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PREFACE. 


Though  the  title  of  this  work  is  sufficiently  comprehensive^  it 
may  not  be  improper  to  state  the  grounds  on  which  it  lays  claim 
to  being  the  most  complete  body  of  Agriculture  hitherto  submitted 
to  the  public. 

The  subject  of  Agriculture  admits  of  two  grand  divisions ;  the  im- 
provement and  general  management  of  landed  property,  which  may  be 
termed  Territorial  Economy ;  and  the  cultivation  and  treatment  of  its 
more  useful  animal  and  vegetable  productions,  which  is  called  Husbandry^ 
or  Agriculture  in  a  more  limited  sense  of  the  term.     Numerous  as  have 
been  the  publications  on  rural  matters  during  the  last  twenty  years, 
there  are  but  two  or  three  of  them,  whose  titles  might  lead  to  a  sup- 
position that  they  embraced  both  of  these  departments.     Of  these,  two 
may  be  cited :  the  Complete  Farmery  as  the  most  extensive,  and  the 
Code  of  Agriculture^  as  the  most  recent.     The  Complete  Farmer,  or 
Dictionary  of  Husbandry,  in  two  thick  quarto  volumes,  with  numerous 
plates,  was  published  in  1807;  it  is  copious  to  an  excess,  containing 
an  immense  mass  of  matter,  new  and  old,  good  and  bad.     As  a  diction- 
ary of  Husbandry,  it  was  the  best  of  its  kind  at  the  time  of  its  publica- 
tion :  but  the  rapid  progress  of  Agriculture  since  its  date,  renders  it  at 
the  present  time  quite  an  obsolete  work.    The  Code  of  Agriculture,  in 
one  volume  octavo,  published  in  1817^  professes  to  be  '*  a  general  view 
of  the  principles  oi  the  art,  and  an  account  of  its  most  approved  prac- 
tices." (Pref.  p.  xi.)    By  inspecting  the  contents  of  the  work,  however, 
it  will  be  found  limited  to  the  Husbandry  Department ;  and  of  that 
to  contain  little  more  than  a  general  outline.     That  it  never  was 
intended  as  more  than  a  book  on  Farming,  its  first  chapter,  <<  On  the 
Pkreliminary  Points  which  a  Farmer  ought  to  consider,  &c.,"  and  an  ob- 
servation of  its  author  in  his  preface,  sufficiently  shews :  ''  in  addition," 
he  states,  ^  (to  the  Code)  it  would  certainly  be  desirable  to  have  a 
separate  work  on  the  Minutiae  of  Farming,"  '^  which,"  he  continues, 
"  might  be  accomplished  in  another  volume  of  a  similar  size."  \JPref» 
p.  xi.)    The  Code  of  Agriculture,  therefore,  has  no  other  pretensions 
to  being  a  complete  view  of  the  subject,  than  what  the  imagination  may 
I        confer  from  the  quaintness  of  its  title.    By  this  title  it  has  been  alleged, 
^        the  author  probs^ly  intended,  <<  some  allusion  to  (h^  Code  Napoleon, 
some  mjrsterious  reference  to  a  body  of  laws,  and  some  modest  preten- 
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sions  to  the  character  of  an  Agricultural  Lawgiver/'  (Farmer's  Mag, 
vol.  xviii.  p.  78.)  The  Code,  however,  has  great  merit  as  a  collection 
of  useful  precepts  on  Farming ;  but  not  being  a  complete  view  of  its 
subject ;  and  the  Complete  Farmer  being  obe|olete,  there  remained  ample 
room  for  a  performance  such  as  we  have  undertaken. 

This  work,  which  we  have  termed  an  Encyclopedia  of  Agriculture y 
on  account  of  its  comprehensiveness,  professes  to  embrace  every 
part  of  the  subject ;  and  what  has  never  hitherto  been  attempted,  a 
general  History  of  Agriculture  in  all  countries,  and  a  condensed  survey 
of  its  present  state  in  every  county  of  the  British  Isles.  We  have 
adopted  a  systematic  arrangement  as  by  far  the  best  for  instruction, 
and  also  as  best  admitting  of  compression ;  and  we  have  at  the  same 
time  supplied  a  copious  General  Index  to  render  the  whole  of  the 
easiest  access  as  a  book  of  reference.  All  this  could  only  be  accom- 
plished by  a  very  copious  page,  and  the  liberal  use  of  engravings.  By 
these  means,  much  verbal  description  is  avoided,  ideas  more  forcibly 
expressed,  and  such  a  body  of  useful  matter  included  in  one  volume 
as,  by  the  system  of  detached  copperplate  engravings,  and  ordinary  letter 
press,  would  have  occupied  half  a  dozen,  and  been  high  priced  in  pro- 
portion. 

Throughout  this  work,  we  have  kept  in  view  the  following  objects  : 
in  Part  I.,  to  depict  Agriculture  in  the  most  universal  sense,  by  giving 
:a  view  of  that  of  all  countries ;  in  Part  II.,  to  depict  the  principles  oil 
which  the  operations  and  results  of  the  Agriculture  of  all  coimtries  are 
founded ;  and  in  Parts  III.  and  IV.,  to  apply  these  principles  to  that 
particular  Agriculture  which  is  practised  in  Britain,  and  similar  climates. 
In  pursuing  these  objects,  we  have  aimed  at  language  sufficiently  free 
irom  provincial  or  obscure  technology  to  be  understood  by  all  classes 
of  readers.     In  depicting  the  Agriculture  of  Britain,  we  have  held  up 
to  view  that  of  the  northern  counties  of  Northumberland,  Berwickshire, 
.and  East  Lothian  as  examples,  in  most  things,  to  the  other  parts  of  the 
empire.  In  addressing  landlords,  superior  agents,  valuators,  and  patrons, 
to  point  out  the  advantages  of  equitable  and  liberal  conduct  to  their  te- 
nants and  dependants ;  in  discussing  the  duties  of  land  stewards,  bailiffs, 
.and  other  serving  agriculturists,  to  recommend  habits  of  order,  vigilance, 
and  economy ;  and  finally,  submitting  to  all  classes  of  readers,  the  advan- 
tages of  enlightening  the  minds  and  ameliorating  the  condition  of  the 
•operative  classes,  by  facilitating  the  attainment  of  instruction  :  pointing 
out  the  evils  of  early  marriages ;  increasing  the  comfort  and  improving  the 
appearance  of  their  cottages  and  gardens  ;  and,  especially,  by  repaying 
their  labor  to  a  certain   extent  in  productions  calculated  for  their 
chief  support.  (See  §  3841.  and  4496«)     For  in  our  opinion  the  peculiar 
comfort  of  all  those  engaged  in  agriculture  as  a  profession,  from   the 
laborer  to  the  gentleman  farmer,  will  ever  consist  more  in  the  possession 
within  themselves  of  the  essential  means  of  comfortable  existence,  than  of 
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tbe  power  of  accumulating  fortunes,  such  as  manufacturers  and  com- 
mercial men  frequently  acquire. 

As  much  of  the  value  of  a  work  of  this  kind  will  depend  on  the 
knowledge  it  conveys  of  the  modern  improvements  in  implements  and 
buildings^  particular  attention  has  been  paid  to  these  subjects.  Threes 
fourths  of  the  implements  and  edifices  of  which  engravings  are  given 
in  Dr.  Dickson's  Practical  Agriculture^  and  the  Complete  Farmerr 
may  be  considered  as  obsolete,  or  greatly  altered  by  subsequent  im- 
provements. Many  of  these  improvements  have  not  found  dieir  way 
into  any  books,  and  for  them  we  have  had  recourse  to  the  originals,. 
and  to  the  most  eminent  Agricultural  mechanics  and  manulbcturers 
of  implements:  Our  thanks  in  this  respect  are  particularly  due 
to  the  proprietors  of  Weir's  Agricultural  Repository,  Oxford-Street,. 
London,  for  permitting  us  to  take  sketches  from  their  extensive  collec- 
tion, and  more  particularly  of  those  implements  and  machines  which 
the  late  Mr.  Weir  invented  or  greatly  improved.  Our  best  thanks  are 
also  due  to  Mr.  Morton,  Leith-walk,  Edinburgh,  who  is  equally  eminent 
as  an  Agricultural  mechanist  in  Scotland.  There  is  no  implement  or 
machine  mentioned  in  this  work  which  will  not  be  found  on  sale,  or  may 
not  be  made  to  order  in  the  establishments  alluded  to,  in  the  best 
manner,  and  at  an  equitable  charge. 

For  important  assistance  in  the  Veterinary  part  of  this  w<$rk,  our  best 
thanks  are  due  to  an  eminent  professor.  Through  the  kind  assistance  of 
this  gentleman  we  have  been  enabled  to  bring  together  a  body  of 
popular  information  on  the  anatomy,  physiology,  pathology,  breed- 
ing, rearing,  and  general  treatment  of  the  horse,  the  ox,  the  sheep,  and 
other  domestic  animals,  even  to  dogs  and  poultry,  as  we  can  safely 
assert  is  not  to  be  found  in  any  other  Agricultural  publication. 

• 

It  remains  only  to  mention  as  a  key  to  this  work,  that  such  technical 
terms  as  are  used  in  a  more  definite  sense  than  usual,  are  explained  at 
the  end  of  this  preface  ;  such  as  are  not  common  in  general  language, 
in  the  index  ;  and  the  abridged  titles  of  books,  or  of  proper  names,  are 
there  also  given  at  length.  The  systematic  nomenclature  of  plants 
adopted,  is  that  of  our  Enc^cloptedia  of  Plants  and  Hortus  Britannicus, 
now  in  great  part  through  the  press,  with  some  exceptions  which  are 
noted  where  they  occur.  In  the  specific  names  of  animals,  we  have 
followed  Turton's  edition  of  the  St/stema  NatUrce  of  Linnseus :  such 
chemical,  mineralogical,  and  geological  terms  as  occur,  are  those  used 
by  Sir  H.  Davy  in  his  Agricultural  Chemistry^  and  by  Professor 
Brande  in  his  Geology:  and  the  weights  and  measures  are  always- 
affer  the  standard  of  England,  unless  otherwise  expressed.  More 
accuracy  and  consistency,  it  is  hoped,  has  been  attained  in  these  par- 
ticulars, than  is  usual  in  even  the  best  Agricultural  works  ;  the  dry  rot 
IS  not  here  described  as  '^  a  plant  with  leaves  like  the  misletoe,"  as  in 
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tb%  CompUU  Farmer ;  clover  is  not  called  a  grass,  the  Scotch  pine  a 
fir,  or  tubers  roots,  as  in  the  Codes  earth,  soil,  and  mould  are  not  con- 
founded as  in  most  farming  books ;  and  no  cultivator  is  here  told,  as  he 
is  in  Arthur  Young's  Farmers*  Kalendar  (May^  art.  Hempf  Ist  edit.  1790, 
12th  edit.  182S.)  to  make  the  rent  per  acre  a  criterion  in  choosing  a 
soil  for  any  plant. 

The  recent  changes,  indeed,  which  have  taken  place  in  the  market 
value  of  currency,  render  price  a  criterion  of  much  too  temporary  a 
nature  to  be  employed  in  any  work  which  aims  at  general  and  perma- 
nent utility.  For  this  reason  we  have  in  the  Encyclopedia  generally 
avoided  money  calculations,  indicating  the  value  of  objects  or 
operations  by  the  quantity  of  materials  and  labor  requisite  to  pro- 
duce them ;  or  by  stating  their  cost  relatively  to  the  cost  of  other 
articles. 

We  have  also  avoided  entering  on  the  subject  of  state  policy,  as  to  the 
relative  protection  of  Agriculture  and  manufactures,  or  of  the  protection 
of  the  home  against  the  foreign  grower  of  com.  Natural  prices  will 
always  be  safer  for  the  fiumer  than  artificial  ones,  and  with  low  prices  the 
farmer  has  the  chance  of  deriving  a  greater  benefit  on  an  extraordinary 
rise,  and  sustaining  less  loss  on  an  extraordinary  fall.  If  the  prices  of 
com  were  one  half  lower  than  they  are,  neither  farmers  nor  proprietors 
would  find  their  comforts  diminished;  for  the  value  of  manufac- 
tures and  importations  would  fall  in  proportion  to  that  of  Agricultural 
pi;oduce.  Price,  it  is  true,  is  not  always  value ;  but  they  are  never 
materially  different  for  any  length  of  time. 

By  referring  to  the  Kalendarlal  Index,  those  parts  of  this  work  which 
treat  of  farm  and  forest  culture,  and  management,  may  be  consulted 
monthly  as  the  operations  require  to  be  performed;  and  by  recurring  to 
the  General  Index,  any  particular  subject  may  be  traced  alphabetically 
through  all  its  ramifications  of  history,  theory,  practice,  and  statistics. 
Thus  we  have  here  combined  an  Agricultural  Treatise,  a  Husbandman's 
Kalendar,  and  a  Dictionary  of  Rural  Affieiirs. 

•I.  V'.  1j» 

Bojftwater,  June  19,  1SS5. 
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THE  FOLLOWING  TERMS 

Being  frequently  used  in  a  vague  and  indefinite  manner,  it  will  be  of  advantage 
to  the  reader  to  know  beforehand  the  sense  in  which  they  are  applied  in  this 
woriL.  Other  terms  of  less  frequent  use,  or  of  various  meanings  are  explained 
in  an  alphabetical  order  in  the  General  Index. 


Agriculhtre  is  used  in  its  most  extensive  sense  in  the  third  line  of  the  title  page,  and 
gcomlly  in  the  Historical  part  of  the  work  (Port  I.)  as  incloding  territorial  economy 
■ad  husbandry. 

In  miut  parts  ff  this  work,  for  example,  in  the  words  of  the  title  page,  "  animal  and 
vegetable  productions  of  Agriculture,"  as  synonymous  with  husbandry. 

In  several  places  as  synonymous  with  aration,  that  is,  the  culture  of  arable  lands,  as 
opposed  to  pasturage,  or  what  may  be  called  Agriculture  proper.  In  every  case  the 
reader  will  be  able  to  gather  from  the  scope  of  the  sentence  or  paragraph  containing  this 
torn,  in  which  of  these  three  senses  it  is  meant  to  be  understood. 

Territonal  eeononuf,  what  relates  to  the  valuation,  purchase,  sale,  exdiange,  arrange- 
ment, improvement  by  roads,  canals,  drainage,  &c.,  of  territorial  surface,  including 
interposing  waten,  as  rivers,  lakes,  and  also  mines  and  minerals.  Territorial  improve- 
ments are  mostly  effected  by  the  proprietors  of  lands  or  their  agents  and  stewards,  and 
not  to  any  great  extent  by  renters  of  land,  or  formers. 

Musbamhy,  the  culture  of  arable  grass  and  woodlands,  the  management  of  live  stock, 
the  daily,  poultry,  &c.,  and,  in  general,  what  constitutes  the  business  of  the  head  of  a 
fimily  living  by  agricultural  industry  in  the  country. 

Bural  eeonomy,  rural  aflbin,  geoponics,  agronomics^  terms  considered  as  synonymous 
with  husbandry. 

Farming,  renting  land  and  cultivating  it,  or  employing  it  for  the  purposes  of  hus- 
bandry. 

Farmer  (from  fermier,  Fr.),  fiurming  agriculturist,  farnung  culdvator,  profes- 
skxial  farmer,  commercial  farmer,  rent-paying  farmer,  &c. ;  a  proprietor  cultivating 
his  own  estate,  is  not  correctly  speaking  a  farmer,  to  be  such  he  must  pay  a  rent.  A 
proprietor  who  cultivates  his  own  soil  may  be  a  gentleman  or  yeoman  agriculturist  or 
hiiabanflman,  a  proprieUttrc  cultwateur,  but  not  a  farmer. 

Husbandman,  one  who  farms  generally ;  that  is,  who  both  produces  com  and  cattle,  and 
attends  to  the  dairy,  the  poultry,  the  woodlands,  and  the  orchard.  A  fanner  may  con- 
fine  himself  to  grazing,  or  to  breeding  or  haymfddng,  or  milking  or  raising  green  crops 
for  the  market,  &c.,  but  in  none  of  these  cases  can  he  with  propriety  be  called  a  husband- 
man.    This  tenn  huatwndman  thoefore  is  not  exactly  synonymous  with  farmer. 

Grasses,  all  the  natural  order  of  Gramiueae,  of  Linnaeus  and  Jussieu. 

Cereal  grasses,  those  grqwn  for  bread  com. 

Pashut  grasses,  those  grown  chiefly  for  pasturage. 

Ftemculous  grasses,  those  grown  chiefly  for  hay.  ^ 

Herbage  ptants,  clover  and  other  plants  cultivated  chiefly  for  the  herb,  to  be  used 
either  green  or  made  into  hay. 

Foliage  crops,  plants  cultivated  for  their  leaves  to  be  used  green,  and  which  will  not 
make  into  hay,  as  the  caUiage  tribe. 

Boot  crops,  esculent  plants  cultivated  for  their  tubers,  bulbs,  or  other  enlarged  parts 
produced  under  or  immediately  on  the  ground,  and  chiefly  connected  with  the  root,  as 
the  pocatoe,  turnip,  carrot,  &c. 

Boois,  the  fibres  and  other  ramifications  of  a  plant  under  ground,  and  by  which  it 
imbibes  nourishment.      Tubers,  bulbs,  and  other  fleshy  protuberances  under  ground, 
employed  by  nature  for  the  purposes  of  propagation  or  continuation,  and  therefore 
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ought  never  to  be  confounded  with  common  roots,  which  serye  to  nouxiah  these  tubers, 
bulbs,  Sec,  in  common  witli  other  parts  of  the  plant. 

Earth,  as  applied- to  the  surface  of  the  globe,  one -or  more  of  the  earths,  as  lime,  clay, 
sand,  &C.,  in  a  friable  or  divided  state,  and  either  alone  or  mixed ;  but  without  the 
addition  of  much  organic  matter. 
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ENCYCLOPAEDIA 


OF 


AGRICULTURE 


THE  first  want  of  man  is  food,  and  his  first  resource  for  it  the  ground.  Whether 
heri»  or  fruits  were  resorted  to,  must  ha?e  depended  on  their  relattve  abundance 
in  the  country  where  man  found  himself;  but  the  latter  would  probably  be  preferred, 
till  the  use  of  fire  was  discorered  in  the  preparation  of  the  former.  The  first  care  and 
labor  of  man  would  thus  be  bestowed  on  fruit-trees,  and  hence  gardening  may  be  said 
to  be  the  art  of  earliest  indention.  But  man  is  also  a  carnivorous  animal,  apd  this  pro- 
pmstty  of  his  nature  would  soon  induce  him  to  attempt  domesticating  such  beasts  of  the 
earlli  as  he  found  most  useful  in  aflTording  milk,  clothing,  or  food ;  or  in  performing 
labor.  Hence  the  origin  of  pasturage,  and  the  management  of  liiw  stock.  The  in- 
vention of  tillage  would  be  coeral  with  the  discovery  of  the  use  of  the  cereal  grasses,  and 
may  be  considered  as  the  last  grand  step  in  the  invention  of  husbandry,  and  tiie  most  im- 
portant, as  leading  to  the  establishment  of  property  in  territorial  surftce. 

In  the  eariicr  stages  of  civilisation,  these  branches  of  economy,  in  common  with 
all  the  arts  of  life,  would  be  practised  by  eveiy  family  for  itself;  out  the  advantages  of 
separating  occupations  would  soon  present  themselves,  and  the  result  of  this  principle 
in  regard  to  rural  culture  and  management,'—  the  ret  nutica  of  the  Romans  and  hus- 
bandry of  old  English  authors,  —  is,  that  all  their  operations  are  now  classed  under 
the  two  designations  of  agriculture  and  gardening. 

^grieuituref  the  art  to  which  we  here  confine  ourselves,  as  compared  to  gardening, 
is  the  culture  and  management  of  certain  plants  and  animals  for  the  food  and  service  of 
man ;  bat  relative  to  the  present  improved  state  of  the  art,  it  may  be  defined,  the  cultiva- 
tion and  management  of  territorial  suHace  on  an  extended  scale,  by  manual  and  animal 
labor,  Ibr  the  production  of  objects  and  materials  used  for  the  food  and  service  of  num, 
and  fitr  various  important  purposes,  in  arts,  numufiK^res,  and  civilised  life. 

The  importance  of  agriculture  is  obvious,  not  only  by  its  affording  the  direct 
supply  of  our  greatest  wants,  but  as  the  parent  of  manufiKtures  and  commerce.  With- 
out agriculture  there  can  be  neither  civilisation  nor  population.  Hence  it  is  not  only 
the  most  universal  of  arts,  but  that  which  requires  the  greatest  number  of  operators :  the 
main  body  of  the  population  in  every  country  is  employed  in  the  pursuit  of  agriculture ; 
and  the  moat  powerful  individuals  in  almost  all  nations^  derive  their  wealth  and  conae- 
quenee  horn  their  piopeiiy  in  land. 

In  the  earliest  ages  of  mankind,  before  tillage  was  invented,  the  surface  of  Ae 
earth  would  be  oommoa  to  all  the  inhabitants,  and  every  family  would  pasture  their 
fiod,  and  pitch  diebr  tent,  or  erect  their  hut,  where  they  thougl^  fit.  But  when  tiUage 
came  in  use,  it  became  necessary  to  assign  to  each  family  a  portion  of  territory,  and  of 
this  portion  that  family  became  the  proprietor,  cultivator,  and  the  consumer  of  the  pro- 
ducts. Hence  the  invention  of  propertyin  Und,  and  progressively  of  purchased  cultivators, 
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or  Bla?et ;  of  hired  cultivators,  or  laborers ;  of  commerdal  agriculturists,  or  farmers ; 
and  of  the  various  laws  and  customs  in  regard  to  the  proprietorship  and  occupation  of 
landed  property. 

The  practice  of  agriculture,  however  rude  in  early  times,  or  in  countries  still  com- 
paratively uncivilised,  assumes  a  very  different  character  among  the  most  advanced 
nations.  Not  to  mention  the  peculiarities  of  implements,  machines,  and  domestic  ani- 
mals, and  the  different  kinds  of  culture  and  management  requisite  for  the  different 
countries  and  climates  of  the  world,  tlie  local  variations  requisite  even  in  Britain,  are  so 
considerable  that  an  agriculturist  whose  eicperience  and  observation  had  been  confined  to 
one  district,  may  be  comparatively  unBt  to  exercise  his  profession  in  another.  The  sheep 
farming  of  the  North  Highlands,  the  d-iiry  farming  of  Gloucestershire,  the  hop  culture  of 
Kent,  the  woodlands  of  Buckinghamshire,  and  the  hay  management  of  Middlesex,  have 
given  rise  to  commercial  agriculturists  of  very  distinct  varieties  from  the  common  com 
farmer.  The  previous  preparation  of  land  for  culture,  by  enclosure,  drainage,  embanking, 
road*making,  &c.  demands  considerable  science ;  and  has  given  rise  to  artist  agricul- 
turists, known  as  land-surveyors,  and  land-engineers.  The  relative  changes  as  to  rent  and 
occupancy  which  take  place  between  land-owners  and  farmers,  and  the  valuation  and 
transfer  of  landed  property  among  monied  men,  have  produced  land.valilators  and  land- 
agents ;  from  the  direction  of  extensive  Atafes,-  and  the  m«iagement  of  small  concerns 
and  farms,  have  originated  the  serving  agriculturists,  known  as  land-stewards  and  bailifis ; 
and  the  operators  are  shepherds,  herdsmen,  ploughmen,  carters,  spadesmen,  and  hands  of 
all  work. 

Hie  practice  of  agriculture,  from  having  been  chiefly  confined  to  men  of  humble 
station,  who  pursued  it  as  a  matter  of  business  or  profit,  has  of  late  years  been  engaged 
in  by  men  of  rank,  and  other  opulent  or  amateur  practitioners,  as  matter  of  taste  and 
recreation.  The  contrast  between  the  simple  and  healthy  pursuits  of  the  country,  and 
such  as  require  intense  application,  and  confine  men  chiefly  to  towns  and  cities,  gives 
them  a  peculiar  charm  to  the  industrious  and  active  citizen,  while  the  idle  and  the  opu- 
lent find  relief  in  it  from  the  ennui  of  inaction  or  a  frivolous  waste  of  time.  Some 
magnificent  displays  of  tiie  art  have  thus  been  made  by  great  landed  proprietors  on  their 
demesne  or  home  farms ;  and  very  neat  and  tasteful  spedmens  of  culture,  by  retired 
citizens  and  other  possessors  of  villas,  farms,  Rnd  fermes  oni^et.  These  circumstances  may 
be  said  to  have  raised  the  pursuit  of  agriculture  to  a  comparatively  dignified  state  to  that 
in  which  it  was  formerly  held ;  while  the  political  advantages  which  are  enjoyed  by  all 
classes  in  a  free  and  commercial  country,  have  improved  the  circumstances  of  agricul- 
turists of  every  grade,  and  tended  to  raise  them  in  the  scale  of  society. 

The  recent  discoveries  in  chemistry  and  physiology  have  led  to  the  most  important 
Improvements  in  Uie  culture  of  plants,  and  tiie  breeding  and  rearing  of  animals ;  agri. 
culture  is  in  consequence  no  longer  an  art  of  labor,  but  of  science;  hence  the 
advantage  of  scientific  knowledge  to  agriculturists,  and  the  susceptibility  of  the  art  of 
progressive  advancement  **  Agriculture,*'  Marshal  observes,  "  is  a  subject  which, 
viewed  in  all  its  branches  and  to  their  fullest  extent,  is  not  oily  the  most  important  and 
the  most  difficult  in  rural  economies,  but  in  the  circle  of  human  arts  and  sciences.** 

For  the  purpose  oragricultural  improvement,  societies  have  been  established  in  every 
country  of  Europe,  and  in  almost  every  county  of  Britain.  Most  of  these,  as  well  as  se- 
veral eminent  inctividuals,  have  stimulated  cultivators  and  breeders  to  exertion,  by  the  offer 
of  premiums,  and  other  honorary  rewards.  Professorships  of  riral  economy  have  also  been 
instituted  in  some  colleges ;  and  other  independent  georgical  institutions  have  been 
established  for  public  instruction,  especially  on  the  continent:  — to  which  we  may  add, 
the  publication  of  numeitius  books  on  the  subject  of  agriculture  and  territorial  im- 
proveinent. 

Such  is  the  origin,  tiie  extent,  the  importance,  and  the  interest  of  the  subject  of 
agriculture ;  from  which  it  cannot  be  surprising  that  a  varied  and  voluminous  mass 
of  knowledge  has  been  accumulated  on  the  subject,  and  is  consequently  more  or  less 
necessary  for  every  one  who  would  practise  the  art  with  success  himself,  or  understand 
when  it  is  well  practised  for  him  by  others.  To  combine  as  far  as  practicable  the  whole 
of  this  knowledge,  and  arrange  it  in  a  systematic  form,  adapted  both  for  study  and 
reference,  is  the  object  of  the  present  work.  The  sources  from  which  we  have  selected, 
are  the  modem  British  authors  of  decided  reputation  and  merit ;  sometimes  we  have  re- 
curred to  ancient  and  to  Continental  authors,  and  occasionally,  though  rarely,  to  our 
own  observation  and  experience :  —  obtervation  chiefly  in  Britain,  but  partly  also  on 
the  Continent ;  and  experience  in  Scotland,  under  tiie  paternal  roof,  during  our  early 
years,— *  during  some  years'  occupancy  of  two  extensive  farms  in  England,  —  and  in  the 
engineering  and  sunreyjpg  departments  during  our  practice  for  twenty  years  as  a  land- 
scape-gardener. 


II.    At  a  sdcoee  rounded  on 


Pa»  l  origin,  &c.  of  agriculture.  3 

With  this  purpose  in  Yiew^  agriculturs  it  hen  oonddered,  in 

Pact  Book 

I.   At  to  its  oritiii,  prognn,  and  ri.  Amoiig  ancient  and  modem  natfont.' 

praKDtstate»  tS.  Under  different  geogiaphlcal,pbyiical,  and  political  circunttaBcet. 

1.  The  study  of  the  vraetable  kingdom. 

2.  The  study  of  the  anmial  Iclngdom. 

3.  The  study  of  the  mineral  kingdom  and  the  atmosphere. 
4  Tlie  study  of  the  mechanical  agents  employed  in  agriculture. 
^  The  study  of  the  operations  of  agriculture. 

1.  The  valuation,  purchase,  and  transfer  of  binded  property. 

2.  The  layhig  out,  or  general  arrangement,  of  landed  property. 
SL  The  improvement  of  culturaUc  landsL 

4.  llie  management  of  landed  estates. 

5.  The  selection,  hiring,  and  stoddng  of  fiirms. 
&  The  culture  of  flirm  lands. 
.7.  The  economy  of  live  stock,  and  the  dairy. 

IV.  StatiMicaUy  in  Britain,  y  As  to  its  Store  progiess. ! 

A  Kalendarial  Index  to  those  parts  of  the  work  which  treat  of  culture  and  management,  points  out 
the  opetations  as  they  are  to  be  performed  in  the  order  of  time  and  of  the  season :  and 

A  Ocnetal  Index  ex^ins  the  technical  terms  d  agriculture,  the  abbreviations  here  made  use  of,  and 
pecsentt  an  analysis  of  the  whole  work  in  alphabetical,  as  the  Tatde  of  Cootenta  doea  in  syttematic,  order. 


II L  At  an  ait  comprehending 


PART  L 

AGRICULTURE  CONSIDERED  AS  TO  ITS  ORIGIN,  PROGRESS, 
AND  PRESENT  STATE,  AMONG  DIf*FERENT  NATIONS,  GOVERN- 
MENTS, AND  CLIMATES. 

1.  Tbe  hitlory  <f  AgricuUure  may  be  considered  chronologically,  or  in  connecdon 
with  that  of  tbe  different  nations  who  have  successively  flourished  in  tbe  different  parts 
of  the  world ;  politically,  as  influenced  by  the  different  forms  of  government  which  have 
pi^BTailcd;  geographically,  as  affected  by  different  climates ;  and  physically,  as  influenced 
by  tbe  duracters  of  the  earth's  surface.  Tbe  first  kind  of  history  is  useful,  by  displaying 
the  relative  situaUon  of  different  countries  as  to  agripilture ;  instructive,  as  enabling 
us  to  contrast  our  present  situation  with  that  of  other  nations  and  former  times ;  and 
curious,  as  discovering  the  route  by  which  agriculture  has  passed  from  primitive  ages  and 
countries  to  our  own.  The  political  and  geographical  history  of  the  art  derives  its  value 
from  pointing  out  causes,  favorable  and  unfavorable  to  improvement ;  and  countries  and 
climates  fisvorable  or  unfavorable  to  particular  kinds  of  cultivation  and  management. 
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3.  Trmditumal  hittory  traces  man  back  to  the  time  of  tbe  deluge.  After  that  catasttophe, 
of  which  the  greater  part  of  the  earth's  surface  bears  evidence,  man  seems  to  have  re- 
covered himself  (in  our  hemisphere  at  least)  in  the  central  parts  of  Asia,  and  to  have 
first  attained  to  eminence  in  arts  and  government,  on  the  idluvial  plains  of  the  Nile. 
Egypt  colonised  Greece,  Carthage,  and  some  other  places  on  the  Mediterranean  sea  ; 
and  thus  the  Greeks  received  their  arts  from  the  Egyptians,  afterwards  the  Romans  from 
the  Greeks,  and  finally  the  rest  of  Europe  from  the  Romans.  Such  is  the  route  by 
wbidi  agriculture  is  traced  to  our  part  of  tl^  world ;  how  it  may  have  reached  the 
eastern  countries  of  IndBa  and  China,  is  less  certain ;  though  from  the  great  antiquity  of 
their  inhabitants  and  governments,  it  appears  highly  probable  that  arts  and  civilisation 
were  either  coeval  there,  or,  if  not,  that  they  travelled  to  the  east  fully  more  nqiidly  than 
tbey  did  to  the  wesL 

3.   The  early  history  ef  man  m  America  rests  on  very  indistinct  traditions :  there  arts 
and  civilisation  do  not  seem  of  equal  antiquity  as  in  Asia ;  in  North  America  they  are 
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ot  rerj  recent  mtroductjan ;  but  of  the  ■gricultura  of  eitber  divitiaii  of  that  cootioent, 
and  of  India  and  China,  ire  ihall  attempt  little  more  than  vome  tketchei  oF  the  modern 
hiilor  J,  and  its  present  itBte. 

4.  The  Mitory  vf  agriciilivn  ammg  Ihi  naCiwu  o^  wliat  may  be  called  clonic  anApaly 
a  intolied  in  impenetrable  obacuritif.  Very  few  facts  are  recorded  on  the  subject  pre- 
vioualj  to  the  time  of  lb«  Romana.  That  enterprising  people  conuderablj  improved  the 
art,  and  extended  iti  practice  with  their  conquests.  Afler  the  fall  of  their  empire,  it 
declined  throughout  Europe;  and  during  Ibe  dork  ages  vos  chiefly  preserved  on  the 
estates  of  Ibe  cbureh.  With  the  general  reviifal  of  arts  and  letters,  which  took  place 
during  the  sixteenth  centucj,  agriculture  also  revived  ;  first  in  Italy,  and  then  in  France 
and  Geimany  ;  but  it  flourished  most  in  Switierland  and  Holland  ;  and  finally,  in  recent 
tfanci,  has  attained  its  highest  degree  of  perfection  in  Britain.  The  modern  agriculture 
of  America  is  copied  from  that  of  Europe  ;  and  ibe  same  may  be  said  of  the  agriculture 
of  European  colonies  established  in  different  parts  of  the  world.  The  agriculture  of 
China,  and  the  nalivo  agriculture  of  India,  seem  to  have  undergone  nu  change  for  many 
ages.  —  Such  is  the  ouUine  wbich  we  now  proceed  to  (ill  up  by  details,  and  we  shall  adopt 
the  Dsual  division  of  time,  into  the  ages  of  anliquily,  the  middle  ages,  and  (be  modem 


5.  Tht  world  at  Irunm  la  the  anaenU  consisted  of  not  more  than  half  of  Asia,  and 
of  a  small  part  of  Africa  and  Europe.  During  the  inundation  of  the  deluge,  b  reni' 
nant  of  man,  and  of  other  animals,  is  related  to  have  bepn  saved  on  the  lop  of 
|be  high  mountain  of  Ararat,  Dear  the  Cupiui  sea,  [^,  I  ■ )  and  when  Ibe  waters  sub- 


sided, to  luve  descended  and  multiplied  in  the  pluns  of  Assyria.  As  they  increased  in 
numbers  they  ore  related  to  have  separated ;  and  after  an  unknown  length  of  time  to 
have  formed  seieral  different  luuions  and  gooenmients.  Of  these  the  principal  are  those 
of  the  Assyrian  empire,  known  as  Babylonians,  Assyrians,  Ildedes,and  Persians,  in  Asia; 
the  Jews  and  the  Egyptians,  chiefly  in  Africa ;  and  the  Grecians,  rhieHy  in  Europe. 
Least  is  known  of  the  nations  which  composed  the  Assyrian  empire  ;  of  the  Jews  more 
is  known  of  their  gardening  and  domestic  economy,  than  of  their  field  culture:  the 
Egyptians  may  be  considered  the  parent  nation  of  arts  and  civilisation,  and  are  rupposed 
to  have  excelled  in  agriculture;  and  someCbing  is  known  of  that  art  among  the  Greeks. 

6.  The  mUkoTi  whole  writingt  rtlate  la  the  period  under  cmuideralion  are  few,  and  Ibe 
relations  of  same  of  them  very  conCradictOTy.  The  earliest  is  Moses,  who  flourished 
B.  C.  1600;  Herodotus  and  Diodorus  Siculus,  who  wrote  more  particularly  on  the 
hblory  and  geography  of  Egypt,  lived,  the  former  in  the  fifth,  and  the  latter  in  the  sixth 
century,  B.  C.  ;  and  Hesiixl,  the  ancient  Greek  writer  on  husbandry,  in  the  tenth  cen- 
tury preceding  our  Krs. 

7.  Ealiiniaing  the  mlae  of  the  nrrifn-i  BfarUignily  on  these  principles,  they  may  be  con- 
sidered aa  readung  back  to  a  period  IfiOO  years  before  our  aim,  or  nearly  3500  years 
from  the  present  tune  ;  and  it  is  truly  remarkable,  Ibac  in  the  Eastern  countries,  at  that 
period,  ibe  slate  of  agriculture  and  other  arts,  and  even  of  macliinery,  docs  not  appear  to 
liave  been  matcriilJy  diBercnt  to  what  Ibey  an  in  the  same  couutrk's  at  the  present  day. 
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Fhjperty'in  land  was  rect^gnised,  the  same  grains  coltivited,  and  the  same  doiAeBtiG 
animals  reared  or  employed;  some  led  a  wandering  life  and  dwelt  in  tents  like  the 
AfBbs ;  and  others  dwelt  in  towns  or  cities,  and  pursued  agriculture  and  commerce  like 
the  fixed  nations.  It  ii  reasonable  indeed,  and  consigtent  with  received  opinions,  that  this 
should  be  the  case ;  for  admitting  the  human  race  to  have  been  nearly  exterminated  at  the 
deluge,  those  who  survived  tliat  catastrophe  would  poeseas  the  more  useful  arts,  and 
general  habits  of  life  of  the  antediluvian  world.  Noah  accordingly  is  styled  a  hudMUid* 
man,  and  is  said  to  have  cultivated  the  vine  and  made  wine.  In  little  more  than  three 
centuries  afterwards,  Abraham  is  stated  to  have  had  extensive  flocks  and  herds,  slaves  of 
both  sexes,  silver  and  gold,  and  to  have  purchased  a  family  sepulchre  with  a  portion  of 
territory  around  it.  Isaac  his  son,  during  his  residence  in  Bslestine,  is  said  to  have  sown 
and  reaped  a  hundred  fold.  Corn  seems  to  have  been  grown  in  abundance  in  Egypt ; 
for  Abrsham,  and  afterwards  Jacob,  had  recourse  to  that  country  during  times  of  famine. 
Irrigation  vras  also  extensively  practised  there,  for  it  is  said  {Gen*  xiii.  10.)  that  the  plain 
of  Jordan  was  watered  everywhere,  even  as  the  garden  of  the  Lord,  the  (and  of  Egypt. 
Such  is  the  amount  of  agricultural  information  contained  in  the  writings  of  Moses,  firam 
which  the  general  conclusion  is,  that  agriculture,  in  the  East,  has  been  practised  in  all  or 
most  of  its  branches  from  time  immemorial,  llie  traditions  of  other  countries,  however, 
as  recorded  by  various  writers,  ascribe  its  invention  to  certain  fabulous  personages ;  as 
the  Egyptians  to  Osiris;  the  Greeks  to  Ceres  and  lYiptolemus;  the  Latins  to  Janus;  the 
Chinese  to  Chin-hong,  successor  of  Fo-hL 

SscY.  I.     Oftke  AgiicuUtire  ofEgifpt* 

8.  The  origin  tf  agrieuUure  has  been  sought  by  modem  philosophers  in  natural  div 
cumstanoes.  Man  in  bis  rudest  state,  they  consider,  would  first  live  on  fruits  or  roots, 
■fterwaids  by  hunting  or  fishing,  next  by  the  pasturage  of  animals,  and  lastly,  to  all  of 
these  he  would  add  the  raising  of  com.  Tillage,  or  the  culture  of  the  soil  for  this  pur- 
pose, is  supposed  to  have  been  first  practised  in  imitation  of  the  effects  produced  by  the 
sand  and  mud  left  by  the  inundations  of  rivers.  These  take  place  more  or  less  in  every 
oonnby,  and  their  effects  on  the  herbage  which  spontaneously  spring  up  among  the  de- 
posited sand  and  mud  must  at  a  very  early  period  have  excited  the  attention  of  the  coun- 
tryman. Tliis  hypothesis  seems  supported  by  the  traditions  dnd  natural  circumstances 
of  Egypt,  a  country  overflown  by  a  river,  civilised  from  time  immemorial,  and  so 
abundant  in  com  as  to  be  called  the  granary  of  the  adjoining  states.  Sir  Isaac  Newton 
and  Stillingfleet  accordingly,  considered  that  com  was  first  cultivated  on  the  banks  of  the 
Nik.  Su  Isaac  fixes  on  Lower  Egypt ;  but  as  Herodotus  and  other  ancient  Greek 
writers  assert  that  that  country  was  once  a  nuursh,  and  as  Major  Rennel  in  his  work  on 
the  geography  of  Herodotus  is  of  the  same  opinion,  Stillingfleet  (Jforks,  voL  ii.  524.) 
coQ»krs  it  more  probable  that  the  cultivation  of  land  was  invented  m  Upper  Egypt,  and 
proceeded  downwards  according  to  the  course  of  the  Nile. 

S.  The  iiiuathn  and  naturiu  phenomena  of  Upper  Egypt,  Stillingfleet  considers, 
rendered  it  fitter  for  the  uwention  tf  cuUwcUion  than  the  low  country ;  «  for  vrhile 
Lower  Egypt  was  a  marsh,  formed  by  the  depositions  of  the  Nile,  the  principal  part  of 
Upper  Egypt  was  a  valley  a  few  leagues  broad,  bounded  by  mountains,  and  on  both  sides 
declining  to  the  river.  Hence  it  was  overflowed  only  for  a  certain  Unae  and  season ;  the 
waters  rapidly  declined,  and  the  ground,  enriched  by  the  mud,  was  soon  dry,  and  in  a 
stale  fit  to  receive  seed.  The  process  of  cultivation  in  this  country  was  also  most  obvioas 
and  natural ;  for  the  ground  being  every  year  covered  with  mud  brought  by  the  Nile^ 
and  plants  springing  up  spontaneously  after  its  recess,  must  have  given  the  hint,  that 
nothingmorewasneceasaxy  than  to  scatter  tw  seeds,  and  they  would  vegetate.  Secondly, 
the  ground  was  prepared  by  nature  for  reviving  the  seed,  and  required  only  stirring 
sufficient  to  cover  it.  From  this  phenomfnon  the  surrounding  nations  learned  two 
things :  first,  that  the  ground  before  sowing  should  be  prepared,  and  cleared  from  plants; 
and  secondly,  that  the  mixture  of  rich  mould  and  sand  would  produce  fertility.  What 
is  here  stated  may  appear  vritfaout  foundation  as  to  Upper  Egypt ;  because  at  present,  in 
the  vicinity  of  Thebes,  water  is  raised  by  art.  But  this  objection  is  obviated  by  the  tea- 
timooy  of  Dr.  Pococke.  who  is  of  opinion  that  formerly  Upper  Egypt  vras  overflovred^  in 
the  same  manner  as  Lower  Egypt  was  afterwards,  and  is  to  this 
day."     {StUlmgJieet*t  Life  and  Works,  &c.  ii.  524. ) 

10.  The  inoenHon  of  ogricultunU  implements,  must  have 
been  coeval  with  the  invention  of  aration ;  and  aocordmgly 
they  are  supposed  to  have  originated  in  Egypt  Antiquarians 
are  agreed,  that  the  primeval  implement  used  in  cultivating 
the  soil,  must  have  been  of  the  pick  kind.  (^Jig.  2.)  A 
medal  of  the  greatest  antiquity,  dug  up  at  Syracuse,  con- 
tained an  impression  of  such  an  instrument  {Encjfc,  of  Gard»  fig*  77.):  andiupro- 
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gnm  till  it  btcum  >  plough  bu  been  recogniwd  in  •  caiwo,  publiihed  by 
whicb  M  pick-like  pluugb  js 
drawn  bf  two  terpcDts  (_^. 
3.  o) ;  it  may  be  also  seen  on 
a  miedal  froia  the  village  of  / 
Eona,  in  Sicily,  publisbedby  f ' 
Combe  lA) ;  in  a  figure  given  1^ 
bj  Spon,  as  round  un  an  an. 
lique  [omb  (c);  in  ui  Etrus- 
can plougb,   copied  from  ■ 
fragment  in  the  Konun  col- 
lege at  Rome,  by  Laslcyria  , 
(dl;  andaa  we  stJIL  tee  in  I 
the  inBlrument  depicted  by  ^ 
Niebubr,  as  used  for  plough- 
ing in  Egjptand  Ardiia  at  the 
pnarnt  day.  («)   Whalseems 
to  cunfinn  these  conjectures 
is,  that  the  image  of  Ouris 
ii  sculptured  with  a  similar 
plough  in  each  hand  (Jig.  4. 
abed),  and  with  a  harrow  (e) 
■uspended    by  a   cord    {/) 
OTer  the  left  shoulder.      Tlus 
plough    there    can   be  little 
doubt  waa  used  in  war  as  well 
aa  in  agriculture,  and  seems  to  have  been  of  that  kind  with  which  the  Israelilei  fougbt 
against  their  euemies  the  Philistines  ( I  Sam  liii-  19.  29.);  it  ia  tbouglit  by  tome  to  be 
the  archetype  of  the  letter  alpha   (the  hieralpba  of 
Kircher) :    and  by  others    die  sounds   necessary   lo 
conduct  the  procLises  of  culture  are  thought  to  hara  * 

founded  the  ori^n  of  language.      Thus  it  is  that  agri- 
culture is  considered  by  some  antiquarians,  as  not  only  n, 
"  all  otlier  arts,  but  also  of  language  *^J 

Ihe  calluTC  of  cam  leai   invented  IK    \ 

ill  testimonies  concur  that  cultivation 

a  higher  degree  of  perfection  there 
than  in  any  other  country  of  antiquity.  Tlie  canala 
and  banks  whicb  still  remain  in  Lower  Eg^'pt,  and 
especially  in  the  Delta,  are  evidences  of  the  et. 
0  which  embanking,   irrigation,  and  drainage 


literature. 

11.    WheikcT 
Egyjl  or  not. 


long  obliterated ; 


These  works  i 
Ih  century     B.  C.        Mai^  o 
ut  there  are  still  reckoned  eig 


^  -eatly  increased  by  S 
the  canals  rand  drains  have  been 
r  canals,  like  riTeri,  all  eicavaledl^ 
and  forty  leagues  in  length.  Thew 
receive  the  inundations  of  the  Nile,  and  circulate  the  waters  through  the  couutry,  which 
befoH!  waa  wholly  overflown  by  them.  Tie  large  lakes  of  Mteris,  Behire,  and  Mareolia, 
formed  vast  reservoirs  for  containing  the  superfluous  waters,  from  which  they  were  coo- 
ducted  by  the  canals  over  the  adjacent  plains.  Upen  (he  elevated  ridges,  and  even  on 
the  sides  of  the  hills  which  form  the  boundary  to  the  flat  alluvial  ground  the  water  vu 
raised  by  wheels  turned  by  oxen  ;  and  by  a  succession  of  wheels,  and  gradations  of 
aqueducts,  it  is  said  some  hills,  and  even  moun. 
(sins,  were  natcred  to  their  summits.      All  the   . 

rounded  with  reservoirs  for  the   supply  of  the 

inhabitants,  and  tor  watering  tlie  gardens.      For  f 

thi^  last  purpose  the  water  was  raised  in  a  very 

simple  manner  by  a  man  walking  on  a  plank  with 

raised  edges,   or  on  a   bamboo   or   other  tube.  _ 

This  is  the  mBL'hine  alluded  to  by  Moses,  when  ^ 

he  speaks  of  sowing  the  seed  and   watering   it  : 

"with  the  fool."    {Dfut.   li.    10.)      They  also' 

raised  it  by  swinging  it  up  in  baskets  (jig.  5. )  ; 

a  mode  which,  like  the  others,  remains  in  ute  at  the  present  day.     Tlie  water  is  lifted 

in  a  basket  lined  with  leather.     "  Twomen,  holding  the  baakeC  between  them,  by  a  cord 

in  each  end  fastened  la  tlie  edge  of  it,  lower  it  iaip  the  Nile,  and  Iben  Swing  it  betwran 


.     ITiey  w 


AGRICULTURE  OF  ANTIQUITV.  T 

idocit;  tgBicWnt  to  eoMe  tbcm  totbrow  the  water  over  t  beak 
-k  lUrk  naked,  or  if  in  ■ummer  oalj  with  ■  djgbt  blue  cotton 
HKi  ur  DCii.        (Oaiiit'i  Tnxeeli,  &c.) 

12.  (jftkae  JiRBunte  embanimaiU.  loaie  of  wbich  lemil  to  keep  io  the  rirer,  uid 
Mhen  to  oiipoK  the  lorrtncs  of  sand  which  occauoiuUy  were  blown  from  the  Great  Deiert, 
■Dd  which  thnmtened  id  coTer  the  country  as  eSiMtuilly  as  the  walen  of  the  Nile,  the 
mint  (till  remain.  But  in  ipilt  of  these  remaini,  the  tend  ii  accumulating,  and  the 
timiti  of  cultiTated  Egypt  have  been  annually  decreaiing  for  the  last  IZOO  yeanj  the 
birt>arou«  natioiu  to  which  the  buiki  of  the  Nile  hate  been  lubject  during  thit  period 
hanng  paid  do  attcoiion  to  cultivation,  or  the  prewrrMion  of  these  noble  worka  of 
audquilf. 

IS.  Laiidtd  projKTly,  in  ancient  Egypt,  it  would  appear,  wai  the  abaolute  right  of  the 
ewsen,  till  by  the  procurement  of  Joseph,  in  the  eighteenth  century  B.  C.>  the  paruDOum 
or  alloelial  property  of  the  wljole  was  tmntferred  to  the  government.  The  king,  however, 
made  no  other  use  of  that  right,  tlian  to  place  the  fonner  occupien  in  the  situatkm  of 
tenanta  in  cajHle;  bound  to  pay  a  rent  or  lattd-tai  of  one  fifth  of  the  produce,  llri^ 
Hoses  uyi,  continued  to  be  the  Uw  of  Egypt  down  to  hia  timei  and  the  lame  thing  ii 
cooGrmcd  by  the  teatitnony  of  Herudotu)  and  Strabu. 

14.  Tlietiiil  af  Egypt  is  compared  by  Pliny  lottiat  of  the  Leontinei,  formerly  regarded 
M  the  most  fertile  In  Sidly.  There,  he  sayi,  corn  yields  a  hundred  for  one ;  but  Cicero, 
It  Gouguet  observes,  Iiai  proved  tliU  to  be  an  exaggeration,  and  that  the  ordinary  increow 
in  that  part  of  Scily  ii  eight  for  one.  Granger  (Rirfcl.du  Vog.  fail  en  EfgpU,  1130.), 
wbo  paid  much  altentioa  to  this  autijecl,  bays  that  the  lands  near«t  to  the  Nile,  wbidi 
during  the  inundation  were  covered  with  »ater  forty  days,  did  not,  in  the  ntost  favorable 
Kasms  yield  more  than  ten  for  one  ;  and  that  those  landa  which  the  water  covered  only 
five  days,  seldom  gave  more  than  four  for  one.  lliis,  however,  is  probably  owing  to 
tbor  present  Deglected  slate. 

15.  Of  Ike  aniraaloT  cegrlable  jiroducU  of  Egy/ilum  ugricuUure,  very  little  is  known. 
Hie  oi  seems  to  have  been  the  chief  animal  of  latior  from  the  earliest  period  )  and  rica 
at  (U  limes  [lie  principal  grain  in  cultivation.      By  a  painting 

discovered  in  the  ancient  Elethia,  (Jig.  S.)  it  would  appear 
the  operation  of  reaping  was  perTurmed  much  in  the  same  way 
as  at  present,  the  ears  being  cropped  by  >  hook,  and  the  prin- 
cipal part  of  the  straw  Icfl  as  stubble.  Herodotus  mentions, 
itat,  in  his  time,  wheat  was  nut  cultivated,  and  that  the  bread 
made  from  it  was  despised,  and  reckoned  not  ht  to  be  eaten. 
Beans  wer«  also  held  In  abhorrence  by  the  ancient  inhabitanu : 
but  it  is  highly  probable,  tlut  in  latter  times,  when  they  began 
to  have  commerce  with  other  nations,  they  would  lay  aude 

riioe  and  other  prejudices,  and  cultivate  what  tbey  found  best  — ^.      

suited  to  the  foreign  market. 

1&  jtstv^turt  waino  dotibt  Ihe  ckirf  BCcujial'Kn  of  the  Egyptiant :  and  though  tbcy 
an  said  lo  have  held  the  profession  of  shepherd  in  abhorrence,  yet  it  appears  Pharaoh 
not  only  had  considerable  flocks  and  herds  in  his  own  pussesuoii,  but  was  desirous  of  iit- 
troduciiig  any  improvement  which  might  be  made  in  their  management ;  for  when  Jacob, 
in  answer  to  his  questions,  told  him,  Ihet  he  and  his  lamily  had  bem  brouglit  up  to  (be 
rare  uf  live  stock  from  iJieir  youth,  he  expressed  a  wish  to  Moses  tu  have  a  Jewish 
bailiff  for  the  tupvrinlendence  of  his  graeing  farm  :  "  if  thou  knowettany  men  of  activity 
among  them,  then  make  them  rulera  over  my  cattle."  (Cm.  ilviL  6.) 

Sect.  II.      OflU  AgrkvUtm  of  Ike  Grteki. 

IT.  The  aborigiaal  Creela  or  Pelaigi  were  civilised  by  colonies  from  Egypt,  and  re- 
ceived frooi  that  country  their  agriculture,  in  culnniun  with  otJier  arts  and  CUItomo. 
Sooie  of  the  ancient  Greeks  pretend  that  the  culture  of  com  was  taught  them  by 
Cera;  but  Herodotus  and  most  of  the  ancients  concur  in  considering  this  divinity  aa  the 
same  with  the  Egyptian  Isis.  There  is  no  particular  evidence  that  the  Greek*  wov 
mudi  attached  to,  or  greatly  improved  agriculture ;  though  Homer  gives  ui  a  picture  of 
■lid  Kii^  Laciles,  divested  of  wealth,  power,  and  grandeur,  and  living  happy  on  a  little 
Csrm,  the  Gelds  of  which  were  well  cultivated.  {OtUiuey,  lib.  iilv.)  On  another  oces- 
sioa,  he  repments  a  king  standing  amongst  the  reapers,  and  giving  them  directions  by 
pmuling  with  his  sceptre.  (Ibid.  v.  550,)  Xenophim  highly  commends  the  art;  but 
lb*  practical  instances  he  refers  to,  ai  examples,  are  uf  Persian  kings. 

18.  What  ice  hiaaiaf  the  agriciiUure  of  Greece,  is  chiefly  derived  from  the  poem  of 
Hesiod,  entitled  Ifaria  and  Dayi.  Some  incidental  remarks  on  the  sul^ect  may  be 
found  in  the  writings  of  Herodotus,  Xunophon,  Hicophrastus,  and  others.  Vairo,  a 
Rsmau,  writing  in  the  century  preceding  the  conmtencement  of  our  era,  inform  ua, 
tta«  tboe  were  more  than  fifty  authors,  who  might  at  that  lime  be  contuited  on  Iba  iib>- 
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ject  of  agticulture,  all  of  which  were  ancient  Greeks,  excepting  Mago  the  Carthaginian. 
.Among  them  be  includes  Democritus,  Xenophon,  Aristotle,  Theopbrastus,  and  Hesiod. 
The  works  of  the  other  writers  be  enumerates,  have  been  lost ;  and  indeed  all  that  remains 
of  Democritus  are  only  a  few  extracts  preserved  in  the  Geoponika,  an  agricultural 
treatise  published  at  Constantinople  by  the  Greeks  of  the  fourth  or  fiflth^centuries  of  our 
sera.  Xenophon,  Aristotle,  Homer,  and  others,  touch  on  our  subject  but  very  slightly. 
Xenophon,  after  his  banishment  to  Sdllus,  is  said  to  have  spent  his  time  in  literary  pur- 
suits, and  in  improving  and  decorating  his  estate ;  he  wrote  a  treatise  expressly  on  rural 
and  domestic  affairs,  Sie  third  l)ook  of  which  is  devoted  to  agriculture,  entitled  (Econo- 
mics, in  tlie  form  of  a  dialogue,  and  is  even  said  to  have  gi^en  lessons  on  the  subject. 
Of  his  treatise,  Harte  {Etsai/s,  p.  201.)  says,  "  I  take  it  to  be  one  of  the  plainest  and 
most  sensible  performances  amongst  the  writings  of  the  ancients.**  Theopbrastus,  a 
disciple  of  Aristotle^  wrote  on  natural  history,  and  his  history  of  plants  possesses  an  as- 
tonishing degree  of  merit,  for  the  age  in  which  it  was  written.  He  is  justly  considered 
tlie  fatlier  of  botany,  and  his  work  contains  some  curious  observations  on  soils  and 
manures,  and  on  various  parts  of  agriculture  and  gardening. 

1 9<  But  the  writings  of  Hesiod  are  the  chief  resmirce  for  details  as  to  Grecian  agri- 
culture.  This  author  flourished  in  the  tenth  century  B.  C.,  and  was  therefore  contem- 
porary with  Homer.  He  lived  at  Askra,  a  village  at  the  foot  of  Mount  Helicon,  in 
Bceotia.  There  he  kept  a  flock,  and  cultivated  a  soil,  which  he  describes  as  "  bad  in 
winter,  hard  in  summer,  and  never  good,"  probably  a  stiff  clay.  As  a  poet  who  liad 
written  on  various  subjects,  Hesiod  was  held  in  great  veneration  ;  and  Aristotle  states, 
that  when  the  Thesprotians  destroyed  the  village  of  Askra,  and  the  Orchomenians  re- 
ceived the  fugitives  who  escaped,  the  oracle  ordered  them  to  send  for  the  remains  of  the 
poet  who  had  given  celebrity  to  ^e  place. 

SO.    The  worses  of  Hesiod,  wmch   constitute  the  first  parts  of  his  Poem,  are  not 
merely  details  of  agricultural  labors,  but  comprise  directions  for  the  whole  business  of 
family  economy  in  the  country.     The  poem  sets  out  by  describing  the  state  of  the  world, 
past  and  present,  for  the  purpose  of  exemplifying  the  condition  of  human  nature.     This 
condition  entails  on  man  the  necessity  of  exertion  to  preserve  the  goods  of  life,  and 
leaves  him  no  alternative  but  honest  industry  or  unjust  violence ;  of  which  the  good  and 
evil  consequences  are  respectively  illustrated.     Dissension  and  emulation  are  repre- 
sented as  two  principles  actively  at  work :  much  is  said  of  the  corruption  of  judges,  and 
the  evils  of  litigation :  contentment  is  apostrophised  as  the  true  secret  of  happiness  ; 
virtue  and  industry  strongly  recommended.     Hie  poet  now  proceeds  to  describe  the 
prognostics  of  the  seasons  of  agricultural  labor,  and  gives  directions  for  providing  a 
house,  wife,  slaves,  and  two  steers :  how  and  when  to  cut  down  timber ;  to  construct 
carts  and  ploughs,  and  make  clothes  and  shoes ;  when  to   sow,  reap,  dress  the  vine, 
and  make  wine.     He  then  treats  of  navigation,  and  gives  cautions  against  risking 
every  thing  in  one  voyage :  he  describes  the  fit  seasons  for  the  coasting  txade,  and  ad- 
vises taking  great  care  of  the  vessel  at  such  time  as  she  is  not  in  use,  and  hanging  up  the 
rudder  and  c^er  tackle  in  the  smoke  of  the  chimney.     He  concludes  the  **  works"  with 
some  desultory  precepts  of  religion,  personal  propriety,  and  decorum ;  and  enjoins  some 
curious  superstitious  observances  relative  to  family  matters.     The  Days  contains  a 
division  of  the  lunar  month  into  holy,  auspicious,  and  inauspicious,  mixed  and  inter- 
mediary days,  the  latter  being  such  as  are  entitled  to  no  particular  observance. 

21.  Properttfinland,  among  the  Greeks,  seems  to  have  been  absolute  in  the  owner,  or 
what  we  would  term  freehold.  The  manner  of  inheritance  seems  to  have  been  that  of 
gavel-kind ;  the  sons  dividing  the  patrimony  in  equal  portions.  One  of  Solon's  laws 
forbade  that  men  should  purchase  as  much  land  as  they  desired.  An  estate  containing 
water,  either  in  springs  or  otherwise,  was  highly  valued,  eq>ecially  in  Attica :  and  there 
a  law  existed  relating  to  the  depth  of  wells ;  the  distance  they  were  to  be  dug  from 
other  men's  grounds ;  wliat  was  to  be  done  when  no  water  was  fotmd ;  and  other 
matters  to  prevent  contentions  as  to  water.  Lands  were  enclosed,  probably  with  a 
ring-fence,  or  boundary-mark ;  or,  most  likely  the  enclosed  lands  were  such  as  sur- 
rounded the  villages,  and  were  in  constant  cultivation ;  the  great  breadth  of  country 
being,  it  tnay  be  presumed,  in  common  pasture.  Solon  decrees,  that  '*  he  who  digs  a 
ditch,  or  makes  a  trench  nigh  another's  land,  shall  leave  so  much  distance  from  his 
neighbor,  as  the  ditch  or  trench  is  deep.  —  If  any  one  makes  a  hedge  near  his  neigh- 
bor's ground,  let  him  not  pass  his  neighbor's  land-mark ;  if  he  buil£  a  wall,  he  is  to 
leave  one  foot  between  him  and  his  neighbor;  if  a  house,  two  feet  A  man  building 
a  house  in  his  field  must  place  it  abow-shot  from  his  neighbor's."     {Patterns  Antiq,) 

22.  The  surface  of  Greece  was,  and  is,  irregular  and  hilly,  with  rich  vales,  and  some 
rocky  places  and  mountains :  the  soil  is  various ;  clayey  in  some  places,  but  most  gene- 
rally light  and  sandy,  on  a  calcareous  subsoil. 

23.  The  operations  of  culture,  as  appean  by  Hesiod,  required  to  he  adapted  to  the 
season;  summer  fallows  were  in  use,  and  the  ground  received  thive  ploughings,  one  in 
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applied :  io  Homer,  an  old  king,  is  found  manuring  hk  fields  with  his  own  hands ;  [ 
aadtfae  invention  of  manures  is  ascribed  by  PUny  to  the  Grecian  king  Augeas.   '  The- 
opfanMtiia.ehiHwratessix  diflerent  species  of  manures ;  and  adds|  that  a  mixture  of  soils 
pfodudcaitbe  stfne  efieds  as  namure.     Clay,  he  says,  should  be  mixed  witli  sand^  and  • 
«nd  with  day.    The  seed  was  so«m  by  hand,  and  covered  with  a  rake.    Com  was  reaped 
lOth  a  acUe ;  bound  in  sheaves;  carted  to  a  well-prepared  threshing-floory  in  an  airy 
flhti^'ir",  .wiiae  it  might  be  thmhed  and  fanned  by  the  wind,  m  is  still  practised  in 
nlodeni  Greece^  Italy,  .and  other  countries  of  the  continent     Afterwards  it  was  laid  up  • 
ifl  binsyPrclMjef>or  gransriesy  and  taken  out  as  wanted  by  the  family  to  be  pounded  in 
■HHlanr  or  qiieni-mills  into  meaL     Thorns  and  other  plants  for  hedges  were  procured  , 
ftom  the  vroodsy  as  we  find  from  a  pasnge  in  isomer,  in  which  he  repreientB  Ulyaaea  as 
iading  Lw  i  li  i  digging  and  preparing  to  plant  a  row  of  quick-sets.  (Od|ym.  lib.  xxiv») 

24to  2rhe  w^iUmBnU  enumerated  by  Hestody  are  a  plongh»afwhich  he  recommends 
tBO  to  be  provided  in  osse  of  accident ;  a  cart  with  two  low  wheels,  and  ten  spans  - 
(■e««n  feet  riz  inches)  in  width.     The  plough  consisted  of  thaee  parts;  the  fdbare^beara, 
Ae  dnugbt^pole^  and  the  plougb-taiL     The  abare-beam  is  to  be  made  of  oak»  and  the 
sifce*  parts  cf  dm  oribay:  they  axe  to 
b(  jdiiddfinn  with  osib.     Antiquarians 
aiu  not  agreed  as  tD  theexact  form  of  7 

this  implement.  Googuet  conjectures 
it  may  out  haqv  liaen  unlike  one  stiU 
in  use  in  the  same  countries,  and  in  the 
sQOdi  oC  'Fnmee:  others,'  willi'ijk^ater 
pqriMbilityy  vefier  to  the  more  simple 
plongh  still  in  use  in  Hagna  Grecia  and 
Sfcdly  (/%.  7. ),  or%maUy  Greek  colonies. 
The  take,  Bickle,a»d  oxen-goad,  are  men- 
tiofd  ;  fato  nothing  said  ol  thdr  constructioD',  or  of  spades,  or  other  manual  implements. 

'  85.  The  feasts  of  labor  noentioned,  are  oxen  and  mules :  die  former  were  most  common ; ' 
and  it  wodd  appear,  from  a  passage  in  Homer  (11.  lib.  xiii.  v.  704.)  were  yoked  by  the 
honia.     Four  and  a  half  years  is  recommended  as  the  best  ago  for  purchasing  oxen :  in 
winter,  both  oxen  and  mules  were  ftd  under  cover,  on  hay  and  straw,  mast,  and  the- 
ienves  of  vines  and  various  trees. 

96L  T^mottdamMt  age  Jar  a  pioughman'ia  forty :  he  lAust  be  well  fed,  go  naked  in 
sn—iHFi,  rise  and  go  to  work  very  eariy^  and  have  a  sort  of  annud  feast,  proper  rest,  and 
good  £iod  aeid  dothing :  r-*coats  of  kid  skinsi  worsted  socks,  and  half  boou  of  ox  hides 
in  winter.  He  most  not  let  his  eye  wander  about  while  at  plough,  but  cut  a  stimiglit 
fuRow ;  nor  be  absent  in  mind  when  sowing  the  seed,  lest  he  sow  the  same  Anrow  twice. 
Tht  riae  is  to  be  pruned  and  staked  in  due  season;  the  vintage  made  in  fine  weather,  and 
thegkapte  left  a  few  dbys  id  dry,  and  then  carried  to  the  press. 

.  S7.  TkeprodmeU  of  Grecian  agricuUure,  were  sheep,  goats,  swine,  cattle,  mules,  asses, 
and  boeses:  the  giaina  and  legumes  at  present  in  cuKtvation ;  and  the  vine,  fig,  olive, 
apple,  dsae,  and  other  Anits.  It  does  not  appear  that  artificial  grasses  or  hertMge  plants^ 
were  in  use ;  but  recourse  was  had,  in  times  of  scardty,  to  the  mistletoe  and  the  cy  tisus : 
what  plant  is  meant  by  the  latter  designation  is  not  agreed  on ;  some  consider  it  the 
mrdicago  arborea,  linn.,  and  others  the  common  lucerne.  Hay  was,  in  all  probability, 
diiainfd  finmn  the  meadows  and  paStur^  which  were  used  in  common :  flax,  and  pro- 
bably hemp,  vras  gimm.  Wood  for  fuel,  and  timber  for  constructioD,  were  obtained  from 
the  natnrd  foiests,.  wliich»  in  Solon's  time,  abounded  with  wdves.  Nothing  is  said  of 
the  olive  or  fig  by  Hesaod;  but  they  were  cultivated  in  the  fidds  for  dl  and  food,  as  weli 
as  the  vine  for  wme.  One  of  Solon's  laws  directs,  that  olive  and  fig  trees  must  be 
phmeed  nine  foet  from  m  neighbour's  ground,  on  account  of  their  spreading  roots :  other 
might  be  planted  within  ^;ve  ieet. 

98.  In  MaiMrs  Hmg  aUaoat  every  dtken  iw»  a  Aitsfondman,  and  had  a  portion  of  land 
he  cultivated  himself,  with  the  dd  of  his  family,  and  perhaps  one  or  two  daves  ; 

and  dw  produce,  whether  fioir  food  or  clothii^^,  appears  to  luve  been  manufactured  at 
home.  The  progress  of  sodeQr  would,  no  doubt,  introduce  the  usud  division  of  Isbor 
and  of  ai]bi;  and  commercid  cultivators,  or  such  as  rdsed  produce  for  the  purpose  of 
excfaange,'would  in  conseouence  arise ;  but  when,  and  to  what  extent  this  was  carried,  at 
die  time  Greece  became  a  Roman  province  (B.  C.  100),  the  ancient  writers  dford  us  no 
means  of  ascertdnio^. 

Sect.  III.   '  Of  the  AgricuHure  of  the  Jews,  and  other  nations  cf  Antiquity, 

99.  Of  the  agricuUtaie  of  the  nations  contemporary  vnth  the  Egyptians  and  Greeks  nothing 
■s&iancdy  known ;  but  assuming  it  as  most  probable  that  agriculture  was  first  brought 
into  notice  in  Egypt,  it  may  be  conduded  that  most  otlier  countries,  as  well  as  Greece, 
woold  begin  by  hnitating  the  practices  of  that  comntryr  .    i «  ' 
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•  50.  On  the  agrieuUure  of  theJeuf$t  we  iind  there  are  wiottsinddeiital  tcmnrks  in  tfao 
books  of  the  Old  Testament.  On  the  conquest  of  Canaan,  it  appears  tfiat  the  different 
tribes  had  their  territory  assigned  them  by  lot;  that  it  was  equally  divided  among  the 
heads  of  families,  and  by  them  and  their  posterity  held  by  absolute  right,  and  impartial 
succesion.  Thus  every  family  had  originally  the  same  extent  of  territory;  but  as  it 
became  customary  afterwards  to  borrow  money  on  its  security :  and  as  some  ftmiUea 
Itecame  indolent  and  were  obUged  to  sell,  and  others  extinct  by  death  without  issue, 
landed  estates  soon  varied  in  point  of  extent.  In  the  time  of  Kebemiah  a  famine 
occurred,  on  which  account  many  had  '*  mortgaged  their  lands,  their  vineyards,  and 
houses,  that  they  might  buy  com  for  their  sons  and  daughters ;  and  to  enable  them  U> 
pay  the  king's  tribute. "  {Nehem,  v.  2. )  Some  were  unable  to  redeem  their  lands  otheiw 
wise  than  by  selling  their  children  as  slaves,  and  thereby  "  bringing  the  sons  and  daugh- 
ters of  God  into  bondage."  Boas  came  into  three  estates  1^  inheritance,  and  also  a 
wife,  after  much  curious  ceremony.  (Ruth  L  8.  iv.  16*)  Laige  estates,  however,  were 
not  approved  of.  Isaiah  pronounces  a  curse  on  those  '*  that  join  house  to  house,  that 
lay  field  to  field,  till  there  be  no  place,  that  they  may  be  placed  alone  in  the  midst.'* 
While  some  portions  of  land  near  the  towns  were  enclosed,  the  greater  part  was  in 
common,  or  in  alternate  proprietorship  and  occupation,  as  in  our  common  fields.  This 
appears  both  from  the  laws  jand  regulations  laid  down  by  Moses  as  to  herds  and  flocks  ; 
and  from  the  story  of  widow  Naomi,  who  in  the  progress  of  her  manoeuvres  to  ingimtiate 
herself  with  Boaz,  '*  came  and  gleaned  in  the  field  after  the  reapers,  and  her  hap  was 
to  light  on  a  jxtrt  of  the  field,  (that  is,  of  the  common  field,)  belonging  unto  Boas."' 
{Ruth  ii.  S.) 

31.  It  would  appear  that  every  proprietor  adHDaUd  his  :«tDis  Umde,  however  extensive; 
and  that  agriculture  was  held  in  high  esteem  even  by  their  princes.  The  cfown-lands, 
in  King  I&vid*s  time,  were  managed  by  seven  ofllcers :  one  was  over  the  store-hoiisesy 
and  ottos  over  the  work  of  the  field,  and  tillage  of  the  ground— over  the  vineyards  and 
wine-cellars— over  the  olive  and  oil-stores,  and  sycamore  {Ficussycamorue,  Unn.)  plant- 
ations—over the  herds^over  the  camels  and  asses  and  over  the  flocks.  (1  CAron. 
xxvii.  25.)  King  Uzsiah  <*  built  towers  in  the  desert,  and  digged  many  wells ;  for  he  had 
much  cattle  both  in  the  low  country  and  in  the  plains ;  husbandmen  also  and  vine- 
dressers in  the  mountains,  and  in  Carmel,  for  he  loved  husbandry."  (2  Onron*  xxvi.  iO.) 
Even  private  individuals  cultivated  to  a  great  extent,  and  attended  to  the  practical  part 
of  the  business  themselves.  Elijah  found  Elisha  in  the  field  with  twelve  yoke  of  oxen 
before  him,  and  himself  with  the  twelfth.  Job  had  five  hundred  yoke  of  oxen,  andfive 
hundred  she^^MSes,  seven  thousand  sheep,  and  three  thousand  camels.  Both  asses  and 
oxen  were  used  in  ploughing ;  for  Moses  forbade  the  Jews  to  yoke  an  ass  with  an  ox^ 
their  step  or  progress  being  different,  and  of  course  their  labors  unequal. 

.  32.  Among  the  operations  of  agriculture  are  mentioned  watering  hiy  machinery,  plouj^ 
ing,  digging,  reaping,  threshing,  &c  "  Ibe  ploughman  ploughedi  all  day  to  sow;  he 
opcneth  and  breaketh  the  clods  of  his  ground.  When  he  hath  made  plain  the  face 
thereof,  doth  he  not  cast  abroad  the  fitches,  and  scatter  the  cummin  {Cwnmum  eymsnum^ 
linn.),  and  cast  in  the  principal  wheat,  and  the  appointed  barley,  and  the  rye,  in  their 
place?"  (/scnoAxxviii. ^4,25.)  Hie  plough  was  probably  .a  clumsy  instrument,  re- 
quiring the  most  vigilant  attention  from  the  ploughman,  for  Luke  (ch.  ix.  62.)  uses  the 
figure  of  a  man  at  plough  looking  back  as  one  of  4itter  worthlessness.  Covered  thresh- 
ing-floors were  in  use;  and  as  appears  from  the  case  of  Boas  and  Naomi,  it  was  no 
uncommon  thing  to  sleep  in  diem  during  harvest.  Com  was  threshed  in  different  ways, 
<<  the  fitches,"  says  Isaiah,  ^  are  not  threshed  with  a  threshing-instrument,  neither  is  a 
dut-wheel  turned  about  upon  the  cummin;  but  the  fitches  are  beaten  out  with  a  stafiT,. 
and  cummin  with  a  rod  (flail) ;  bread-corn  is  bruised,  because  he  will  not  be  ever 
threshing  it,  nor  break  it  with  the  wheel  of  his  cart,  nor  bruise  it  with  his  horse- 
raen."  (Ch.  xxviii.  27,  28.)  The  bread-corn  here  mentioned  was  probably  the/or  of 
the  Romans  (maixe,  Zea  mays,  L.),  which  was  commonly  sqiamted  by  hand-mills,  or 
hand.pickjng,  or  beating,  as  is  still  the  case  in  Italy  and  other  countries  where  this 
com  is  grown.  Com  was  "  winnowed  with  the  shovel  and  with  the  van."  {Id*  xxx.  24.) 
Sieves  were  also  in  use,  for  Amos  says,  **  I  will  sift  the  house  of  Israel  as  com  is  silted 
in  a  sieve."  (Ch.  ix.  9.)  And  Christ  is  re- 
presented by  St.  Luke  as  taying,  <*  Simon, 
Simon,  Satan  hath  desired  to  have  you,  that 
he  may  sift  you  as  wheat."  Isaiah  men- 
tions (vii.  25.)  the  "  digging  of  hills  with  the 
mattock :"  to  which  implement  the  original  P 
pick  {Jig.  2.)  would  gradually  arrive,  first, 
by  having  tlie  head  put  on  at  right  angles, 
and  pointed  (Jig.  &.  a)  ;  next,  by  having  it 
flattened, 8harpened,and  shod  with  iron  (6,c); 
and  lastiyy  by  forming  the  bead  entirely  of 
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■mil,  and  ilbtfced  (d)»  tudiixobablyvi^etee  it  inuaelnJadefe,  aod  fbd  larid  of  CaoteD, 
at  tbe  present  daj. 

33.  FiiiQfarfltf  wane  planted  on  rising  gToands,  fenced  round,  the  soil  weD  prepared,  and 
ft  vintatgeJioose  and  waCclb-tower  built  in  a  centrical  situation  (Itaiah  t.S.),  as  is  stQl 
4oiie  in  Eorapean  Tutkey  and  Italy.  Moses  gives  directions  to  the  Jews  for  culli* 
mating  tlie  me  and  other  lhiit*trBes ;  the  three  first  years  after  planting,  the  ftuit  is  not 
-to  be  eaten ;  the  fourth,  it  is  to  be  given  to  the  Lovd;  and  it  is  not  till  the  fifth  year 
that  they  are  «*  to  eat  of  the  fruit  thereof."  (Leuit,  xiz.  95.)  Hie  intention  of  these 
pRccplB  ivas  to  prevent  the  trees  from  being  exhausted  by  bearing  before  they  had  ac- 
quired sttfiBdent  strength  and  estabUshment  in  the  soil. 

34.  Of  other  agrieuUural  aperaiumi  and  cnslomSf  it  may  be  observed  with  Br.  Brown, 
(^jSrUif.  nf  the  Jem$j  Tol.  ii.  part  xiL  sect.  S,  6.),  that  they  difiered  very  little  from  tho- 
^TJsring  prsotiees  in  the  same  countries  as  described  by  modem  travellers. 

35.  Tke  agnenawFtd  produce  of  the  Jeme  was  the  same  as  among  the  Kgyptisns;  com, 
wine,  oil,  fruits,  milk,  honev,  sheep^  and  cattle,  but  not  swine.  The  camel  then,  as  now, 
was  the  beast  of  burden,  and  long  journeys  (Jig,  9.)  ;  and  the  horse,  the  animal  of  war  and 
Inznry.     The  fruit  of  the  sycamore-fig  was  abundant,  and  in  general  use  ;  and  grapea 


«ttaiiied  an  aatonishing  sise^  both  of  berry  and  ^sao^ ;  the  melon  and  gourd  tribes  were 
omnnon.  Tbe  returns  of  corn  were  in  general  good ;  but  as  neither  public  stores,  nor 
«am  monopoliaers,  seem  to  have  existed,  dearths,  and  their  attendant  miseries,  happened 
occaMonaUy.     A  number  of  these  are  mentionad  in  Scripture,  and  some  of  extraordinary 

36.  (ftkea^dcvitwrttfiikeolAertMn^^ 

any  thia^  is  known.  According  to  Herodotus,  the  soil  of  BahyUin  was  rich,  well  cul- 
tivaied,  and  yielded  two  or  three  hundred  for  one.  Xenophon,  in  his  book  of  (Eco* 
nomics,  bestows  due  encomiums  on  a  Persian  king,  who  examined,  with  his  own  eyea„ 
ifae  state  of  agriculture  dirougbout  his  dominions ;  sind  in  all  such  excursions,  according 
as  occasion  required,  bountifully  rewarded  the  industrious,  and  severely  discountenanced 
the  slodduL  In  another  place  he  observes,  that  when  Cyrus'  distributed  premiums  with 
his  own  hand  to>.diligent  cultivators,  it  vras  his  custom  to  say,  '*  My  friends,  I  have  a  like 
tide  widi  younelves  to  the  same  honors  and  remunersdon  from  the  public ;  I  give  you 
^o  wore  than  I  have  deserved  in  my  own  person;  having  made  the  self-same  attempts 
with  equal «^Uligence  and  success."  {(Eeonom,  c.  iv.  sect.  16.)  The  same  author  elie- 
where  remarks,  that  v  truly  great  prince  ought  to  hold  the  arts  of  war  and  agriculture  in 
the  highest  esteem ;  fiv  by  such  means  be  will  be  enabled  to  cultivate  Ins  territories 
cfTectuaUy,  and  protect  than  .when  cultivated,    (ff arte' s  EttaySf  ^.  19*) 

37.  Fkanieiaf  a  countiy  of  Asia,  at  the  east  of  tbe  Mediterranean,  has  the  reputation 
of  baring  been  cultivated  at  an  early  period,  and  of  having  colonised  and  introduced 
agriculture  at  Carthage,  Marseilles,  and  other  places.  Ibe  Phoenicians  are  said  to 
hive  been  the  original  occupiers  of  the  adjoining  country  of  Canaan ;  and  when  driven 
out  by  the  Jews,  to  have  settled  in  T^re  and  Sidon  (now  Sur  and  Saida),  in  the  fifteenth 
century  B.  C  They  were  naturally  industrious ;  and  their  manufactures  acquired  such  n 
superiority  over  thoae  of  other  nations,  that  among  the  ancients,  whatever  was  elegant, 
great,  or  pleasing^  either  in  apparel  or  domestic  utensils,  was  called  Sidonian ;  but  of  their 
agriculture  it  can  only  be  conjectured  that  it  was  Egyptian,  as  far  as  local  circumstances 
would  permit. 

38.  The  repubHe  of  Carihage  included  Spain,  Sicily,  and  Sardinia,  and  flourished  for 
upwards  of  seven  centuries  previous  to  the  second  century  B.  C.  Agriculture  was 
practised  at  an  early  period  in  Sicily ;  and,  according  to  some,  Greece  received  that  art 
frara  thb  island.  It  must  have  been  also  considerably  advanced  in  I^Mon,  and  in  the 
Carthaginian  tcnitory,  since  they  had  books  on  the  subject.  In  147  B.  C,  when  Car- 
thage was  destroyed  by  Scipio»  and  the  contents  of  the  iibraries  were  given  in  presents  to 
the  princc%  allies  of  the  Roooans,  the  senate  only  reserved  the  twenty-eight  books  on 
agriculture  of  the  Carthaginian  general  Magon,  which  Decius  Syllanus  was  directed  to 
translate ;  and  of  which  the  Romans  preserved,  for  a  long  time,  the  original  and  the 
trsnslation.     {Etwjfc*  MAkodigve,  art.  Agriculture,) 

39.  Italy,  and  a  part  cf  the  aouth  if  France,  would  probably  be  partially  cultivated 
from  the  influence  of  t^  Carthaginuuis  in  Sicily  and  Marseilles;  but  the  north  of 
Prance,  and  the  rest  of  Europe,  appear  to  have  been  chiefly,  if  not  entirely,  in  a  wild 

•»  6 


19  "fwifim  OF;  AdmsvJiJrvtm  l  sw 


state,  ^J^h^Sm^f^  p^i^oifil  fiad  kvm^m^i^mmm^^  *^ •••"^fe  ■■A*^ 
the  Kelts  or  Celts,  the  Goths,  and  the  Slaves.  j 

40.'  TJkf  JMdte%  m4  4:)^ifie«  i«9«u>m  appew  Ui  b»of  eqiMl  tatiqiialy  wUhthe  Bgyptins. 
Joseph  ^^  Guig^^^  /ii|  ^9ilxie.nt  jpranch  Orient^  icbdarj.  who  dfiad  uk  the  fim  jear  o& 
the  presept  oeB/ury^  jbas  wrkteq>  memoir  (ui:1759,  l^ifio.},  to  pfjDv^it  that  the  OmBeaa 
were  a  colony  from  £00:  ai4  M- de  Guigi9e«a  a  French  re«dem  U  Ghina^  whoprf>- 
lished  at  Paris  a  jCHne^  #otioparsr  W'  ISl^S,  is  oC  th^  isame  of^piofi.  T^  .htataries  of 
the  Ori^ntel  oatiops  l|»wevei>  a^k  pot  yet  sufft^tly  4Qt!9V»P9dfl«is  the  Of^iaal  aawroas^ 
tp  enab]e  us  to  «?a9  o^mieWes^pf  the  information  ^iy  maf  contaia  «a  to  the  agricvkuro- 
of  so  remote  a  period"  as  that  ^ow  undpr  copiid^rsti^. 

4:h  Witir  resp^ct^^  ik4  49i^tnivm  wOknu  (hiring  this  period,  there  are  no  ihctt  on 
«m>r4  to^Hl?^  ^^^  !^^r  o^ciftence  o^  their  «iviUaMioa,  J^ugh  Bishop \Huet,  and  tha 
Abb^  Ciavigero^  tbmk  that.t^y  ^Iso  ^re  dpsoendai^B  of  ]^(oah•  wbD,.itrbi]o  in  a  naMidio 
sum^ar^f^S  in  te  wester^  thiough  tha  owthampanaof  the  aaalon  oaatiiwnr.. 


*  Chaf.  If. 

Mittoi^  of  JgnkuUurt  amon^  the  Ronums,  orfiom  the  Second  Cenhay  B*  C*  to  the  Fy[lkr 

Century  of  our  eera, 

42.  We  have  now  arrived  at  a  period  of  our  history  where  certainty  tiqipHea  iheplaee 
tf  cor^eeture^  and  which  may  be  conisidered  as  not  only  entertaining  but  instructive. 
The  .attention  of  the  Romans  to.agriculture  is  well  kaowB«f  The  gnatest  men  amodgs^ 
&em  applied  themselves  to  the  study  and  practice  of  it,  not  only  in  the  first  ages  of  tber 
state,  but  after  they  had  carried  thdr  arms  into  every  country  of  Europe,  and  into  many 
countries  of  Asia  and  Afnca,  Some  of  their  most  learned  men»  and  on^of  their  grealeaft 
poets  wrote  on  it ;  and  all  were  attached  to  the  things  of  the  country.  Varro,  speaking 
of  the  faims  of  C<  Tremellius  Scrofe,  says,  •*<  they  are  to  lOany,  on  aooount  of  tlieir 
culture,  a  more  agreeable  spectacle  than  the  royally  ornamented  edifices  of  others."! 
(Var,  de  B',  R,  lib.  u  cap.  2.)  In  ancient  times,  Pliny  o|»erves,  the  lands  were  ciilti-» 
vated  bv  the  bands,  even  of  generals,  and  the  earth  deUghted  to  be  ploughed  with  a  sbars 
adorned  with  laurels,  and  by  a  ploughman  who  had  been  honored  with  a  triumph.  ( Aiif  • 
Sist,  lib.  xviii.  c  3.)  The  Eomans  spread  their  arts^  with  their  conquestaj  and  thds 
agricultu|«  became  that  of  all  Europe  at  an  early.period  of  our  sera. 

43.  The  iources  from  which  we  have  drawn  our  mforvuUion  beiqg  first  rslated,  wc 
shall  review.  In  succession,  the  proprietorship,  occupaaoy,  soil,  cu^tuae,  and  priducc  of 
Roman  agriculture. 

Sbct.  I.  '  Of  the  Ronum  Agricultural  Writers* 

i  44.  The  Moman  auihen  on  agriculture;  whose  works  have  reached  the  present  age, 
are  Cato,  Varro,  Vligil,  Columella,  Pliny,  and  Palladius.  There  were  many  more, 
whose  writings  are  lost.  The  compilation  of  Constantine  Potigonat,  or,  as  others 
aoosider,  of  Cassius  Bassus,  entitled  Geopomckay  already  mentioned  (18.),  is  also  to  be 
•onsidarod  as  a  Roman  production,  though  published  in  the  Greek  language  at  Constan- 
tinople, after  the  itemoval  thither  of  the  seat  of  government 

45.  M.  Porcius  Cato^  called  the  Censor,  and  the  father  of  the  Roman  rustic  writers, 
lived  in  the  seventh  century  of  the  repubh'c,  and  died  at  an  extreme  old  age,  B.  C  150* 
He  recommended  Umself,  at  tiie  age  d  seventeen,  by  his  valor  in  a  battle  against 
Annibal ;  and  afterwards  rose  to'  all  the  honors  of  the  state.  He  particularly  distinguished 
kimaelf  as  censor,  by  his  impartiality  and  opposition  to  all  luxury-  and  dissipation ;  and 
was  remarkably  strict  in  his  morals.  He  wrote  several  works,  of  which  only  some 
ftagmeiits  remain,  under  the  titles  of  Originet  and  De  Re  Ru$tica.  The  latter  is  tlie 
ehfest  Roman  work  on  agriculture :  it  is  much  mutilated,  and  more  curious  for  the 
account  it  contains  of  Rmnan  customs  and  sacrifices,  than  valuable  for  its  georgical 
infinrmatioiw 

46.  M.  Terentius  Varro  died  B.  C  28,  in  the  88th  year  of  his  age.  He  was  a  learned 
writer,  a  distinguished  soldier  both  by  sea  and  land,  and  a  consul.  He  was  a  grammarian* 
a  philosopher,  a  historian,  and  astronomer ;  and  is  thought  to  have  written  five  hundred 
volumes  on  different  subjects,  all  of  which  are  lost,  except  his  treatise  De  Re  Riutica* 
This  is  a  complete  system  of  dhreetions  in  three  books,  on  the  times  proper  for,  and  th< 
different  kinds  of,  rural  labour ;  it  treats  also  of  live  stock,  and  of  the  villa  and  oflScesl 
'Ab  Varro  was  for  some  time  lieutenant-general  in  Spain  and  Africa,  and  afterwards  relirc4 
'nad  cultivated  his  own  estate  in  Italy,  his  experience  and  observation  must  have  been  very 
homidevablfi. 
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47.  PkiUiai  VhpSms  Maio,  called  tbe  prince  of  the  Latin  poeta»  was  born  at  a  Tillage 
near  Mantiia  in  ijoaAu&j  about  70  B.  C,  and  died  B.  C.  19,  aged  51.  He  culti- 
TBted  his  own  estate  till  be  was  SO  yean  old,  and  spent  the  rest  3[  his  life  chiefly  at 
tbe  court  <if  Augustus.  His  worics  are  the  BuooScif  Georgietf  and  JEneid,  Hie 
Georgia  is  to  be  considered  as  a  poetical  compendium  of  agriculture,  taken  from  the 
Greek  and  Roman  writers  then  extant,  but  especially  from  Varro. 

48.  Luc.  Jun.  Moderatus  Columella  was  a  native  of  Gades,  now  Cadis,  in  Spain, 
but  passed  moat  of  his  time  in  Italy.  The  time  of  his  birth  and  death  are  not  known, 
but  he  is  supposed  to  have  lived  under  Claudius  in  the  first  century.  His  work  De 
Be  Jtwrica,  lib.  ziL  is  a  complete  treatise  on  rural  aflSurs ;  including  fiefd  operationsy 
timber-trees,  and  gardens. 

49.  C  PHnhiM  Secundta,  sumamed  the  elder,  was  bom  at  Verona  in  Lombardy,  and 
wffocatfd  at  tbe  destruction  of  Pompeii  in  his  56th  year,  A.  D.  79.  He  was  of  a  noble 
family ;  distinguished  himself  in  the  field  and  in  the  fleet ;  was  governor  of  i^pain ;  was  a 
giest  naturalist,  and  an  extensive  writer.  Of  the  works  which  he  composed  none  are 
eztut  but  his  ifatural  Mitimy  in  thirty-seven  books ;  a  work  iiill  of  the  erudition  of  the 
time^  accompanied  with  much  erroneous,  useless,  and  frivdous  matter.  It  treats  of  the 
flisrs,  tbe  heavens,  wind,  rain,  hail,  Duncrals,  trees,  .flowers,  and  plants ;  an  account  of 
aU  living  animals,  birds,  fishes,  and  beasts ;  a  geogiaphi^  description  of  every  place 
OB  the  globe ;  a  Idstory  of  every  art  and  science,  commerce,  and  navigation,  with  their 
lise^  progress,  and  several  improvements.  His  work  nuy  be  oonsidaed  as  a  compen- 
dium of  all  preceding  writers  on  these  subjects,  with  considerable  additions  from  his 
penooal  experience  and  observation. 

5a  RutUiua  Taurus  Emilianus  PaUadha  iaby  some  supposed  to  have  lived  under 
Antoninus  Pius,  in  the  second,  and  by  others  in  the  fourth  century.  His  work  De  Re 
Bariioa  is  a  poem  in  fourteen  books,  and  is  little  more  than  a  compendium  of  those  which 
preceded  it  on  the  same  subject,  llie  editor  of  the  article  Agriculture,  in  the  Enfvdo^ 
pidie  MAhodiquef  says  it  is  too  dull  to  be  read  as  a  poem,  and  too  concise  to  be  useful  as 
a  didactic  wotk. 

51.  Theae  worics  have  been  rendered  accessible  to  all  by  iranalaHont  f  and  a  judicious 
nd  indrudive  treatiee  compotedjrom  them  by  Adam  Dickson,  a  Scotch  clergyman,  was 
puUished  in  1788,  under  the  title  of  The  HudHindry  of  the  AncienU*  To  this  last 
««k  we  are  indebted  for  the  greater  part  of  what  we  have  to  submit  on  Roman 
agriculture. 

59.  I%e  Roman  authortf  as  Rosier  has  observed  {Diet,  de  VAgr.  art.  J9uf.),  do  not 
emMe  us  to  trace  the  rise  and  progress  of  agriculture^  either  in  Italy  or  in  any  other  countiy 
under  their  dominion.  What  they  contain  is  a  picture  of  their  rural  economy  in  its 
most  perfect  atate :  delivered  in  precepts,  generally  founded  on  experience,  though  some- 
times on  superstition ;  never,  however,  on  theory  or  hypothesis.  For,  as  the  Rev.  Adam 
Dickson  states,  *'  instead  of  schemes  produced  by  a  lively  imagination,  which  we  receive 
but  too  frequently  from  authors  of  genius  unacquainted  with  the  practice  of  agriculture, 
we  have  good  reason  to  believe  that  they  deliver  in  their  writings,  a  genuine  account  of 
the  noit  approved  practices ;  practices,  too,  the  goodness  of  w&ch  ffaey  had  themselves 
experienced."  (Hush,  of  the  Anc.  p.  16.)  He  adds,  that  if  in  the  knowledge  of  the 
theoiy  of  agriculture,  the  Roman  cultivators  are  inferior  to  our  modem  improvers ;  yet 
an  attention  to  circumstances  and  exactness  of  execution,  and  in  economical  manage- 
ment, diej  are  greatly  superior. 

SiCT.  II.  Of  the  Proprietonhipy  Occupancy  f  and  General  Management  of  Landed  Property 

among  the  Romans, 

53.  The  Roman  noHon  originatedfrom  a  company  of  robbers  and  runaway  jfatwf ,  who 
placed  themselves  under  their  leader  Romulus.  Thu  chief  having  conquered  a  small 
part  of  Italy  dirided  the  land  among  his  followers,  and  by  what  is  called  the  Agrarian 
Law,  allowed  S  jugera  or  1}  acre  to  every  citizen.  After  the  expulsion  of  the  kings  in  the 
6tfa  century  B.  C,  7  yoke,  or  S}  acres  were  allotted.  The  custom  of  distributing  the 
conquered  lands,  by  ^ving  7  jugera  to  every  citizen,  continued  to  be  observed  in  latter 
times ;  but  when  each  soldier  had  received  his  share,  the  remainder  vras  sold  in  lots  of 
various  sises,  even  to  50  jugera;  and  no  person  was  prevented  from  acquiring  as  large 
a  landed  estate  as  he  oould,  till  a  law  passed  by  Stolo,  the  second  plebeian  consul,  B.  C. 
377,  that  no  one  should  possess  more  than  500  jugera.  This  law  appears  to  have  remained 
m  force  during  the  greater  period  of  the  Roman  power.  Whatever  might  be  the  size  of 
the  estate^  it  was  held  by  the  proprietor  as  an  absolute  right,  without  acknowledgment 
to  any  superior  power ;  and  passed  to  his  snccessotv,  agreeably  to  testament,  if  be  made 
one ;  or  if  not,  by  common  law  to  hb  nearest  relations. 

54.  In  thejirst  ages  of  the  commonwealtht  the  lands  were  occupied  and  cuAtoated  by 
^  orgpnetors  themsdoest  and  as  this  state  of  things  continued  for  four  or  five  centuries, 
'^  wai  probably  the  chief  cause  of  the  agricultural  eminence  of  tbe  Romans.    When  a 
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person  has  only  ft  small  portion  of  land  assigned  to  hini,  and  the  maintenance  of  his 
family  depends  entirely  upon  its  productions,  it  is  natural  to  suppose  that  the  culture 
of  it  employs  his  whole  attention.  A  person  who  has  been  accustomed  to  regular  and 
systematic  habits  of  action,  such  as  those  of  a  military  life,  will  naturally  carry  those 
habits  into  whatever  he  undertakes.  Hence,  it  is  prolisLle,  a  degree  of  industrious  appli> 
cation,  exactness,  and  order  in  performing  operations,  by  a  soldier-agriculturisty  ^rhich 
would  not  be  displayed  by  men  who  had  never  been  trained  to  any  regular  habits  of 
action.  The  observation  of  Pliny  confirms  this  supposition  :  he  asserts  that  tlie  Roman 
citizens,  in  early  times,  <*  ploughed  their  fields  with  the  same  diligence  that  they  pitched 
their  camps,  and  sowed  their  com  with  the  same  care  that  they  formed  tbdr  armies 
for  battle."  {Nat.  HUt.  lib.  zviii.  c.  3.)  Com,  he  says,  was  then  both  abundant  and 
cheap. 

55.  AfterwardSi  when  Rome  extended  her  conqvestSf  and  acquired  large  territories^ 
rich  individuals  jmrchased  large  estates i  the  culture  of  these  fell  into  difi'erent  hands, 
and  was  carried  on  by  bailiffs  and  farmers  much  in  the  same  way  as  in  modem  times. 
Columella  informs  us  that  it  was  so  in  his  time,  stating,  that  *'  the  men  employed- in 
^rriculture  are  either  farmers  or  servants;  the  last  being  divided  into  free  servants 
and  slaves."  {Col.  lib.  i.  cap.  7.)  It  was  a  common  practice  to  cultivate  land  by  slaves 
during  the  time  of  the  elder  Pliny ;  but  his  nephew  and  successor  let  his  estates  to 
farmers. 

58.  In  the  time  qf  Cato  the  Censor,  the  author  of  The  Husbandry  of  the  Andents  obierves,  though  the 
operationt  of  agriculture  were  generally  performed  by  servants,  yet  the  great  men  among  the  RoaiMUis 
continued  to  give  a  particular  attention  to  it,  studied  its  improvement,  and  were  very  careAil  and  exact 
in  the  management  of  all  their  country  afikirs.    This  ai^ars  ttom  the  directions  given  them  by  thb 
most  attentive  fanner.    Those  great  men  had  IxHh  houses  in  town,  and  vUIas  in  the  country ;  and  aa  they 
resided  frequently  in  town,  the  management  of  their  country  allkirs  was  committed  to  a  bailiff  or  over- 
seer.   Now  their  attention  to  the  culture  of  their  lands  and  to  every  other  branch  of  husbandry,  appear 
from  the  directions  given  them  how  to  behave  upon  their  arrival  flrom  the  city  at  their  vlUas.    '*  After  the 
landlord,**  savs  Cato,  *'  has  come  to  the  villa,  and  performed  his  devotions,  he  ought  that  very  day,  if  poa. 
sible,  togo  through  his  farm:  if  not  that  day,  at  least  the  next    When  he  has  considered  in  .what 
manner  his  fields  should  be  cultivated,  what  work  should  be  done,  and  what  not ;  next  day  he  ought  to 
call  the  bailiiT,  and  enquire  what  of  the  work  is  done,  and  what  remains  :  whether  the  laboring  is  &r 
enough  advanced  for  the  season,  and  whether  the  things  that  remain  might  have  been  finished :  and 
what  is  done  alwut  the  wine,  com,  and  all  other  things.    When  he  has  made  himself  acquainted  with  all 
these,  he  ought  to  take  an  account  of  the  workmen  and  working  days.    If  a  sufficiency  of  work  does  not 
appear,  the  bailifTwill  say  that  he  was  very  diligent,  but  that  the  servants  were  not  well;  that  there 
were  violent  storms ;  that  the  slaves  had  run  away ;  and  that  they  were  employed  in  some  public  work. 
When  he  has  given  these  and  many  other  excuses,  call  him  again  to  the  account  of  the  work  and  the 
workmen.    W^en  there  have  been  storms,  enquire  for  how  many  days,  and  consider  what  work  might  be 
done  in  raiin ;  casks  ought  to  have  been  washcKl  and  mended,  the  villa  cleaned,  com  carried  away,  dung 
carried  out.  a  dunghill  made,  seed  cleaned,  old  ropes  mended,  new  ones  made,  and  the  servants' clothes 
mended.    On  holidays,  old  ditches  may  have  been  scoured,  a  highway  repaired,  briers  cut,  the  garden 
digged,  meadows  cleared  from  weeds,  twigs  bound  up,  thorns  pulled,  far  (bread^ora,  maise)  pounded,  all 
things  made  clean.     When  the  servants  have  been  sick,  the  ordinanr  quantity  of  meat  ought  not  to  have 
been  given  them.    When  he  is  fully  satisfied  in  all  these  things,  and  has  given  orders  that  the  work  that 
remains  lie  finished,  he  should  inspect  the  baililT's  accounts,  his  account  of  money,  of  corn,  fodder,  wine» 
oil,  what  has  been  sold,  what  exacted,  what  remains,  what  of  this  may  be  sold,  whether  there  U  good 
security  for  what  is  owing.    He  should  inspect  the  things  that  remain,  Iniy  what  is  wanting  for  the  year, 
and  let  out  what  is  necessary  to  be  employed  in  this  manner.    He  should  give  orders  concerning  the 
works  he  would  have  executed,  and  the  things  he  is  inclined  to  let,  and  leave  his  orders  in  writing. 
He  should  inspect  his  flocks,  make  a  sale,  sell  the  superfluous  oil,  wine,  and  com ;  if  they  are  giving  a 
proper  price,  -sell  the  old  oxen,  the  refUse  of  the  cattle  and  sheep,  wool,  hides,  the  oM  carts,  old  iron  tools, 
and  old  and  diseased  slaves,    whatever  is  sui)erfluous  he  ought  to  sell ;  a  former  should  be  a  seller, 
not  a  buyer.**    i^CoL  cap.  ii.) 

57.  The  landlord  is  thus  suj^msed  by  Cato  to  be  perfectly  acquainted  with  every  kind  of 
work  pro})er  on  his  farm,  and  the  seasons  of  performing  it,  and  also  a  perfect  judge  how 
much  work  both  without  and  within  doors  ought  to  be  performed  by  any  number  of 
servants  and  cattle,  in  a  given  time ;  the  knowledge  of  which  is  highly  useful  to  a  farmer 
and  what  very  few  perfectly  acquire.  It  may  be  observed  likewise,  that  the  landlord 
is  here  supposed  to  enquire  into  all  circumstances,  with  a  minuteness  of  which  there  is 
scarcely  even  an  actual  farmer  in  this  age  that  has  any  conception. 

58.  Varro  complains  that,  in  his  time,  the  same  attention  tp  agriculture  was  not  given 
as  in  former  times ;  that  the  great  men  resided  too  much  within  the  walls  of  the  city, 
and  employed  themselves  more  in  the  theatre  and  circus,  than  in  the  corn-fields  and 
vineyards.     (  Var,  de  R.  R.  lib.  i.    Prof.) 

59.  Columella  complains  that,  in  his  time,  agriculture  was  almost  entirely  neglected. 
However,  from  the  directions  which  he  gives  to  the  proprietors  of  land,  it  appears  that 
there  were  still  a  few  that  continued  to  pay  a  regard  to  it ;  for,  after  mentioning  some 
things,  which  he  says,  by  tlie  justice  and  care  of  tlie  landlord,  contribute  much  to  im- 
prove his  estate,  he  adds,  '*  But  he  should  likewise  remember,  when  he  returns  from  the 
dty,  immediately  after  paying  his  devotions,  if  he  has  time,  if  not,  next  day,  to  view  his 
marches,  inspect  every  part  of  his  farm,  and  observe  whether  in  his  absence  any  part 
of  discipline  or  watchfulness  has  been  dispensed  with ;  and  whether  any  vine,  any  other 
tree,  or  any  fruits  are  missing.  Then  likewise  he  ought  to  review  the  cattle  and  servants, 
all  the  instruments  of  husbandry,  and  household  furniture.  If  he  continues  to  do  all  these 
things  for  some  years,  he  will  find  a  habit  of  discipline  established  when  he  is  old ;  and 
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It  DO  age  will  he  be  so  much  unpaired  with  years  as  to  be  despised  by  his  servants.'* 
(CULlih.!.  cap.  9.) 

60.  Tke  earUtat  firnun  among  the  Romans  seem  not  to  have  been  upon  the '  same 
iboCbig  as  in  Britain.  The  stock  on  the  farm  belonged  to  the  landlord,  and  the  farmer 
lecetTed  a  certain  proportion  of  the  produce  for  his  labor.  Hie  farmer,  who  possessed 
t  hrm  upon  these  terms,  was  called  poUtor  or  polintor,  from  his  business,  being  the 
dresser  of  the  land;  and  partuaritis,  from  his  being  in  a  kind  of  co-partnership  with  bis 
landlord,  and  his  receiving  a  part  of  the  produce  of  the  farm  for  his  labor.  Cato  takes 
notice  of  this  kind  of  farmers  only,  and  it  is  probable  that  there  were  no  others  in  his  time. 
"  The  terms,*'  says  he,  **  upon  which  land  ought  to  be  let  to  a  politor;  in  the  good  land 
of  Castnum  and  Venafrum,  he  receives  the  eighth  basket ;  in  the  second  kind  of  land  he 
receives  the  seventh ;  in  the  third  kind  he  receives  the  sixth.  In  this  last  kind,  when  the 
grain  is  divided  by  the  modiuSf  he  receives  the  fifth  part ;  in  the  very  best  kind  of  land 
aboot  Venafirum,  when  divided  by  the  basket,  he  receives  osly  the  ninth.  If  the  land- 
lord and  jtolUar  husk  the  far  in  common,  the  jmlUor  receives  the  same  proportion  after 
as  before;  of  barley  and  beans  divided  by  the  modiuSf  he  receives  a  fifth."  (Ch.  zl. 
xli.  I  The  amall  proportion  of  the  produce  that  the  jtoHtor  received,  makes  it  evident 
that  be  was  at  no  ezpence  in  cultivating  the  land,  and  that  he  received  his  proportion 
dear  of  all  deductions. 

61.  T%e  cotoniy  or  Jarmert  mentioned  by  Columella,  seem  to  have  paid  rent  for  their 
&nns  in  the  same  manner  as  is  done  by  the  fiirmers  in  Britain.     The  directions  given  by 
this  author  to  landlords  concerning  the  mode  of  treating  them,  are  curious  as  well  as  im- 
portant.    A  landlord,  he  says,  ought  to  treat  his  tenants  with  gentleness,  should  show 
biimelf  not  difficult  to  please,  and  be  more  vigorous  in  exacting  culture  than  rent,  because 
this  is  less  severe,  and  upon  the  whole  more  advantageous.     For,  where  a  field  is  care- 
fully cultivated,  it  for  the  most  part  brings  profit,  never  loss,  except  when  assaulted  by  a 
storm  or  pillagers ;  and  therefore  the  farmer  cannot  have  the  assurance  to  ask  any  ease  of 
fatt  rent.     Neither  should  the  landlord  be  very  tenacious  of  his  right  in  every  thing  to 
wbich  the  ftrnier  is  bound,  particularly  as  to  days  of  payment,  and  demanding  the  wood 
and  other  small  things  which  he  is  obliged  to,  besides  paying  his  rent,  the  care  of  which 
is  a  greater  trouble  than  expense  to  the  rustics.     Nor  is  every  penalty  in  our  power  to 
be  exacted,  for  our  ancestors  were  of  opinion,  that  the  rigor  of  the  law  is  the  greatest  op- 
pression.    On  the  other,  the  landlord  ought  not  to  be  entirely  negligent  in  this  matter; 
because  it  is  certainly  true,  what  Alpbeus  the  usurer  used  to  say,  that  good  debts  become 
bad  ones,  by  being  not  called  for.     I  remember  to  have  heard  it  asserted  by  L.  Volusiu^ 
an  old  rich  man,  who  had  been  consul,  that  an  estate  was  most  advantageous  to  the  land- 
kwd,  which  was  cultivated  by  farmers,  natives  of  the  country,  and  born  upon  the  lands, 
for  diese  are  attached  to  it  by  a  strong  habit  from  their  cradles.      So,   indeed,  it  is  my 
opinion,  that  the  frequent  letting  of  a  farm  is  a  bad  thing ;  however,  it  is  still  worse  to 
let  one  to  a  farmer  who  lives  in  town,  and  chooses  rather  to  cultivate  it  by  servants 
than  by  himself.     Sasema  used  to  say,  that  from  such  a  farm  a  lawsuit  was  got  in  place 
of  rent     For  which  reason,  we  ought  to  be  careful  to  retain  in  our  farms  the  same  in- 
dustrious fanners  that  have  been  bred  in  the  country,  when  it  is  not  in  our  power  to 
cultivate  them  ourselves,  or  convenient  to  do  it  by  domestics ;  which,  however,  cannot 
happen  except  in  those  countries  that  are  laid  waste  by  the  severity  of  the  climate,  or 
barrenness  of  the  soil.     For  wherever  the  climate  is  moderately  healthful,  and  the  soil 
moderately  good,  lands  never  produce  so  much  under  the  care  of  a  farmer,  as  under  the 
care  of  a  landlord,  or  even  of  a  bailiff,  unless  his  very  great  negligence  or  rapaciousness 
prevent  it,  both  of  which  are,  for  the  most  part,  owing  to  the  fault  of  the  landlord ; 
for  it  is  in  his  power  to  prevent  such  a  person  from  having  the  management  of  his  affairs, 
or  to  remove  him  if  placed  in  that  ofiSce.     However,  in  farms  that  lie  at  a  distance,  to 
vlndi  the  landlord  has  not  easy  access,  as  all  kinds  of  tliem  are  better  under  the  manage- 
ment of  free  farmers  than  under  bailiffs,  so  particularly  com  farms,  which  a  farmer  cannot 
destroy,  as  he  can  a  vineyard  and  other  plantations ;  for  when  such  farms  are  cultivated 
by  distant  landlords,  the  oxen  are  greatly  harassed,  these  and  the  other  cattle  ill  fed,  the 
land  ill  ploughed,  and  much  more  seed  charged  than  sown.     Besides  these  things,  the 
produce  of  the  land  is  not  managed  in  such  a  manner  as  to  turn  out  to  any  account ; 
for,  when  the  corn  is  brought  to  the  threshing-floor,  during  the  threshing  it  is  daily 
lessened  by  fraud  or  negligence ;  the  servants  themselves  carry  it  off,  and  they  allow  it 
to  be  carried  off  by  thieves ;  nor  even  afVer  it  is  laid  up,  is  it  faithfully  accounted  for ; 
so  that,  when  the  manager  and  servants  are  in  the  fault,  the  land  is  rendered  infamous. 
Wherefore  a  farm  of  this  kind,  if ,  as  I  have  said,  the  landlord  cannot  be  on  the  spot,  in 
my  opbbn  ought  to  be  let.     {Cd.  lib.  i.cap.  7.) 

62.  7%^if  diredions  are  valuaUe  even  with  reference  to  the  present  times  i  and  they 

inttmct  us  respecting  the  general  management  of  landed  property  among  the  Romans. 

It  •ppears  that  the  landlord. was  considered  as  understanding  every  thing  respecting  the 

n^Nuidiy  of  his  estate  himself;  and  that  there  was  no  agent,  or  intermediate  person, 
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between  him  and  the  fanner.  Hie  fanners  paid  rent  for  the  use  of  their  farms,  and.were 
bound  to  a  particular  kind  of  culture,  according  to  the  conditions  of  their  lease ;  but 
they  were  perfectly  free  and  independent  of  theur  landlords ;  so  much  so,  as  sometimes  to 
enter  into  lawsuits  with  them*  On  the  whole  they  seem  to  have  been  upon  the  same 
footing  as  the  farmers  of  Britain  in  modem  times. 

Sect.  III.     Of  the  Surface,  SoU,  Climate,  and  oiher  Agricultural  Circufiutanees  «f  Italy, 

during  the  time  of  the  Romans. 

63.  The  agricuUvre  of  anxf  country  mutt  neceuarify  take  its  character  from  the  nature 
of  that  country.  The  extent  and  manner  of  cultivating  the  soil,  and  the  kind  of  plants 
cultivated,  or  animals  reared,  must  necessarily  be  regulated  by  the  surfiu^e  of  the  soil,  the 
natural  productions,  the  clixnate,  the  artificial  state,  and  the  habits  of  the  people. 

64.  The  climate  of  Italy  is  regular,  dry,  clear,  and,  as  every  body  knows,  considerably 
warmer  than  that  of  Britain,  At  the  bottoms  of  the  mountains,  it  is  subject  to  severe 
storms  of  hail  in  summer,  and  snow  in  winter,  which  often  do  considerable  damage; 
but  these  are  but  accidental  disadvantages ;  and  in  the  champaign  lands  and  gentle 
declivities,  the  vine,  the  fig,  and  the  olive,  ripened  anciently,  as  now,  in  open  plantations 
from  one  extremity  of  Itidy  to  the  other. 

65.  The  surface  of  Italy,  as  every  reader  knows,  is  very  irregular.  A  lidge  of  hills 
and  mountains  passes  through  its  whole  length,  forming  numerous  valleys  of  different 
degrees  of  extent ;  some  elevated  and  narrow,  others  low  and  watered  by  a  river,  a  stream, 
or  by  lakes.  The  immense  plain  of  the  Po  constitutes  a  capital  feature  towards  the  north- 
east ;  the  sandy  plain  of  Calabria  towards  the  south ;  the  marshy  plain  of  Verracino,  and 
therocky  coast  of  Genoa,  towards  the  western  shore.  Columella  and  Palladius  agree  in 
stating,  that  the  best  situation  of  lands,  is  not  so  much  on  a  level  as  to  make  the  vrater 
stagnate,  nor  so  steep  as  to  make  it  run  off  with  violence;  nor  so  low  as  to  be  buried  in 
the  bottom  of  a  valley ;  nor  so  exposed  as  to  feel  the  violence  of  storms  and  heats ;  but 
that  in  all  these  a  mediocrity  is  always  best ;  champaign  lands  exposed,  and  whose  declivity 
affords  the  rain  a  free  passage,  or  a  hill  whose  sides  gently  decline,  or  a  valley  not  too 
much  confined,  and  into  which  the  air  has  easy  access,  or  a  mountain  defended  by  a 
higher  top,  and  thereby  secured  from  the  winds  that  are  most  pernicious,  or  if  high  and 
rugged,  at  the  same  time  covered  with  trees  and  grass.  {CoL  lib.  ii.  cap.  2. ;  PaL 
lib.  1.  cap.  5.)  The  situation  of  lands  which  Cato  reckons  the  best,  is  at  the  foot  of  a 
mountain  with  a  south  exposure.  Varro  and  Pliny  concur  in  this  opinion,  and  the  latter 
states  that  the  best  lands  in  Italy  are  so  situated. 

B6,  The  soU  of  Italy  is  as  varied  as  the  surface*  About  Genoa,  a  yellow  marly  clay 
forms  a  base  to  schistous  cliffs  and  hilly  slopes;  a  blue  clay  containing  sulphur  and 
alum  on  the  west  coast,  between  Florence  and  Venice ;  volcanic  earth  about  Rome  and 
Naples;  sand  about  Florence,  and  at  the  estuaries  of  roost  of  the  rivers;  rich  black 
loam  in  the  central  parts  of  Tuscany ;  rich,  deep,  soft,  moist  earth,  and  mild  marly  clay, 
in  Lombaidy.  Columella  divides  the  soils  of  Italy  into  six  kinds ;  fat  and  lean,  free 
and  stiff,  wet  and  dry :  these  mixed  with  one  another,  he  says,  make  great  varieties.  In 
common  with  all  the  other  writers,  he  prefers  a  free  soil. 

67.  7%tf  native  productions  tf  Italy,  in  an  agricultural  point  of  view,  are,  timber  on  the 
mountains,  pastures  on  the  lull  sides,  and  meadow  or  very  luxuriant  grass-lands  in  the 
allurial  plidns.  The  rich,  low,  and  yet  dry  lands  do  not  produce  a  close  pasture,  but 
a  rough  heibage,  unless  they  are  covered  with  trees ;  the  sandy  soUs  produce  little  of 
any  thitag ;  and  the  fens  and  marshes  reeds  and  other  coarse  aquatics.  Such  were  the 
productions  of  Italy  antecedent  to  culture. 

68.  The  artificial  state  of  the  coufUry,  in  respect  to  agriculture,  during  the  time  of  the 
Romans,  seems  to  liave  dLSered  less  hom  its  present  state  than  will  be  imagined.  Hie 
cultivated  lands  were  open,  and  enclosurvs  only  to  be  seen  near  the  villas.  These  were 
of  small  site,  and  chiefly  gardens  and  orchards,  excepting  in  the  case  of  parks  for  game^ 
formed  by  the  wealdiy,  which  never  were  very  numerous.  With  the  exception  of  part 
of  Tuscany  and  Lombcurdy,  this  is  still  the  case ;  and  the  landscape,  as  Daniel  Mslthus 
has  observed  {Introd.  to  Girttrdin*s  Essay),  which  Pliny  observes  as  seen  from  his  villas, 
does  not  appear  to  have  been  difierent  two  thousand  years  ago,  from  what  it  is  at  this 
day.  But  the  roads,  canals^  markets,  and  artificial  water-courses  for  the  irrigation  both 
of  arsble  and  grass  lands,  are  undoubtedly  greatly  increased  since  the  time  of  the 
Romans :  thou^  they  also  practised  irrigation. 

69.  The  haiits  of  a  people  take  their  rise,  in  a  greatdegree,  from  the  cUmate  in  which 
they  live,  and  the  native  or  cultivated  productions  with  which  the  country  abounds.  As 
respects  agriculture,  it  may  be  suflident  to  mention,  that  the  great  heat  of  the  climate,  by 
rdaxing  the  frame,  naturally  produces  indolence  in  many,  and  leads  to  a  life  of  plunder 
in  some.  Heoce  then,  as  now,  the  danger  fixmi  thieves  and  robbers  in  that  country; 
and  hence,  alio,  the  custom  of  peifonning  field  labors  early  in  the  morning,  and  in  the 
evening,  and  resting  during  the  mid-day  heat.    The  general  use  of  oil  and  wine  as 
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§ood  and  driiik«  and  abo  of  the  fig  as  an  article  of  nourishment,  are  habits  which  arise 
Bwdiately  from  the  ctrcurastance  of  these  articles  being  the  artificial  produce  of  the 
country ;  but  are  ultimately,  like  most  other  habits,  to  be  referred  to  the  climate. 

7Ql  Tlkeae  Minis  respecting  the  natural  and  agrictUtural  geography  of  Italy ,  during  the  time 
of  the  Romans,  are  confoKedly  too  scanty  to  be  of  more  use  than  to  recal  to  the  reader's 
noollcctioa  the  information  on  the  same  subject  with  which  his  mind  is  already  stored ; 
and  by  this  means  to  enable  him  to  form  a  due  estimate  of  the  nature  and  merits  of  the 
agriculture  which  we  are  about  to  describe. 

Skct.  IV.  Of  the  Culture  and  Farm  Management  of  the  Romans, 

71.  The  Roman  authors  are  much  more  copious  in  describing/arm  culture  and  economy 9 
dan  in  relating  the  state  of  landed  property  as  to  extent  and  proprietorship.  Their 
directions,  being  founded  on  experience,  are  in  great  part  applicable  at  the  present  day : 
they  are  renoarkable  for  their  minuteness ;  but  we  can  only  give  a  very  brief  compen. 
daam,  beginning  with  some  account  of  the  farm  and  the  villa,  or  farmery,  and  taking  in 
sttceesaion  the  servants,  beasts  of  labor,  implements,  operadons,  crops  cultivated,  animals 
rasitd,  and  profit  produced. 

SuasECT.  1.    Of  the  Choice  ff  a  Farm^  and  of  the  Villa  or  Farmery. 

72.  In  the  choice  of  a  farm,  Cato  recommends  a  situation  where  there  are  plenty  of 
srtificers  and  good  water ;  which  has  a  fortified  town  in  its  neighbourhood  ;  is  near  the 
sea,  or  a  navigable  river,  or  where  the  roads  are  easy  and  good.  (Cat.  cap. I.)  .To  these 
requisiies  Varro  adds,  a  proper  market  for  buying  and  selling,  security  from  thieves  and 
robbers,  and  the  boundaries  planted  with  useful  trees.  The  interior  of  the  farm  was 
nocsubdirided  by  inclosures,  which  were  seldom  used  but  for  their  gardens,  and  in  the 
rillss  of  the  wealthy,  to  form  a  park. 

73.  The  soil  preferred  by  Columella  and  all  the  Roman  authors,  is  the  fat  and  free,  as 
producing  the  greatest  crops,  and  requiring  the  least  culture :  next,  fat,  stiff  soil ;  then, 
tfiff  and  lean  soil,  that  can  be  watered ;  and,  last  of  all,  lean,  dry  soil. 

74.  I%e  state  tf  a  farm  preferred  by  Cato  and  some  other  writers  is  that  of  pasture, 
oieadow,  and  watered  grass-lands,  as  yieldiDg  produce  at  least  expence;  and  lands 
under  vines  and  olives,  as  producing  the  greakest  profit  according  to  the  expence. 
The  opinions  of  the  Roman  agriculturists,  however,  seem  to  disagree  on  the  subject  of 
owhIows,  apparently  from  confounding  a  profitable  way  of  management,  with  a  capacity 
of  yielding  great  profit  with  superior  management,  and  none  without. 

75.  The  word  Villa  onginally  denoted  a  farm-house  and  its  appurtenances.  In  the 
int  age  of  the  commonwealth,  these  were  very  plain  and  small,  suitable  to  the  plain 
manners  of  the  people,  and  adapted  to  the  small  sixe  of  their  farms :  but,  when  the 
Romans  had  extended  their  empire,  when  tliey  had  become  rich  and  luxurious,  and 
paiticttlar  persons  were  possessed  of  large  landed  estates,  then  the  villas  became  large 
sod  magnificent.  In  the  time  of  Valerius  Maximus,  there  were  villas  that  covered  more 
ground  than  was  in  the  estates  of  some  of  the  ancient  nobles.  *<  Now,'*  says  he,  "  tlwse 
tbink  themselves  very  much  confined  whose  houses  are  not  more  extensive  than  the 
fields  of  Cindnnatus.**  (  VaL  Max.  lib.  iv.  cap.  4.  sect.  7.)  In  the  days  of  Cato,  it  is  probable 
tfatt  diey  had  begun  to  extend  their  viUas  considerably,  which  makes  him  give  a  caution 
to  the  proprietors  of  land  not  to  be  rash  in  building.  He  recommends  to  them  to  sow 
sad  pfaat  in  their  youth,  but  not  to  build  till  somewhat  advanced  in  years.  His  words 
ire  remarkable  :  '<  A  landholder,*'  says  he,  "  should  apply  himself  to  the  planting  of 

'  bis  fields  early  in  hu  youth ;  but  he  ought  to  think  long  before  he  builds.  He  ought 
not  to  think  about  planting ;  but  he  ought  to  do  it.  When  he  is  about  thirty-six  years 
of  age,  he  may  build,  provided  his  fields  are  planted.*'  (Cat,  cap.  3.) 

76.  Men  should  phmt  in  their  youth,  and  not  build  till  their  fields  are  jilanted;  and 
eren  then  ought  **  not  to  be  in  a  hurry,  but  take  time  to  consider.  It  is  b^t,  according 
to  the  proved  to  profit  by  the  folly  of  others."  (Plin,  Nat.  Hist,  lib.'xviii.  cap.  5.) 
The  reason  wt^  these  authors  recommend  greater  attention  to  planting  than  building 
is,  that  the  labouring  oxen  in  Italy,  in  the  time  of  the  Romans,  were  fed,  for  several 
noDths  in  the  year,  with  leaves  and  mast ;  and  the  rine,  the  fig,  the  olive,  and  other 
trees,  were  cultivated  for  thev  fhiit. 

77.  Build  in  such  a  manner  that  your  mlla  may  aol  need  a  farm,  nor  your  farm 
"ttd  a  villa.  (Cat.  cap.  3. )  Varro  assigns  proper  reasons  for  this.  **  In  not  attending,*' 
■sys  be,  *<  to  the  measure  of  the  fimn,  many  have  gone  wrong.  Some  have  made 
tbe  nlla  much  smaller,  and  others  much  larger  than  the  farm  required.  One 
of  tbcw  is  contrary  to  a  man's  interest,  and  the  other  burtful  to  the  produce  of  his 
l^nds.  For  we  b^  build  and  repair  the  larger  buildings  at  a  greater  expense  than  is 
pccevary ;  and,  when  the  buildings  are  less  than  what  the  farm  requires,  the  fruits  are 
in  danj^  of  being  destroyed.*'  (Var.  de  R.R.  lib.  i.  cap.  11.)  Columella  expresses 
"B^ito d«  same  purpose,  and  mentions  two  persons  in  particular  who  had  fallen  into 
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84.  It  18  remarkable  that  no  directions  are  gjuen  of  to  the  nuUerials  of  which  the  lilla 
should  be  built.  '^These  would,  io  all  probability,  depend  on  local  drcumstances;  rammed 
earth,  timber,  brick  burned,  or  only  dried  in  tlie  sun,  or  stone,  would  be  taken  accordiDg 
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each  of  the  extremes.  **  I  remember,'*  says  he^  **  that  many  haTe  erred  hi  this  pointy 
as  these  moat  excellent  men  did,  L.  LucuUus  and  Q.  Scaevola,  one  of  whom  built  a 
vUla  much  larger,  and  the  other  much  less  than  the  farm  required."  (CoL  lib.  L 
cap.  4.) 

7S.  PMii^,iiotieiiigtUs  remark  <if  Cato%  dbwrret  that  LucttUm  bad  thereby  rendend  himaelf  liable 
to  thecbafltbemeDt  of  the  cenaon,  baring  leu  oocasion  to  i^ou^  his  laods  than  to  clean  his  houfe. 
*'  In  thif  case/*  layt  he,  **  to  plough  leti  than  to  iweep,  was  a  foundation  for  Uie  chastisement  of  the 
censor^*'  {PHm,  Nai.  SOtLViii.  xrilL  capi  6L) 

79.  Proportion  the  expence  of  the  building  to  the  rent,  or  the  profits  arising  from 
thefrarm-  "  An  edifice  should  be  built  according  to  the  value  of  the  farm  and  fortune 
of  the  master,  which,  immoderately  undertaken,  it  is  commonly  more  difficult  to  sup- 
port than  to  build.  The  largeness  of  it  should  be  so  estimated,  that,  if  any  thing  shall 
happen  to  destroy  it,  it  may  be  rebuilt  by  one,  or  at  most  by  two  years*  rent  or  profits 
of  the  farm  in  which  it  is  placed."  {Pal.  lib.  i.  tit.  8.) 

80.  7%e  jjosition  of  the  villa,  and  the  situation  (f  its  djfhvnt  parts^  are  also  noticed  by 
some  of  these  authors.  **  Some  art,**  says  Pliny,  *<  is  required  in  this.  C.  Marius,  of  a 
Tery  mean  family,  seven  times  consul,  placed  a  vitla  in  the  lands  of  Misenum,  with  such 
skill  in  the  contrivance,  that  Sylla  Felix  said,  that  all  others  in  this  respect  were  blind,  when 
compared  to  him.*'  {PHn.  Nat.  Hist*  lib.  xviii.  cap.  7.)  All  of  them  advise  that  it  shall  . 
not  be  placed  near  a  marsh,  nor  fronting  a  river.  Pliny  cites  the  authority  of  Homer 
for  this.  Varro  says,  that  such  a  situation  is  cold  in  winter  and  unhealthful  in  summer ; 
that,  in  such  a  place,  there  are  many  small  insects  that,  though  invisible,  enter  the  body 

at  the  mouth  and  nostrils,  and  occasion  diseases.  {  Var,  de  R.  S,  lib.  i.  tit.  12. )   Pklladius  '| 

gives  reasons  of  the  same  kind.  (PaL  lib.  i.  tit.  7.)  Besides  this^  Vano  directs,  that,  if 
possible,  it  shall  be  placed  at  the  foot  of  a  mountain  covered  with  woods,  in  such  a  [ 

manner  as  to  be  exposed  to  the  most  healthful  winds,  and  to  enjoy  the  sun  in  winter  and 
the  shade  in  summer.     An  east  exposure,  he  thinks,  is  the  best  for  this  purpose.  ( Var. 
de  R.R.  lib.  i.  cap.  12.)     Palladius  proposes,  that  for  the  same  purpose,  the  villa  shall 
front  the  south-east ;  that  the  pnetoriuntj  or  master's  house,  shall  be  a  little  higher  than 
the  rest  of  the  viUa,  both  to  secure  the  foundations,  and  to  have  a  more  agreeable  pros- 
pect. (Pal.  lib.  i.  tit.  8.)     It  is  probable  that  both  these  autbora  have  Italy  particularly  i 
in  view.    But  Pliny  extends  his  views  further ;  for  he  says,  that  the  villa  in  warm 
climates  ought  to  front  the  north,  in  cold  climates  the  south,  and  in  temperate  climates  ] 
the  east  (PKn.  Nat.  Hist.  lib.  xviiL  cap.  7.)     Columella  is  more  particular  than  any  of 
the  other  authors,  both  in  giving  directions  as  to  the  situation  of  the  vilUiy  and  giving 
reasons  for  the  situation  he  recommends.  {Col,  lib.  i.  cap.  5.) 

81.  7%e  villa  is  divided  into  three  parts,  the  urbana,  the  rustica,  andthefiuctuaria; 
all  the  particulars  of  these,  Columella  says,  ought  to  be  properly  placed  with  respect 

to  each  other.     The  urbana  contained  the  apartments  of  the  landlord ;  the  rustica  con-  \ 

tained  the  kitchen,  the  houses  of  the  labouring  servants,  tlie  stables,  piggeries,  and  poultry 
houses,  ponds  for  water,  dunghills,  on  which,  says  Varro,  somlie  persons  place  necessary 
con veniendes  for  the  family.  (§  xiL)  Adjoining  the  villa  rustica,  in  the  residence  of 
opulent  Romans,  was  placed  the  aviary,  apiary,  a  place  for  dormice,  a  warren  for 
hares  and  rabbits,  a  place  for  snails,  and  a  large  enclosure  or  park  of  fifty  acres  or  more 
for  retaining  live  deer  and  wild  beasts  taken  in  the  chace.  Thsfi-uciuaria  contained 
the  oil  and  wine  cellars,  the  places  for  the  dil  and  wine  presses,  the  corn-yards,  barns, 
granaries,  store-houses,  repositories  for  roots  and  fruits,  &c. 

82.  Both  Columella  and  Palladius  give  directions  how  all  these  parts  should  be  situated 
and  constructed ;  but  though  minute,  they  are  not  so  explicit  as  to  enable  any  one  to 
delineate  their  ground  plan.  The  same  may  be  said  as  to  the  directions  given  by  these 
authors,  and  by  Ph'ny  {Nat.  Hist.  h*b.  xviii. ),  respecting  the  laying  out  of  the  villa  urbana ; 
and  the  apartments  for  summer  and  winter.  The  subject  of  designing  villas  for  the 
opulent  bdongs  no  doubt  more  to  architecture  than  to  agriculture ;  and  therefore  wc 
shall  refer  for  details  to  the  plans  given  by  Castel  {Jig.  10.),  and  other  modem  authors, 
who  have  attempted  to  embody  the  descriptions  of  the  ancient  writers. 

83.  CasteCs  general  Arrangement  of  a  Grand  Roman  Villa  and  its  Environs,  is  as  follows  : 
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which,  bjr  enminiDg  the  eirth  between  two  bnanli,  eiKlly  igreea  with  the 
Fimch  mode  of  building  mud  walli,  calkd  «  piie.  He  «]>o  ntention*  walli  of  uobuml 
Mck,  of  mud,  of  tuif,  and  fnmet  Glltdup  wilhbncki  and  mud.  (JVol.  Hilt,  lib.  iiii. 
op.  14.) 

Sdioct.  S.  Ofllie  StrvartU  at^iioyat  m  Ramm  AgnaiUare, 
lU.  TV  wreonM  cinpbyeJ  m  A»M<m  ajrimfturc  were  of  two  sorts,  freemen  and  ilaTe*. 
When  the  proprietor  or  ftarott  lind  on  the  farm  and  directed  ita  culture,  tbeie  were 
diracdj  uBder  hii  tnan^emenl ;  in  other  caiei  there  waa  a  baOifl'  or  oreneer,  to  whom 
all  the  other  aemnta  were  subordinate.  This  wa*  the  case  ao  early  aa  Cato'a  time,  wbo 
B  very  pvticalar  in  hi*  direction*  respecting  the  care  a  bailiff  ought  to  take  of  the 
MnaoH,  the  cattle,  tlK  lahoring  utennli,  aiul  in  enictiiig  hi)  oiasler')  orden. 
M.  TV  iaiK|f  wu  getitraUy  a  perten  icio  Sad  rttdtud  tome  fdturUian,  and  could 
''       "  ' ''      i»  expected  that  he  should  be  careful,  apt  to  lam, 

r*s  orders  with  a  proper  attention  to  situations  and 
-.-J    Cdmnella, bowerer, laji,  that  "tbebDJliffmaydohtsbuiineiH  Ter;  wdl, 
'■Mgbhe  ia  nUleraU."     Cornelius  Cetsus  taji,  that  "  such  a  bailiff  will  bring  money  to 
^niMvoftaNriiMailrilbMk;  bMBuit,beingignofBatafletten,heisthel«sacapablcto 
C  3 
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contrive  aocoanti,  and  is  afnid  to  trust  another,  being  conscious  of  Ihuid.*'  (Cbl.  lib.  i. 
cap.  8.)  Tliere  are  some  other  things  mentioned  by  this  author,  with  respect  to  the 
bailiff,  that  are  very  proper,  and  shew  particularly  the  attention  of  the  Romans.  **  He 
ought  not,*'  says  he,  <'  to  trade  upon  his  own  account,  nor  employ  his  master's  money  in 
purchasing  cattle  or  any  other  goods ;  for  this  trading  takes  off  his  attention,  and  prerents 
him  from  keeping  square  accounts  with  his  master.  But  when  he  is  required  to  settle 
them,  he  shows  his  goods  in  the  place  of  money.  This,  abore  all,  he  should  be  careful 
of,  not  to  think  he  knows  any  thing  he  does  not  know ;  and  always  be  ready  to  learn 
what  he  is  ignorant  of.  For  as  it  is  of  great  advantage  to  do  a  thing  well,  so  it  is  most 
hurtful  to  have  it  ill  done.  This  one  thing  holds  true  in  all  rustic  work,  to  do  but  once 
what  the  manner  of  culture  requires ;  because,  when  imprudence  or  negligence  in  work- 
ing is  to  be  set  to  rights,  the  time  for  the  work  is  already  wasted ;  nor  are  the  effects  of 
the  amendment  such  as  to  make  up  the  lost  labour,  and  balance  the  advantages  that 
might  have  been  gained  by  improving  the  season  that  is  past.'*  {JCal.  lib.  i.  cap.  8.) 

87.  The  qtuditiet  of  the  other  villa  tervants  are  represented  by  the  same  author  in  this 
manner:  **  Hie  careful  and  industrious,"  says  he,  «  should  be  appointed  roasters  of 
the  works ;  these  qualities  are  more  necessary  for  this  business  than  stature,  or  strength 
of  body;  for  this  service  requires  diligent  care  and  art"     Of  the  ploughman  he  says, 

88.  In  the  pUm^fium,  thou^  a  degree  of  genitu  ia  neoemry,  yet  it  it  not  enough.  *'  TTiere  abould  be 
Joined  to  it  a  hanhnets  of  voice  and  muiner.  to  tenrify  the  catue :  taut  be  should  temper  itrength  witb 
clemency ;  became  he  ought  to  be  more  terrible  than  cruel,  that  ao  the  oxen  may  obey  hia  oominandiy 
and  continue  the  longer  at  their  work,  not  being  spent,  at  the  same  time,  both  with  the  severity  of 
labour  and  stripes.  But  what  the  offices  of  masters  of  works  and  of  ploughmen  axe,  I  shall  mention  in 
thdr  proper  places.  It  is  sufficient  at  present  to  obserre,  that  tallness  and  strength  are  of  great  use  ia  the 
one,  and  of  very  little  in  the  other;  for  we  should  make,  as  I  have  said,  the  tallest  man  a  plooahnaan, 
both  (br  the  reason  I  have  already  mentioned^  and  because  there  is  no  rustic  work  by  which  a  tauman  is 


less  fktigued  than  bv  plougfalng ;  because,  when  employed  in  this,  walking  almost  vprigbt,  be  may  lean 
opon  the  handle  of  the  plough.**  Of  the  common  laborer  he  says,  "  The  common  laborer  may  be  of  any 
sise,  provided  he  is  able  to  endure  fiitigue.**  And  of  the  vfne-dresser,  *'  Vineyards  do  not  require  such 
tall  men,  provided  they  axe  thick  and  brawnv ;  Ibr  this  constitution  of  bodv  is  most  proper  mr  digging, 
pruning,  and  the  other  culture  necessary  fiir  them.  In  this  work  diligence  Is  less  necessary  than  IB  the 
other  wOTlu  of  husbandry ;  because  the  Tine<dresser  ought  to  peribnn  his  wOTk  in  company  and  under 
the  eye  of  a  director.  Conmumly  wicked  men  are  of  a  quicker  genius,  which  this  kind  ra  won  requires  ; 
and.  as  it  requires  not  only  a  stout  servant,  but  one  of  an  active  contxivance,  vineyards  are  commooly 
cultivated  by  slaves  in  chains.**  (OoL  lib.  L  cap.  9.)  Thus  we  see,  that,  among  the  Romans,  labosers  were 
~  appohited  to  the  dlfibrent  works  of  husbandry,  according  to  their  strength,  die,  and  genioa. 

89.  With  respect  to  the  wtget  qfagrictUltaral  labor  among  the  Mofnant,  very  little  benefit 
can  be  derived  from  knowing  the  absolute  sum  of  money  paid  for  any  article,  unless  it 
can  be  compared  with  the  price  of  other  commodities.     The  price  of  a  slave  in  Cato's 
time,  was  about  501. ;  in  the  time  of  Columella  it  had  risen  to  GOL  ;  or  to  the  price  of 
eight  acres  of  good  hmd.    A  good  vine-dresser  cost  66L  ISt.  4d,  and  a  good  ploughman 
or  laboier  not  less  than  60^     Hie  interest  of  money  at  this  time  was  6L  per  cent,  per 
annum ;  therefore,  in  stating  the  expence  of  farm  labor,  a  slave  must  be  rated  at  not  less 
than  12/.  per  cent,  as  being  a  perishable  commodity ;  so  that  one  who  cost  601,  would 
fidl  to  be  charged  at  the  rate  of  7L  4f .  per  annum,  beudes  his  maintenance  and  clothing. 
This  may  give  some  idea  of  the  wages  that  would  be  paid  to  a  free  servant  who  hired  him- 
self by  the  year;  of  which,  however,  there  appears  to  have  been  no  great  number,  their 
wages  not  being  stated.     Two  reflections  which  arise  from  these  statements  may  be  men- 
tioned incident^y :  the  first,  that  a  much  greater  proportion  of  o^iital  was  required  to 
carry  on  Roman  agriculture,  than  in  Britain  or  any  free  country  where  the  capital  of 
labor  was  not  purchased,  but  only  the  interest  paid  as  the  labor  is  performed ;   and, 
secondly,  that  our  farm  servants,  who  in  some  places  are  paid  from  15/.  to  20/.  per  an- 
num, biesides  food  and  lodging,  would,  if  they  were  to  be  purchased,  cost  the  farmer 
firom  150/.  to  200/.  each.     A  fkrmer,  therefore,  who  occupied  three  hundred  acres,  and 
employed  a  capital  of  SOOO/.  and  six  servants,  would  require  an  addition  to  his  capital  of 
at  least  one  third,  if  he  were  obliged  to  purchase  those  servants. 

90.  All  the  tervants  were  maintained  and  clothed  by  the/armer  or  propneUir;  and  as 
may  be  supposed,  it  was  the  interest  of  the  latter  that  this  should  be  done  in  a  good  and 
sufficient  manner.  Columella  mentions  What  he  calls  an  old  maxim,  concerning  the 
bailiff:  **  That  he  should  not  eat  but  in  the  sight  of  all  the  servants,  nor  of  any  other 
thing  but  what  was  given  for  the  rest"  He  mentions  the  reason  of  this :  "  For  thus," 
says  he,  ''  shall  he  teke  care  that  both  the  bread  be  well  baked,  and  the  other  things  pre- 
pued  in  a  wholesome  manner."  (Col»  lib.  i.  cap.  8.)  Hie  same  author  mentions  the 
treatment  that  masters  ought  to  give  their  slaves :  '■  So  much  the  more  attentive,"  says 
he,  <<  ought  the  master  to  be  in  his  inquiry  concerning  this  kind  of  servants,  that  they 
may  not  be  injured  in  their  clothes  and  other  things  afforded  them,  inasroudi  as  they 
are  sulject  to  many,  such  as  bailifib,  masters  of  works,  and  gaolers ;  and  the  more  they 
are  liable  to  receive  injuries,  and  the  more  they  are  hurt  through  cruelty  or  avarice,  the 
more  they  are  to  be  feared.  Therefore  a  diligent  master  ought  to  inquire,  both  at  them- 
selves, and  likewise  the  free  servants  in  whom  he  may  put  greater  confidence,  whether 
they  receive  the  full  of  what  is  allowed  them ;  he  himself  ought  likewise  to  tiy,  by  tasting 
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die  goodneai  of  the  bread  and  drink,  and  CTamining  their  dothet,  nnttena,  and  ihoee.*' 
(OL  lib.  i.  cap.  8.)  In  another  place,  he  sayv,  «  That  the  bailiflr  should  have  the 
nmily  dressed  and  clothed  ntber  usefully  than  nioely,  and  carefully  fortified  against  the 
wind,  cold,  and  rain  ;  all  which  they  will  be  secured  from,  by  sleeved  leathern  coats, 
old  eemiones  (thick  stuff  used  as  bed-quilts)  for  defending  their  heads ;  or  cloaks  with 
hoods.  If  the  laborers  are  clothed  with  these,  no  day  is  so  stormy  as  to  prerent  them  from 
woriung  without  doors."  [Col,  lib.  i.  cap.  8.)  Cato  likewise  makes  particular  mention 
of  the  clothes  of  the  slaves :  <<  The  vestments  of  the  family/*  says  he,  '*a  coat  and  a 
gown  three  and  a  half  feet  long  should  be  given  once  in  two  years;  whenever  you  ^ve  a 
ooat  or  a  gown,  first  receive  the  old  one ;  of  these  make  eerUones*  Good  shoes  should 
be  given  onoe  in  two  yeara.*'  {Cat,  cap.  59.) 

9L  Cato  iaibnni  us  wkat  qimOty  qf  bread  and  tsmr,  and  what  other  kkuts  Qf  meat  wer^g^KH 
t9  Mm  at.  or  bread,  he  uljm,  each  laborer  was  allowed  at  the  rate  of  three  pounds  avoirdupois, 
or  of  three  pounds  twelve  ounces  avoirdupoU  in  the  day»  according  to  the  aererity  of  their  labor.  **  During 
the  winter,'*  aays  he,  "  the  bailiff  ihould  have  four  modU  of  wheat  each  month,  and  during  the  nunmer 
tarawdi  and  a  half;  and  the  housekeeper,  or  the  bailiff**  wife,  and  the  thepherd,  should  have  three, 
lining  tbe  winter,  the  slaves  should  have  four  pounds  of  bread  each  in  the  day ;  tram  the  time  that  they 
bq^  to  dig  tbe  vuaeyard,  to  the  ripening  of  the  figs,  they  should  have  five  pounds  each ;  after  which 
thcf  should  letom  agmin  to  four/*  {Cat,  capi  56L}  To  this  bread,  there  was  a  daily  allowance  of  wine; 
dunag  the  three  mouths  that  iasmedlately  followed  the  vintage,  the  servants  drank  a  weak  kind  of  wine 
caBed  lonk  Tbe  manner  in  which  this  liquor  was  made,  is  described  both  liy  Pliny  and  Columella ;  and 
tnm  the  description  given  by  them,  it  may  well  be  supposed  to  be  as  good  as  the  small  beer  given  to 
«s  in  Britain.  (Plim.  Nat.  IBst  lib.  xiv.  cap.  10.)  It  does  not  appear  that  the  Roman  slaves  were 
restricted  in  the  Quantity  j  Cato  mentions  no  measure ;  be  only  says,  that  they  have  this  to  drink 


for  three  months  after  the  vinta^ :  he  proceeds  in  this  manner :  **  In  the  iburth  mciith,  each  should  get 
in  the  day,  which' 


a  kemiaa  of  wine  in  the  day,  which  is  at  the  rate  of  two  and  a  half  coHgU  in  the  month ;  in  the  fifth, 
soEth,  seventh,  smd  eighth  months,  each  a  uttary  in  the  day.  which  is  five  eoagfi  in  the  month ;  in  the 
BiMh,  tenth,  and  eleventh,  each  uiree  kemhue  in  the  day,  which  is  an  amphora  in  the  month.  More 
than  this,  at  the  tatumatia  and  eompitaUa,  to  each  man  was  given  a  coHgku.  The  quantity  of  wine  for 
each  nan  in  the  year  is  eight  quadrantals;  however,  as  additimi  must  lie  made  acoonting  to  the  work  in 
which  the  slaves  are  employed,  itis  not  too  much  for  each  of  them  to  drink  ten  quadrantals  in  the  year.** 
Tbat  allowance  of  irine,  it  must  be  acknowledged,  was  not  inconsiderable,  being  at  least  seventy-four 
gsDsQs  in  the  year,  or  rt  an  average  L€S  parts  of  a  [rint  in  the  day. 

99.  Beadet  bread  and  vme,  the  davet  got  whtU  was  called  mdmentariumf  which 
answers  to  what  in  some  parts  of  the  country  is  called  kitchen  dripping  or  fat.  (Pitn. 
Nat.  But,  lib.  xviiL  cap.  8.)  For  this  purpose  Cato  recommends  the  laying  up  as 
many  fidlen  olives  as  can  be  gathered ;  afterwards  the  early  olives  from  which  the  snuUlest 
qoaatity  of  oil  is  expected ;  at  the  same  time  observing  that  these  must  be  given  sparingly, 
that  they  may  last  the  longer.  When  the  olives  are  finished,  he  desires  salt  fish  and 
vinegar  to  be  given,  and  besides,  to  each  man  a  dextarnu  of  oil  in  (be  month,  and  a 
9wSm$  of  salt  in  the  year.  (  Cat.  cap.  18.)  Columella,  for  this  purpose,  directs  apples, 
pesTi,  and  figs,  to  be  laid  up :  he  adds,  if  there  is  a  great  quantity  of  these,  the  rustics 
are  ncured  in  no  small  part  of  their  meat  during  the  winter,  for  Uiey  serve  for  dripping 
orfst  (Ctf.lib.  zii.  cap.  14.) 

SuBsiCT.  3.     Oftke  Beasts  of  Labor  used  by  the  Romans. 

9S.  Tke  laboring  cattle  used  by  tbe  Bomans,  as  well  as  all  the  ancient  nations,  were 
daefly  the  oz,  the  ass  sometimes,  the  mule  for  burdens,  and  but  very  rarely  the  horse. 
The  horse,  however,  vras  reared ;  but  almost  exclusively  for  the  saddle,  the  chaoe,  or 
&r  war.  Tlie  respect  for  the  ox  which  existed  among  the  Egyptians,  Jews,  and  Greeks, 
was  continued  among  the  JElomans,  so  much  so  that  Varro,  and  after  him  Columella  and 
Pliny,  adduces  an  instance  of  a  man  having  been  indicted  and  condemned  for  killing  one 
to  please  a  boy  who  longed  for  a  dish  of  tripe. 

94.  The  breeding,  breaking,  feeding,  and  working  of  tke  ox  is  very  particularly  treated 
of  by  the  ancient  authors. 

K.  JhdlM,  says  Mladhis,  **  should  be  tall,  with  huge  members,  of  a  middle  ase.  rather  young  as  old, 
«  •  Man  countenance,  small  boms,  a  brawny  aij^^vast  neck,  and  a  confinea  belly.'*  {Pat.  lib.  iv. 
••cLlLJ 

9&  Tie  eomSf  ColuraeDa  "most  approves  of,  are  of  a  tall  make,  long,  with  very  large  beUy,  very 
onad  forehead,  eyes  black  and  open,  boms  graceful,  smooth  and  black,  hairy  ears,  strait  jawiL  rerr 
kige  dewlap  and  teU,  and  moderate  booft  and  legs.**  (Col.  Ub.  vL  cap  SI.) 

97.  Breeders  both  ofkorses  and  cows,  Virgil  observes,  should  attend  principally  to  the 
make  of  the  female.  **  If  any  one,"  says  he,  ^  fond  of  the  prize  at  the  Olympic  games, 
breeds  horses;  or  if  any  one  breeds  stout  bullocks  for  the  plough,  he  chiefly  attends  to 
Ihe  make  of  the  molher,  who  ought  to  be  large  in  all  her  parts.^'  {Georg.  iii.  v.  49.)  The 
nme  maxim  is  attended  to  by  the  best  breeders  of  the  present  day;  and  the  reasons  have 
been  most  satisfiKStorily  and  scientifically  given  by  Ciine.  {Commun.  to  Board  of  Ag, 
&C.  voL  iv.) 

98.  For  brealdng  and  training  cattle  to  tke  yoke,  Varro  and  Columella  give  very  par- 
tiadar  directiona.  **  To  break  bullocks,**  say's  Varro,  **  put  then*  necks  between  forked 
Hakes;  aet  up  one  for  each  buDock,  and  give  them  meat  from  the  hand ;  they  will  be- 
come tcactaUe  in  a  few  days:  then  in  order  that  by  degrees  they  may  become  accustomed 
<<>  the  yoke,  let  an  unbroken  one  be  joined  with  a  veteran,  whom  he  will  imitate ;  then 
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let  than  go  upon  even  ground  tntfaout  a  plougli ;  then  yoked  to  a  ttgbt  plough  hi  a  andy 
aoiL  Hut  tfaiey  may  be  trained  for  carriages,  they  should  first  be  put  to  empty  carts,  and 
driven,  if  convenient,  through  a  village  or  town ;  the  habit  of  bearing  frequent  noise, 
and  seeing  a  variety  of  objects,  will  soon  make  them  fit  for  use.  *'  (  Var,  lib.  i.  cap.  SO.) 

99.  Trtxaoin^  commences  with  the  calve  state;  and  "calves,"  says  Virgil,  **  whi<:h 
you  intend  for  country  labor,  should  be  instructed  while  their  youthful  minds  are 
tractable,  and  their  age  manageable :  first  bind  round  their  necks  wide  wreaths  offender 
twigs ;  then,  when  their  free  nedu  have  been  accustomed  to  servitude,  put  real  ooilarB 
upon  them ;  join  bullocks  of  equal  strength,  and  make  them  step  together ;  at  first  let 
them  frequently  be  employed  in  drawing  along  the  ground  wheels  without  any  carriage 
upon  them,  so  that  they  may  print  their  steps  only  upon  the  top  of  the  dust;  afterwards 
let  the  beechen  asle  groan  under  the  heavy  load,  and  the  pole  drew  the  wheels  joined  to 
the  weighty  carriage.*'  i^Gwrg.  iiL  v.  163.) 

100.  liejwid  ^laboring  oxen  was  the  mast  or  nuts  of  the  beech  or  sweet  chestnut,  grape 
stones,  and  busks  after  being  pressed,  hay,  wheat  and  barley  straw,  bean,  vetch,  and  lupine 
chaff,  all  parts  of  corn  and  pulse,  grass,  green  forage,  and  leaves.  The  leaves  used 
were  those  of  the  holm  oak,  ivy,  elm  (considered  the  best),  the  vine,  the  poplar,  &c. 
The  poplar  leaves  were  mixed  with  the  elm  leaves  to  make  them  hold  out,  and  when  there 
was  no  elm  leaves,  then  oak  and  fig  leaves  were  used.  (Cctf.  cap.  54.)  The  food  pre- 
ferred before  all  others  by  Columella,  is  good  pasturage  in  summer,  and  hay  and  com  in 
winto",  but  he  says  the  food  and  manner  of  feeding,  differ  in  different  countries. 

101.  Oxen  were  worked  in  pain  abreatt,  both  in  the  cart  and  plough,  and  stood  in  the 

stables  also  in  pairs,  in  btibilia  or  stalls  formed  on  purpose.      They  were  carefully 

matched,  in  order  that  the  stronger  might  not  wear  out  the  weaker.     "Diey  were  yoked 

either  by  the  horn  or  neck ;  but  the  latter  mode  was  greatly  preferred. 

lOS.  Yoking  bg  the  horns,  ColumelU  obterves,  *'  it  condemned  by  almost  all  who  have  written  on  bim. 
bandry ;  becauae  cattle  can  exert  more  strength  ftom  the  neck  and  broaat,  than  the  horns ;  as  in  the  one 
way,  they  press  with  the  whole  weight  and  bulk  of  their  bodies  j  whereas  in  the  other  way,  they  are  tor- 
mented ^th  haTing  their  heads  drawn  back  and  turned  up^  and  with  difficulty  stir  the  surface  of  tbie 
earth  with  a  light  i^ugh."  {CoL  lib.  ii.  cap.  11.  22.) 

103.  Oxen^  when  in  the  plough,  were  not  allowed  to  go  a  great  way  without  turning  ; 
one  hundred  and  twenty  feet  was  the  length  fixed  upon,  and  further  than  this,  it  was 
thought  improper  for  them  to  pull  hard  without  stopping.  Hie  Reverend  A.  Dickson 
thinks  it  probable,  that  **  the  breaks  or  plats  for  the  different  kinds  of  com  and  pulse 
were  laid  out  nearly  of  this  length  and  breadth**  {Htub,  of  the  Anc,  ii.  452.) ;  and  there 
appears  grounds  for  concluding  that  tlie  case  was  the  same  among  the  Jews  and  Greeks. 
It  was  thought  proper  that  oxen  in  ploughing  sliould  be  allowed  to  stop  a  little  at  the 
turning,  and  when  they  stopped,  that  the  ploughman  should  put  the  yoke  a  little  forward, 
that  so  their  necks  might  cool.  **  Unless  tlieir  necks  are  carefully  and  regularly  cooled,*' 
says  Columella,  **  they  will  soon  become  inflamed,  and  swellings  and  ulcers  will  arise.** 
The  same  author  directs,  that  **  the  ploughman  when  he  has  unyoked  his  oxen,  must  rub 
them  after  diey  are  tied  up,  press  their  backs  with  his  hands«  pull  up  their  hides,  and  not 
suffer  them  to  stick  to  their  bodies ;  for  this  is  a  disease  that  is  very  destructive  to  working 
cattle.**  No  food  must  be  given  them  till  they  have  ceased  from  sweating  and  high 
breathing,  and  then  by  degrees,  in  portions  as  eaten ;  and  afterwards  they  are  to  be  led  to 
the  water,  and  encouraged  by  whistling.'*  {Col,  lib.  ii.  cap.  3.) 

104.  In  purchasing  working  oxen,  Varro  directs  to  choose  such  as  have  "  spacious  horns, 
rather  black  than  otherwise,  a  broad  forehead,  wide  nostrils,  a  broad  chest,  and  thick 
dewlap.'*  (Lib.  i.  cap.  20.)  All  the  Roman  audiors  agree  that  the  best  color  of  the  body 
is  red  or  dark  brown ;  that  the  black  are  hardier,  but  not  so  valuable :  that  the  hair  should 
be  short  and  thick,  and  the  whole  skin  very  soft  to  the  touch ;  the  body  in  general  very 
long  and  deep,  or,  as  Columella  and  Palladius  express  it,  compact  and  square.  The  par- 
ticular parts  they  also  describe  at  length  in  terms  such  as  would  for  the  most  part  be 
approved  by  experienced  breeders  of  cattle ;  making  due  allowance  for  tlie  difference  be- 
tween choice  for  working,  and  choice  for  fatting.  They  all  concur  in  recommending 
fanners  to  rear  at  home  what  oxen  they  want ;  as  tliose  brought  from  a  distance  often 
disagree  with  the  change  of  soil  and  climate. 

105*  The  ats  was  the  animal  next  in  general  use,  Varro  says,  they  were  chiefly  used  to 
carry  burdens,  or  for  the  mill ;  or  for  ploughing  where  the  land  is  light,  and  that  they 
were  most  common  in  the  south  of  Italy,  especially  in  Campania.  (Lib.  ii.  cap.  6.)  He 
gives  directions  for  breeding  and  rearing  of  them :  and  states  that  the  female  should  not 
be  allowed  to  work  when  in  an  advanced  state  of  impregnation ;  but  that  the  male  does 
not  improve  by  indulgence  in  labor.  The  foal  is  removed  from  the  dam  a  year  after  being 
foaled,  and  broke  for  labor  in  the  third  year. 

106.  Mules,  Columella  says,  "  are  very  proper  both  for  the  road  and  the  plovgh,  provided 
they  are  not  too  dear,  and  the  stiff  lands  do  not  require  the  strength  of  the  ox."  *<  Mules 
and  hinui.**  Varro  observes,  *'  are  of  two  kinds ;  the  first  beingtbe  offspring  of  a  mare  and 
anass,  and  the  second  of  a  horse  and  an  a&s.   A  hinnus  is  less  than  an  aas  in  the  body,  com- 
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anily  rfa  trightar  color  ;-lns  cms,  main,  and  tafl  like  tboae  of  the  iiorae.  The  mule  it 
hrgerlfamtiK  ns,  but  has  more  of  the  character  of  that  animal  in  its  parts  than  the 
hioaof.  To  breed  mules,  a  young  jack  ass  is  put  under  a  mare  when  he  is  foaled,  and 
bdag  resred  with  her  is  admitted  to  her  the  third  year;  nor  does  he  despise  the  mare  on  ac- 
coBflt  of  fbnner  habits.  If  you  admit  him  younger  he  soon  gets  M,  and  his  offspring  is 
km  vsloable.  Persons  who  have  not  an  ass  which  they  have  brought  up  under  a  mare, 
ad  vho  wkh  to  have  an  ass  for  admission,  choose  tfie  laigest  and  the  handsomest  they 
can  fiad,  fifom  a  good  breed."  (  Varro,  lib.  ii.  cap.  8.)  Mules  are  fed  like  the  ass,  on 
iffBf ,  leaves,  herbage,  hay,  chaff,  and  com. 

107.  Tke  kone  was  scarcely,  jfai  all,  used  in  Roman  agrieuUure,  but  was  reared  for  the 
addle,  and  the  army,  by  some  fiumers.  Varro  and  Columella  are  particular  in  their  diiec- 
tioaias  tothe  dwiee  of  mares,  and  breeding  and  rearing  their  young ;  but  as  these  contain 
nocfaing  Teiy  remarkable,  we  shall  pass  oyer  most  of  them.  "  When  a  horsey"  says 
Vano^  '*  is  admitted  to  a  mare  and  is  fastidious,  they  pound  a  squill  with  water  to  Ae 
ntmttMUT  of  honey,  tfaey  rub  the  mare  with  it ;  they  then  apply  it  to  the  nostrils  of  the 
kone."  (Lib.  iL  cap.  7.)  The  same  author  relates  a  case  after  Aristotle,  and  which  is 
iho  noticed  by  Fliny ,  of  ^  a  horse  which  could  not  be  induced  to  cover  his  dam,  and 
vhoi  the  groom  had  brought  him  with  his  head  covered,  and  compelled  him  to  do  it, 
vfaea  he  uncovered  the  hane*s  eyes,  he  attacked  and  killed  him."  (Id.)  He  recom- 
sndft  large  hones  for  admission,  wUch  is  contrary  to  modem  practice.  Tlie  signs 'of 
(man  merit  in  a  colt  are  a  small  head,  well  formed  limbs,  and  contending  with  other 
ata  or  horses  lor  auperioiiiy  in  running,  or  any  other  thing. 

106.  Tke  dog  is  a  valuaNe  animal  in  every  unendoted  countryy  and  was  kept  by  the 
BoniB  farmers  for  its  use  in  assisting  the  shepherd,  and  also  for  watching.  Varro  men- 
tioai  two  kinds ;  cme  for  hunting,  which  belongs  to  fierce  and  savage  beasts ;  and  one  for 
ihc  ibefiherd,  and  the  watch  box.  The  latter  are  not  to  be  bought  fhmi  hunters  or 
tatcfaen,  because  these  are  either  lasy,  or  will  follow  a  stag  rather  than  a  sheep.  The 
bat  color  is  white,  because  it  is  most  discernible  in  the  dark.  They  must  be  fed  in  the 
kiidien  widi  bread  and  milk ;  or  broth  with  bruised  bones,  but  never  with  animal  food, 
asd  never  allowed  to  suff^  from  hunger,  lest  they  attack  the  flock.  That  they  may  not 
be  wounded  by  other  beasts,  they  wear  aoollar  made  of  strong  leather  set  with  nails,  the 
bvaid  extremity  of  which  is  covered  with  soft  leather,  and  that  the  hardness  of  the  iron 
nijnot  hurt  their  necks.  If  a  wolf  or  any  other  beast  is  wounded  by  these,  it  makes 
siber  dogs  that  have  not  the  collar  remain  secure.  ( Var.  lib.  ii.  o^.  9. ) 


SonsacT.  4.     Of  tke  AgricuUwral  Implements  <fthe  Romans. 

109i  The  Romans  used  a  great  many  instruments  in  their  culture  and  farm  management ; 
bat  their  particular  forais  and  uses  are  so  imperfectly  described,  that  very  little  is  known 
CBQceming  them. 

I  lOi  ThtpUtugfif  the  most  important  instrument  in  agriculture,  is  mentioned  by  Cato  as 
flf  two  kinds,  one  for  strong,  and  the  other  for  light  soils.  Varro  mentions  one  with  two 
noold  boards,  with  which,  be  says,  <<  when  they  plough  after  sowing  the  seed,  they  are  said 
to  ridge.**  Pliny  mentiona  a  plough  with  one  mould  board  for  the  some  purpose,  and 
otbm  widi  a  coulter,  of  which,  he  says,  there  are  many  kinds.  It  is  probable  indeed,  as 
ifae  Rev.  A.  Dickson  has  remarked,  that  the  ancients  had  many  different  kinds  of  ploughs, 
tboo^  peihapa,  not  so  sdentifically  constracted  as  those  of  modem  times.  '<  They  bad 
HMgla»**  he  says,  *'  with  mould  bowds,  and  without  mould  boards ;  with  and  without  coul- 
ters ;  with  and  widiout  wheels ;  with  broad  and  narrow  pointed  shares ;  and  with  shares  not 
osty  with  sharp  sides  and  points,  but  also  with  high  raised  cutting  tops.*'  (Husb.  of  the 
Jm.  5.  S88.)  But  amidst  all  this  variety  of  ploughs,  no  one  has  been  able  to  depict  the 
woplest  form  of  that  implement  in  use  among  the  Romans.  Professor  John  Martyn,  in 
lis  Holes  to  Vi>gil*s  GeorgicSf  gives  a  fig^ure  of  a  modem  Italian  plough  to  illustrate 
Vila's  description.  Rosier  says,  the  Rmnan  plough  was  the  same  as  is  still  used  in  the 
Mitfa  of  France  (J^.  1 1.  ;•    Some  authors  have  made  fanciful  representations  of  it  of  the 


vwlat  coostnictioo ;  otiiers  have  exhibited  more  refined  pieces  of  mechanism,  but  most 
inpiobsble  as  portr^ 

HI.  From  tke  diferent  parts  of  tke  pUmgk  mentioned  by  the   Roman  authors,  a 
Ague  hu  been  imagined  and  described  by  tba  author  of  the  Hwkandry  of  tke 
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jindentSf  which  .  from  hU  pracdcal  knowledg*  of  agricuUura,  and  coiMidflnUbl* 
classical  learning,  it  is  to  be  regretted  he  did  not  live  to  see  delineated.  A  plough  in 
use  from  time  immemorial  in  Valentia,  (Jig,  13.)  is  supposed  to  come  the  nearest  to 
the  common  Roman  impie- 
menL  In  it  we  have  the  bu- 
rls or  head  (a) ;  the  temo, 
or  beam  (b);  the  stiva,  or 
handle  (c) ;  the  dentales,  or 
share  head  (d) ;  and  the  ro- 
mer  or  share  {e).  The  other 
parts,  the  aura  or  mould 
board,  and  the  culler  or 
coulter,  composed  no  part 
of  the  simplest  form  of  Ro- 
man plough;  the  plough- 
staff,  or  paddle,  was  a  detached  part;  and  the  manicula,  or  part  which  the  ploughman 
took  hold  of,  was  a  short  bar  fixed  across,  or  into  the  handle,  and  the  draught  pole  (y ) 
was  that  part  to  which  the  pxen  were  attached. 

112.  The  jAough  described  by  VirgU,  had  a  mould  board,  and  was  used  for 
covering  seed  and  ridging  •  but  that  which  we  have  depicted,  was  the  common  form 
used  in  stirring  tlie  soil.  To  supply  the  pkce  of  our  mould  boards,  this  plough  required 
either  a  sort  of  diverging  stick  (g),  inserted  in  the  share  head,  or  to  be  held  obliquely  and 
sloping  towards  the  side  to  which  the  earth  was  to  be  turned,  llie  Romans  did  not 
plough  their  fields  in  beds,  by  drcumvolving  furrows,  as  we  do;  but  the  cattle 
turned  always  in  the  same 
furrow.  rv  Cv  13 

113.  Wheel  pUmghSf  Las- 
teyrie  thinks,  were  invented 
in  or  not  long  before  the 
time  of  Pliny,  who  attri- 
butes  the  invention  to  the 
inhabitanis  of  Cisalpine 
Gaul.  Virgil  seems  to 
have  known  such  ploughs 
and  refers  to  them  in  his 
Georgict.  In  the  Greek 
monuments  of  antiquity  are 
only  four  or  five  examples 
of  these.  Lasteyrie  has 
given  figures  of  three  wheel 
ploughs  from  Caylus*s  Coi- 
lecHon  vf  Antiquities  (Jig. 
IS.  a  and  b),  and  from  a  Si- 
cilian medal  (c). 

114.  The  urpex  or  irpex,  seems  to  have  been  a  plank  with  several  teeth  used  asour  brake 
or  cultivator,  to  break  rough  ground,  and  tear  out  roots  and  weeds. 

14         115.   The  crates  seems  to  have  been  a  kind  of  harrow. 

116.  The  rostrum,  a  rake  used  in  manual  labour :  and 

117.  The  jorcu/um,  a  hand  hoe,  similar  to  our  draw  hoe. 

1 1 8.  The  marra,  a  hand  hoe  of  smaller  use. 

119.  The  bidens(bi  dens)  seems  to  have  been  a  two-pronged  hoe  of  laige  siie, 
and  with  a  hammer  at  the  other  end  used  to  break  clods.  These  were  used  chiefly 
in  cultivating  vineyards. 

1 20.  The  ligo  seems  to  have  been  a  spade  (Jig.  14.],  and  the  paia  a  shovel  or  sort 
of  spade,  or  probably  a  synonyne.     The  ligo  and  pala  were  made  of  wood  only, 

,  of  osk  shod  with  iron,  or  with  the  blade  entirely  of  iron. 

1  SI •  Tfie  securis  seems  to  have  been  an  axe,  and  the  same  term  was  applied  to 
the  bUde  of  the  pruning  knife,  which  was  formed  like  a  crescent. 

122.  The  dolabre  was  a  kind  of  adze  for  cutting  roots  in  tree  culture. 
1 23 .  Tlie  reaping  hook  seems  to  have  been  the  same  as  that  in  modem  use  :  some  were 
used  for  cutting  off  the  ears  of  far  or  maise,  and  these,  it  may  be  presumed,  were  not 
serrated  like  our  sickles ;  others  for  cutting  wheat  and  barley  near  the  ground,  like  our 
reaping  hook.  In  the  south  of  Gaul,  Pliny  informs  us,  they  had  invented  a  reaping  ma- 
chine :  finom  his  description  this  machine  must  have  borae  a  considerable  resemblance  to 
that  used  in  Suflbik,  for  cropping  the  heads  off  clover  left  for  seed,  and  not  un» 
like  other  modem  attempts  at  an  engine  of  this  description.  (See  Jig.  16.)  Thb  may  seem 
truly  remarkable :  but  man  is  every  where,  and  at  all  times,  the  same  animal ;  and  the 
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re  tlntMng  implanentt  for  minual  libor,  md  Coi  being  drawn  by  bi 


lor  ctKubing  off  tbe  capHiles  of  newly  pi 

115.  -d  earietf  t^  tUier  initrtimektt  for  cleaning  corn,  and  fbi 
m  m'Ti^'i*"'*  i  but  too  obtcurdjt  to  adnuc  of  exact  deicriptiaii. 


lis.  Of  limfit  agricultural  t^wrationi,  tbe  most  im- 
icftant  are  ploughing,  aowing,  uid  reaping ;  and  c^  nidi 
H  in  cmpound,  or  ioTolTtf  Taiiaui  umple  operationi,  ace 
Allowing,  manuring,  waediog,  and  field  watering. 

197.  Ftaugliing  ia  univenally  allowsi  to  be  tlie  moat 
importtnt  operalioD  of  agriculture.  ■'  Wbat,"  lajn 
Cito,  "  is  the  beat  culture  of  land?  Good  ploughing. 
Wbat  ia  Ae  aecond?  Ploughing  in  tbe  ordinary  way. 
Wbatii  tbe  third?  Laying  on  nunure."  (Cap.  lii.)  The 
I  Fawn  for  ploughing  wu  aoy  time  when  land  wia  not  wet: 
inlbeperfbnnancc,  tbe  furrow  ia  directed  to  be  kqit  equal  in 

tqoil  to  another  ;  and  ttraight  furrowt.  Tlie  usual  depth  ia  not  mentioned,  but  it  waa 
probably  considerable,  as  CtXa  mys  corn-land  should  be  of  good  quality  for  two  ftet  in 
depth.  No  BCamni  or  bollu  (hard  uomored  >oil)  were  to  be  left,  and  to  ascertain  that 
thii  wa*  propely  attended  to,  the  faimer  is  directed,  when  ioipecting  tbe  work  done,  to 
pQ^  a  pole  into  the  plougbed  land  in  a  variety  of  placei.  iSte  plough  was  generally 
drawn  by  one  pair  of  oien,  which  were  guided  by  the  ptougbman  without  Ibe  ud  of  s 
diinr.  In  broking  up  sti9*1aud,  be  wai  expected  lu  plough  baifan  acre;  and  in  free 
landa,  an  acre  I  and  light  lands,  one  and  a  half  acre  each  day.  Land,  as  already  noticed  (103.), 
WW  plou^ied  in  square  plota  of  ISO  feet  Co  tbe  aide,  two  of  which  made  a  jugerum  or  acre. 
A  omilar  practice  teems  to  hare  existed  among  tbe  eaateni  nations,  and  ia  probably  aUuded 
toinlbebotdc  of  Samuel  (chap.  lir.  S.  14,),  where  Jonatl^an  and  bis  armour-bearer  are 
■idUhaTeslainabDUt  twenty  men  within  half  an  acre,  or  literally  ■' half  a  furrow  of  an 

138.  Fattowingiaaamiutridproctieeananglke  Soninu.  In  moat  caaea,  a  crop  and 
a  fear's  bllow  succeeded  each  other ;  Ibaugh,  when  manuis  could  be  got,  two  cropa  or 
more  were  taken  in  succeaiiun ;  and  on  certain  ridi  toils,  which  Pliny  describe*  aa 
biotable  for  barley,  a  rrop  was  taken  eTery  year.  In  faliowiag,  the  lands  were  first 
ploughed  after  the  crop  was  remored,  generally  in  August;  they  were  again  croes- 
pkoi^bed  in  spring,  and  at  least  a  third  time  before  sowing,  whether  apiiog  com  or  win- 
ter corn  wu  the  crop,  Tbere  wis,  however,  no  limit  to  the  number  of  ploughings  and 
tardingi,  and  when  occasion  required  manual  operations;  the  object  b^ng,  aa  Tbeo- 
phraitus  obaerrea,  "  (o  let  tbe  earth  feel  tbe  cold  i^  winter,  and  the  sun  of  summer,  to 
inrat  the  aoil,  and  render  it  liree,  light,  and  dear  of  weeds,  ao  that  it  can  most  easily 
afiardnouriabmcnt."     {Tkio.  dt  Caui.  Pianl.  lib.  iii.  cap.  S5.] 

I S9.  Mamtring  was  held  in  such  high  esteem  by  tbe  Romans 
pren  to  Stercutiua  for  tbe  invention.  They  collected  it  from  every  source  waxen  naa 
been  thought  of  by  (be  modema,  vegetable,  animal,  and  mineral,  territorial,  aquatic,  and 
■"■"m*  Animal  i^ung  wssdivided  into  three  kinds,  that  which  is  produced  by  birds, 
by  men,  and  by  cattle.  Kgeon-dung  wis  preferred  to  lU,  and  next  human  ordure  and 
urine.  Pigeon-dung  was  used  aa  a  top-dressing}  and  bimian  dung,  mixed  with  dean- 
ings  of  the  villa,  and  vrith  urine,  was  applied  to  the  roots  of  Ibe  vine  and  the  olive.  "  M. 
Vano,"  layi  Pliny,  "  extols  the  dung  of  thrushes  from  tbe  aviries,  is  food  for  swine 
lodoxen,  and  asserts  that  tbere  is  no  food  that  fattens  them  more  quickly,"  Varropre- 
(enitilao  as  a  manure;  on  whicb  Ftiny  obaerves,  "  we  may  have  s  good  opinion  of  the 
mannas  of  our  times,  if  our  ancestors  had  such  lai^  aviaries,  as  lo  procure  from  tliem 
dm^  to  their  Gtlda."  [Nat,  Hiit.  lib.  xvii.  cap.  9.J  Dunghills  were  directed  to  be 
pliDm  near  the  villa,  their  bottoms  bollowed  out  to  retain  the  moisture,  and  dieir  aides 
aad  top  defended  &om  the  sun  by  twigs  and  leaves.  Diuig  usually  remained  in  the 
heap  a  yew,  and  wis  laid  on  in  autumn  and  spring,  the  two  sowing  seasons.  No  more 
was  to  be  ipnad  than  could  be  ploughed  in  (he  same  day.  Crops  that  were  sickly  were 
lerived  by  sowing  over  them  (be  dust  of  dung,  espedally  Chat  of  birds,  (hat  is,  by  what  is 
now  called  a  top-drcasing.  Frequent  and  moderate  dunginga  are  recommended  as  pre- 
ferable to  occasional  and  very  abundant  supplier  Green  crops,  especially  lupines,  were 
sown,  and  before  they  came  into  pod  ploughed  in  as  manures  ;  they  were  also  cut  and 
batiedxttbe  roots  of  fruit-trees  for  (he  same  purpose.  IVees,  twigs,  stuhh 
' —  '  '  "  "  "  "  "      "        d  and  twigs. 


Calo  sayi,  ■•  If  you  cannot  aell  wood  and  twigs,  and  have  no 
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•lone  tfaU  wdl  bum  liita  lime,  mak*  diorraal  of  the  wood,  ind  bom  ia  tba  oom-fleldi  tbe 
twig!  uid  mull  bnnchca  ibtt  remun."  Filladiua  aaji,  '•  that  luidi  Hhich  hive  been 
miTittred  b7  hIwi  of  trees  will  not  require  mdiiure  for  five  yean."  (Lib.!.  6.)  Stubble 
wn  verjp  genonllj  burned,  as  it  waaalto  among  the  Jews.  Lime  was  used  as  ■  manure, 
capedally  for  lina  and  oliTea.  CbIo  gives  particular  directjons  bow  to  form  the  kiln 
■nil  bum  it.  He  prefers  a  truncated  cone,  ten  feet  diameter  at  the  bottom,  twenty  ftet 
lugb,andthreefeetdianieternt  the  top.  The  grate  cmm  Ibe  wbole  bottom;  there  la  ■ 
pit  below  for  the  aibes,  and  two  furoace-doors,  one  for  drawing  out  the  burnt  stone,  and 
tbe  other  for  admitting  air  to  tbe  lire.    The  fuel  used  was  wood  or  charcoal.   (Cap.3S.) 

130.  JUM was  known  lotlieearltn  Roman  auiliors.but  not  used  in  Italy.  Itis  mentioDed 
by  Pliny  as  having  been  "  found  out  in  Britain  and  Gaul."  <■  Iiin  a  certain  licbnesa  of 
earth,"  he  nys,  **  like  the  kernels  in  animal  tiodiea  that  are  increased  by  fatnets." 
Marl,  be  says,  was  known  to  the  Greeka,  "  for  is  there  any  thing,"  he  adds,  "  that  has 
not  been  tried  by  them  ?  Tiey  call  the  mari  like  white  clay  UvcarsUlim,  which  they  use 
in  Ibe  landi  of  Megara,  but  only  where  they  are  moist  and  cold."  (JVof.  Jfiit.  lib.  TTii. 
cap.  5 — e.J  But  though  the  Bomios  did  not  use  marl,  because  they  had  not  dia- 
conred  it  in  Italy,  they  were  aware,  ai  Varro  and  otben  inform  ua,  of  its  use.  ■*  Wheti 
I  marched  an  army,"  sayi  Vairo,  •■  to  tbe  Rhine,  in  transalpine  Gaul,  I  passed  through 
oome  countries  where  I  saw  the  fields  manured  wHh  while  fossil  clay."  (Lib.  i. 
cap.  7.)     This  must  have  been  eitlier  marl  or  chalk. 

IS  I.  Sowing  was  performed  by  hand  from  a  basket,  as  in  modern  times ;  the  hand,  as 
Pliny  dbaenet,  moving  with  (he  step,  and  always  with  the  right  foot.  The  coma  and 
leguminous  seeds  were  covered  with  the  plougtv  and  sometimes  so  as  to  rise  in  drills ;  the 
itMlter  seeds  with  the  hoe  and  rake. 

"  better  to  reap  two  days  too  bood  Aan 


two  days  too  late. ' '  Varro  mentions  ttiree  modes  of  performing  tbe  operatian ;  cutting 
close  to  the  ground  with  hooka,  a  handfiil  at  a  time  ;  rutting  offdwir  eati  with  a  eurrea 
saw  attached ;  and  cutting  the  stalks  in  the  middle,  leaving  the  Ion 


ttubble  to  be  cut  afterwards.  Columella  says,  "  Many  cut  tbe  stalks  ^  tbe  middle,  with 
drag-books,  and  these  either  beaked  or  toothed :  many  gather  the  ears  with  mergai,  utd 
others  with  combs.  This  method  does  very  well  where  the  crop  is  thin ;  but  it  is  rery 
troublesome  where  tbe  com  is  thick.  If,  in  reaping  with  hooks,  a  part  of  the  straw  is  cut 
off  with  the  ean,  it  b  immediately  gathered  into  a  heap,  or  into  the  nubilarium,  and  after 
being  dried,  by  b«ng  ei posed  to  the  sun,  is  threshed.  But  if  tbe  ears  only  are  cut  off,  tbey 
ar«  carried  directly  to  the  sranary,  and  threshed  during  the  winter. "( Co/,  lib.  ii.  cap.  Zl.) 
To  these  modes,  Pliny  adds,  that  of  pulling  up  by  the  roots,  and  remarks  generally  tliat 
"  where  tbey  cover  their  housea  with  stubble,  they  cut  high,  to  preserve  this  of  as  gr^t  ■ 
length  as  ponible ;  when  there  is  a  scarcity  of  hay,  they  cut  law,  that  straw  may  be  added 
lothechaC"    (A'af.  Zfitl.  lib.  iviii.  cap.  Sa)  ,g 

kotli  b/n^  and  PaUidiiii,  ued 

thus  deicrUwd  tar  ihelatt«.  "  la 
the  plains  of  (!au1,  thej  uk  this 
^Ick  waj  of  reaplPE,  awL  vlUu 
out  Kapen,  cut  lai(e  HeMi  with 
an  ox  Ui  one  day-     For  thli  puipue 


wtoftumHl  the  HHitraiywaT:  hell  well  tmhwd-anddow  not  (dlkrtn  than  hd  la  driven.  Wben  thh  nia. 
cblnc  li  uulMd  Ihnwih  the  alaiiitini  com,  all  jhe  eara  aw  comprehcndrd  bj  the  leeth,  and  hfoptd  ap 
in  the  hiOIow  part  of  It,  tiring  nit  off  ftom  the  uraw,  which  li  lett  tKhind ;  the  driver  ittilM  It  tilxtHr 
orlmrer,  aa  he  fliidi  11  nReaaTTi  ardthiu,  by  a  fcwgrtngi  and  returolnga,  Ih?  who'-  '•-^'•■— — ' 
ThumachlaedmTFrywelllD  puln  and  HBooth  flelda,  and  In  placet  whm  Ihw*  is 
ftwdlDg  with  Knw."  l>iij.  Ub.  vlL  [It  i.)    A  ontscnual  de]lD«st£»  of  Ihia  ^Ktalae  CA 


'^h^lffidfll'i 


134.  Tie  Eomaia  did  not  hind  lAar  cffrn  tnia  aleaiin,  aa  is  euslomny  In  norlbem  di- 
mates.  When  cut  it  was  in  general  sent  directly  to  the  area  to  be  threshed  ;  or  jf  tb« 
ears  only  were  cn^iped,  sent  in*  baskets  to  the  bam.  Among  the  Jews,  Egyptiana, 
and  Greeks,  tbe  com  was  bound  in  sheaves ;  or  at  least  some  kinds  were  so  treated,  a* 
appears  flwn  tba  story  of  Ruth  "  gleaning  among  the  BheaTcs;"of  Joseph's  dream,  in 
which  hii  "  ibcaf  aroaa ;"  and  from  tba  barren  rcpteacntw)  by  Hnmcr,  on  one  of  tbe 
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of  Adiillci'*  iliield.  {IL  lib.  zviiL  550.)  Reapen  wen  let  io  bands  on 
Ibe  oppoaita  side  of  the  field  or  plat,  and  worked  towards  the  centre.  As  the  land  was 
plooghed  in  the  same  manner  fh>m  the  sides  to  the  middle,  there  was  an  open  furrow 
left  there,  to  which  the  reapen  hastened  in  the  way  of  competition.  A  reaper  was  ex- 
pected to  cut  down  a  jugerum  of  wheat  in  a  day  and  a  half;  barley,  legumes,  and  medica 
or  clofcr,  in  one  day,  and  flai  in  three  days. 

1S5.  TTkrtMking  was  perforw%ed  m  ike  area  or  thredang  Jloor^  a  circular  space  of  40  to 
a>iecc  in  diameter,  in  the  open  air,  with  a  smooth  hard  surface.  The  floor  was  generally 
oiade  of  well  wrought  clay  mixed  with  amurta  or  the  lees  of  oil ;  sometimes  it  was 
paved.  It  was  generally  pboed  near  the  nuJlnlarium  or  bam,  in  order  that  when  a 
sudden  shower  happened,  during  the  process  of  threshing,  the  ears  might  be  carried  in 
there  out  of  the  im'n.  Sometimes  ahio  the  ears  or  unthreshed  com  of  the  whole  farm 
were  first  put  in  this  bam  and  carried  out  to  the  area  afterwards.  Varro  and  Cohimena 
reoommendcd  that  the  situation  of  the  area  should  be  high  and  airy,  and  within  sight  of 
tbe  farmer  or  bailiff's  bouse,  to  prevent  fraud;  distant  from  gardens  and  or^ards, 
because,  though  dung  and  straw  are  beneficial  to  the  roots  of  TegetaUes,  they  are  d0^ 
fltructive  wben  they  cidl  on  their  Wares."     (  Var.  lib.  i.  cap.  51.) 

\SB^  The cor»  bebig  tprtad  over  tke  area  ti  tcifoiot  tvro  ''^ 

in  thicknen,  was  thrahed  or  befttm  out  by  tbe  faooft 
ofattk^or  lioraet  driTeti  round  it,  bj  their  dragging 
a  auchine.  Tlie  machine,  Varro  informs  us,  was 
**ia>de  of  «  board,  rough  with  atcmes  or  hran,  with  a 
Mf«r  or  great  weight  placed  on  it'*  A  autebine  com. 
poied  of  rollers  studded  with  iron  kaobs,  and  ftimished 
with  a  seat  for  the  driver,  [Jig.  17.)  was  used  in  the 
Cuth^linian  territory.  ScMnetimes  also  they  threshed 
with  rods  or  flails :  far  or  Indian  com,  (Zca  Mofft^  L.) 
WIS  graeraOy    hand    picked,    or  passed  through  a 


137.  Oim  VMU  deansed  or  winnowed  by  throwing  Ufrom  one  part  of  thejloor  to  another, 
(in  the  wind  when  there  was  any,)  with  a  kind  of  shovel  called  ventilarium ;  another  im- 
I^ement,  called  a  Tan,  probably  a  kind  of  sieve,  was  used  when  there  was  no  wind.  After 
being  dressed,  die  com  was  laid  in  the  granary,  and  the  straw  either  laid  aside  for  litter, 
or,  what  is  not  a  little  remarkable, ''  sprinkled  with  brine ;  then,  when  dried,  rolled  up  in 
boodles,  and  so  given  to  the  oxen  for  liay.'*     {Ptin,  Nat.  Hist,  lib.  xviii.  cap.  SO.) 

138.  Haymaking  among  the  Romans  was  performed  much  in  the  same  way  as  in 
modem  times.  The  meadows  were  mown  when  tbe  flowers  of  the  grass  began  to  fade ; 
"  as  it  dries,'*  says  Varro,  **  it  is  turned  with  forks ;  it  is  then  tied  up  in  bundles  of  four 
pounds  each,  aud  carried  home,  and  what  is  left  strewed  upon  the  meadow  is  raked 
together,  and  added  to  the  crop.**  **  A  good  mower,**  Columella  informs  us,  "cuts  a 
jugerum  of  meadow,  and  binds  twelve  hundred  bundles  of  hay."  It  is  probable  that  this 
qoantity,  which  is  nearly  two  tons,  was  the  produce  per  acre  of  a  good  crop.  A  second 
crop  was  cut,  called  eordum,  and  was  chiefly  used  for  feeding  sheep  in  winter.  Hay 
was  also  made  of  leafy  twigs  for  the  same  purpose.  Cato  directs  the  bailiff  to  "  cut 
down  poplar,  «lra,  and  oak  spray,  and  put  them  up  in  time,  not  over  dry,  for  fodder  to 
dieifaeep."     (Cap.  5.) 

139.  Weedhig  and  stirring  the  soil  were  performed,  the  first  by  cutting  with  a  hook,  or 
pttUingthe  weeds  up  with  the  hand ;  and  the  second  by  sarchng  or  hoeing.  Beans  were 
boed  three  times,  and  com  twice ;  tiie  first  time  they  were  earthed  up,  but  not  tlie  second  or 
Uunl;  ''for,*'  says  Columella,  *<  when  the  ccm  ceases  to  tiller,  it  rots  if  covered  with 
csnh.**  Lupines  were  not  sarcled  at  all,  **  because  so  far  fVom  being  infested  witii  weeds, 
they  destroy  them."  Horse  hoeing  was  also  practised,  tbe  origin  of  which  is  thus  given 
bv  Pliny.  **  We  must  not  omit,"  says  he,  **  a  particular  mediod  of  ploughing,  at  this 
finie  practised  in  Italy  beyond  the  Po,  and  introduced  by  the  injuries  of  war.  The 
SalssB,  wben  they  nvaged  tbe  lands  lying  under  the  Alps,  tried  likewise  to  destroy  the 
panic  and  millet  that  had  just  come  above  ground :  finding  that  the  situation  of  the  crop 
prevented  them  from  destroying  it  in  the  ordinary  way,  they  ploughed  the  fields;  but 
tbe  crop  at  harvest  being  double  of  what  it  used  to  be,  taught  the  farmer  to  plough 
aoiougst  the  com."  Tins  operation,  he  informs  us,  was  performed,  either  when  the  stalk 
was  banning  to  appear,  or  when  the  plant  had  put  forth  two  or  three  leaves.  The 
com  being  generally  sown  in  drilli,  or  covered  with  the  plough,  so  as  to  come  up  in 
raws,  readily  admitted  this  practice. 

140.  Pasturing  andharrowmg  com,  when  too  luxuriant,  were  practised.  Virgil  says, 
**  What  eommendation  shall  I  give  to  him,  who,  lest  his  com  should  lodge,  pastures  it 
vbtk  young,  as  soon  as  the  bkde  equals  the  furrow."  {Gear.  i.  I.  1 11.)  Pliny  duvets 
to  comb  the  com  with  a  harrow  before  it  is  pastured,  and  sarcle  it  afterwards. 

141.  WiUering  on  a  large  scale  was  applied  both  to  arable  and  grass  lands.  Virgil  advises 
to  **  bring  down  the  waters  of  a  river  upon  the  sown  com,  and  when  the  field  is  parched, 
*"d  the  plants  drying,  convey  it  from  the  brow  of  a  hill  in  channels."  ( Gear.  i.  1. 106. ) 
PltBy  moitioiis  the  pncCicoy  and  observes  that  the  water  destroys  tha  weeds,  nourishes 
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tiie  corn,  and  wrves  in  place  of  larcluig.  Watering  gran  lands  was  pnctiaed  wherever 
an  oppcnrtunitj  offered.  **  As  much  as  in  your  power/*  says  Cato,  *'  make  watered 
meadows."  Land  that  is  naturally  rich  and  in  good  heart,  says  Columella,  "  does  not 
need  to  haye  water  set  over  it,  because  the  hay  produced  in  a  juicy  soil  is  better  tbaa 
that  excited  by  water ;  when  the  poverty  of  the  soil  requires  it,  however,  water  may  be 
set  over  it.  The  same  author  likewise  describes  very  particularly  the  position  of  the 
land  most  proper  for  water  meadows.  **  Neither  a  low  field,"  says  he,  *'  with  hollows^ 
nor  a  field  broken  with  steep  rising  grounds,  are  proper,  llie  first  because  it  contain* 
too  long  the  water  collected  in  the  hollows ;  tfae^^iut,  because  it  makes  the  water  to  run 
too  quickly  over  it.  A  field,  however,  that  has  a  moderate  descent,  may  be  made  a 
meadow,  whether  it  is  rich  or  poor,  if  so  situated  as  to  be  watered.  But  the  best  situatioa 
is,  where  the  surface  is  smooth,  and  the  descent  so  gentle,  as  to  prevent  either  showers,  or 
the  rivers  that  overflow  it,  from  remaining  long ;  and,  on  the  other  hand,  to  allow  the 
water  that  comes  over  it  gently  to  glide  off.  llierefore,  if  in  any  part  of  a  field  intended 
for  a  meadow,  a  pool  of  water  should  stand,  it  must  be  let  off  by  drains ;  for  the  loss  is 
equal,  either  from  too  much  water  or  too  little  grass."     (CoL  lib.  ii.  cap.  17.) 

1 42.  Old  water  meadouft  were  renewed  by  breaJdng  up  and  towing  then^  with  com  for 
three  years ;  the  third  year  they  were  laid  down  with  vetches  and  grass  seeds,  and  then 
watered  again,  but  "  not  with  a  great  force  of  water,  till  the  ground  had  become  firm  and 
bound  together  with  turf."  {CoL  Ub.  ii.  cap.  18.)  Watering,  Pliny  informs  us,  was 
commenced  immediately  after  the  equinox,  and  restrained  when  the  grass  sent  up  flower 
stalks ;  it  was  recommenced  in  mowing  grounds,  after  the  hay  season,  and  in  pasture 
lands  at  intervals. 

143.  Draining,  though  an  operation  of  an  opposite  nature  to  watering,  is  yet  essential 
to  its  success.  It  was  particularly  attended  to  by  the  Romans,  both  to  remove  surfiu» 
water,  and  to  intercept  and  carry  off  under  the  surface  the  water  of  q^iinga. 
Cato  gives  directions  for  opening  the  furrows  of  sown  fields,  and  clearing  them  so  as  the 
water  might  find  its  way  readily  to  the  ditches ;  and  for  wet4Mttomed  lands  he  directs 
to  make  drains  three  feet  broad  at  top,  four  feet  deep,  and  one  and  a  quarter  feet  wide 
at  the  bottom ;  to  lay  them  with  stones ;  or  if  these  cannot  be  got,  with  willow  rods,  placed 
contrary  ways,  or  twigs  tied  together.  (Cap.  43.)  Columella  directs  both  open  and 
covered  drains  to  be  made  sloping  at  the  sides,  and  in  addition  to  what  Cato  says  respecting 
the  water  way  of  covered  drains,  directs  to  make  the  bottom  narrow,  and  fit  a  rope  made 
of  twigs  to  it,  pressing  the  rope  firmly  down,  and  putting  some  leaves^or  pine  branches 
over  it  before  throwing  in  the  earth.  Pliny  says,  the  ropes  may  be  made  of  straw,  and 
that  flint  or  gravel  may  be  used  to  form  the  water-way,  filling  the  excavation  half  full, 
or  to  within  eighteen  inches  of  the  top.  ^ 

144.  Fencing  was  performed  by  the  Romans,  but  only  to  a  limited  extent  Vanro 
says,  **  the  limits  of  a  farm  should  be  fenced  (rendered  obvious)  by  planting  trees,  that 
families  may  not  quarrel  with  their  neighbours,  and  that  the  limits  may  not  want  the 
decision  of  a  judge. '  *  ( Lib .  i .  15.)  Palladius  directs  to  enclose  meadows ,  and  gardens, 
and  orchards.  Columella  mentions  folds  for  enclosing  the  cattle  in  the  night-time ;  but 
the  chief  fences  of  his  time  were  the  enclosures  called  parks  for  reserving  wild  beasts,  and 
forming  agreeable  prospecu  from  the  villas  of  the  wealthy.  ♦Pliny  mentions  these,  and 
sajTS  they  were  the  invention  of  Fulvius  Lupinus.  (Nat,  Hitt.  lib.  viii.)  Varro  de- 
scribes fences  raised  by  planting  briars  or  thorns,  and  training  them  into  a  hedge,  and 
these,  he  says,  have  the  advantage  of  not  being  in  danger  from  the  burning  torch  of  the 
wanton  passenger ;  fences  of  stalks  interwoven  with  twigs,  ditches  with  earthen  dykes  and 
walls  of  stone  or  brick,  or  rammed  earth  and  graveL  (Lib.  i.  cap.  14.) 

145.  Trees  were  pruned  and  felled  at  different  times  according  to  Uie  object  in  view. 
The  olive  was  little  cut;  the  vine  had  a  winter  dressing  and  one  or  two  summer 
dressings.  Green  branches  or  spray,  of  which  the  leaves  were  used  as  food  for  oxen  and 
sheep,  were  cut  at  the  end  of  summer.  Copse  wood  for  fuel  in  winter,  and  timber  trees 
generally  in  that  season.  Cato,  however,  directs  that  trees  which  are  to  be  felled  for  tim* 
ber  should  be  cut  down  at  different  times  according  to  their  natures ;  such  as  ripen  seeds, 
when  the  seed  is  ripe ;  such  as  do  not  produce  seeds,  when  the  leaves  drop ;  such  as  pro- 
duce both  flowers  and  seeds  at  the  same  time,  also  when  the  leaves  drop,  but  if  they  are 
everg teens,  such  as  the  cypress  and  pine,  they  may  be  felled  at  any  time. 

146.  Fruits  were  gathered  by  hand.  The  ripest  grapes  were  cut  first ;  such  as  were  se- 
lected for  eating  were  carried  home  and  hung  up ;  and  those  for  the  press  were  put  in 
baskets  and  carried  to  the  wine-press'  to  be  picked  and  then  pressed.  Olives  were  plucked 
by  Hand,  and  some  selected  for  eating ;  and  the  rest  laid  up  in  lofts  for  future  bruising,  or 
they  were  immediately  pressed.  Such  as  could  not  be  reached  by  ladders,  Varro  directs 
to  be  <*  struck  with  a  reed  rather  than  with  a  rod,  for  a  deep  wound  requires  a  physician. " 
It  does  not  appear  that  green  olives  were  pickled  and  used  as  food  as  in  modem  times. 

147.  Such  are  the  ckirf  agricultural  operations  of  the  Romans^  of  which  it  cannot  fiu'l  to 
be  observed  as  most  remarkable,  that  they  differ  little  fixnn  what  we  know  of  the  rural 
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npwicni  of  tbi  Jnn  and  QnAa  n  tbe  one  band,  lod  fton  di«  pnoticM  of  nodn 
tioMiantbEollKr. 

SmncT.  6.      O^tAe  Otf»  cvJItuaMd,  and  ^nMuZi  mred  iy  tAe  A«m<»u. 

148.  T^ecnD/jruKicaltitMedbjtbcRonuiUKenehieAj  (be  tnliciim  or  wbe^  tba 
Jb',  or  Indiui  com  (Zai),  uxl  tbc  Aonlrum  or  bvjej  :  but  they  sowed  «1«>  tbe  iHigo  or 

rye,  thcAofciu  CT  millet,  tbt  puu'c  gmt  (Fonicufn  nittiacaiBi),  aod  tbe  awna  or  oat. 

149.  qf  legumei  tbty  cultiiated  the  fiia  oi  bom,  the  piMim  or  po,  the  liipima  or 
hipin,  the  ertmmof  tmzt,  tbe  Znu  or  Sat-tuv  (Lalliyrui  He*ra) ;  tbe  chickling  vetch  ( Zd- 
t^rwsitini) ;  tbe  chick  or  mouK  pea  (Ciceronelmtim);  and  the  kidnej  been  (  FAojnrfiu). 
lit  bema  wu  used  ■■  food  for  tbe  Knuits  or  sUtci  ;  tbe  others  were  grown  principal]; 
b  food  to  (be  laboring  cattle.  18 

150.  7%c  acMmHm,  or  (hI;  grain  [SnarnuM  Origntala,  L.) 
[fy.  18.)  was  culdnted  for  the  leeda  from  which  an  oil  was 
nptmrd,  and  uaed  ai  a  rabetitute  tor  that  of  olivea,  at  it 
tSS  ia  in  India  and  Qrina ;  and  aa  the  oil  of  tbe  poppj  ii 
ia  HoUaod,  Itaat  of  Ills  walnut  in  Sarof,  and  of  tbe  hemp 

151.  7VAeri^e])IaiittwcTecidefl;tbe  ti^AiMOrclanr, 
■itc  medic  <»'  Inccrn,  and  the  cytitiut.  What  tbe  latter  plant 
ii,  baa  not  been  diatincllf  aacertained.  "Bxy  cnltiraled  also 
the  gcjimni  and  Jimiim  gnrcian,  with  aereral  otlier^  wtiich 
from  tbe  ibai  iii»iiiin  left  of  tliam  canngt  now  be  ideotified. 
Tie  napuM  or  tamip,  and  rt^m  or  r^e,  ware  much  esteemed 
aad  eanfullj  cullifated.  Pliny  says,  "tbej  require  adryl 
rail ;  that  tbe  tape  will  grow  almost  any  where ;  that  it  is  nou- 
riitied  by  miati,  boar.&ost*  and  cold,  and  that  be  has  seen  some 
flf  tbem  opwanla  of  tartj  pamda  wei^L  Tbe  napus,"  ha 
«;i,  "  ddigbta  equally  in  colds,  irindi  make  it  both  sweeter 
and  largB-,  while  by  beat  they  grow  to  leaves. "     He  adds, 

"  the  mot«  diligent  hutbandnieii  plough  fire  times  for  the  napus,  four  limes  Ibr  tbe  rapa, 
and  apply  dung  to  both. "  (iVof.  2fi[l.  iTiii.  cap.  13.)  Palladiu*  recommends  soot  uid 
oil  aa  a  remedy  against  fliei  and  snaili,  in  tbe  culture  of  the  napus  and  reps.  While  tbe 
tonripi  wens  growing,  it  q>pean  persons  were  not  much  restricted  from  pulling  tbem. 
Colnmrila  oliaeriea,  that  in  Us  dme,  the  more  religioui  hutbandmen  KtU  obeerred  an 
aoacnt  ctuCixn,  meuioiied  by  Varro  as  being  recorded  by  Demetrius,  a  Qredi.  This 
WB^  daw  while  sowing  them  they  prayed  Ibey  might  grow  both  for  tbemseUes  and 
bsi^Ibdis.      Pliny  aaya  tlie  sower  was  naked. 

I5S.  Of  cnpt  uted  n  lie  arti  may  be  mentioDed  tbe  flax,  tbe  aenmum,  already  meo- 
tisncd,  and  the  p0{7y ;  the  two  Utter  were  grown  ibr  their  seeds,  which  wcrebruited  for  oil. 

153.  TkitgiwDiu  cnpi  were  willows,  both  for  basketmaking,  and  as  lies  and  poles  for 
<£ta  and  rines.  Copse  wood  waa  grown  in  some  places  for  fuel ;  but  chiefly  in  natural 
WDodi^  wbidi  were  pniodically  cut  "nmber  was  also  procured  from  tbe  natural  forests, 
^Kh  were  afaimdanl  both  of  oak,  dm,  beech,  pine,  and  larii.  19 

154.  nc/Vsarlnacultinled  eileosiTcty,  were  then 
c'i'c.  Tnefigwasgrowningardensandotdianls,  an 
prar;  and  in  &  gardeni  of  Itie  wealthy  were  found  n 
ia  laisuil  me,  with  the  exception  of  the  pine  apple,  1 
beiiy,  and  petliaps  tbe  orange,  though  tbe  lemon  seen 
Imbi  know  in  Palladiut'  time.  Tlie  rine  waa  sup| 
thai  or  poplan  (Sg.  19.),  or  tied  to  difftecnt  sorts  c 
{Jg-  to.),  as  in  Italy  at  tbe  prcsem  day. 

155.  AiotavU;prtaapaJ;I«U  crop*  i^  Soman  o^ 

Aon  wfaidi,  and  fnmi  tbe  liM  of  cullJTatnl  Timetables  giren  by  Pliny,  it  appears  they  bad 
mot  planta  and  trees  now  in  use,  with  tbe  exception  o' 
polatoe,  and  one  cr  two  others  of  leaa  consequence.  ^ 

156.  0/'a«iiabnured,tilequadnipeds  were  of  tbe  same  kinds 

Aanibes,  larks,  peacocks,  and  turtl^dom;  diey  also  reared   I 

mails,  dormice,  bees,  and  fldi.   Ilie  can  of  tbe  poultry  was  cbieBy   I 

twnmined  to  the  wUe  of  the  fivmer  or  btuliS' ;  and  it  was  diiefly  1 

aesr  Rente  and  Naples  where  the  more  delicate  turds  were  ei-tfl 

tondy  raared.      When  Rome  was  at  her  greatest  height  in  the  time  of  the  Cesan,  the 

naior  srticla  of  farm  produce  bore  a  lery  high  price.     Varro  informs  us,  that  "fiat  birds, 

«Hfa  ss  tfanubes,  black-tards,  he ,  were  sold  at  two  staillingi,  and  somethnes  5000  of 

A<n  wen  sold  in  a  year  from  one  farm.   (Tor.  Ub.iii.  cap.  3.)     Pea-fiwit  were  sold  at 

lI-  13s.  1^.;  an  ^g  was  iold  at  S*.  4d.     A  ftrmsoowtimespToducadaimany  ofthesc 
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ioiwh  as  to  ■ell  at  BOOL  (  Var»  lib.  SL  cap.  6.)  A  pair  of  fine  dovct  were  oommonlj  of 
tbe  same  price  with  a  peacock,  1^  ISs.  44.  If  Teiy  pretty,  thej  were  much  higher  in 
the  price,  no  less  than  8/.  6s,  StL  L.  Anius,  a  Roman  knight,  refused  to  sell  a  pair 
under  1 31.  6s.  Sd.  **  (Var.  lib.  iii.  cap.  7. )  Some  kinds  of  fishes  were  very  highly  valued 
among  the  Romans  m  the  time  of  Varro.  Hortensius,  whom  Varro  used  frequentlj 
to  Tisit,  would  sooner  have  parted  with  a  pair  of  his  best  coach -mules,  than  with  a  bearded 
mullet.  (  Var.  lib.  iii.  cap.  17.)  Herrius's  fish-ponds,  on  account  of  the  quantity  of  fish, 
were  sold  for  3S,S3S/.  6s.  8d.  (iVtn.  Nat.  Hist.  lib.  ix.  cap.  SS.)  Lucullus*s  likewise 
at  the  same  price.  (Id.  lib.  ix.  cap.  54.) 

SuBSKCT.  7.     Of  the  General  Maxims  of  Farm  Management  among  the  Romans, 

157.  In  every  art  that  has  been  long  practised,  there  are  maxims  of  management 
which  have  been  handed  down  from  one  generation  to  another ;  and  in  no  art  are  there  more 
of  these  than  in  agriculture.  Maxims  of  this  sort  were  held  among  the  Romans  in  the 
greatest  estimation,  and  their  writers  have  recorded  a  number  derived  from  the  lost 
Greek  writers,  and  from  their  own  traditionary  or  experimental  knowledge.  A  few  of 
these  shall  be  noticed,  as  characteristic  of  Roman  economy,  and  not  without  their  use 
in  modern  times. 

158.  To  sow  less  and  plough  better  was  a  maxim  indicating  that  the  extent  of  farms 
ought  to  be  kept  in  their  proper  bounds.  Fliny  and  Virgil  consider  large  farms  as  pre- 
judicial, and  Columella  says,  one  of  the  seven  wise  men  has  pronounced  that  there 
should  be  limits  and  measures  in  all  thing^.  ^  You  may  admire  a  large  farm,  but  cul. 
tivate  a  small  one  ;'*  and  the  Carthaginian  saying,  *<  that  the  land  ought  to  be  weaker 
than  the  husbandman,**  were  maxims  to  the  same  eflTect. 

159.  The  imjwriance  of  the  master's  presence  in  every  operation  of  farming  was  in- 
culcated by  many  maxims :  *'  Whoever  would  buy  a  field  ought  to  sell  his  house,  lest 
he  delight  more  in  the  town  than  in  the  country,**  was  a  saying  of  Mago.  '*  Wherever  tbe 
eyes  of  the  roaster  most  frequently  approach,**  says  Columella,  "  there  is  the  greatest 
increase.'*  It  is  justly  remarked  by  the  Rev.  A.  Dickson,  that  though  **  every  person 
knows  that  the  presence  and  attention  of  the  master  is  of  great  importance  in  every 
business ;  yet  every  person  does  not  know,  that  in  no  business  are  they  so  important  aa 
in  farming.*'  (Hist  of  the  An.  i.  206.) 

160.  ThcU  more  is  to  be  gained  by  cultivating  a  small  spot  weU  than  a  large  space  indiffer* 
entfyf  is  illustrated  by  many  sayings  and  stories.  "  A  vine-dresser  had  two  daugntera 
and  a  vineyard ;  when  his  eldest  daughter  was  married,  he  gave  her  a  third  of  his  vine- 
yard for  a  portion ;  notwithstanding  which,  he  had  the  same  quaittity  of  fruit  as  formeriy. 
When  hb  younger  daughter  was  married  he  gave  her  the  half  of  what  remained,  and  sdll 
the  produce  of  his  vineyard  was  not  diminished. "  {Col»  lib.  iv.  cap.  3.)  Pliny  mentions 
«  freedman,  who  having  much  larger  crops  than  his  neighbours,  was  accused  of  witchcraft 
and  brought  to  trial.  He  produced  in  the  forum  a  stout  daughter,  and  his  excellently 
constructed  iron  spades,  shears,  and  other  took,  with  his  oxen ,  and  said,  **  These,  Romans, 
are  my  charms."     He  was  acquitted.  (Nat.  Hist,  xviii.  6.) 

161.  Ostentatious  or  profuse  culture  is  not  less  condemned  than  imperfect  culture. 
**  The  andenta,**  says  Pliny,  **  assert  that  nothing  turns  to  less  account  than  to  give  land  m 
great  deal  of  culture.'*  '*  To  cultivate  well  is  necessary,  to  cultivate  in  an  extraordi- 
nary manner  is  hurtful."  **  In  what  manner  then,"  he  asks,  **  are  lands  to  be  culti- 
vated to  the  best  advantage  V*  To  this  he  answers,  "  In  the  cheapest  manner  if  it  ia 
good ;"  or  **  by  good  bad  things,**  which,  he  says,  were  the  words  the  ancients  used  ti> 
express  tiiis  maxim. 

162.  Industry  is  recommended  by  numerous  maxims.  «  The  ancients,"  says 
Pliny,  **  considered  him  a  bad  husbandman  who  buys  what  his  farm  can  produce  to 
him :  a  bad  master  of  a  family,  who  does  in  the  day-time  what  he  may  do  at  night,  ex~ 
cept  in  die  time  of  a  storm :  a  worse,  who  does  on  common  days  what  is  lawful  on 
iiolidays :  the  worst  of  all,  who  on  a  good  day  is  employed  more  vrithin  doors  than  in 
the  fields."  (Nat.  Hist,  xviii.  6.) 

163.  Xindness  and  humanity  to  servants  and  slaves  is  strongly  reconunended.  «  Slaves," 
pays  Varro,  **  must  not  be  timid  nor  petulant.  They  who  preside  must  have  some  degree 
of  learning  and  education ;  they  must  be  frugal,  older  than  the  workmen,  for  the  latter  are 
more  attentive  to  the  directions  of  these,  than  they  %n  to  those  of  younger  men.  Besides, 
it  must  be  most  eligible  that  th^  should  preside^  who  are  experienced  in  agriculture  ; 
for  they  ou^t  not  only  to  give  orders,  but  to  work,  that  they  may  imitate  him,  and  that 
tiiey  may  consider  that  he  presides  over  them  with  reason,  beomse  he  is  superior  in 
knowledge  and  experience:  nor  is  he  to  be  suffered  to  be  so  imperious  to  use  coerrion 
vritfa  stripes,  rather  than  words,  if  this  can  be  done.  Nor  are  many  to  beprocured  of  the 
same  country,  for  domestic  animosities  very  often  arise  from  dns  source.  You  must  en- 
oounge  them  who  preside,  by  rewarding  them,  and  you  must  endeavour  to  let  them  have 
some  privUc|{i^  aiid  maid  servants  wedded  to  than^  by  whom  they  may  have  a  family ; 
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fir  ty  theae  meM>  they  become  more  ite>dy  and  more  attached  to  tbeftnn.  Onaci^nt 
of  tliae  ooniiectionsj  the  epirotic  families  are  so  distinguiahed  and  attached.  To  give  the 
penoos  who  preside,  some  d^;ree  of  pleasure,  you  must  hold  them  in  some  estimation; 
and  yoa  must  oonsult  with  some  of  the  superior  workmen  concerning  the  work  that  is  to 
be  done :  when  you  behaye  thus,  they  think  that  they  are  less  despicable,  and  that  they 
«e  hdd  in  some  degree  of  esteem  by  their  master.  They  become  more  eager  for  work 
by  Ubeial  treatment,  by  giving  them  victuals,  or  a  laige  garment,  or  by  granting  them 
some  recreation  or  fkror,  as  the  privilege  of  feeding  something  on  the  farm,  or  some  such 
thing.  In  relation  to  them,  who  are  commanded  to  do  work  of  greater  drudgery,  or  who 
sre  punished,  let  somebodx  restore  their  good  will  and  affection  to  their  master  by  afford- 
iag  them  the  benefit  of  consolation. 

164.  Xkowiedge  in  matters  relative  to  agriculture  is  inculcated  by  all  the  rustic  authors. 
'*  Whoever,**  says  Columella,  **  would  be  perfect  in  this  science,  must  be  well  acquaint- 
ed with  the  qualities  of  soils  and  plants ;  must  not  be  ignorant  of  the  various  climates^, 
that  so  he  may  know  what  is  agreeable,  and  what  is  repugnant  to  each ;  he  must  know 
exadiy  the  succession  of  the  seasons,  and  the  nature  of  each,  lest,  beginning  his  work  when 
ihoiren  and  wind  are  just  at  hand,  his  labor  shall  be  lost.  He  must  be  capable  to  ob- 
ssve  exactly  the  present  temper  of  the  sky  and  seasons ;  for  these  are  not  always  regular, 
nor  in  every  year  does  the  summer  and  winter  bring  the  same  kind  of  weather,  nor  is  the 
spring  always  rainy,  and  the  autumn  wet.  To  know  these  things  before  they  happen, 
widout  a  very  good  capacity,  and  the  greatest  care  to  acquire  knowledge,  is,  in  my 
cipmion,  in  the  power  of  no  man.**  (Co/,  lib.  i.  prof,)  To  these  things  mentioned  by 
rnlnwiolla^  Virgil  adds  several  others.  *'  Before  we  plough  a  field  to  which  we  are 
Miangers,'*  says  he,  *<  we  must  be  careful  to  attain  a  knowledge  of  the  winds,  from  what 
points  they  blow  at  the  particular  seasons,  and  when  and  from  whence  they  are  most 
violent ;  the  nature  of  the  climate,  which  in  different  places  is  very  different ;  the  cus- 
toms of  our  forefathers;  the  customs  of  the  country;  the  qualities  of  the  different  soils; 
and  what  are  the  crops  that  each  country  and  climate  produces  and  rejects."  {Virg. 
Georg.  LLl.) 

165.  The  moling  experiments  is  a  thing  very  strongly  recommended  to  the  farmer  by 
some  of  our  authors.  *<  Nature,"  says  Varro,  "  has  pointed  out  to  us  two  paths,  which  lead 
to  tfie  knowledge  of  agriculture,  vis.  experience  and  imitation.  The  ancient  husband- 
men, by  miilging  experiments,  have  established  many  maxims.  Their  posterity,  for  tiie 
most  part,  imitate  them ;  we  ought  to  do  both,  imitate  others  and  make  experiments  our- 
sdvesy  not  directed  by  chance,  but  reason."  (  Var.  lib.  i.  cap.  18.) 

Sect.  V.     Of  the  Produce  and  Profit  of  Roman  Agriculture. 

166.  The  topics  tf  produce  and  propls  in  agriculture^  are  very  difficult  to  be  discussed  sa^ 
ti^actorify.  In  manufactures  the  raw  noaterial  is  purchased  for  a  sum  certain,  and  the 
manipulatioa  given  by  the  manufacturer  can  be  accurately  calculated ;  but  in  farming, 
though  the  rent  of  the  land  and  price  of  seed-corn,  which  may  be  considered  the  raw  ma- 
terials, is  known ;  yet  the  Quantity  of  labor  required  to  bring  forth  the  produce,  de- 
pends so  much  on  seasons,  accidents,  and  other  circumstances,  to  which  agriculture  is 
more  liable  than  any  other  art,  that  its  value  or  cost  price  cannot  easily  be  determined. 
It  is  a  oomnoon  mode  to  estimate  the  profits  of  farming  by  the  numerical  returns  of  the 
seed  sown.  But  this  is  a  most  fallacious  ground  of  judgment,  since  the  quantity 
cf  seed  pren  to  lands  of  different  qualities,  and  of  different  conditions,  is  very  dif- 
facnt ;  and  the  acre,  which,  being  highly  cultivated  and  sown  with  only  a  bushel  of  seed, 
returns  for^  for  one,  may  yield  no  more  profit  than  that  which  being  in  middling  con- 
dition requires  four  bushels  of  seed,  and  yields  only  ten  for  one. 

167.  ITke  retUTTU  of  seed  sown  mentioned  by  the  andenta,  are  very  remarkable.     We 

have  noticed  Isaac's  sowing  and  reiqting  at  Gerar,  (7.)  where  he  received  a  hundred 

for  one.     In  Mark's  gospel,  **  good  seed  sown  upon  good  ground,  is  said  to  bring  forth 

in  some  places  thirty,  in  others  forty,  in  others  sixty,  and  in  others  even  an  hundredfold." 

(Mark  iv.  8.)     A  hundred  fold,  Varro  informs  us,  was  reaped  about  Garada  in  Syria, 

and  Byzadum  in  Africa.     Pliny  adds,  that  from  the  last  place,  there  were  sent  to 

Aognstus  by  his  ftctor  nearly  400stalks,  all  from  one  grain ;  and  to  Nero,  340  stalks. 

He  s^a^  he  has  seen  the  soil  of  this  fields  *'  which  when  diy  the  stoutest  oxen  cannot 

plough;  but  afker  rain  I  have  seen  it  opened  up  by  a  share,  drawn  by  a  wretched  ass  on 

the  one  nde^  and  an  old  woman  on  the  other.*'  {Nat.  JBist.  xviii.  cap.  5.)     The  returns 

in  Italy  were  much  less  extraordinary.     Va^ro  say%  there  are  sown  on  a  jugerum,  four 

nodii  (pecks)  of  beans,  five  of  wheat,  six  of  barley,  and  ten  of  far  (maize) ;  more  or  less 

asffie  soil  u  rich  or  poor.     The  produce  is  in  some  places  ten  after  one,  but  in  others,  as 

in  Tuscany,  fifteen  afWr  one.  '*  (Lib.  i.  cap.  44.)     This,  in  round  numbers,  is  at  the  rate 

ef  tmeatj'one  and  thirty-two  bushels  an  English  acre.     On  the  exceUent  lands  of  Leon- 

tinom  in  Sicily,  the  produce^  according  to  Cicero,  was  no  more  than  from  eight  to  ten  for 

<ae.    In  ColniaeUa's  tixhe,  when  agriculture  had  declined,  it  was  still  less. 
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168.  Tht farmer* %ptofii  cannot  be  correctly  ascertained ;  but,  according  to  i^  calculation 
made  by  the  Rer.  A.  Dickaon,  tiie  surplus  produce  of  good  land  in  the  time  of  Varro, 
was  about  fifteen  pecks  of  wheat  per  acre ;  and  in  the  time  ^  Columella,  lands  being  worse 
cultivated,  it  did  not  exceed  three  and  one-third  pecks  per  acre.  What  proportion  of  tliia 
went  to  the  landlord  cannot  be  ascertained.  Com,  in  Varro*s  time,  was  from  4(f.  to  5^ 
per  peck  :  seventy  years  afterwards,  in  the  time  of  Columella,  it  had  risen  to  Is.  9</.  per 
peck.  Vineyards  were  so  neglected  in  the  time  of  this  author,  that  they  did  not  yield 
more  to  the  landlord  as  rent,  than  145.  or  15<.  per  acre. 

1 69.  The  jyrice  of  land,  in  the  time  of  Columella  and  Pliny,  was  twenty-five  years*  pur- 
chase. It  was  common,  both  these  writers  inform  us,  to  recaife  4  per  cent,  for  capital  so 
invested.  The  interest  of  money  was  then  6  pa*  cent. ;  but  this  6  per  cent,  was  not  what 
we  would  call  legal  interest ;  money  among  the  Romans  being  left  to  find  its  value,  like 
other  commodities,  of  course  the  interest  was  always  fluctuating.  -*  Such  is  the  essence  of 
what  is  known  as  to  the  produce,  rent,  and  price  of  lands  among  the  Romans. 

Skct.  VI.     Of  the  Roman  AgncuUuritt$y  in  respect  to  general  Sdeneet  and  the 

Advancement  of  the  Art, 

170.  The  tdencet  cultwated  by  the  Greeks  and  Romans  were  chiefly  cf  the  menial  and 
mathematieal  kind.  They  knew  nothing  of  chemistry  or  physiology,  and  very  little  of 
either  brandies  of  natural  philosophy ;  and  hence  their  progress  in  the  practical  arts  was 
entirely  the  result  of  observation,  experience,  or  accident,  in  none  of  their  agricultural 
writers  is  there  any  attempt  made  to  give  the  rationale  of  the  practices  described  ;  abso- 
lute directions  are  either  given,  as  is  frequently  the  case  in  Virgil  and  Columella ;  or  the 
historical  relation  is  adopted,  and  the  reader  is  informed  what  is  done  by  certain  persons, 
or  in  certain  places  ;  as  is  generally  the  case  with  Varro  and  Pliny. 

171.  Wherever  the  phenomena  <f  nature  are  not  accounted  for  scientytcally,  recourse  is 
had  to  supernatural  causes  ;  and  the  idea  of  this  kind  of  agency  once  admitted,  there  ia 
no  limit  tiiat  can  be  set  to  its  influence  over  the  mind.  In  the  early  and  ignorant  agea 
good  and  evil  spirits  were  supposed  to  take  a  concern  in  every  thing  ;  and  hence  the 
endless  and  absurd  superstitions  of  tlie  Egyptians,  some  of  which  have  been  already 
noticed,  and  the  equally  numerous  though  perhaps  less  absuni  rites  and  ceremonies  of  the 
Greeks,  to  procure  their  favor,  or  avert  their  evil  influence.  Hesiod  considered  it  of 
not  less  importance  to  describe  what  works  were  to  be  done,  than  to  describe  the 
lucky  and  unlucky  days  for  their  performance.  Homer,  Aristotle,  Theophrastus,  and 
all  the  Greek  authors,  are  more  or  less  tinctured  with  this  religion,  or  superstition  as 
we  are  pleased  to  call  it,  of  their  age. 

1 72.  As  the  Romans  made  few  advances  in  science,  consequently  they  made  equally  few  in 
divesting  themselves  of  the  superstitions  of  their  ancestors.  These,  as  most  readers 
know,  entered  into  every  action  and  art  of  that  people,  and  into  none  more  than  agri- 
culture. In  some  cases  it  is  of  importance  for  the  general  reader  to  be  aware  of  this, 
before  perusing  their  rustic  authors ;  as  in  the  case  of  heterogeneous  grafting,  and  the 
spontaneous  generation  and  transmutation  of  plants,  which,  though  stated  by  Virgil 
and  Pliny,  and  others,  as  facts,  are  known  to  every  physiologist  to  be  impossible  :  but 
other  relations  are  too  gross  to  be  entertained  as  truths  by  any  one.  Of  these  we  may 
mention  the  lunar  days,  the  impregnation  of  animals  by  particular  winds,  &c.  It  xa 
impossible  not  heartily  to  concur  with  Lord  Kaimes  in  congratulating  the  present  age 
in  the  delivery  from  such  "  heavy  fetters.'*  It  is  curious  to  observe  the  religious  eco- 
nomy of  Cato :  after  recommending  the  master  of  the  family  to  be  regular  in  perform, 
ing  his  devotions,  he  expressly  forbids  the  rest  of  the  family  to  perform  any,  either  by 
themselves  or  others,  telling  them  that  they  were  to  consider  that  the  master  performed 
sufficient  devotions  for  the  family.  (Cat,  cap.  43.)  This  was  probably  intended  not 
only  to  save  time,  but  also  to  prevent  such  slaves  as  had  naturally  more  susceptible 
imaginations  than  the  others,  from  becoming  religious  enthusiasts. 

173.  What  degree  of  imjnwement  agriculture  received  from  the  Romans,  is  a  question 
we  have  no  means  of  answering.  Agriculture  appears  obviously  to  have  decUned 
from  the  time  of  Cato  and  Varro  to  Pliny ;  and  therefore  any  improvement  it  received 
must  have  taken  place  antecedently  to  their  era.  As  these  authors,  however,  generally 
refer  to  the  Greeks  as  their  masters  in  this  art,  it  appears  very  doubtfiil  wh^er  they 
did  any  thing  more  than  imitate  their  practice.  As  a  more  luxurious  people,  they 
introduced  new  fruits,  and  probably  improved  the  treatment  of  birds,  and  other  minor 
products ;  but  these  belong  more  to  gardening  and  domestic  economy,  than  to  field 
cultivation.  In  the  culture  of  corn,  herbage,  plants,  and  fruit-trees,  and  in  the 
breeding  and  rearing  of  cattle,  Noah  and  his  sons,  the  Jews,  the  Babylonians, 
Egyptians,  and  Greeks,  may  have  been  as  far  advanced  as  the  Romans,  for  any 
thing  that  appears  to  the  contrary.  The  great  agricultural  advantages  which  mankind 
have  derived  finom  the  Romans,  is  the  diflfusion  of  the  art  by  their  almost  uniireml 
conquests. 


Book  I.  AGRICULTURE  OF  THE  MIDDLE  AO£a  dS 

Sm.  VII.  Of  the  ExtetU  to  uhich  Agriculture  was  carried  m  the  Roman  Promnceif  . 

andaf  iU  Ihdine, 

174k  T%eart  ofagricutture  ttas  not  onlyfamiHar  to,  but  held  in  estimation  byeoertf  Roman 
mUier.  It  was  practised  by  him  in  every  foreign  country  where  he  wu  stationsry ;  and 
tnght  to  the  inhafattants  of  such  as  were  uncultivated.  In  some  countries,  as  in 
Crtwginia,  great  part  of  Spain ,  and  a  part  of  the  south-east  of  France,  agriculture 
«» as  ftr  advanced  as  in  Italy;  because  at  Carthage  and  Marseilles,  the  Greeks  had 
pliBted  coloaies,  who  flourished  anterior  to  the  Romans,  or  at  least  long  before  they 
extended  their  conquests  to  these  countries :  but  in  Helvetia,  Germany,  and  Britain,  it 
«» in  a  very  rude  state  or  unknown. 

175.  In  Germany,  excepting  on  the  borders  of  die  Rhine,  agriculture  was  never 
gCBcnlly  practised.  The  greater  part  of  the  country  was  covered  with  forests ;  and 
Inmting  and  paaCnrage  were  the  chief  occupations  of  the  people  when  not  engaged  in 
vir.  The  decline  of  the  Roman  power  in  that  country,  tiierefore,  could  make  very 
litde  difierenoe  as  to  its  agriculture. 

176.  In  Britain,  according  to  Caesar,  agriculture  was  introduced  by  colonies  Jrom 
Belgium,  wUcb  took  shelter  there  from  the  encroachments  of  the  Belgs  from  Germany, 
abcut  B.C.  150.  These  colonies  began  to  cultivate  the  sea  coasts ;  but  the  natives  of  the 
ialand  parts  lived  on  roots,  berries,  flesh,  and  milk.  It  appears  from  Dio  Niceus,  that 
tfacy  never  tasted  fish,  though,  in  Ossian's  time,  they  were  acquainted  with  catching 
birdi  with  hawks  trained  far  that  purpose.  Pliny  mentions  the  use  of  nuurl  as  being 
koown  tothe  Britons;  and  Diodorus  Siculus  describes  their  method  of  preserving  com, 
bjr  Isjittg  it  up  in  the  ear  in  caves  or  granaries. 

177.  But  thegeneralspread  cf  agriculture  in  .Biritom  was  no  doubteffected  by  the  Romans. 
Ike  trfliute  of  a  certain  quantity  of  com,  vriiich  they  imposed  on  every  part  of  the 
eimtry,  as  it  fell  under  their  dominion,  obliged  the  inhabitants  to  practise  tillage ;  and 
from  the  eiample  of  the  conquerors,  and  the  richness  of  the  soil,  they  soon  not  only 
prodooed  a  saflicicnt  quantity  of  com  for  their  own  use  and  that  of  the  Roman  troops, 
te  aflbtded  every  year  a  very  great  surplus  for  exportation.  The  emperor  Julian,  in 
the  fianrth  ceutury,  built  granaries  to  receive  this  com,  and  on  one  occasion  sent  a  fleet 
of  d|{fat  hundred  ships,  **  larger  than  common  barks,**  to  convey  it  to  the  moutli  of  the 
Rlane,  where  it  was  sent  up  the  country  for  the  support  cS  the  plundered  inhabitants. 

178.  JgrieuUuire  among  the  Romans  themselves  had  begun  to  decline  in  Varro*s  time,  and 
vras  at  a  low  ebb  in  the  days  of  Pliny.  Many  of  the  great  men  of  Rome,  trusting 
to  flieir  revenues  from  the  provinces,  neglected  the  culture  of  their  estates  in  Italy ; 
otben,  in  want  of  money  to  answer  the  dumsands  of  luxury,  raised  all  they  could  upon 
credit  or  mortgage,  and  raised  the  rents  of  their  tenants  to  an  oppressive  height  to 
caaUe  them  to  pay  the  interest.  The  farmer  was  in  this  manner  deprived  of  his  capital ; 
In  ipirits  were  broken,  and  be  ceased  to  exert  himself,  or  became  idle  and  rapacious  like 
Ibs  landloid.  The  dvil  wars  in  the  end  of  the  second  century ;  the  tyrannic  conduct  of 
the  empoiors  in  the  third ;  the  removal  of  the  seat  of  empire  to  Constantinople  in  the 
niddk  of  that  which  followed;  prepared  the  way  for  the  entrance  of  the  Goths  in  the 
^pnning  of  the  fifrfa  century,  whidi  completed  the  downfal  of  agriculture  and  every 
(Metfol  art  It  decfined  at  tiie'  same  time  in  all  the  western  prorinces :  in  Africa, 
and  Spam,  by  the  incursiana  of  the  Moors ;  in  Fhmce,  from  the  inroads  of  the  Germans  ; 
in  Gennaiiy  and  Helvetia,  from  the  inhabitants  leaving  their  country  and  preferring 
* imdalory  life  in  other  stales;  and  in  Britain,  from  the  invasion  of  die  Saxons,  and 
the  iivoids  of  the  Scots  and  Ficts. 


CHAr.  III. 

tRitsry  ff  JgricuUure  during  the  Middle  Ages,  or  from  the  Fifth  to  the  Seventeenth 

Century. 

17&  In  the  ages  of  etnard^  and  barbarism  which  succeeded  the  fall  of  the  Romanpower 
in  Earope,  agriculture  sppean  to  have  been  abandoned,  or  at  least  extremely  neglected. 
l^Hhinige,  in  troublesome  times,  is  always  preferred  to  tillage,  because  sheep  or  cattle 
nsj  be  concealed  fitmi,  or  driven  away  on  the  approach  of  an  enemy ;  but  who  would 
lov  irilhottt  a  certainty  of  bdng  able  to  reap  ?.  Happily,  the  weaknesses  of  mankind 
waetimti  serre  to  mitigate  the  e£EectB  of  their  vices.  Thus,  the  credulity  of  the  bar- 
t'vians  of  these  times  l^  them  to  respect  the  religious  establishments,  and  in  these  were 
pvcKncd  aicfa  remains  of  letters  and  of  arts  as  had  escaped  from  utter  destmction. 
Hiae  institutions  were  at  first  very  limited,  both  in  their  buildings  and  possessions,  and 
Ae  ahriataats  frugal  and  viitnous  in  their  habits ;  but  in  a  very  few  years,  by  the  pants 
*f  the  ilch  warriors,  they  acquired  extensive  poeseasions ;  erected  the  most  magmficent 
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buildings,  and  lived  in  abundance  and  luxury.  Thdr  lands  were  culUvated  bj  serrants, 
under  the  direction  of  the  priests,  who  would  have  reccrarse  for  infonnation  to  the 
Roman  agricultural  writers,  whidi,  in  common  Vith  such  other  books  as  then  existed, 
were  almost  exclusively  to  b6  found  in  their  libraries.  We  know  little  of  die  progress 
of  agriculture  under  these  circumstances  for  nearly  ten  centuries,  when  it  began  to 
revive  throughout  Europe  among  the  lay  proprietors.  We  shall  notice  some  particu- 
lars relative  to  this  revival,  first  in  Italy,  and  next  in  Germany,  France,  and  England. 
So  little  is  known  of  the  husbandry  of  Spain  and  the  Netherlands  during  this  period, 
that  we  shall  defer  what  we  have  to  say  of  those  countries  till  we  treat  of  their  modem 
state. 

Scot.  I.     Hisiory  of  AgricvJUwre  in  Italy  during  the  MUdie  Agn. 

180.  IMiU  is  known  rf  the  agriculture  of  Italy  from  the  time  tf  Kmy  till  that  of 
Crescenrio,  a  senator  of  Bologna,  whose  work  In  Commodium  RuraHum,  written  in 
1300,  waa  first  printed  at  Florence  in  1478.  He  Vfas  soon  followed  by  several  of  hia 
countrymen,  among  whom  Tatti,  Stefano,  Augustino  Gallo,  Sansovino,  Lauro,  and 
Torello  desorve  to  be  mentioned  with  honor.  From  some  records,  however,  it  appears 
that  irrigation  had  been  practised  in  Italy  previously  to  1037.  The  monks  of 
Chiarevime  had  formed  extensive  works  of  this  kind,  and  had  become  so  celebrated  as 
to  be  consulted  and  employed  as  hydraulic  engineers  by  the  Emperor^  Frederic  I.  in 
the  thirteenth  century.  Silk  worms  were  imported  from  Greece  into  Sicily  by  Roger, 
the  first  king  of  that  island,  in  1 146 ;  but  they  did  not  extend  to  the  continental  states 
for  many  years  afterwards. 

181.  In  the  early  part  of  the  fourteenth  century^  the  inhabitants  of  the  south  of  Italy 
were  strangers  to  many  of  the  conveniences  of  fife ;  they  were  ignorant  of  the  proper 
cultivation  of  the  vine,  and  the  common  people  were  just  beginning  to  wear  shirts. 
The  Florentines  at  that  time  were  the  only  people  of  Italy  who  traded  with  England 
and  Frsnce.  The  work  of  Cresoenzio  is  obviously  a  compilation  from  the  Roman 
authors,  and  therefore  cannot  be  considered  as  giving  an  account  of  the  agriculture  of 
his  time ;  but  an  edition  published  at  Basil  in  1548,  and  illustrated  with  figures,  may 
probably  be  considered  as  indicating  the  implements  then  in  use.  The  plough  is 
drawn  by  only  one  ox  :  but  different  kinds  to  be  drawn  by  two  and  four  oxon  are 
described  in  the  text.  A  driver  is  also  mentioned,  which  shows  that  the  ploughmen  of 
those  days  were  less  expert  than  during  the  time  of  the  Romans,  who  used  none.  A 
waggon  is  described  with  a  wooden  axle  and  low  wooden  wheels ;  each 
wheel  formed  either  out  of  one  piece  or  of  four  pieces  joined  together. 
Knives,  scythes  {Jig,  21 . ) ,  and  other  grsfting  tools,  as  well  as  the  mode  of 
perfbrming  the  operation,  are  figured.  Sowing  was  then  performed  ex- 
actly as  it  was  among  the  Romans,  and  is  still  in  most  parts  of 
Europe,  where  a  sowing  machine  is  not  employed.  The  various  hand 
tools  for  stirring  and  turning  the  soil  are  described  and  exhiMted ;  and 
the  Roman  bidens  shown  as  in  use  for  cultivating  the  vine.  All  the 
agricultural  and  horticultoral  plants  described  by  Pliny  are  treated  of,  but  no  others. 

182.  Towards  the  end  of  the  sixteenth  century,  TareIlo*s  Ricordo  d^Agriadtvra  was 
published.  In  1584,  Pope  Sixtus,  according  to  Harte  (ElMoy,!.),  forc^  his  subjects 
to  work,  that  they  might  pay  tiie  heavy  taxes  imposed  on  than ;  and  by  this  meana 
rendered  them  happy  and  contented,  and  himself  rich  and  powerftil.  He  found  them 
sunk  in  sloth,  overrun-  with  pride  and  poverty,  and  lost  to  all  sense  of  dvil  duties ;  but 
he  recovered  ^em  from  that  despicable  state,  first  to  industry,  and  next  to  plenty  and 
regularity.  He  effected  this  by  a  plain  maxim,  the  practice  of  which  however  none 
but  a  great  genius  could  have  enforced,  which  was  that  <<  a  people  not  pressed  by  taxes 
are  apt  to  grow  indolent,  and  that  industry  is  the  only  source  of  riches  and  plenty  to 
a  state.** 

1 83.  Naples  being  at  this  period  a  Spanish  province,  the  vrars  in  vrhicfa  Spain  was  en- 
gaged obliged  her  to  put  a  tax  upon  fruit ;  and  as  fruits  were  not  only  Uie  chief  de- 
licacies but  articles  of  subsistence  among  the  Neapolitans,  this  imposition  is  said  to 
have  rendered  them  industrious.  -  But  though  some  agricultural  books  were  published 
at  Naples  during  the  sixteaitfa  century,  there  is  no  evidence  tliat  they  ever  maide  mudi 
progress  in  culture.  Ilieir  best  lands  are  in  Sicily ;  and  on  them  a  com  crop  and  a 
fallow  was  and  is  tinr  rotation,  and  the  produce  seldom  exceeded  eight  or  ten  for  one, 
as  in  the  time  of  the  Romans.  This  is  the  case  in  Sicily  st  present ;  and  it  is  not 
likely  to  have  been  different  or  at  least  not  better  from  the  fiifUi  to  the  seventeenth 
centuries. 

184.  Tke  greatest  agricultural  impnn>ements  in  //o^  which  took  place  during  the 
period  in  question,  were  in  Tuscany  and  Lombardy.  ui  the  former  coubtry  the  culture 
of  the  vine  and  the  olive  were  brought  to  greater  perfection  tfaanany  where  else  in  Europe. 
The  oil  of  Lucca  and  the  wines  of  Florence  became  cdelmrted  in  other  countries,  and 
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tim  cummotco  in  these  titicks  enriched  the  infaabitantB,  and  enabled  the  proprietors  to 
beafeow  increaaed  attention  to  the  cultiTation  of  their  estates.  Lombardy  excelled  in  die 
cnhure  of  com  and  cattle  as  well  as  of  the  vine.  The  butter,  cheese,  and  beef  of  the 
coantiy,  were  esteemed  the  best  in  Italy.  The  pastures  were  at  that  time,  and  still  are, 
more  pixKluctive  than  any  in  Europe,  or  perhaps  the  world,  haying  the  three  advantages 
of  a  climate  so  temperate  in  winter  that  the  grass  grows  all  the  year ;  a  soil  naturally 
rich ;  and  an  abundant  supply  of  river  water  for  irrigation.  The  irrigation  of  Lom- 
bardy Ibnns  the  chief  feature  of  its  culture.  It  was  b^^n  and  carried  to  a  considerable 
extent  under  the  Romans,  and  in  the  period  of  which  we  speak  extended  and  increased 
under  the  Lombard  kings  and  wealthy  reUgious  establishments.  Some  idea  may  be 
Ibnned  of  the  comfort  of  the  farmers  in  Lombardy  in  the  thirteenth  century,  by  the 
picture  of  a  farm-house  given  by  Crescenzio,  who  lived  on  its  borders,  which,  as  a  French 
aadquarian  (Paulinag)  has  observed,  differ  little  from  the  best  modem  ones  of  Italy, 
but  in  being  covered  with  thatch. 

SzcT.  II.     HtMtory  of  AgricuUttre  in  France  from  the  Fifth  to  the  Seventeenth 

Century, 

185.  Tft^  nations  who  conquered  France  in  the  fifth  century  were  the  Goths,  Vandals, 
and  Flanks.  The  two  former  nations  claimed  two-thirds  of  the  conquered  lands 
{Lilget  Burgundiorumf  tit.  54.],  and  must  of  course  have  very  much  altered  both  the 
stale  of  property,  and  the  management  of  the  affairs  of  husbandry.  The  chum  of  the 
Fkaaka  is  more  uncertain ;  they  were  so  much  a  warlike  people,  that  they  probably 
dealt  oBore  fisvorably  with  those  whom  they  subjected  to  their  dominion. 

i86L  jiU  that  is  imoun  tf  the  dfricuUure  of  these  nations  and  of  France  till  the  ninth 
eemtusy  is  derived  Irom  a  perusal  of  their  laws.  These  appear  to  have  been  ikvorable 
to  cnhivatioa,  especially  the  laws  of  the  Franks.  Horses  are  frequently  mentioned,  and 
a  diatiiictioii  made  between  the  war  horse  and  farm  horse,  which  shews  that  this  animal 
waa  at  that  period  more  common  in  France  than  in  Italy.  Horses,  cattle,  and  sheep, 
ware  pastured  in  the  forests  and  commons,  with  bells  about  the  necks  of  several  of  them, 
Ibr  their  more  ready  discovery.  The  culture  of  vines  and  orchards  was  greatly 
eneosraged  by  Charlemagne  in  the  ninth  century.  He  planted  many  vineyards  on  the 
crown  lands  which  were  situated  in  every  part  of  the  country,  and  left  in  his  capitularies 
particular  instructions  for  their  culture.  One  of  his  injunctions  prohibits  an  ox  and  an 
ass  ftan  being  yoked  together  in  the  same  plough. 

187.  During  great  part  o^  the  ninth  and  tenth  centuries,  France  was  harassed  by 
dvil  wan^  and  agriculture  declined ;  but  to  what  extent,  scarcely  any  facts  are  left  us 
to  MCgitain*  A  law,  paaied  in  that  period  respecting  a  farmer's  tilling  the  lands  of  his 
aopcrior,  enacts  that  if  the  catde  are  so  weak  that  four  could  not  go  a  whole  day  in  the 
plough,  he  waa  to  join  these  to  the  cattle  of  another  and  work  two  days  instead  of  one. 
He  who  kept  no  cattle  of  his  own  was  obliged  to  work  for  his  superior  tliree  days  as 


188.  In  the  eleventh  and  twMh  centuries^  the  country  enjoyed  more  tranquillity,  and 
agriculture  waa  improved.  Ju^^ing  fkom  the  Abbi  Suger's  account  of  the  abbey  lands 
of  8l  Dcnmsy  better  fiurm-houses  were  built,  waste  hmds  cultivated,  and  rents  more 
dmn  doubled.  Hie  church  published  sevend  canons  for  the  security  of  agriculture 
daring  this  period,  which  must  have  had  a  beneficial  effect,  as  the  greatest  proportion  of 
the  beat  lands  in  every  country  were  then  in  the  hands  of  the  dei^. 

189.  In  the  thirteenth  century  little  alteration  took  place ;  but  the  number  of  holidays 
were  diminisiied,  and  mills  for  grinding  com  driven  by  vrind  introduced. 

190.  In  the  fourteenth  and  fifteenth  centuries  agriculture  suffered  greatly  by  the 
EnglrUi  wan  said  conquests,  and  by  .political  regulations  reUtivdy  to  the  export  and 
natkot  price  of  com. 

191.  jfbout  the  middle  of  the  sixteenth  century  the  first  agricultural  work  produced  in 
¥rwDC6  made  its  appearance.  It  was  entitled,  IjCS  Moyens  de  devenir  riche,  and  was  written 
by  Beraard  de  Pallisy,  a  potter,  who  had  written  on  various  subjects.  It  is  a  very  short  tract, 
compoaed  of  economical  remarks  on  husbandry,  or  raral  and  domestic  economy.  Towards 
the  end  of  this  century,  under  Henry  IV.,  and  his  virtuous  minister  Sully,  considerable 
enterprise  waa  displayed.  Canals  were  projected  and  one  begun,  and  according  to 
SuOj,  Finance  in  his  time  abounded  with  com,  grain,  pulse,  wine,  cider,  flax,  hemp, 
sah,  wool,  oil,  dyeing  drugs,  cattle  great  and  small,  and  every  thing  else,  whether  neoes. 
saiy  or  convenient  for  life,  both  for  home  consumption  a^d  exportation.  {Mem, 
b.  sri.  S85.     Banien's  Hist,  of  France^  i.  433.)  ^ 

SacT.  III.     Of  the  Jgriculture  vf  Germawf  and  other  Ncrihem  States  from  the  Iffth 

to  the  Seventeenth  Century. 

198.  The  nations  nerih  of  the  Rhine  a$ul  the  Danube,  during  the  first  half  of  these 
ootturias,  watt  chiefly  employed  in  making  inroads  or  conquests  on  their  southern  neigh- 
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ban ;  and  duriag  tiie  whole  period  they  were  tiiore  or  len  engaged  in  attacking  ona 
another.  Under  such  circumstances,  agriculture  must  either  have  remained  in  the  state 
which  we  have  already  described  (178.),  or  it  must  have  declined.  In  some  states  or 
kingdoms  it  may  have  been  less  neglected  than  in  others,  or  may  even  have  improved ; 
but  during  the  whole  of  this  period,  nothing  was  effected  which  demands  particular 
attention. 

193.  The  earUeU  Gertnan  author  on  hutbandry  is  Conrsdus  Heresbachius,  who  wat 
bom  in  1508,  and  died  in  1576.  His  work,  De  Me  RusHca,  was  published  after  hia 
death.  It  is  an  avowed  compilation  from  all  the  authors  who  had  preceded  him,  and 
contains  no  information  as  to  the  state  of  agriculture  around  him.  It  is  a  dialogue  in 
four  books,  and  includes  also  gardening.     The  persons  are  Cono,  a  gentleman  retired 

tothe  country ;  Rigo,  a  courtier;  Metelea,  wife  of  Cono;  and  Hermes,  a  servant. 
The  conversation  is  carried  on  in  Cono*s  house,  and  on  his  farm,  and  the  different 
speakers  are  made  to  deliver  all  that  has  been  said  by  all  the  Greek  and  Roman  writers, 
from  Hesiod  to  Pliny,  by  Crescenzio  and  other  Italians,  and  by  various  writers  on 
general  subjects  :  they  converse  on  the  advantages  of  agriculture  as  a  pursuit ;  on  ita 
general  maxims  and  practices ;  on  the  culture  of  particular  plants,  and  the  economy  of 
the  house  and  garden. 

1 94.  No  other  booh  on  afj^ricuUure  of  any  note  appeared  in  Germany  dttring  the  period 
under  review*  About  the  middle  of  the  sixteenth  century,  the  Elector  of  Saxony, 
Augustus  II.,  is  said  to  have  encouraged  agriculture,  and  to  have  planted  the  first  vine- 
yard in  Saxony ;  but  from  the  implements  with  which  he  worked  in  person,  which  are 
still  preserved  in  the  arsenal  of  Dresden,  he  appears  to  have  been  more  a  gardener  than 
a  farmer.  It  is  to  be  regretted  that  the  histories  AF  the  arts  in  the  northern  countries 
during  the  middle  ages  are  very  few,  and  so  little  known  or  accessible,  that  we  cannot 
derive  much  advantage  from  them.. 

Sect.  IV.    History  of  Agriculture  in  Britain  from  the  F^lh  to  the  Seventeenth  Century. 

195.  Britain^  on  hang  quitted  by  the  Jiomofu,  wot  inoaded  by  the  Saxontf  a  ferocioua 
and  ignorant  people,  by  whom  agriculture,  and  all  other  civilised  arts,  were  neglected. 
In  the  eleventh  century,  when  the  Saxons  had  amalgamated  with  the  natives,  and  con- 
stituted the  main  body  of  the  English  nation,  the  country  was  again  invaded  by  the  Nor- 
mans, a  much  more  civilised  race,  who  introduced  considerable  improvement.  These 
two  events  form  two  distinct  periods  in  the  history  of  British  agriculture,  and  two 
others  will  bring  it  down  to  the  seventeenth  century. 

SuBSxcT.  1.     Hittory  of  Agriculture  in  Britain  during  the  AngUh-Saaeon  Dynasty  f    or 

from  the  Fifth  to  the  Eleventh  Century, 

196.  At  the  arrival  of  the  Anglo-Saaxms  this  island,  according  to  Fleury,  {History, 
voL  iv.  p.  97.)  abounded  in  numerous  flocks  and  herds,  which  these  conquerors  seized, 
and  pastured  for  their  own  use ;  and  after  their  settlement  they  still  continued  to  follow 
pasturage  as  one  of  the  chief  means  of  their  subsistence.  This  is  evident  from  the  great 
number  of  laws  that  were  made  in  the  Anglo-Saxon  times,  for  regulating  the  prices  of  aH 
kiuds  of  tame  cattle,  directing  the  manner  in  which  they  were  to  be  pastured,  and  for 
preserving  them  from  thieves,  robbers,  and  beasts  of  prey.     ( WOkins,  Leges  tSuron, 

passim,) 

1 97.  The  Welsh  in  thtsperiod,  from  the  nature  of  their  country,  and  other  circumstances, 
depended  still  more  on  ^ir  flocks  and  herds  for  their  support ;  hence  their  laws  rea- 
pecting  pasturage  were  more  numerous  and  minute  than  Uiose  of  the  Saxons.  {L^es 
WaUicat  passim. )  From  these  laws  we  learn,  among  many  other  particulars,  which  need 
not  be  mentioned,  that  all  the  cattle  of  a  village,  though  belonging  to  different  owners, 
were  pastured  together  in  one  herd,  under  the  direction  of  one  person  (with  proper 
assistants) ;  whose  oath,  in  all  disputes  about  the  cattle  under  his  care,  was  decisive. 

198.  By  one  of  these  laws,  they  were  prohibited  to  plough  with  horses,  mares,  or  cows, 
but  only  with  oxen.  (Leges  WaUicm,  p.  288.]  Their  ploughs  seem  to  have  been  very 
slight  and  inartificial ;  for  it  was  enacted,  that  no  man  shpuld  undeitake  to  guide  a 
plough  who  could  not  make  one ;  and  that  the  driver  should  make-  the  ropes  of  twisted 
willows,  with  which  it  was  drawn.  {Id,  p.  S8S.)  But  slight  as  these  ploughs  were, 
it  was  usual  for  six  or  eight  persons  to  form  themselves  into  a  society  for  fitting  out  one 
of  them,  and  providing  it  with  oxen,  and  every  thing  necessary  for  ploughing ;  and 
many  minute  and  curious  laws  were  made  for  the  regulation  of  such  societies.  This  is 
a  sufficient  proof  both  of  the  poverty  of  the  husbandmen,  and  of  the  imperfect  state  of 
agriculture  among  the  ancient  Britons  in  this  period. 

1 99.  (^fiain  privileges  were  allowed  to  any  person  who  laid  dung  on  a  afield,  cut  down 
a  wood,  or  folded  his  cattle  on  another's  land  for  a  year.  Such  was  the  state  of  agri- 
enlture  daring  this  period  in  Wales ;  it  waa  probably  in  a  stfll  more  impeifecC  state 
among  the  S^Ma  and  Picts,  but  of  this  we  have  no  means  of  ascertaining. 
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iOO.  OiO'  ^Hgh-SnBti  micertorf  ierwed  their  tripa  and  nvnuuri  from  iht  andnt 
Gcrmami,  who  wcra  not  much  ulilicled  to  agriculture,  but  depended  chiefly  OD  tbeir 
tacks  and  beriU  for  their  nibmneace.  (Stnia,  I.  Tii.  Cirtar  lU  Bti.  Gal.  1.  ti.)  TImm 
ratios  and  banghtj'  warrion  eMeoned  the  culCiTaticm  oV  tbeir  juids  too  ignoble  and 
Urarious  im  employment  for  tbemaeliei,  and  therefore  committed  it  vholly  to  their 
mnen  and  iU<e&.  (Tlicit.  dt  Morib.  Ger7ium.c.l5.)  Iliey  were  eien  at  pains  to  cou- 
Bri»e  lawi  lo  prevent  their  conlrmcting  a  taste  for  agriculture,  leitit  should  render  them 
kBrondDfummand  wlikecipedilionB.    {Id.  c.  2G.) 

301.  Tit  daiBmaf  landed  eUiUei  iiUo  what  art  caUed  intanilt  and  ouiloTuli,  oripaated 
with  tbe  Suoo  princes  and  great  men,  who,  in  the  division  of  the  conquered  lands,  ob- 
tained the  largest  sham,  and  are  said  lo  have  subdivided  their  territory  into  two  paita, 
wbicti  wenso  named.  The  inlands  were  those  which  lay  most  contiguous  to  the  mansion- 
bnoM  of  tbeir  owner,  which  be  kept  in  his  own  immediate  possession,  and  cultivated  by 
bn  slaves,  uinler  the  direction  of  a  bailifl^,  for  the  purpose  of  raising  provisions  for  bii 
bmily.  The  oullands  were  those  which  lay  at  a  greater  distance  from  the  nunsioa- 
boose,  and  were  let  to  the  ceorls  or  tumers  of  those  times  at  a  certain  rent,  which  was 
vBj  moderate,  and  generally  paid  in  lund.  (Relifvm  Spelmaniarut,  p.  IB,] 

S03.  Tie  rmt  if  land  in  Ihae  timei  tuai  ettabiiihed  6y  lavi,  and  not  by  the  owners  of 
the  land.  By  the  laws  of  Ina,  king  of  the  West  Saioos,  who  flourished  in  the  end  of 
ft«  seventh  and  banning  of  the  eighth  cenluiy,  a  farm  consisting  often  hides  or  plough 
Inids  was  to  pay  the  following  rent,  vi».  ten  casks  of  honey,  three  hundred  loaves  of 
bread,  twelve  casks  of  strong  ale,  thirty  casks  of  small  ale,  two  oieo,  ten  wethers,  Ian 
gtrse,  tvrenty  hens,  ten  cheeses,  one  caik  of  butler,  five  salmon,  twenty  pounds  of 
finge,  and  one  hundred  eels.  (BliHus,  Legei  Suvn,  p.  25.)  Hie  greatest  part  of  tba 
sown  landi  in  every  county  was  farmed  in  thia  manner  by  ceorls  or  farmers,  wbo  in 
gcoeral  appear  to  have  been  freemen  and  soldiers* 

503.  Very  titOe  ii  huran  <f  the  im/iZnnfliJl  liS 

•r  iperationi  of  hutioTtdry  during  thii  period. 
In  «w  of  StruU's  plates  of  andent  dreiaei, 
entitled,  Sum  Buritiei  iff  the  Eighlli  Cen- 
tury, may  be  aeen  a  picture  of  a  plough  and 
pkiiighman.  {Jie-ii.)  This  is  sufficiently' 
rud^  though  it  baa  evidently  undergone  some 
improvaant  by  tbe  art  of  the  delineator. 
Tba  laborers  irere  no  doubt  slaves,  and  the 
aaimals  of  draught,  oien.  llie  lands  be- 
koging  to  tbe  monasteries  were  by  much  tbe 
best  cultivated ;  because  the  secular  canona  ■ 

who  poeseased  iham,  spent  some  part  of  their  ^ 

time  in  cultivating  tbeir  own  lands.  The  venerable  Bede,  in  his  life  of  Easterwin 
Abbot  cf  Weremoutb,  tells  us,  "  Tbat  tliis  abbot,  being  a  strong  mau,  and  of  a  humble 
dispoajtion,  used  to  assist  bis  monks  in  their  rural  labors,  sometimes  guiding  the  plough 
by  Ha  (tilt  or  handle,  sometimes  winnowing  corn,  and  sometimes  forging  instruments 
of  busbuidry  with  a  hammer  upon  en  anvil."  [_Bida,  Hitl.  Abbot.  Wertmalh.  p.  S9«.) 
"     '       '  I  the  husbandmen  were  under  a  neces^ty  of  making  many  implements 


S04,  Tkat  thtanqueU  ^EttgUmd  ty  the  Narmant  conlrUnited  lo  the  improvemml  of 
fritnHnre  la  BritOK  it  unifcniaUe.  "  For  by  that  event  many  Ifaousands  of  hushand' 
men,  fiwn  the  flsnile  and  well  cultivated  plains  of  Flanders,  Fnnce,  and  Nonnandy, 
ittllad  in  Aia  island,  obtained  estates  or  fiums,  and  employed  the  same  methods  in  the 
calttaticu  of  them  that  they  had  used  in  their  native  countries.  Some  of  tbe  Nonnan 
banna  were  great  improven  of  their  laiids,  and  are  celebrated  in  history  for  tbeir  skill 
bi  agricultnre."  "  Ridianl  de  Rulos,  lord  of  Brunne  and  Deeping,"  says  Ingulphui, 
"  was  much  addicted  to  agriculture,  and  delighted  in  breeding  borsai  and  cattle.  Be- 
side* incloaing  and  draining  a  great  extent  of  country,  he  imbanked  the  river  Wielland 
(which  used  evsy  year  lo  overflow  the  neighboring  .fields)  in  a  most  substantial  manner, 
building  many  bouses  and  cottages  upon  the  bank ;  whlcb  increased  so  much,  that  in  a 
Uule  time  they  farmed  a  large  town  called  Deeping,  from  ita  law  situation.  Here  he 
planted  orchards,  cultivated  commons,  converted  deep  lakes  and  impassahle  quagmirea 
h  meadows,  and  pastures;  and,  in  a  word,  rendered  the  whole 
^rden  of  delights."  [Hitl.  Ingvlphi.  Oioq.  edit  16B4,  tom.  i. 
From  tbe  above  description,  it  appears  that  this  nobleman  (wbo  was 
daubcrlam  to  William  the  Conqneror)  was  not  only  fond  of  apiculture,  but  also  that 
bs  onsAicted  bi*  improvements  irith  skill  and  success. 
D  3 
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SOS.    7^  Nanaart  eiergv,  atui  particalarlf  lltt  PUrJa,  ir«n  itill  gnalcc  improTtn  d>u> 
the  nolnlilj ;  and  Uw  licidi  of  the  church,  eiipecuUjr  of  the  coDTcoti,  wm  conpioious 
fbr  t)i«r  •uperior  cultimioa.     For  the  monki  of  every  moDuterf  retuned  uich  of  thor 
ludl  U  Uj  mod  conrcnimt  in  thdr  own  poneaBOD,  whicb  they  cultiivted  with  gnat 
art,  uoder  their  own  inipectioa,  ud  IVequeotly  iritb  thor  own  bindi.      It  wu  ao  much 
the  custom  of  the  maaks  of  thji  period  lomist  in  (he  oiltivUion  of  their  Unda,  etpecUllj 
in   wed-time,  bty.time,    and  InrveBt,  that  the  funouB  UMimas  Becket,  efter  he  vu 
ArchlHihop  o[  Cuiterburj,  used  to  go  out  to  the  field,  with  the  monks  of  the  moiuMcriei 
where  he  happened  to  reside,  and  join  with  them  id  reapiag  Iheir  corn  uid  making  tlKir 
hay.   {ChrOTu  Gervai.  col.  14O0.|      Tbii  i>  indeed  mentioned  by  the  hiMoriau  ai  an  act 
of  uncomcooD  condescenaioD  in  a  peraon  of  hii  high  atation  in  the  church ;    but  jt  i* 
aufflcient  proof  that  the  monki  of  ^mmc  limea  uaed  to  work  with  tlieiT  own  hand*,  at 
some  season^  in  tiw  labors  of  the  field :  and  as  many  of  tbem  were  men  of  genina  and 
inieaUon,  tliey  no  doubt  made  Tarioui  improremeiita,  in  the  art  of  agriculture.      Hie 
twenty-sixth  canon  of  the  general  council  of  Laleran,  held  A.  D.  1179,  aSbrda  a  further 
proof  that  the  protection  and  encoungeroent  of  all  who  were  coucemed  in  agriculture, 
waa  an  object  of  attentioo  to  the  church.      For  by  that  canon,  it  ia  decreed,  ■■  That  all 
presbyters,  clerks,  monks,  converts,  pilgrims,  aod  peaaaut),  irlwa  they  are  engaged  in 
the  labori  of  husbandry,  together  with  the 
cattle    in    their    ploughs,  and  the  seed 
which  they  carry  inlo  the    field,    shall 
enjoy  perfet  aecurityi  and  that  all  who 
moleat  or  interrupt  them,  if  they  do  not 
deust  when  they  have  heen  admonished, 
shall  be  excommunicated."     {Id.   coL 
1456. ) 

906.  TheimpiemeTtU^hiuiandry,ia 
tkit  period,  were  of  the  same  kind  with 
those  that  are  employed  at  present ;  but ' 
some  of  (bem  were  less  perfect  in  their 

conslructioa.   Onesort  of  plough,  for  ex-  ^4^ 

ample,  had  hut  onestill  or  handle,  which 

the  ploughman  guided  with  one  band,  having  in  his  other  band  an  iostmnieilt  wtiieb 
served  both  for  cleaning  and  mending  hia  plough,  (j!^.  39.)  and  breaking  the  doda. 
Thia  implement  was  probably  intended  for  breaking  up  strong  lands  (  for  such  ■  pnrpaa* 
the  wheels  would  contribute  much  to  its  steadinen,  which  would  mider  two  ImimUc* 
unnecessary,  and  thus  leave  the  balder  with  one  hand  at  liberty  to  use  his  axs- 
■  like  instrument  in  clearing  sway  roots  and  ciods,  or  otbowise  ai^ng  the 
operatioD  of  Ibe  plough.  Another  plou^  (Jig.  S4.)  aeems  to  have  beeai  without 
wheels,  and  was  probably  intended  for  h'glbt  smL  (See  SIrsai't  Cumplttt  View 
tf  tht  ilarmtn,  j^.  ^  Mngland,  vol.  ii.  p.  IS.)  The  Norman  ptough  had  twe 
wheels;  and,  in  the  light  toil  of  Nor-  *" 

mandy,  was  cotnmoDly  drawn  by  one 
oi,  or  two  oxen ;  but  in  England  a 
greater  number,  according  to  the  nature 
of  the  soil,  waa  often  necesaaiy.  {!£. 
Hantfaucon,  ifimumcnl  de  Simtorcliie 
Francoii,  torn.  i.  plate  47.  Girtdd. 
CamireTU.  Oeicrijil,  Oimiriii,  c.17.)  In 
Wales,   the   penon  who  conducted  Ihe*^ 

oxen  in  the  plough,  walked  backwards. ''  

(Id.  Olid.)     Their  carts,  liarrows,  scythes,  aicklea,  and  fiaila,  fVom  the  figures  of  them  sdll 

remaining,  appear  to  have  been  nearly  of  the  tame  ci — ' •'—   — '■-  •■- —  ■■■--    --- 

now  used.   (SIrull't  Viae,  vol.  i.  plate  S6.  3S.  S3,  and    ' 
ourjSg.  s;.]     In  Wales,  they  did  not  use  a  sickle  inV 
reaping  their  com,  but  an  inttnmient  like  the  Uade  ^ 
of  aknife,  withawooden  handleateachend.    (Gwnfrf. 
Cam.,  ibid.)    Water-Diitla  for  grinding  com  were  very 
common,  but  they  had  also  a  kind  of  mills  turned 
by  bones,  which  were  chiefly  used  in  their  anmes,  and 
at  sieges,  or  in  places  where  running  water  was  scarce. 
(Ga^Hi  rinitauf.  tier  Hiemafymii.  I.  i.  c.  33.     U. 
Parit.  Fil.  Abbol.  p.  94.  col.  2.) 

207.    The    Boriout    operation    if  hutbandry, 
manuring,  ploughing,    towing,   harrowing,    reaping,  u 
Areshing,  winnowing,  &c   are  incidentally  mentioned  by  the  writers  of  this  period  t 
but  it  is  impossible  to  coUed  from    them  a  distinct  account  of  the  manner  in  iriiicb 
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*  pcribnoed.  Harl  Kanu  to  hire  been  tba  dnef  manure  neit  to 
dung,  mafXoytii  bj  the  An^o-Nannui,  w  it  had  been  bj  the  ADglo-Saian  and  Bnliih 
hHbuibaeo.  (M.  Para.  Uia.  p.  181.  In  Vit.  Aibol.  p.  lot.  col.  1.)  Suminer- 
bDowing  of  landi  devgned  Tor  wheat,  and  ploughing  them  lerBSl  timeB,  qipean  to 
have  bean  •  cmmoa  practice  of  the  EngLiih  (armera  of  thit  period.  For  GiraJdua 
CaubRitBs,  in  Ui  description  of  Walei,  takei  notice  of  it  ai  a  great  angularity  in  the 
hirtxndroen  of  that  country,  "that  thrj  ploughed  their  lands  onl;  oncea-yetu-,  in  March 
or  April,  in  order  to  how  them  with  oats  -,  but  did  not,  lilce  otber  fanneia,  plougb  them 
tuicc  in  •onimer,  and  oaee  in  winter,  in  order  lo  prepare  them  for  wheat. "  ( Ctrol.  Cam- 
brttu.  Dfcr^  Cambriit,  c.  riiL  p.  G8T.}  On  the  border  of  one  of  the  compartments 
in  the  fanwaa  tapeilry  of  Bajeui,  we  >ee  the  figure  of  one  man  Hwing  with  a  sheet  about 
hie  neck,  oontwaing  the  aeed  under  hia  left  ann,  and  scattering  it  with  bis  right  hand ; 
and  of  ■■fcfi*h^r  nun  harrowing  with  one  harrow,  drawn  bj  one  hone.  ( Mtmtfaucon, 
Miimmau  dt  Itonardae  Fnmcoa,  lorn.  L  plate  47.)  In  two  plates  of  Strult'a  lerf 
CDliouB  sod  valuable  work  (J^t.  S6,  ST.),  we  perceJTe  the  figurea  of  seTeial  persona  en- 


PftA  in  mowing,  reaping,  threshing,  and  winnowing ;  in  all  whicb  operatians  there 
qipear  to  be  little  lingular  or  different  from  modem  practice.  (Stnitl'i  Congiiile  Viao 
^iJu  Matttttrt,  Ctalinat,S[C.  of  England,  vol.  i.  plates  II,  12.) 

908.   Agriculture  in  Sriiiand  seems  to  haie  been  in  a  very  imperfect  state  towards  tha 
end  of  this  period.     For  in  ■  parliament  held  at  Scone,  bj  king  Alexander  II,   A.D. 


ir  cows,  or  upwards,  should 
lid  begin  to  till  fineen  daji 
y  ai  four  oxen,  though  they 
ir  lands  by  tillii^  should  delve  u  much  with  hand  and  foot  as  would 
t  quantity  of  com  to  support  themselves  and  their  familisi.    (Repatn 
i,  p.  307.)     But  thii  law  was  probdtly  dengned  for  the  highlands,  and  most 
■acaltivated  pana  of  tbe  kingdom.     For  in  tbt  same  parb'amenl  a  very  severe  taw  waa 
—  '"  "  o»B  fanueia  wfan  did  not  eitirpate  a  pemiciom  weed  called  griifcte  (CTtySBn- 

I,  It.)  out  of  tbdr  la^d^  which  seems  lo  indicate  a  more  advanced  sto 
trf cultivation.  (/d.p.  335.)     Ilieir  agricuL 
tural  operations,  as  far  n  can  be  gathered 
ftom  tAA  tapestries  and  iUnminaled  missals, 
vrere  aimitat  to  Iboae  of  England.     Hiresh' 
■og  appeara  to  have  been  performed  by  women 
f.^-38-).  "nd reding  I7  tbe  men  (j^.  29. ),_ 
which  is  the  reverse  of  tbe  modem  practice  "i 
,    in  diat  and  in  most  countries.      Such  is  the  account  of  Heniy. 
'    l_HiMory  ^  Britain,  vol.  vi.  p.  173.) 
>      a09.  TheMd  mUvre  o/the  vine,  which  had  been  commenced  by 

the  monks  tot  their  own  use,  was  more  extensively  spread  by  tbe 

William  of   Malmsbury,  who  floriihed  in  the  early  part  of  the    twelfth 
■yS)  ttma  were  a  gnaler  number  of  vineyards  in  tbe  vale  of  Gloucester  than 
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any  where  else,  and  that  firom  the  grapes  was  produced  a  wine  very  little  inferior  to 
that  of  France.  Orchards  and  cyder  were  elso  abundant,  and  the  apple  trees,  it  is  said, 
lined  the  roads  in  some  parts  of  the  country,  as  they  stUi  do  in  Normandy,  whence  in 
all  probability  the  plants  or  at  least  the  grafts  would  be  imported, 

SuBSKCT.  3.    History  of  Agriculhtre  in  Britain  from  the  Thirteenth  to  the  Seventeenth 

Century* 

210.  Agriculture  in  tfie  thirteenth  andfourteenJth  centuriest  it  appears,  was  still  carried  on 
with  vigor.  Sir  John  Fortescue,  in  a  work  in  pruse  of  the  Engluli  laws,  mentions  the  pro- 
gress tiMit  had  been  made  in  planting  hedges  andhedg&.row  trees  before  Uie  end  of  the  four- 
teenth century.  Judge  Fortescue  wrote  his  Legum  Anglios  in  the  fifteenth  century,  but  it 
was  not  published  till  the  reign  of  Henry  VIII.  In  the  law  book  called  Fleta  (supposed 
to  have  been  written  by  some  lawyers,  prisoners  in  the  Fleet  in  1340),  very  particular  direc« 
tions  are  given  as  to  the  most  proper  times  and  best  manner  of  ploughing  and  dresdng 
fallows.  {Fleta,  lib.  ii.  chap.  73.  p.  163.)  The  farmer  is  there  directed  to  plough  no 
deeper  in  summer  than  is  necessary  for  destroying  the  weeds ;  nor  to  lay  on  his  manure 
till  a  little  before  the  last  ploughing,  which  is  to  be  with  a  deep  and  narrow  furrow. 
Rules  are  also  given  for  the  changing  and  choosing  seed;  — for  proportioning  the 
quantity  of  different  kinds  of  seed  to  be  sown  on  an  acre,  according  to  the  nature  of  the 
soil,  and  the  degree  of  richness ;  —  for  collecting^and  compounding  manures,  and  accom- 
modating them  to  the  grounds  on  which  they  are  to  be  laid ;  — for  the  best  seasons  for 
sowing  seeds  of  diiTerent  kinds  on  all  the  variety  of  soils ;  — -and  in  a  word,  for  performing 
every  operation  in  husbandry,  at  the  best  time,  and  in  the  best  manner.  {^Fleta,  lib.  iL 
chap.  72,  73.  76.)  In  the  same  work,  the  duties  and  business  of  the  stewara,  bailiff*,  and 
overseer,  of  a  manor,  and  of  all  the  other  persons  concerned  in  the  cultivation  of  it,  are 
eiplained  at  full  length,  and  with  so  much  good  sense,  that  if  they  were  well  perfonned 
the  manor  could  not  be  ill  cultivated.  (^Ibii,  ch.  72.  88.  Henry,  vui.  267.)  This  work 
as  well  as  others  of  the  kind  is  written  in  Latin,  and  even  the  farming  accounts  were  those 
days  kept  in  that  language,  as  they  still  are  in  the  greater  part  of  Hungary. 

21 1.  During  the  greater  jmrtoftheji/teenth  century  England  was  engaged  in  dvil  vrars, 
and  agriculture  as  well  as  other  arts  declined.  The  laborers,  called  from  the  plough  by 
royal  proclamation  or  the  mandates  of  their  lords,  perished  in  battle  or  by  accident  and 
fatigue,  in  immense  numbers.  Labor  rose  in  price  notwithstanding  various  laws  for  its 
limitation,  and  this  at  last  produced  a  memortd>le  revolution  in  the  state  of  agriculture, 
which  made  a  mighty  noise  for  many  years.  The  prelates,  barons,  and  other  great 
proprietors  of  land,  kept  extensive  tracts  around  their  castles,  which  were  called  their 
demesne  lands,  in  their  own  immediate  possession,  and  cultivated  them  by  their  villains, 
and  by  hired  servants,  under  the  direction  of  their  bailiffs.  But  these  great  landholders 
having  often  led  their  followers  into  the  fields  of  war,  their  numbers  were  gradually 
diminished,  and  hired  servants  could  not  be  procured  on  reasonable  terms.  This  obliged 
the  prelates,  lords,  and  gentlemen  to  enclose  the  lands  around  their  castles,  and  to  con- 
vert tliem  into  pasture  grounds.  This  practice  of  enclosing  became  very  general  in 
England  about  the  middle  of  this  period,  and  (XX»sioned  prodigious  clamors  from  those 
who  mistook  the  effbct  of  depopulation  for  its  cause. 

212.  The  habit  of  enclosing  lands  and  converting  them  to  pasture  continued  after  the  cause 
had  ceased,  and  an  act  was  passed  to  stop  its  progress  in  the  beginning  of  the  reign  at 
Henry  VII.  The  dearths  of  this  period  are  ano&r  proof  of  the  low  state  of  agriculture* 
Wheat  in  1437  and  1438,  rose  from  4s,  or  4s.  6d,,  the  ordinary  price  per  quarter,  to 
1/.  6<.  8d.,  equivalent  to  131.  6s.  Bd.  of  our  money.  Stow  olMerves  that  in  these 
extremities  the  common  people  endeavored  to  preserve  their  wretched  lives  by  drying  the 
roots  of  herbs  and  converting  them  into  a  kind  of  bread.  Land  in  those  days  were  sold 
for  ten  years*  purchase,  so  great  was  the  Insecurity  of  possession. 

213.  Agriculture  in  ScoSand  was  at  a  low  ebb  during  the  thirteentli,  fourteenth,  and 
fifteenth  centuries,  on  account  of  the  long  and  ruinous  wars  in  which  the  country  was 
engaged.  A  law  passed  in  1424  enacts,  that  every  laborer  of  "  simple  estaste*'  dig  a 
piece  of  ground  diaily,  of  seven  feet  square.  Another  in  1457,  that  farmers  who  had 
eight  oxen  should  sow  every  year  one  firlot  (bushel)  of  wheat,  half  a  firlot  of  pease,  and 
forty  of  beans,  under  the  pain  of  ten  shillings  to  be  paid  to  the  baron ;  and  if  the  baron 
did  not  do  the  same  thing  to  the  lands  in  his  possession,  he  should  pay  the  same  penalty  to 
the  king. 

214.  From  the  accession  of  Henry  VII.  in  1485,  to  nearly  the  middle  rf  the  seventeenth 
century,  England  enjoyed  peace.  The  efi*ects  of  farmer  wars,  however,  required  a 
considerable  time  to  remove.  Hie  high  price  of  labor,  and  the  conversion  of  so  much 
land  to  tillage,  gave  rise  to  diff*erent  impolitic  statutes,  prohibiting  the  exportation  of 
com ;  while  a  great  demand  was  created  for  wool  by  the  manuftcturers  of  the  Nether- 
lands, which  tended  to  enhance  the  value  of  pasture  lands,  and  depopulate  the  country. 
The  flocks  of  individuals,  in  these  times,  sometimes  exceeded  twenty  thousand ;  and 
an  act  wss  passed  by  Henry  VIII.,  restricting  them  to  a  tenth  of  that  number,  ap- 
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IMimdjr  duded  by  the  partial  exception  of  hereditary  opulence.  Had  the  rcftnints 
impoMd  on  the  exportation  of  corn  been  transfenred  to  wool,  the  internal  consumption 
would  have  aoon  regulated  the  req>ective  prices  of  those  articles ;  the  proportion  between 
anbk  and  pasture  lands  would  soon  haye  been  adjusted,  and  the  declining  cultivation 
of  the  country  prevented.  An  improved  cultivation  was  reserved,  however,  for  a  future 
period,  when  persecutions  extirpated  manufactures  from  the  Netherlands;  when  the 
exportirtion  of  English  wool  had  subsided,  and  its  prioe  diminished,  the  farmer  or  land- 
bolder,  disappointed  of  his  former  exuberant  profits,  discovered  the  necessity  of  resuming 
the  plough,  and  again  restoring  his  pastures  to  culture.  (Ifimry,  xii.  861.) 

SI 5.  liefint  Em^ith  ireatue  on  Inabandry  appeared  during  Henry  VIII. 's  reign,  by 
Sir  A.  Ktiherbert,  judge  of  the  common  pleas.  It  is  entitl^  The  Book  of  Hutbandryt 
sad  contains  directions  for  draining,  clearing,  and  enclosing  a  farm ;  and  for  enriching 
ttid  reducing  the  soil  to  tillage.  I^me,  marl,  and  fallowing  are  strongly  recommended. 
Tbe  Isndlords  are  advised  to  grant  leases  to  farmers  who  will  surround  their  farms,  and 
divide  them  by  hedges  into  proper  enclosures ;  by  which  operation,  he  says,  **  if  an  acre 
flf  Isnd  be  worth  six  pens  (iblds  of  sheep),  before  it  be  enclosed,  it  will  be  worth  eight  pens 
vfaen  it  is  encloeed,  by  reason  of  the  compost  and  dunging  of  the  cattle."  Another 
nsson  is,  that  it  will  preserve  the  com  without  the  expence  of  a  herdsman.  From  the 
tioie  of  the  ^penranoe  of  this  work,  in  15S4,  Harte  dates  the  revival  of  husbandry  in 
England. 

S1&  The  eulhtrt  of  haps  in  the  present  period  was  either  introduced  or  revived  in 
England ;  and  flax  was  attempted,  hut  without  success^  though  enforced  by  law.  {HoU 
n«fte«4p.  110,  111.  Q^HeruB.  c.4.)  Legislature  at  that  time  endeavored  to  exe* 
rate,  by  means  of  penalties^  those  rational  improvements  which  have  since  been  fostered 
■sd  fhsrishfd  by  bounties  $  or  what  ia  better  pursued  from  the  common  motive  of  self- 


817.  The  hreedmg  if  konet  was  now  much  encouraged.  To  Ifae  passion  of  the  age» 
ud  Ifae  predilection  of  the  monarch  for  splendid  tournaments,  may  be  attributed  the 
•ttnuion  bestowed  on  a  breed  of  horses  of  a  strength  and  statnre  adapted  to  the 
vdght  of  the  complicated  panoply  with  which  tbe  knight  and  his  courser  were  both 
ioTerted.  Statutes  of  a  singular  nature  were  enacted,  allotting  for  deer  parks  a  certain 
pnipQrtion  of  breeding  mares,  and  enjoining,  not  the  prelates  and  nobles  only,  but 
thoce  whose  wives  wore  velvet  bonnets,  to  have  stallions  of  a  certain  size  for  their 
**dd]e.  The  legal  standard  was,  fifteen  hands  in  horses,  thirteen  in  mares,  and 
"unlikdy  tits*'  vrere,  without  distinction,  consigned  to  execution.  (27  ir<m.  8.  cap.  6. 
36  Hen,  8.  csp.  IS.  Vide  Barrmgton*s  Ohservatumt  on  the  Statutes,  p.  443.)  James 
the  Fooith,  vritb  more  propriety,  imported  horses  from  foreign  countries  to  improve  the 
^BgCDente  breed  of  hn  own.  (pitscottiet  p.  153.)  Artificial  grasses  for  their  winter 
jnmoda  were  atill  unknovm ;  nor  were  asses  propagated  in  England  till  a  subsequent 
Poiod.  (Holmskeadt  p.  SSa     Pofydort,  Vtrgil,  p.  IS.     Henry,  xii.  S68. 

818.  Of  the  state  of  agriculture  in  Scotland  during  the  fifteenth  and  sixteenth  centuries 
litde  can  be  stated.  According  to  Major  {Historia  Britarmica,  Paris,  1526.),  a  native 
of  Berwick,  "  the  peasants  neither  enclosed  nor  planted,  nor  endeavored  to  ameliorate 
^  tterifit)r  of  the  soiL"  Such  wheat  as  was  required,  must  have  been  supplied  from 
otiier  couniriea;  for,  according  to  Fynnis  Moryson,  the  produce  of  the  country  con* 
<>>ted  chiefly  of  oats  and  barley.  E^erent  laws  were  enacted  for  planting  groves  and 
bedge^  and  pruning  ordiards,  gardens,  and  parks  for  deer :  but  it  is  not  the  barren 
°y"*ctiens  oif  atafutca  that  will  excite  a  spirit  of  improvement  in  a  country. 

S6KK%  4,    History  cf  JgricuUure  from  the  Death  of  Henry  VIIL  in  1547,  to  the 

Bevolution  in  less. 

219.  Agriculture,  soon  after  the  beginning  of  the  sixteenth  century,  partook  of  the  general 
^''■Fovanent  which  followed  the  invention  of  the  art  of  printing,  the  revival  of  lite- 
^^tssstf  and  the  more  settled  authority  of  government ;  and,  instead  of  the  occasional 
notices  of  historians,  we  can  now  refer  to  regular  treatises,  written  by  men  who  engaged 
csgerly  in  this  nq^ected,  and  hitherto  degraded,  occupation. 

820.  The  first  ami  best  of  early  agricultural  works  is.  The  Book  of  Hutinrndry,  already 

BMotioned  (215.),  printed  in  1534.     This  was  followed,  in  1539,   by   The  Book  of 

^"^f^Sfing  and  Improvements,  by  tbe  same  author.     In  the  former  treatise  we  have  a 

dcsr  aod  minute  description  of  the  rural  practices  of  that  period ;  and  from  the  latter 

"»;  be  learned  a  good  deal  of  the  economy  of  the  feudal  system  in  its  decline.     The 

wthor  of  The  Book  of  Husbandry  writes  from  his  own  experience  of  more  than  forty 

yon;  and,  if  we  except  his  biblical  allusions,  and  some  vestiges  of  the  superstition 

of  the  Roman  vnrlters  about  the  influence  of  the  moon,  there  is  very  little  of  his  work 

^^>^>hMld  be  omitted,  and  not  a  great  deal  that  need  be  added,  in  so  far  as  regards  the 

^'w*  ^  com,  in  a  manual  of  husbandry  adapted  to  the  present  time.     It  may  sur* 

^'^  i«ae  of  tbe  i^iicnlturista  of  the  present  day,  an  eminent  agricultural  writer  re- 

"'■^  to  be  told,  thaty  after  tht  lapae  of  almost  three  centuries,  Fiuherfoert's  prMrtice, 


s^ 


-I 
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in  MMiit  materukl  brancheB,  hn  not  been  improred  upon ;  and  thel  in  fe?eral  dinricts 
abuaet  ttill  eiist,  which  were  as  clearly  pointed  out  by  him  at  that  eariy  period  as 
by  any  writer  of  the  present  age.  His  remarks  on  sheep  are  so  accurate  that  one  might 
imagine  they  came  from  a  storemaster  of  the  present  day.  Those  on  horses,  cattle,  &c 
are  not  less  interesting ;  and  there  is  a  very  good  account  of  the  diseases  of  each  species, 
and  some  just  observations  on  the  advantage  of  mixing  different  kinds  in  the  same 
pasture.  Swine  and  bees  conclude  this  branch  of  the  work.  He  then  points  out  the 
great  advantages  of  enclosures ;  recommends  "  quycksettynge,  dychynge,  and  hedgjrng  ;*' 
and  gives  particular  directions  about  the  seUes,  and  the  mediod  of  training  a  hed^  as 
well  as  concerning  the  planting  and  management  of  trees.  We  have  then  a  short  infom^ 
ation  "  for  a  yonge  gentylman  that  intendeth  to  thryve,"  and  a  **  prolouge  for  the  wives' 
occupation,"  in  some  instances,  rather  too  homely  ibr  the  present  time.  Among  other 
things,  she  is  to  << make  her  husband  and  herself  some  clothes;"  and  "she  may  have 
the  lockes  of  the  shepe,  either  to  make  blankettes  and  coverlettes,  or  both."  This  is  not 
so  much  amiss ;  but  what  follows  wUl  bring  our  learned  judge  into  disrepute,  even  with 
our  most  industrious  housewives.  "  It  is  a  wire's  occupation  to  wynowe  all  manner  ot 
comes,  to  make  malte,  to  washe  and  wrynge,  to  make  h^re,  shere  come,  and,  in  time  of 
nede,  to  helpe  her  busbande  to  fyll  tiie  muckewayne  or  dounge  carte,  drive  the  ploughe, 
to  loade  heye^  come,  and  sucbe  other.  And  to  go  or  ride  to  the  mariiet,  to  sel  butter, 
chese,  mylke,  egges,  chekyns,  capons,  hennea,  pygges,  gese,  and  all  manner  of  comes." 
The  rest  of  the  book  contains  some  useful  advices  about  diligence  and  economy  i  and 
concludes,  after  the  manner  of  the  age,  with  many  pious  exhortations.  (JSiu^yc  Brii. 
9*t.Jgr.) 

SSI .   Tke  state  ofapiadture  in  England  in  the  early  part  of  the  tixteenth  century,  and 
probably  for  a  long  time  before,  is  thus  ascertained ;  for  Fltsberbert  no  where  spoJu  of 
the  practices  which  he  describes  or  recommends  as  of  recent  introduction.    2%tf  Book  of 
Swrveyinge  adds  considerably  to  our  knowledge  of  the  rural  economy  of  that  age. 
**  Four  maner  of  commens"  are  described ;  several  kinds  of  mills  for  com,  and  other  ^ 

purposes,  and  also  *'  quemes  that-  goo  with  hand ;"  different  ordere  of  tenants,  down  to 
the  "  boundmen,"  who,  **  in  some  places  contynue  as  yet ;"  —  <*  and  many  tymc%  by 
color  thereof,  there  be  many  freemen  taken  as  boundmen,  and  their  lands  and  goods  is 
taken  from  them."  Lime  and  marl  are  mentioned  as  common  manures;  and  the 
fbrmer  was  sometimes  spread  on  the  surface  to  destroy  heath.     Both  dndning  and  irri.  4 

sation  are  noticed ;  though  the  latter  but  slightly.     And  the  work  concludes  with  an  ^  i> 

inquiry  *<  How  to  make  a  township  that  is  wwth  XX  marke  a  yere  worth  XX  U.  a^ 
year  :'*  this  is  to  be  done  by  enclosing,  by  which,  he  says,  live  stock  may  be  better  kept  ^j 

and  without  herds ;  and  the  closes  or  fields  alternately  cropped  with  com,  and  <<  let  lye**  » 

for  a  time.  ^ 

S2S.  Agriculture  had  attained  a  contiderable  d^ree  if  reepectabiHty  during  the  reign  of 
EUxabeth*  According  to  Tusser,  who  wrote  in  that  age,  and  whose  work  will  be  after- 
wards noticed,  agriculture  was  best  understood  in  Essex  and  Suffolk ;  at  least  enclosures 
were  more  common  in  these  counties  than  in  any  other,  which  is  always  a  proof  of 
advancement.  A  farmer,  according  to  Harrison  the  geographer,  '*  will  thinke  his  gaines 
very  small  towardes  the  end  of  his  terme  if  he  have  not  six  or  seven  years  rent  lieing 
by  him,  therevidth  to  purchase  a  new  lease ;  beside  a  fair  garnish  of  pewter  on  his  cup- 
board, with  as  much  more  in  odd  vessels  gomg  about  the  house;  three  or  four  feather- 
beds  ;  so  many  coverlets,  and  carpets  of  tapestrie ;  asilver  salt;  a bowle  for  wine,  if  not 
a  whole  neast;  and  a  dozen  of  spoones  to  fun^  owte  the  sute."  {HarriaonU  J}e» 
tcription  of  En^nd,  p.  1 88. ) 

S23.  The  condition  of  a  yeoman  before  or  about  EUaabeth't  time,  is  exemplified  in  the 
case  of  Bishop  Latimer's  father.  "  My  father,"  says  Hugh  Latimer,  **  was  a  yeoman^ 
and  had  no  land  of  hisown ;  only  he  had  a  fam  of  three  or  four  pounds  by  the  year  at 
the  utmost ;  and  hereupon  he  tilled  so  much  as  kept  half  a  dosen  men.  He  had  a  walk 
f(H-  a  hundred  sheep ;  and  my  mother  milked  thirty  kine,  &c  He  kept  his  son  at 
school  till  he  went  to  the  university,  and  maintained  him  there ;  he  married  his  daugh- 
ters with  five  pounds,  or  twenty  nobles  a-piece ;  he  kept  hospitality  with  his  neighbours, 
and  some  alms  he  gave  to  the  poor ;  and  all  this  he  did  out  of  the  said  farm."  {GUpin*s 
Life  of  Latimer.) 

S34.  Cattle  were  not  pleni^d  in  En^nd  at  the  beginning  of  Elixabeth*t  reign.  In 
1563  it  was  enacted,  that  no  one  should  eat  flesh  on  Wednesdays  or  Fridays,  on  for- 
feiture of  three  pounds,  unless  in  case  of  sickness,  or  of  a  special  licence,  neither  of 
which  was  to  extend  to  beef  or  veaL  (Stat.  5  Elix.  cap.  4.)  Great  pains  were  taken  in 
the  act  to  prove  that  it  was  a  political,  not  a  religious  measure. 

S85.  The  vast  number  of  parks  in  the  kingdom  are  complained  of  by  Harrison.  **  Tbet^ 
are  not  less,"  he  says,  *<  than  an  hundred  in  Essex  alone,  where  almost  nothing  u  kept 
but  a  sorte  of  wilde  and  savage  beasts,  cherished  for  pleasure  and  delight."  And  pur- 
suing the  same  subject,  he  says,  '<  that  if  the  world  last  a  while  afbr  this  rate,  wheat* 
and  rit  will  be  no  grains  for  poore  men  to  fiesd  on."     {Description  ofBriUamit^  p.  168. ) 
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926,  In  ScoUand  tiie  dvil  duMnsioiu,  and  even  anardiy,  which  prevailed  until  a  late 
period  in  the  ■izteentb  century,  operated  as  a  harsh  check  on  every  improvement  in 
ilgricnlture.  Even  the  total  expulsion  of  ecdesiaatica]  landholders  increraed  this  evil ; 
as  the  monks  vrere  easy  landlords,  and  frequently  not  uninstructed  in  geoi|pcal  knovr- 
ledge.  The  tillers  of  the  earth  in  Scotland  had  at  least  their  full  share  ^their  country's 
misfortunes,  when  private  vengeance  for  private  wrongs  superseded  the  regular  but  dinid 
proceedings  of  public  justice.  A  statute  was  then  formed  for  their  particular  benefit, 
whereby  {Stat.  110.  Pari.  7  Jac.  6.)  **  the  slayers  and  houchers  (houghers)  of  horses 
and  uther  cattel,**  with  their  employers  and  maintainers,  are  dedared  **to  have  incurred 
the  peine  of  death,  and  confiscation  of  alle  their  gudes  movvabiL"  A  second  act  passed 
in  1587  for  the  further  protection  of  husbandmen,  declaring  all  such  as  destroyed  or 
mimed  horses,  oxen,  &c.,  cut  or  destroyed  ploughs  or  plough-geers  (in  time  of  tUling), 
or  uees  and  com,  should  suffer  death.  {SUU.  83.  Pari,  3  Jac,  6.)  Several  acts 
of  psrliament  were  noade  to  protect  the  fiumers  from  petulant  tithe-gatherers ;  the  proper 
dmes  of  notice  were  herein  pointed  out,  and  liberty  given  to  the  tiller  of  the  land  to  pro- 
ceed in  his  work  if  this  notice  was  neglected.  The  last  {Stat.  84*  ParL  8  Jac  6.) 
confirmed  and  explained  the  others.     {Andrew*  t  Continuation  of  Henry*  t  Sitt,  ii.  124.) 

937,  Great  attention  wot  ttiU  paid  to  the  breed  of  hortet  in  Englandg  but  during 
the  reign  of  Elisabeth  it  was  found  necessary  to  lower  the  standard  appointed  by 
Henry  VIIL  for  stallions^  fitun  fourteen  hands  to  thirteen.  This  modification,  how- 
ever, was  only  to  take  place  in  the  counties  of  Cambridge,  Huntingdon,  Northampton, 
Lincob,  Norfolk,  and  Suffolk.  (8  ESs,  cap.  8.)  No  stallion  of  less  height  could  be 
turosd  out  on  commons,  forests,  &c.  for  fear  of  diminishing  the  breed.  Harrison  extols 
the  height  and  strength  of  the  English  draught-horses ;  five  or  six  of  them,  he  says, 
«in  with  ease  draw  three  thousand  weight  of  the  greatest  tsle  for  a  long  journey.  As 
to  die  number  of  horses  in  the  realm,  some  judgment  may  be  formed  firom  the  quota 
which  Elisabeth,  when  she  moved  her  place  of  residence,  demanded  bom  the  country  in 
the  aeighhorfaood  of  her  palace.  This  was  24,000;  <<  a  frv  less  traine,*' says  the  reverend 
writer,  «than  those  of  the  kings  of  other  nations."     (J>e8cription  afBritaine,  p.  220.) 

828.  An  SngfiehiraveUer,  who  vuUed  Scotland  in  1598,  obierved  a  great  abundance  tfali 
kmi  of  cattle,  and  many  hones  ;  not  large,  but  high-spirited  and  patient  of  labor.  {Mory~ 
mkt  Itin.  part  iii.  p.  154.)  Great  care,  inde^  was  taken  by  the  English,  while  the 
Mngdoms  were  separate^  to  prevent  the  Scots  fifom  improving  their  breed  by  southern 
itsUioos;  it  waa  even  m^de  felony  to  export  horses  thither  from  England.  (1  EKtu 
oaf,  7.)  This  unneighborly  prohibition  was  answered  by  a  reciprocal  restriction  in 
1567,  as  to  tlie  exportation  of  Scottish  horses  {Stat.  22.  ParL  1  Jac.  6.) ;  but  Fhmce, 
istber  Chan  England,  seems  to  be  pointed  out  by  that  statute.  One  drcumstanoe 
poioiad  out  by  a  curious  antiquary  {Paper  apud  Trantactions  of  Sc,  Aut.  8oc,  voL  L 
pk  171.),  is  a  convincing  proof  of  the  modern  improvement  in  the  breed.  For  many 
jtan  past  eight  naib  have  been  used  to  each  horse's  shoe  in  the  north ;  six  used  to  be  the 


S9l  Tkenroper  wtammJOr  tumhtg  kone»  to  grau  was  thought  a  oonslderation  worthy  the  attention  of 
tte  ScsttW)  govcnuneot,  STOwedly  to  prevent  the  waate  of  com.  All  hones  were,  therefore,  ordered  to 
lie  pia  to  anaa  flnm  May  16  to  Oct  1^  on  pain  of  forfeiting  each  horw,  or  ita  value,  to  the  king.  Gen. 
tecB  of  1000  marfca,  yearly  rent,  and  all  upwards,  are  excepted.  {StaL  1S2.  PaH,  7  Jac  6.),  The 
laofAme  waa  subatltiited  in  a  auhaeqiuent  act  {Stat,  5&  Pari.  £  Jac.  6.)  for  the  ISth  of  May. 


230.  The  vine  in  England  continued  to  be  cultivated  fir  wine  ;  but  not  generally,  for 
the  vineyarda  of  the  Lords  Cobham  and  Williams  of  Inames,  are  pointed  out  by  fiar« 
sdvy  Gooch  as  emimently  productive.  It  is  probable- this  branch  of  culture  declined 
vith  the  suppression  of  the  monasteries,  and  the  more  general  culture  of  barley ;  as  iar* 
Ben  snd  others  would  soon  find  that  good  beer  was  a  cheaper  and  better  drink  than  any 
wine  that  could  be  made  in  this  country.  Though  the  potatoe  was  introduced  in  this 
nagn  by  Capt.  Hawkins  from  SAiu  F6  in  1565,  yet  it  did  not  come  into  general  use, 
even  In  gardens,  for  neariy  two  centuries  afterwards. 

231.  The  princ^fal  agricultural  authors  of  Elixabeth*s  reign  are,  Tnsser,  Googe,  and 
St  Hngh  Piatt.  Thomas  Tusser  was  bom  at  Bivenhall  in  Essex,  in  1527.  Haring 
s  fine  voice,  be  was  impressed  for  the  royal  chapel,  and  sang  in  St.  Paul's,  under  a 
cdchrsled  musician.  ''  Afterwards  he  was  a  scholar  at  Eton,  and  next  a  student  at 
GsBibridge.  He  nelt  became,  by  turns,  musician,  farmer,  graxier,  and  poet ;  but  al- 
vayi  unsucceaafully,  although  guilty  neither  of  vice  nor  extravagance.  **  His  FUte  ffun^ 
^red  Points  of  Hudfondry  was  published  in  1562,  and  has  been  recommended  by  Lord 
Molcsworth  to  be  taught  in  schools.  {Some  Considerations  for  the  promoting  of  Agricul- 
dtfc  and  employing  the  Poor,  Dublin,  1 723. )  It  is  written  in  hobbling  verse,  and  contains 
uae  useful  notices  concerning  the  state  of  agriculture  in  different  parts  of  England. 
Hops,  which  had  been  introduced  in  the  eariy  part  of  the  sixteenth  century,  and  on  the 
caltare  of  which  a  treatise  was  published,  in  1574,  by  Beynolde  Scott,  are  mentioned  as 
s  wdl-known  crop.  Buck-wheat  was  sown  after  barley.  It  seems  to  have  been  the 
F<>ctiee  then,  in  some  pUoeSy  to  **  geld  fillies"  as  well  as  colts.  Hemp  and  flax  are 
*Kationed  aa  common  crops.     Enclosures  must  have  been  numerous  in  several  counties ; 
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■nd  tfa*>«  ii  >  Tery  gooi  "  coopariMm  hatwnni  dainpion  (open  fleldi)  toantry,  and 
■erenll. "  Then  ia  nothing  to  be  faund  in  Tuawr  about  $eifi,  or  bondriwn,  u  in  litt- 
bertiert's  worlu.      (Encyc.  Brit.  art.  jifricttL) 

saa.  TV  mntwrUaU  Bamal/t  CkVi  <■  Uwn'MMn  fCnUmtm,  wlie«  Wtmltirt  «f  BainidFg  tat 
DfintHJ  In  I7S8.    U 19,  fcr  lh»  uuW  Mrt,  muK  up  of  fl«ningi  ftom  lU  [lie  indent  inllen  of  GiEnc  and 

.ttac  w.  In  wbkh  then  i>  Utile  nor^y  or  ImpiSrtiiKe.  Gooite  mentloit  >  numW  of  EnBU^hwrUen 
*ta  lived  ilHut  the  (aiM  of  Httberem  ollriH  worki  ban  not  been  proenetL 

133.  sir  B*fli  PUttt  JeaH  Bonttt  of  art  and  nature  wai  printed  la  lS9i.  It  li  cbieflr  ■  em^litioa 
fbtm  other  wnten.  Tlie  euthoc  appean  to  have  been  a  lawyer  of  lineoln't  Inn,  but  he  had  a  ant  In 
£■01,  uu9uwth«r  in  UMdleiex,  where  he  nent  great  put  of  hia  time-  The  Rer.  WiUian  Harrliofi, 
■  cotenmorarr  of  natt,  and  ebapuin  to  honn  Cobham,  iriDte  a  deacriptlon  of  Britain,  and  traniUtad 
BiFthliu't  Hlitorr  of  Scotland.  In  the  (bnnei  work  are  many  valuable  hlnU  on  Ihe  ptttgrcai  of  hiu- 
bendry  In  Che  early  pan  of  the  reign  of  EUcabeth.  Among  other  cutioui  tbinga  he  auerta  that  the 
^anUb,  or  Merino  iheep,  wu  orl^iUy  derives!  rtom  Qi^and. 

234.  The  tetxnltenth  centuTy  it  diiHr^uiAed  by  same  mpi>TtiaUimpTiM<emenUinagricvl~ 
turt,  among  which  are  the  mtroductiOD  of  chiien  and  tumipi  in  England ;  of  hedge* 
in  Scotknd  and  Ireland ;  end  the  execution  of  eitenuTe  ctnbankmentt  and  drainage*. 
Some  uwful  writers  bJk)  appeared,  eapedall;  Norden,  Gabriel  Platte*,  Sir  Biciunl 
WeatoD,  Hartlib,  and  Blythe,  to  which  ma]'  be  added  EfelyD. 

235.  Far  Iht  adojUum  of  the  clover  and  twrmp  at  agrictdlurid  plonii,  we  are  indebted  to 
Sir  Itidiard  Weaton,  who,  in  164.5,  gives  an  aceeunt  of  their  culture  in  Flanden,  where 
beoy>,he  "  law  it  cutting  neu  Antwerp  on  the  IMof  June  1644,  being  then  two  fe«t 
long,  and  TCt;  thick ;  that  he  law  it  cut  again  op  the  S9th  uf  the  tame  month,  being 
twent;  inches  long  i  and  a  tturd  time  in  Augiul,  being  eighteen  incfae*  long."  BIythe, 
in  1653,  in  copious  in  his  ditectiani  for  its  cultiTation;  and  Lisle  (06i.  on  Hmbaruby), 
in  the  beginning  of  the  eighteenth  century,  apeakaof  it  aa  commonly  cultifaled  in  Hamp- 
ibire,  Wiltshire,  Gloucestershire,  and  otlier  cotmlies. 

936.  INtm^ii,  the  same  patriotic  author  obaerres,  "  are  culUtated  for  feeding  lune 
in  many  porta  of  England ;  bat  there  is  aa  much  diS^rence  between  niut  growetta  in 
f1and«B  and  here,  as  ia  between  the  tame  thing  which  growetli  in  a  garden  and  that 
whidi  growetb  wild  in  the  fiehis."  It  is  probable  the  English  turnips  be  allude*  to,  wne 
rape,  which  is  mentioned  hy.Got^,  in  1586  :  but  though  Gerude,  in  159T,  and  Par- 
kinson, in  16S9,  mention  the  turnip  as  a  gaideu  Tegetable,  yet  ndther  of  these  aullura 
give  the lesst  hint  of  their  field  culture:  be  duu  as  it  may,  Ray,  in  1686,  infiffms  ua, 
that  they  are  sown  every  where  in  Seldsand  gardens  both  in  England  and  abroad  for  llie 
sake  of  their  roots.  Lisle  also,  in  ITOT,  mentions  their  being  common  in  Norlblk, 
Hampshire,  Berkshire,  and  Tarious  counties.  The  common  story,  therefore,  that  their 
culture  was  first  introduced  by  Charles  Lord  Viscount  Townsend,  cannot  be  true;  but 
their  culture  was  priAably  greatly  improved  by  him,  when  he  retired  from  public  buai- 
ness  to  Rainbam  in  Norfolk,  in  1730. 

537.  Thejirtl  neticti  if  iheep  bttjigfid  on  Ihe  gmmd  mlh  tumi/n,  is^ven  ia  Htragklm't 
CoUectiont  on  Btitbandry  and  Trade,  a  periodical  work  begun  in  1681.  In  1684,  Wor- 
lidge,  one  of  HoughMn's  correspondents,  observes,  "  sheep  fatten  very  well  on  tumipa, 
winch  prove  an  excellent  nouriilunent  for  them  in  hard  winters,  when  fodder  is  scarce  ; 
tot  tbey  will  not  only  eat  the  greens,  but  feed  on  the  root*  in  the  ground,  and  scocy  Ibem 
hollow  even  to  the  very  akin,"  "  Ten  acres,"  he  adds,  "  sown  with  clover,  turnips,  ftc 
will  feed  aa  many  abeep  aa  one  hundred  acres  thereof  would  before  have  done."  {Hmigl^ 
Im't  CoUectimu,  vtd.  iv.  p.  14S— 144.;  . 

538.  PoiafDei,  first  introduced  in  1565,  (S30.)  wereat  this  time  banning  toattraet  no.. 
tice.  "  The  polatoe,"  says  Houghton,  "ittbacdferoui  herb  with  ocuJnK  roots,  bearing 
vringed  leaves,  and  a  ielf  Sower." — "  This,  I  liavebeen  iufonned,  was  brought  fint  out  of 
Virginia  by  Sir  Waller  Raleigh ;  and  he  stop. 

ping  at  Ireland,  some  was  planted  there, 
wbra%  it  thrived  very  well,  and  to  good  pur-  \ 
pose ;  for  in  their  succeeding  wars,  when  ail  / 
the  com  above  ground  wsa  destroyed,  this^ 
supported  them;  for  the  soldiers,  unlentheyT 
had  dug  up  all  the  ground  where  they  grew,  t 
and  almostsifteditjCouldnoteitiipate  them.  V 
From  (hence  tbey  were  brought  to  Xancn-  r 
s&cre,  where  they  are  very  numerous,  andnow'' 
tbey  began  to  spread  all  the  kingdom  over.'' 
Tliey  are  a  pleasant  food,  boiled  or  roasted, 
and  eaten  with  butter  and  sugar.  There 
is  a  sort  brought  from  Spain  that  are  of  ■  i 
r  form,  (CoBVolmUu*  iolafoi),  (Jtg.  | 
and  are  mom  lusciout  than  ours ;  ^ 
tbey  are  mudi  set  by,  and  sold  for  sixpence 

L"  (/«.  voLii.  p.  468.) 


longer   fom; 
3a),  and  a 
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839.  Smbonkwtenis  were  nUHle  on  the  eastward  of  England,  in  varioiu  places  by 
the  Romans,  when  in  poasession  of  the  country,  and  afterwards  by  some  wealthy 
religtoos  houses,  and  the  gcnremment  Considenible  eiertions  were  made  at  Boston 
faring  the  reign  of  Henry  VII.,  under  the  direction  of  Mayhave  Hake,  a  Flemish 
engineer,  and  fourteen  masons:  but  the  principal  effort,  as  far  as  rdspects  gaining 
hod  for  agricultural  purposes,  was  made  under  Cromwell's  reign,  by  Col.  Vermuy- 
den,  a  Fleming,  who  serred  in  his  army.  Speaking  of  this  engineer's  exertions,  Harte 
obttrves,  «  if  my  account  stands  right  (and  it  comes  from  the  b^  authority  extant),  our 
kingdom  in  the  space  of  a  few  years,  till  the  year  1651  only,  had  recovered,  or  was 
Oh  the  point  of  recovering,  in  Lincolnshire,  Cambridgeshire,  Huntingdonsliire,  and 
Kent,  425,000  acres  of  fens  and  morasses,  which  were  advanced  in  general,  from 
balf-a-crown  an  acre  to  twenty  and  thirty  shillings.  So  that,  perhaps,  few  statesmen  and 
geoerab  hsve  better  deserved  a  statue  or  monument  from  thb  country  than  Vermuyden, 
the  principal  undertaker." 

240.  The  exportation  of  com  was  regulated  by  various  laws,  during  the  sixteenth  cen- 
tary;  and  importation  was  not  restrained  even  in  plenty  and  cheapness.  In  1668  was 
pasted  the  first  statute  for  levying  tolls  at  turnpikes.  Enclosures  by  consent  and  by  act 
of  pariiament  began  also  to  be  made  during  this  century. 

S41.  The  agrictiUure  of  Scotland  during  the  Jifteenth  and  sixteenth  centuries  continued 
ID  Isnguish,  e^iecially  upon  the  estates  of  the  barons,  where  the  profession  of  a  soldier 
was  regarded  as  of  greater  importance  than  that  of  a  cultivator  of  the  ground ;  but  the 
ccdcsiaatical  lands  were  considerably  improved,  and  the  tenants  of  them  were  generally 
much  more  comfortably  circumstanced  than  those  upon  the  estates  of  laymen.  The  re* 
formation  of  religion,  beneficial  as  it  was  in  other  respects,  rather  checked  than  promoted 
igiicnltnral  improvement ;  because  the  change  of  property,  which  then  occurred,  occa- 
soned  a  similar  diange  of  tenantry,  and  almost  took  husbandry  out  of  the  hands  of  the 
tnonks,  the  only  dasa  of  people  by  whom  it  was  practised  upon  correct  principles.  The 
disMilution  of  the  monasteries  and  other  religious  houses  was  also  attended  by  injurious  con- 
Kqnences  in  the  first  instance ;  though  latterly  the  greatest  benefit  has  been  derived  from 
tithes  and  churdi  lands  having  come  into  the  hands  m  laymen.  It  is  probable,  had  not  these 
cscimistsaces  occurred,  that  the  tithe  system  would  have  still  remained  in  force,  and 
Scottish  husbandry  have  continued  under  a  burthen,  which  sinks  and  oppresses  the  cuU 
tintor  of  England  and  Ireland.  But  tithes  having  got  into  the  hands  of  lay  titulars,  or 
impropriatorsy  were  in  general  collected  or  fanned  with  such  severity  as  to  occasion  the 
BMMt  grievous  complaints,  not  only  from  the  tenantry,  but  also  from  the  numerous  class 
of  proprietors,  who  had  not  been  so  fortunate  as  to  procure  a  share  of  the  general  spoil. 
lUs,  added  to  the  desire  shown  by  the  crown  to  resume  the  grants  made  when  its  power 
vas  comparatively  feeble,  occasioned  the  celebrated  submission  to  Charles  I.,  which  ended 
m  s  settlement,  that  in  modem  times  has  proved  highly  beneficial,  not  only  to  the  interest 
of  proprietors,  but  likewise  to  general  improvement  Tithes,  in  fiict,  are  a  burthen,  which 
operate  as  a  tax  upon  industry,  though  it  was  a  long  time  before  the  beneficial  conse- 
^oences  of  withdrawing  them  were  fully  understood.     (Edin.  Encyc  art  Agr,) 

S42.  Of  the  state  of  agriculture  in  Scotland  during  the  greater  part  of  the  seventeenth 
centiay  very  Uttle  is  knovm ;  no  professed  treatise  on  tfie  subject  appeared  till  after  tbd 
Rfoltttion.  The  south-eastern  counties  were  the  earUest  improved,  and  yet,  in  1660, 
their  condition  seems  to  have  been  very  wretched.  Ray,  who  made  a  tour  along  the 
eastern  coast  in  that  year,  says,  "  We  observed  little  or  no  fallow  grounds  in  Scotland ; 
some  ley  ground  we  saw,  which  they  manured  with  sea  wreck.  The  men  seemed  to  be 
very  lai^,  and  may  be  frequently  observed  to  plough  in  their  cloaks.  It  is  the  fashion  of 
them  to  wear  cloaks  when  they  go  abroad,  but  especially  on  Sundays.  Hiey  have  neither 
good  bread,  dieese,  nor  drink.  They  cannot  make  them,  nor  will  they  learn.  Their 
bttttcr  is  very  indifferent,  and  one  would  wonder  how  they  could  contrive  to  make  it  so 
hvL  They  use  much  pottage  made  of  coalwort,  which  they  call  kaH^  sometimes  broth 
of  decorticated  barley.  The  ordinary  country  houses  are  pitiful  cots,  buQt  of  stone,  and 
covered  with  turfs,  having  in  them  but  one  room,  many  of  them  no  chimneys,  the  win- 
dows very  small  holes,  and  not  glazed.  The  ground  in  the  valleys  and  plains  bears  very 
good  com,  but  especially  bears  barley  or  bigge  and  oats,  but  rarely  wheat  and  rye.*' 
{Med  Senurins  of  John  Ray,  Lond.  1760.) 

dll  it  k  probable  tkat  no  great  ckange  had  tairen  place  m  Seatiand  from  the  end  qf  Ike  J{fteenth  century 
except  that  taumts  graduaUr  became  posaesscd  of  a  Uttle  stock  of  their  own,  inttead  of  having  their 
fanM  rioeked  bj  the  landlord.  **  The  minority  of  Jamea  V.,  the  rdgn  of  Mary  Stewart,  the  infiincy  of 
her  Ma,  and  the  dvil  wan  of  her  graiulaon  Charles  I.,  were  all  periods  of  lasting  waste.  The  very  laws 
vfakfa  were  made  during  successive  reigns  for  protecting  the  tillers  of  the  soil  from  spoil,  are  the  beat 
praofc  of  the  depiorabte  state  of  the  husbandman.*'  (.OuOmere  Caledonia,  vol  ii.  p.  792.  Eneye.  Brit. 
titAgr. 

344.  T%e  accession  of  James  V.  to  the  crown  of  England  is  understood  to  have  been 
anfaforsble  to  the  agricultural  interest  of  Scotland ;  inasmuch  as  the  nobles  and  gentry 
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bebg  by  thttt  efent  led  into  great  eKpeoaet,  nieed  the  rente  of  the  tenantry  considenibIy» 
wbiUt  the  very  ctrcumstanoe  which  occasioned  the  rise,  contributed  to  lessen  the  means 
of  the  tenant  for  fulfilling  his  engagements.      Scotland,  however,  was  much  benefited  by 
the  soldiers  of  Cromwell,  who  were  chiefly  English  yeomen,  not  only  well  acquainted  with 
husbandry,  but,  like  the  Romans  at  a  former  period,  studious  also  to  improve  and  en- 
lighten the  nation  which  they   had  subdued.     The  soldiers  of  Cromwell's  army  were 
r^^ularly  paid  at  the  rate  of  eightpence  per  day,  a  sum  equal  at  least  to  the  money  value 
•f  two  shillings  of  our  currency ;  and  as  this  army  lay  in  Scotland  for  many  years,  there 
was  a  great  circulation  of  money  through  the  country.     Perhaps  the  low  country  districts 
were  at  that  time  in  a  higher  state  of  improvement  than  at  any  former  period.     In  the 
counties  of  Lanark,  Renfrew,  Ayr,  and  Kickcudbright,  the  rentals  of  various  estates 
were  greater  in  1660  than  they  were  seventy  years  af^rwards;  and  the  causes  which 
brought  about  a  declension  in  value  are  ascertained  without  difficulty.     The  large  fines 
exacted  from  country  gentlemen  and  tenants  in  these  counties,  during  the  reign  of 
Charles  II.  and  his  brother  James,  were  almost  sufficient  to  impoverish  both  proprietors 
and  cultivators,  had  they  even  been  as  wealthy  as  they  are  at  the  present  day.     In  addi- 
tion to  those  fines,  the  dreadful  imprisonments,  and  other  oppressive  measures  pursued  by 
those  in  power,  equaDy  contrary  to  sound  policy  and  to  justice  and  humanity,  desolated 
large  tracts,  drove  the  oppressed  gentry  and  many  of  their  wealthy  tenants  into  foreign 
ooontries,  and  extinguished  the  spirit  of  industry  and  improvement  in  the  breasts  of  those 
who  were  left  behind. 

S45.  Yet  in  the  seventeenth  century  were  those  laws  made  which  jiaved  the  way  for  the 
present  improved  system  of  agrictdture  in  Scotland,  By  statute  16SS,  landholders  were 
enabled  to  have  their  tithes  valued,  and  to  buy  them  either  at  nine  or  at  six  years  pur- 
chase, according  to  the  value  of  the  property.  The  statute  1685,  conferring  on  landlords 
a  power  to  enteil  their  estates,  was  indeed  of  a  very  different  tendency,  in  regard  to  ita 
e&cts  on  agriculture.  But  the  two  acts  in  1695,  for  the  division  of  commons,  and  separ- 
ation of  intermixed  properties,  have  facilitated  in  an  eminent  degree  the  progress  of  ino- 
provement  (Ency*  Brit*  art.  .^igr.) 

246.  The  literary  history  of  agriculture  during  the  seventeenth  century  is  of  no  great 
interest  till  about  the  middle  of  that  period.  For  more  than  fifty  years  after  the  ap- 
pearance of  Gooche*s  work,  there  are  no  systematic  works  on  husbandry,  though  seveml 
treatises  on  particular  departments  of  it  From  these  it  is  evident,  that  all  the  different 
operations  of  the  farmer  were  performed  with  more  care  and  correctness  than  formerly  ; 
that  the  fallows  were  better  worked ;  the  fields  kept  free  of  weeds,  and  much  more 
attention  paid  to  manures  of  every  kind.  A  fbw  of  the  writers  of  this  periqd  deserve  to 
be  shortly  noticed. 

S47.  Sir  John  Norden's  Surveyor's  Dialogue 9  printed  in  1607,  is  n  work  of  oooaider. 
able  merit.  The  first  three  books  of  it  relate  to  the  rights  of  the  lord  of  the  manor,  and 
the  various  tenures  by  which  landed  property  was  thai  held,  and  the  obligations  which 
they  imposed :  among  others,  we  find  the  singular  custom,  so  humorously  described  in 
the  Spectator,  about  &  incontinent  widow  rimng  upon  a  ram.  In  the  fifUi  book,  there 
are  a  good  many  judicious  observations  on  the  '<  diffbrent  natures  of  grounds,  how  they 
may  be  employed,  how  they  may  be  bettered,  reformed,  and  amended."  The  iamoas 
meadows  near  Salisbury  are  mentioned ;  and  when  cattle  have  fed  their  fill,  hogs,  it  is 
pretended,  '<  are  made  fat  vrith  the  remnant,  namely,  with  the  knots  and  sappe  of  the 
graase."  So  many  extravagant  assertions  have  been  made  about  these  meadows  by 
several  of  our  early  writers,  that  we  ought  to  receive  their  statements  with  some  degree 
of  scepticism,  wherever  they  seem  to  approach  the  marvellous.  '<  Clover  grass,  or  the 
grass  honeysuckle,"  (white  clover),  is  directed  to  be  sown  with  other  hay-seeds. 
'*  Carrot-roots"  were  then  raised  in  several  parts  of  England,  and  sometimes  by  farmers.** 
London  street-dung,  and  stable-dung,  was  carried  to  a  distance  by  vrater ;  though  it  19- 
pears  from  later  writers  to  have  been  got  almost  for  the  trouble  of  removing.  And 
leases  of  twenty-one  years  are  recommended  for  persons  of  small  capital,  as  better  than 
employing  it  in  purchasing  land ;  — an  opinion  that  prevails  very  generally  among  our 
present  fJmners. 

248.  Bees  seem  to  have  been  great  fiivorites  with  these  early  writers ;  and  among 
others,  there  is  a  treatise  by  Butler,  a  gentleman  of  Oxford,  called  the  Feminine  Monar^ 
ehie,  or  the  History  of  Bees,  printed  in  1609,  full  of  all  manner  of  quaintness  and 
pedantry. 

249.  Markhamf  Mascall,  Gabriel  Plattes,  Weston,  and  other  authors  belonged  to 
this  period.  In  Sir  Richard  Weston*s  DUcourse  on  the  Husbandry  of  Brabant  and- 
Flanders,  published  by  Hartlib,  in  1645,  we  may. mark  the  dawn  of  the  vast  improre* 
mcnts  which  have  since  been  effected  in  Britain.  This  gentleman  was  ambassador  from 
England  to  the  Elector  Palatine  and  King  of  Bohemia,  in  1619,  and  had  the  merit  of 
beiflg  the  fu;st  who  introduced  the  great  clover,  as  it  was  then  called,  into  "RngK^fK 
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asricalturo,  abom  1655,  and  probably  turnipo  alio.  In  leoo  thon  ten  jeais  after  its  in- 
ttodatdaog  tfaat  ia,  before  1645,  the  culture  of  dover,  exactly  according  to  the  present 
BMtbody  leems  to  have  been  well  known  in  England ;  and  it  had  then  made  its  way  e^en 
to  Ireland. 

850.  ji  great  numy  loorb  on  agricuUure  appeared  during  the  time  of  the  common^ 
wealth,  of  which  Blythe's  Improver  Improved,  and  Hartlib's  Legacy,  are  the  most 
viloabic  The  first  edition  of  the  former  was  published  in  1649,  and  of  the  latter  in 
1650;  and  both  of  them  were  enlarged  in  subsequent  editions.  In  tiie  first  edition  of 
ibe  Improver  Improved,  no  mention  is  made  of  clover,  nor  in  the  second  of  turnips ;  but, 
in  the  third,  published  in  1 662,  clover  is  treated  of  at  some  length ;  and  turnips  are  re- 
eoounended  as  an  excellent  cattle  crop,  the  culture  of  which  should  be  extended  from 
the  kitchen  garden  to  the  field.  Sir  Richard  Weston  must  have  cultivated  turnips  before 
tbb;  tor  Blytbe  says,  that  «<  Su-  Richard  affirmed  to  himself,  he  did  feed  his  swine  with 
than ;  they  were  first  given  boiled,  but  afterwards  the  swine  came  to  eat  them  raw,'* 
and,  **  would  run  after  the  carts  and  pull  them  forth  as  they  gathered  them  ;'*  an  ex- 
pRSBott  which  conveys  an  idea  of  their  being  cultivated  in  the  fields. 

2S1.  Bbftke's  bookit  tkeJtrsttjfMtemaiictoorkim  wkkh  there  artmmetracn  <tf  the eomnerUbie  kaabamdry, 
•ftbowfldallj  tlrtillilied  rinoe*  by  interposing  dover  and  turnip  bctwogu  culinifleroiu  cron.    He  I«  a 

et  mmaj  ia  oamnumi  and  mmmon  fleldi ;  and  to  retaining  land  In  old  paiture*  union  it  be  of  the 
yaMty.  HU  deMriptioo  of  difRerent  kinds  of  plought  is  interesting ;  ana  he  Justly  recommends  sudi 
M  ven  drawn  by  two  hones  (some  even  by  one  bone),  in  preference  to  the  weighty  clumsy  machines 
vUeh  reqniKd  four  horses  or  oxen,  or  more.  Almost  all  the  manures  now  used  seem  to  hare  been  then 
vdl  kaoira ;  and  he  brought  lime  nimself  from  a  distance  of  twenty  miles.  He  speaks  of  an  inatrument 
vmeh  Dloogned*  sowed,  and  harrowed  at  the  same  time :  and  Vcke  setting  qf  com  was  then  a  subject  of 
"  iiwuisiim.  ^  It  was  not  many  years,**  says  Blytbe,  **  dnoe  the  fbmous  city  of  London  petitianed 

neies  or  oflbnsive  oommodoCies,  which  were  likefy  to  come 


tte  psiftnn^  ef  Kn^land  againat  two  anusaneies  

gto  great  use  and  esteem ;  and  that  was  Newcastle  coal,  in  regard  of  their  stench,  Ac ;  ana  hops^  in 
R^d  they  would  qwyle  the  taste  of  drindc,  and  endanger  the  people  !*' 

ffli  Bntatfe  Legai^  b  a  very  heteroaeneous  performance,  containing  among  some  very  Judldoos 
dncctioBs,  a  great  deal  of  rash  speculation.    Several  of  the  deficiencies  which  the  writer  (R.  Child) 


oflnaH^lsh  agriculture,  must  be  placed  to  the  account  of  our  (Ornate,  and  never  have  been 


SSSL  flbi^gAlon'i  so/vaAfecoO^cttoiu  of  Aiii6an<2ry  have  been  al^  (^7.) 

954.  Wofidgft  Syttema  AgrictUtura  was  published  in  1668 ;  it  treats  of  impiove- 
■Boifei  in  general,  of  inclosing  bf  meadows  and  pastures,  and  of  watering  and  draining 
llmL  Of  cloven,  vetches,  spurry  Wiltshire  long-grass,  (probably  that  c£  the  meadows 
of  SsKrimry-iorin),  hemp,  fin,  rape,  turnips,  &c.  A  Persian  wheel  was  made  by  his 
^nction  in  Wiltshire,  in  1665,  that  carried  water  in  good  quantity  above  twenty  feet 
Ing^  fiw  watering  meadows,  and  anotiier  near  Godalming  in  Surrey.  Sowing  clover  and 
<*fcg  seeds,  presgfed  the  cattle  in  the  fatal  winter  of  1673,  in  the  southern  parts  of 
^Bgfand ;  whereas  in  the  western  and  northern,  dtfou^  defect  of  hay  and  pasture^ 
t^  greater  part  of  their  cattle  perished.  Hops  enough  were  not  planted,  but  we  im- 
pMd  them  from  the  Netherhuids  of  a  quality  not  so  gM>d  as  our  own.  The  authors  he 
<^ieiy  quotes  are  Weston,  Hartlib,  and  Blytbe. 

255.  ^iMf^o<ik«rim(ert^(A£ic0fifttry  may  be  mentioned  Bacon,  who»  in  his  natural 
^■>*Qty,  has  some  curious  observations  on  agriculture ;  Ray,  the  botanist  whose  works 
■e  rich  in  fiicta ;  and  Evelyn,  a  great  encoiuager  of  all  manner  of  improvements,  as 
v^  ss  a  nseftil  writer  on  planting. 

S56.  Some  of  the  worki  of  the  sixteenth  and  seventeenth  centuries  are  now  very  scarce, 
aad  most  of  them  little  kmown  to  agriculturists  of  the  present  day.  In  almost  all  of 
<lni  there  is  much  that  is  now  usekas,  and  not  a  little  trifling  and  foolish;  yet  the 
labor  of  perusal  is  not  altogether  fruitless.  He  who  wishes  to  view  the  condition  of 
<Ik  greet  body  of  the  people  during  this  period,  as  well  as  the  cultivator  who  still  ob- 
>tioairiy  resisU  every  new  practice,  may,  each  of  them,  be  gratified  and  instructed,  in 
tadng  the  gradual  progress  of  improvement,  both  in  enjoyment  and  useflil  industry. 
('Cagrc.  Bril.  art  jtgr.) 

8bct.  V.    History  of  Agriculture  m  vUra  European  Countries  during  the  Middle  Ages. 

257.  The  general  history  of  the  old  uUra  European  countries  during  this  period,  is  not 
kaown  with  sufficient  precision  and  detail  to  enable  us  to  give  a  progressive  account  of 
dicir  agriculture.  Him  is  no  evidence  of  any  improvement  having  been  made  in  the 
sgrictthnre  of  the  Indian  and  Chinese  nations  from  the  earliest  penod  of  their  known 
liMtory  to  the  present  time.  The  agriculture  of  Persia,  of  the  African  shores  of  the 
iCe^terrsnean  sea,  and  of  all  the  countries  under  the  Turks,  seems,  if  any  change  has 
tiksn  place,  rather  to  have  declined  than  advanced  during  the  latter  centuries  of  the 
■iddleages. 

S58.  The  history  if  the  new  ultra  European  countries  of  America  and  Australasia  only 
tes  its  commencement  (with  the  exception  of  part  of  America)  from  the  latter  end  of  the 
period  under  notice ;  and  therefore  cannot  fumiab  sufficient  materials  for  any  useful 
*oeoant  of  their  ^licultuie.     Under  these  circumstances  we  think  it  better  to  defer  an 
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^lOCoaDt  of  the  origin  and  progress  of  ultra  European  agriculture  tfU  tbe  succeeding 
chapter,  where  it  will  precede  some  account  of  its  present  state.  We  have  adopted  the 
same  plan  with  respect  to  the  agriculture  of  aome  of  the  northern  European  natimn,,  as 
Russia,  Sweden,  and  Spain,  and  also  of  Ireland. 


Chap.  IV. 

Present  State  of  Agriculture  m  Europe, 

259.  Agriculture  began  to  he  studied  as  a  science  in  the  principal  countries  of  Europe 
about  the  middle  of  tlw  16th  century.  The  works  of  Crescensio  in  Italy,  Liebault  in 
fVance,  Heresbach  in  Germany,  Herera  in  Spain,  and  Fitsherbert  in  Eqgland,  all 
published  about  that  period,  supplied  the  materials  c^  study,  and  led  to  improved  prac- 
tices among  the  reading  agriculturists.  The  art  received  a  second  impulse  in  the  middle 
of  the  century  following,  after  the  general  peace  of  Aix-la-Chapelle.  Then,  as  Harte 
has  observed  (Essays,  i.  p. 62.),  <*  almost  all  the  European  nations,  by  a  sort  of  tacit 
consent,  applied  themselves  to  the  study  of  agriculture,  and  continued  to  do  so,  more 
or  less,  even  amidst  the  universal  confWon  that  soon  succeeded. "  During  the  18th 
century,  the  mardi  of  agriculture  has  been  progressive  throughout  Europe,  with  little 
exception ;  and  it  has  attained  to  a  very  considerable  degree  of  perfection  in  some 
districts  of  Italy,  in  the  Netherlands,  and  in  Great  Britain.  In  Spain  it  has  been  least 
improved,  and  it  is  still  in  a  verv  backward  state  in  most  parts  of  Hungary,  Poland, 
and  Russia.  We  shall,  in  the  following  sections,  give  such  notices  of  the  agriculture 
of  these  and  the  other  countries  of  Europe  as  our  limits  permit,  and  refer  our  readers  to 
original  works  containing  more  ample  information. 

Sbct.  I.    Of  the  present  State  of  Agriculture  in  Italy, 

86(X  Italy  is  the  most  interesting  country  of  Europe  in  respect  to  its  rural  economy. 
Its  climate,  soils,  rivers,  and  surface  are  so  various,  as  to  have  given  rise  to  a  greater 
variety  of  culture  than  is  to  be  found  throughout  tbe  rest  of  Europe ;  while  the  number 
of  governments  and  petty  states  into  which  it  is  divided  have  occasioned  an  almost 
equally  great  variety  in  tbe  tenure  of  land,  and  the  political  circumstances  which  affect 
the  cultivator.  The  great  advantage  which  Italy  possesses  over  the  rest  of  Europe,  in 
an  agricultural  point  of  view,  is  its  climate ;  for  though,  as  professor  Symonds  has 
shewn  {Annals  <^Agric,  vol.  i.),  it  is,  in  point  of  health  and  agreeableness,  one  of  the 
worst  in  tbe  world  ;  yef,  the  cool  temperature  of  some  of  the  northern  districts  admits 
of  the  finest  pastures ;  while,  from  the  warmth  of  others,  the  rocky  sides  ofhills  aro  as 
productive  of  grapes  and  olives  as  the  plains  are  in  corn.  It  b  the  only  country  in 
Europe,  with  the  exception  of  some  parts  of  Spain,  where  corn,  grass,  butchers*  meat, 
cheese,  butter,  rice,  silk,  cotton,  wine,  oU,  and  fruits  are  produoed,  all  in  the  highest 
degree  of  perfection.  Only  a  fifth  of  its  surface  is  considered  sterile ;  while  only  a 
fiftti  of  tlie  surface  of  France  is  considered  fertile.  The  population  of  Italy  is  greater  in 
proportion  to  tbe  surfece,  than  that  of  either  France  or  Britain. 

26 1 .  The  writers  on  the  rural  economy  ofltalyaTe,  Arthur  Young,  in  1 788  ;  Sigismondi, 
in  1801  ;  and,  Chateauvieux,  in  1812.  From  the  woriu  of  these  authors,  from 
those  of  Forsyth,  Wilson,  and  other  recent  tourists,  and  from  our  own  observations 
in  1819,  we  shall  select  some  of  the  most  characteristic  traits  as  to  the  agriculture  of 
Italy,  adopting  the  division  of  Chateauvieux  of  the  r^on  of  irrigation,  and  tlie  rotation 
of  crops,  in  L(Dmbardy ;  the  region  of  vines  and  olives  exemplified  in  Tuscany ;  the 
region  of  insalubrious  air,  or  the  states  of  the  church ;  and  the  region  of  volcanic  ashes, 
or  the  Neapolitan  culture. 

SuBsxcT.  1,  Of  the  Agriculture  of  Lombardy, 

262.  The  climate  of  Lombardy  is  less  irregular  than  that  of  some  other  districts.  It 
is  temperate  on  the  declivities  of  the  mountains  in  Piedmont,. where  the  richest  sheep- 
pastures  are  produced  ;  subject  to  great  vicissitudes  and  to  severe  storms  at  tiie  base  of  the 
Alps,  and  warm  and  humid  in  the  plain  of  the  Po.  In  some  parts  the  olive  and  the 
orange  endure  the  open  air  throughout  the  year,  as  in  the  islands  of  the  lakes ;  in  other 
places,  at  Milan  for  example,  they  require  nearly  as  much  protection  in  winter  as  in 
England. 

263.  The  soil  of  the  plain  of  the  Po  has  eridently  been  formed  by  the  recession  or 
deposition  of  water,  and  is  a  rich  black  mould,  deep,  and  every  where  perfectly  level. 

264.  These  lands  are  every  where  enclosed^  either  with  hedges  and  ditches,  or  with  open 
water-courses,  for  irrigation.  The  hedges,  however,  are  not  very  well  kept ;  they  are  a 
mixture  of  different  plants ;  often  chiefly  of  willows ;  occasionally  of  the  molhcary  for 
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ftaHng  Ibe  ■Ikwonn*,  mi  tome&ma  of  r«d>.  Hn  bedge-pUntt  of  the  countr;  •■« 
tte  CtoiM'*  tbotn  (aiypliui  paSurut,  L.^.  31. )<  common  hawtbom,  mid  pomegranMe. 

865.  The  land!  are  getieralii/  /armed  h/  metntfen 
(Iran  tula,  IaL  me  iM^.)  Tbe  Isndlord  paji  the 
ttit*,  *nd  rrptira  tbe  buildiugn.  Tlie  lenuit  provides 
ctftfe,  hnplcmeatfl^  Bud  Ked  i  and  the  pri>duce  ii  di- 
tided.  In  wnne  cuea  tbe  lindlord't  half  is  delivered 
10  Urn  in  kind;  in  otben  it  is  v^ued  annuall;  U 
Wrest,  uid  ptid  in  monef,  or  partlj  in  money,  and  , 
putlj  in  produce.  Thete  are  BOme  farmeni  who  ^ 
hsre  JesBes,  generally  for  ibort  periods,  not  eireed-A 
jnc  nine  years,  ind  pay  fixed  rente.  The  si»  of  ftrmi  ft 
B  mmi  ten  to  sixty  acr^ ;  but  there  are  a  few  of  two  ^ 
or  time  hundred  acres.  These,  howerer,  are  chiefly  '^ 
odtnated  by   the  proprielori.     Finn-houses  are  of 

Met,  sometunes  inuxoed,  and  covered  with  tiles.  They  are  not  always  detached ; 
but  two,  tbree,  or  mora  farmeries  are  often  grouped  together,  and  their  united  build. 
iofs  mi|^t  be  mistaken  for  thoae  of  one  la^  farm.  One  side  of  a  square  conldns 
ihe  bouses  of  tbe  farmers,  the  ilables,  and  callle-sbeds ;  and  the  three  others  are  sheds, 
Mpportedbycolnmns,  and  open  on  all  sides,  for  implements  and  produce.  Themetayen 
serer  get  rich,  and  are  seldom  totally  ruined ;  they  are  not  often  changed ;  the  same 
Isnn  passes  trrrm  father  to  son,  like  a  patrimonial  estate. 

166.  Landed  properly  ii  gmrtaihf  Toanaged  by  a  steward  of  bctor  (JiUlare),  whose 
bBsJiKB  it  i>  to  inspect  tbe  cultivation  of  th^  lands,  to  direct  repairs,  pay  laies  and 
tMiei,  artd  ace  that  the  landlord  has  lui  proper  share  of  the  prtxluce.  Hthes  have 
bnn  greatly  leaaened  by  the  sale  of  a  great  [wrl  of  tbe  church  lands  at  the  revolution  ; 
but  sn  still  taken  in  Itind,  or  commuted  for,  in  order  to  support  the  parish  clergy. 
TbHe  it  DO  poor-rate  here,  nor  indeed  in  any  part  of  the  world  but  in  Britain. 

367.  3**  origiUhHirf  lomiorrfy  is  its  most  remarkable  feature.  Tbe  antiquity  of  the 
pietice  ha*  bean  already  noticed  (180.]  Inmost  stales  of  luly,  the  right  and  property 
ofsU  riven;  and  in  some,  u  Venice,  that  even  of  springs  and  rain,  are  conudered  oi 
nstad  in  tbe  king  orgoremment  All  canals  taken  from  rivers  are,  therefore,  purcbaied 
ban  tbeatate,  and  may  be  carried  through  any  person's  lands,  -  provided  they  do  not  pasa 
tfmngfa  a  garden,  or  within  a  certain  distance  of  a  mansion 
■begtoand  occupied.      Such  canals,  indeed,  are  generally  ci 

vihe  of  the  property  tliey  paas  through,  by  enab^ng  them  to  purcnase  water,  wbich  ii 
•old  by  the  boor,  half-hour,  or  quarter ;  or,  by  so  many  days'  run  at  certain  tiled  timet 
b  thi  year.  Tbe  right  to  water  from  such  canali  msy  even  be  purchssed ;  and  Arthur 
Toang  mentioin  that  tbe  fee-simple  for  an  hour's  run  per  week,  through  a  sluice  of 
I  OBrton  dimensian,  near  Turin,  was,  in  1788,  1500  livres.  The  water  is  not  only  used 
In  fliaa  Units,  which,  when  fiiUy  watered,  are  mown  four  and  unnetlmes  five  tima  a 
yar,aDdiiiaoaMCMe>  [e.  g.  Prata  Marcila)  a»  early  as  March  ;  hutisconducted  between 
tke  iMmiw  ridgca  of  conkJanda,  in  tbe  hollows  between  drilled  craps,  among  vines, 
«  Id  load  laiHb,  a  fool  or  mere  in  depth,  which  are  sown  with  rice.  It  is  also  used  for 
ftlft,  or  depositing  a  surface  of  mud,  in  tome  places  where  the  water  it  charged  with 


;  and  tut  is  done  somewhat  in  A 


11  warping. 


detela  of  watering,  for  tbeae  and  other  purposes,  are  given  in  various  works ;  and  col. 
lecKd  in  diose  of  profbsor  Re.  In  general,  watered  lands  let  at  one-third  higher  than 
Imds  not  imgaled. 

!G8.  Tk  mpientaUi  and  optra^oiu  if  agriaUhiTe  in  Lomiardy  are  both  very  imper- 
fat.  The  plougfa  is  of  very  rude  contrivance,  with  a  handle  thirteen  or  fourteen  feet 
ling.  It  ii  drawn  by  two  oien  without  a  driver  or  reins,  the  ploughman  using  a  long 
light  rod  or  goad. '   The  names  given  to  the  different  parta^  —  - 

°f  the  plough  are  cortuptionB  or  TarialionB  of  the  Roman  A 
tBms  already  mentiomd  (111.)     Com  is  genetally  beaten  J 
wtbya  wheel  or  large  fluted  cylinder  (Jig.  3S.),  which  is  ^ 
tamed  in  a  drcular  tract  tomewhat  in  the  manner  of  a 
bat-mill  in  England. 

W9.  TliecaUle^Pieinumt  are,  in  tome  cases,  fed  with  extraordinary  care.  They 
tK  tied  np  in  stalls ;  then  bled  once  or  twice  ;  cleaned  and  rubbed  with  oil ;  after, 
■vda  combed  and  bnubed  twice  a  day  :  tbeir  food  in  summer  is  clover,  or  other  green 
iBbtge;  in  winter  a  miitore  of  elm-leavei,  clovtrJiay,  and  pulverized  walnut-cake, 
<mr  wUeh  boating  water  is  poured,  and  bran  and  salt  ujded.  Where  gr^ns  {jmaure) 
tan  be  procured,  tbey  are  also  given.  In  a  diort  time,  the  cattle  cast  their  hair,  grow 
nuolh,  round,  Ik,  wd  to  impixivedaa  to  double  tbeir  value  to  tbe  butcher.  (Mem.dMt 
be.  Afr.  vd,  i,  p.  78.) 
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8T0.    Tfit  daMti  m  Ikt  plain  ifUie  Po,  dmi  Lodi,  produce  tbe  Puidmui  dmM.  1^ 

peculiv  qualities  ofthu  cb«ae  depend  more  on  (be  

manner  of  miking  Ihu  on  anj  thing  elie.  T^e  cowi 
■le  a  mixed  bned,  between  the  led  HungHrisn,  or 
SwiH  cow,  and  [hou  of  Lombardy.  The  chief  pecu- 
liarily  in  iheir  feeding  is,  thai  ibe;  are  allowed  to 
eat  four  or  live  honn  in  tbp  twenty-four ;  all  the  rest 
of  itK  lime  they  are  stalled,  and  get  bay.  Both  their 
pasture  and  hay  are  chiefly  fnim  irrigated  lands.  Tbe 
cbeeies  arc  made  entirely  of  sLimmed  milk  ;  half  of^ 
that  which  has  stood  sixteen  or  seventeen  bourn,  and 
half  of  which  liaq  stood  only  sii  hours.  The  millc  it 
heated  and  coagulated  in  a  cauldron  (j!g.  S3. ),  placed 
in  a  »erj  ingenious  fire-place,  being  an  inverted  semi-  i . 
cone  in  brick-work,  well  adapted  for  preserving  heat  d 
and  the  use  of  wood  as  biel.  Without  being  taken  '^ 
out  of  the  cauldron,  (he  curd  is  broken  very  small  by  ^ 
an  implement,  consisting  of  a  stick  witb  cross  wim  ;  ^ 
it  is  again  healed,  or  rather  scalded,  till  (he  curd,  now  a  deposition  from  the  whey,  b» 
attaint  ■  considerable  degree  of  firmness ;  it  is  (hen  taken  out,  drained,  aalted,  and 
pressed,  and  in  forly  days  is  fit  to  put  in  (he  cbeescloA.  The  peculiar  properties  of  (his 
cheese  seem  to  depend  on  the  mode  of  scalding  the  curd ;  though  (he  dairyista  pre- 
tend (hat  it  also  depends  on  the  mode  of  feeding  Ihe  cows.  Where  one  fanner  has  not 
enough  of  cows  to  carry  on  the  process  himitelf,  it  is  common  for  two  or  more  (a  join  and 
keep  a  partnership  account,  at  in  Switierland. 

STI.  Skaji  are  ru>t  camnum  in  Lombanb/.-  there  are  Aockt  on  tba  mountains,  but  in 
the  plains  only  a  few  are  kept  in  tbe  manner  pigs  are  in  England,  to  eat  refuse  vegetables. 
The  Merino  breed  was  introduced,  and  found  not  to  succeed. 

2TS.  Tlie ralaliina  of  cToptm  not  so  remarkable  for  preserving  fertihtyaa  for  proBtshle 
produce,  provided  a  great  return  is  obtained.  Hiat,  however,  is  not  often  Ihe  case.  As 
eiaiaples,  wemaymentioni  1.  maiie drilled ;  3.  3.  and  1.  wheat;  S.  maizedrilled;  6.7. 
andB.  wheat.  Anolberis;  1.  fallow;  2,  3.  and4,  rice;  5.  ftllow;  6.  wheatandcloier,&e. 
Hemp,  flai,  lupins,  rape,  rnillet,  panic,  rye,  and  sometimes  oats,  with  other  crops,  en(er 
into  the  rotations.  lUce  is  reckoned  the  most  profitable  crop;  and  neit,  wheat  and  nullel. 
Tbe  rice.grounds  receive  but  one  ploughing,  which  is  given  in  the  middle  of  March,  and 
tbe  seed  sown  at  the  end  of  the  same  month,  sometimes  in  water  up  to  (he  seedsman's 
knees;  but  morafrequentlylhe  waterisnol  lee  on  till  therice  is  come  up.  The  water  is 
thenadmittcd,  and  left  on  the  ground  till  (he  beginning  of  June,  when  the  crop  is  weeded 
by  hand,  by  women  half  naketC  wi(h  Ibdr  petticoats  tucked  to  tbur  waiata,  wading  In  (be 
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fearing  silk,  and  the  rigid  economy  of  the  farmers,  ft  is  thought  by  Chateaiivieux  that 
It  Bends  more  ph)duce  to  market  than  aiiy  district  of  Italy.  {Itafy,  Sec.  Let.  iv.) 

SuBSECT.  2.     *0f  Uie  AgricuUure  of  Tuacany^ 

976.  Tht  picture  nf  the  agricultitre  of  Tuscany  given  by  Sismondi,  a  distinguished 
literary  character  of  Geneva,  who  resided  five  years  as  a  cultivator  in  that  country,  is  well 
kooiwn.  Sismondi  arranges  the  rural  .economy  of  this  district  into  that  of  the  plains,  the 
slopes,  and  the  mountains ;  and  we  shall  here  state  the  most  interesting  or  characteristic 
citmmstances  which  occur  in  his  work,  or  that  of  Chateauvieuz,  under  these  heads.  Ac- 
cotding  to  Forsyth,  one  half  of  Tuscany  is  mountains  which  produce  nothing  but 
timber ;  one^z^  olive  and  vine  hills,  and  the  remaining  third  plain.  The  whole  is 
ifistribated  into  eighty  thousand  fattorie,  or  stewardships.  Each  fattorie  includes,  on  an 
avenge,  seven  farms.  Hus  property  is  divided  among  forty  thousand  families  or  cor- 
porationa.  The  Riccardi,  the  Stnnzi,  the  Feroni,  and  the  Benedictines  rank  first  in  the 
immber.  The  dergy  keep  the  farmers  well  disciplined  in  fidth,  and  through  the  terror  of 
bad  crops,  they  begin  to  extort  the  abolished  tithes.  This  was  in  IHOii :  tithes  are  again 
fisily  established  under  the  Austrian  power. 

S77.  The  cHmate  of  Tkucany  is  esteemed  the  best  in  Italy,  with  the  exception  of  that 
of  its  maremme,  or  pestilential  region  on  the  sea-coast.  The  great  heats  commence  at 
the  end  of  June,  and  diminish  in  the  middle  of  September ;  the  rest  of  the  year  is  a  per- 
petual spring,  and  vegetation  in  the  plains  is  only  interrupted  for  two  or  three  weeks  in 
the  middle  of  winter.  On  the  mountains,  there  is  snow  aJl  the  year  ;  and  die  hilly  dis- 
tricts enjoy  a  temperate  but  irr^ular  weather  in  summer,  and  a  winter  of  from  one  to 


The  soSof  the  pUans  is  either  sand  or  a  mud  of  "  inexpressible  fertility;**  some 
marshy,  but  the  sui&ce  is  now  comparatively  elevated  and  enriched  (as  was 
that  of  the  Delta)  by  combles,  or  warping,  a  process  ably  described  by  Sismondi. 
{JgT'  Tuacan.  §  ii.) 

379.  Irrigaiioa  in  the  plains  is  practised  in  all  die  dififerent  modes  as  in  Lombardy, 
bat  cm  a  snialler  scale  correspondent  with  their  extent. 

880.  The  pUxin  is  every  where  enclosed;  the  fields  are  parallelograms,  generally  one 
imsdicd  feet  broad,  and  four  or  five  hundred  feet  long,  surrounded  by  a  ditch 
planted  vrith  Lombardy  poplars  and  vines,  with  rows  lengthways,  of  mulberries,  maple  or 
the  flowering  or  manna  ash,  also  interspersed  with  vines ;  and  ^       36 

oAesi  by  the  way-ades,  hanging  in  festoons,  from  tali  elms 
(JSg.  3&).  The  poplars  supply  leaves  for  feeding  heifers, 
rods  wliicfa  are  sold  for  making  espaliers  for  vines,  and  spray 
far  fbeL  Every  now  and  then  a  few  are  cut  down  for  timber, 
as  at  twenty  years  they  are  found  to  be  too  large  for  the  situ 
atkm.  T1>e  top  of  the  ash  and  maple  is  used  for  fuel ;  the 
dmber  for  implements  of  husbandry.  The  mulberry  is  pol- 
larded every  other  year  for  the  leaves,  which  are  stripped  off 
far  tfie  aUkworms,  and  the  spray  used  as  fuel.  The  produce 
of  raw  aQk  is  one  of  the  most  important  in  Tuscany,  and  is  almost  the  only  article 
the  farmer  of  the  plains  has  to  exchange  for  money.  He  has  wine  aho,  it  is  true,  but 
that,  though  produced  in  abundance,  is  of  so  wretched  a  quality,  compared  with  that  of 
the  liiUsy  that  it  brings  but  little.  Hedges  are  only  planted  on  the  road  sides  to  keep  off 
beggars  and  tfdeves^  who  are  very  numerous,  and  who  steal  the  grapes  and  the  ears  of 
maiae.  Sometimes  the  grapes  next  the  road  are  sprinkled  with  mud  or  lime-water  to 
deter  them  ;  at  other  times  a  temporary  dead  fence  of  thorns  is  used  during  the  ripening 
aeaion  and  taken  down  afterwaids.  The  hedge  plants  are  the  hawthorn,  sloe,  bramble, 
briar,  evergreen  rose,  ilex,  service,  myrtle,  pomegranate,  bay,  laurel,  &c 

281.  In  the  arable  lands  of  the  plains  the  row  and  mostly  the  raised  drill-culture  is 
geoerally  followed,  or  the  land  is  ploughed  into  beds  of  three  or  four  feet  broad,  between 
whkli  vraler  is  Introduced  in  the  furrows.  Every  year  a  third  of  the  farm  is  turned 
over  wiA  a  spade  to  double  the  depth  of  the  plough,  so  as  to  bring  a  new  soil  to  the  sur- 
face. The  aort  of  trenching  which  effects  this  is  performed  differently  from  that  of  any 
other  coamtry;  the  spade  bong  thrust  in  horizontally  or  obliquely,  and  the  trench  formed 
by  fa1iif*g  off  saocenive  layers  from  the  top  of  the  firm  side,  and  turning  them  regularly 
over  na  the  trench.    In  this  way  the  surface  is  completely  reversed. 

S82.  Therotatittn  (fenps  in  the  plain  includes  a  period  of  three  or  five  years,  and  five 
or  aetcja  ^^/^H*  "^^  sre,  for  a  three-year's  course ;  1 .  wheat  or  other  grain,  and  lupins 
*"  ****  *^'*'"'°"*  ^  ^'"*  of  some  sort,  and  turnips  or  clover  in  the  autumn  ;  S.  maiae^ 
P«fc  ?*  •^f^  ^^^  "°**  I"**»  ^  ^^^^  "*^«*  (flWna  sorghum).  Com  is  cut 
^^J*!™**"^  '  *  ^^^  *•  ***  ®^"^>  left  to  dry  a  day  or  two,  and  then  tied  in  bundles 
(*J^j^/?T  ^*^"'  ^'^^  for  a  week  or  two.     At  the  end  of  this  period  the  ears  are  cut 

^t  on  a  smooth  prepared  piece  of  ground  in  the  fann-.yard.     The  straw 
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is  stockedf  and  the  com  cleaned  by  throwing  it  with  shovek,  &c.  The  com  is  laid  up 
till  wanted  in  oval  excavations  in  dry  ground,  which  are  covered  with  tHed  roofs.  The 
excavations  are  lined  with  straw ;  one  holds  from  twenty  to  an  hundred  sacks,  and  being 
covered  with  straw,  is  heaped  over  with  earth.  In  this  way  it  is  kept  in  perfect  pre- 
servation a  year  or  longer,  and  untouched  by  insects.  The  lupins  sown  after  wheat,  are 
often  ploughed-in  for  manure ;  sometimes  French  beans  are  substituted  and  the  ripe  seeds 
used  as  food,  or  turnips  are  sown  for  cattle.  They  have  few  sorts  of  turnips  ibat  are 
good ;  and  Sismondi  complains  that  half  of  them  never  bulb.  Maize  is  sown  in  drills, 
and  forms  a  superb  crop  in  appearance,  and  no  less  important,  constituting  the  principal 
food  of  the  lower  classes  in  every  part  of  Italy  where  the  chestnut  does  not  abound. 
When  the  male  flowers  of  the  maize  begin  to  fade,  they  are  cut  ofif  by  degrees,  so  as  not 
to  injure  the  swelling  grain  ;  the  leaves  are  also  cut  off  about  that  time,  cattle  being  re- 
markably fond  of  them.  In  the  plain  of  Bologna,  hemp,  flax,  and  beans,  enter  into  the 
rotation. 

28S.  CatUe  in.  the  plaint  are  kept  constantly  in  close  warm  houses,  and  fed  with  weeds, 
leaves,  or  whatever  can  be  got  The  oxen  in  Tuscany  are  all  dove  colored ;  even  those 
which  are  imported  from  other  states,  are  said  to  change  their  coat  here.  They  are  guided 
in  the  team  by  reins  fixed  to  rings  which  are  inserted  in  their  nostrils ;  sometimes  two 
hooks,  jointed  like  pincers,  are  used  for  the  same  purpose.  In  general,  only  one  crop 
in  four  is  raised  for  the  food  of  cattle,  so  that  these  are  not  numerous ;  it  may  thus  i^pear 
that  manure  would  be  scarce,  but  the  Tuscan  flumers  are  as  assiduous  in  preserving 
every  particle  both  of  human  and  animal  manure  as  the  Flemings. 

284.  The  farmrhoutes  of  the  plain  of 
Tufcariy,  according  to  Lasteyrie  [Coll. 
de  Mach,  &c. ),  are  constructed  with  more 
taste,  solidi^,  and  convenience  than 
in  any  other  country  on  the  Continent. 
They  aro  built  of  stones  generally,  in 
rubble  work,  with  good  lime  and  sand, 
which  becomes  as  hard  as  stucco,  and 
they  are  covered  with  red  pantiles. 
The  elevation  (Jig,  37.)  presents  two 
deep  recesses,  the  one  a  porch  or  com- 
mon hall  to  the  ground  floor,  or  husban- 
dry part  of  the  edifice  (a) ;  and  the  other 
above  ittothedwellingfamily  tqMurtments. 
The  ground  floor  consists  of  this  porch, 
which  is  arched  over  (a),  a  work-shop 
'(6),  a  harness  and  tool-room  (c),  pigstye 

Id),  poultry  house  {e)f  a  stove  (/), 
staircase  (g),  stable  (h),  cow  or  ox  house 
(t)»  and  sheep  house  (k).  The  dwelling 
floor  consists  of  the  upper  gallery  or 
open  hall  (/<,  which  serves  as  a  sort  of 
kitchen  work-room  or  scullery,  a  kitchen 
(m),  a  master  and  mistress*  room  (n),  a 
girls*  room  (o),  and  a  boys*  room  (p),  a 
store  room  (q),  and  silkworm  room  (r). 

285.  The  peatantSy  or  farmers,  of  the 
plains  are  for  the  most  part  metayers ;  their 
farms  are  from  five  to  ten  acres,  each  hav- 
ing a  house  and  ofiices,  like  that  just  de- 
scribed, towards  its  centre.  Some  pay  a 
fixed  rent  on  short  leases ;  and  some  hold 
farms  on  improving  leases  which  extend 
to  four  generations.  They  are  more  than 
economical;  never  taste  butcher  meat 
but  on  Sunday.  The  three  repasts  of 
the  other  days  are  either  of  porridge  of 
maize,  and  a  salad ;  porridge  of  bread 
and  French  beans,  seasoned  with  olive 
oil ;  or  some  sort  of  soup.  In  general  the  whole  family  remains  at  home,  and  aid  their 
parents  in  performing  the  labors  of  the  farm.  Seldom  any  but  the  oldest  son  manies ; 
and  when  the  fiither  dies  he  succeeds  in  his  turn,  and  his  brothers  and  sisters  serve  him  as 
they  did  their  father  till  they  die  off,  and  are  replaced  by  their  nephews  and  nieces.     Such 

s  the  state  of  things  which,  as  Chateauvieux  has  observed,  is  the  result  of  early  civilization 
and  excessive  population. 
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3K.  TV  cultitr*  ^  tfiM  hSU  and  decSvitiei,  ChaUauTteui  nippinea  to  tun  been 
iHrodnced  froTn  Caonan  al  the  time  of  the  crusades.  But  though  IhaC  culture,  and 
al»  the  irrigation  sjsEem,  haTe,  no  doubt,  been  originally  copied  trom  that  onintry  itad 
EgTpt ;  yetKme  think  it  mare  likely  tohanbeen  impmtedby  the  Romanior  thepriesta, 
tfaan  by  the  chiTairic  adreniurera  of  [he  eletencb  and  twelfth  centurie*. 

S8T.  Tie  tailof  tke  Mlii  h  in  geaeral  either  schistoui  or  calcareoui  on  a  pliabls  rocky 
or  gravelly  bottom.  It  is  cut  into  horiiontal  terraces  of  diETerent  widtbt  according  to  the 
stetpnds  of  the  declivity,  and  each  terrace  is  supported  by  a  wall  or  sloping  bank  of  turf 
or  Mooes.  Intercepting  gutters  are  formed  every  sixty  or  seventy  feet  in  the  directioa  of 
the  slope  to  Garry   olT  the  waters  vhich  do  not  sink  in  the  rainy  seaso         "'  "*' 

coosden  the  turfed  terraces  oT  the  hills  of  Nievole  i_fig.  3S. )  the  moat  eleg 


tetracH  of  tbe  nxnt  rapid  and  least  famrably  exposed  slopes,  ohves  are  planted  ;  on  the 
best  eipoaure,  vines.  Where  the  terrace  is  broad,  one  or  more  rows  of  mulberries,  and 
sometinkes  of  Gg  trees,  are  planted,  and  between  these,  where  the  soil  is  not  too  diy,  earl* 
cropa  o^gralD  or  legumes  are  taken.      The  walla  of  turf  are  mown. 

ass.  Tte  oiwe  being  an  evergreen  and  in  a  state  of  growth  all  the  year,  requires  a  more 
equable  dimale  than  the  vine  ;  but  it  will  grow  on  any  dry  s(h1,  and  in  an  inferior  ex- 
poaare,  because  the  fruit  aef  er  ripens  till  the  boarfroMi  have  commenced.  Ilie  young 
plant*  ne  raited  from  cuttings  or  suckers  in  a  nuiseiy,  and  in  tbe  same  manner  in 
■fadi  it  was  during  tb«  time  of  tbe  Ronuni.  "  An  old  tree  is  hewn  do<ra,  and  the 
'  ctppo'  or  stock  (that  is,  the  cfdlsr  or  neck  between  the  root  and  the  trunk,  where  id  all 
pinna  Ifae  principle  of  life  more  eminently  resides,)  is  cut  into  pieces  of  nearly  the  sjie 
and  sbapc  (rf^  a  mtisbnram,  and  which  from  that  circumstance  ore  called  ■  novali ;' 
an  at  the  aame  time  b  taken  that  a  small  portion  of  bark  shall  belong  to  each  '  noTalo ;' 
tfacM^  after  baviag  been  dipped  in  manure,  are  put  into  tbe  earth,  soon  throw  up  shoots, 
■c  transplanted  at  the  end  of  one  year,  and  in  three  years  are  fit  to  form  an  olive  yard." 
lAbist't  rotigo,  &c.  !1G.)  lliey  are  planted  in  tows  generally  fifteen  feet  apart,  and 
the  same  distance  between  the  rows. 

989-  Tlu  aline  it  efnety  ilon  growth  but  of  great  dMratim.  Some  plantations  exist,  which 
SIC  snppOMd  to  be^oae  mentioned  by  Phny,  and  therefore  must  have  existed  nearly  two 
tbffBiid  yean,  if  not  laon.  In  one  of  these,  which  we  have  seen  in  tbe  vala  of 
Htmm  near  Temi,  tbe  trunks  of  many  trees  have  rotted  at  the  core,  and  the  rir- 
lUufaTenee  split  c^ien  and  finrned  sneiai  distinct  stems.  llHHigh  in  ruins,  these  trees 
Bill  bear  abondant  crops.  Tbe  olive  requim  little  pruning,  and  is  seldom  otherwise 
nanuied  than  by  soiring  lupins  under  it,  and  digging  th«n  in.  The  fruit  beeomei 
black  in  Norembei ;  it  gatboed  in  tbe  course  of  that  and  the  three  following  montba ; 
tad  ground  in  a  stone  trough  by  a  stone  turned  by  a  water-wbeel.  The  paste  formed  bj 
Ae  fruit,  and  its  kernels,  i*  then  put  in  a  hair  cloth  and  pressed,  and  the  oil  drops  in  a  tub 
of  water  somewhat  warm,  from  which  it  is  skimmed  and  put  in  glass  bottles  for  sale,  or 
glased  jan  for  home  omsomplion.  He  paste  is  moistened  and  pressed  a  second  and 
■lanl  time  for  oils  of  inferior  quality.  The  crop  of  olives  is  very  uncertain ;  sometimes 
one  tlMt  yields  a  profit  does  not  occur  for  sii  or  eight  years  together,  as  in  the  culture 
of  wine  and  cider :  and  these  departments  of  culture  on  the  Continent  sre  conndered 
as  iDjorious  to  tbe  peasant,  because  in  the  year  of  plenty  be  consumes  his  superfluous 
profits  without  laying  any  thing  aside  to  meet  the  years  of  loss.  Hence  the  remark 
common  in  France  and  Italy,  Ihtt  wine  and  oil  farming  is  less  beneficial  than  that  of 
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290.  The  vine  on  the  hUit  is  generally  raised  where  it  is  to  remain  by  planting  cuttings ; 
but  it  is  also  planted  with  roots  procured  by  layering  :  in  either  case,  it  seldom  bears  fruit 
till  the  fifth  year  after  planting.  It  is  trained  on  trees,  poles,  .and  trellised  roofs,  over 
paths,  and  different  kinds  of  espalier  rails.  The  poles  are  of  barked  chestnut,  and  the  leaser 
rods  used  are  generally  of  reeds  (jfrundo  donaXf  L.),  the  latter  forms  a  profitable  article 
of  culture  on  \he  brink  of  water-courses  for  this  purpose.  These  reeds  last  from  one  to 
four  years,  according  to  their  size.  The  ties  made  use  of  both  in  the  hills  and  plains  ani 
of  willow,  often  the  yellow  or  golden  sort.  The  general  maxim  in  pruning  ,^^^9 
is  to  leave  as  much  wood  to  a  single  root  as  possible,  in  order  to  prevent  two 
shoots  from  proceeding  from  one  eye,  in  whidi  case  both  are  generally  barren. 
They  give  no  summer  pruning ;  but  when  the  fruit  is  nearly  ripe,  they  cut  off 
the  extremities  of  the  shoots  for  the  sake  of  the  leaves  as  forage,  and  to  admit 
the  sun  and  air  more  directly  to  the  fruit.  The  pruning  hook  they  use  (^.  39.) 
is  not  unlike  a  hand-hedgebill.  The  fruit  is  gathered  by  women,  and  put  j  A 
into  baskets  and  hampers ;  carried  to  a  tub  or  cistern  of  masonry,  where  it  lies*^^ 
and  ferments,  being  frequently  stirred,  but  not  pressed,  as  in  France  and  other  parts  of 
Italy.  The  management  of  the  wine  is  not  considered  good ;  and  there  are  but  few 
sorts  of  Tuscan  wine  that  will  keep  above  a  year. 

291.  The  pntatoe,  little  known  in  Lombardy,  was  introduced  in  the  hills  of  Tuscany 
by  Sismondi,  but  was  little  cultivated  or  esteemed.  It  is  only  known,  he  says,  to  the  gar- 
deners of  Florence  and  Leghorn.  If  not  taken  up  about  the  middle  of  July  the  tubers 
are  either  burned  and  rotted  by  the  heat,  or  they  germinate  at  every  bud.  An  early  sort, 
he  thinks,  might  he  introduced  both  in  the  plam  and  hill  culture  with  great  advantage. 

292.  The  hill  farmers,  like  those  of  the  plains,  are  generally  metayers,  and  rent  their 
farms,  which  seldom  exceed  seven  or  eight  acres ;  and  the  most  general  conditions  of  their 
lease  (bail),  according  to  Mr.  Simonds,  are  the  following :  I .  The  farmer  engages  to 
cultivate  the  lands,  and  find  the  requisite  props  for  the  vines.  2.  To  advance  the^half  of 
the  seed,  and  the  half  of  the  dung  that  is  obliged  to  be  purchased.  3.  To  deliver  to 
tlie  proprietor  half  the  crop,  or  sell  it  for  his  account.  4.  To  divide  with  the  proprietor 
the  profit  made  on  cattle,  and  to  deliver  a  certain  number  of  eggs,  chickens,  and  capons 
in  lieu  of  that  on  poultry.  5.  To  wash  the  whole  or  a  part  of  the  proprietor's  linen, 
he  finding  soap.  The  proprietor  on  his  part  engages  to  advance  the  other  half  of  the 
seed,  and  of  the  manure  which  must  be  purchased ;  to  be  at  the  expenoe  of  making  up 
new  grounds  and  other  radical  improvements,  to  effiBCt  repairs,  &c.,  and  to  find  the  first 
props  for  newly  planted  vines.  This  contract  goes  on  from  year  to  year,  and  can  only 
be  dissolved  by  a  year's  notice ;  changes,  however,  very  seldom  take  place.  The  con- 
ditions in  some  places  are  more  severe  for  the  fiurmer ;  and  on  oil  and  certain  other 
articles  he  only  recovers  a  third  of  the  profits. 

293.  The  culture  of  the  fnountains  of  Tuscany  consists  of  the  harvesting  of  chest- 
nuts, the  management  of  live  stock,  and  of  forests.  The  chestnut  trees,  Sismondi  is  of 
opinion,  have  been  originally  planted,  but  they  now  receive  no  other  care  than  that  of 
replacing  a  worn-out  tree  by  a  young  one,  and  cutting  out  dead  wood,  which  is  done 
more  for  the  sake  of  fuel  than  any  tiling  else.  The  fruit  is  gathered  in  November,  after 
it  drops  on  the  turf:  it  is  eaten  either  in  its  natural  state,  or  it  is  ground  into  meal  and 
prepared  as  flour.  Such  as  are  to  be  ground,  are  first  kiln  dried ;  next,  the  chest- 
nuts  are  put  into  small  bags,  which  hold  half  a  bushel  each,  and  these  are  beat  against 
ttie  ground  till  the  outer  husk  is  removed ;  they  are  then  taken  out,  the  outer  husks 
separated,  and  the  chestnuts  replaced,  and  beat  as  before  till  the  inner  husk  comes  off; 
they  are  then  cleaned  in  the  wind,  and  sent  to  a  com-mlU  to  be  ground.  The  flour 
they  produce  has  no  bran,  and  is  mild  and  sweet,  and  keeps  well.  Lauds  covered  with 
chestnuts  are  valued  not  by  their  extent,  but  by  the  number  of  sacks  of  fruit  annually 
produced.  Qiestnut  flour  is  chiefly  used  in  the  form  of  porridge  or  pudding.  In 
the  coffee  houses  of  Lucca,  Pesda,  and  Pistoia,  pat^  mufiins,  tarts,  and  other  articles 
are  made  <^  it,  and  are  considered  delicate. 

294.  The  culture  of  sheep  in  the  mountains  is  rude  and  unprofitable,  and  so  little  is 
mutton  esteemed  in  Tuscany  that  it  always  seUs  at  two  or  three  sous  a  pound  under 
every  other  meat.  Tlie  sheep  are  pastured  all  the  summer  under  the  diestnut  trees ;  but 
ip  October,  when  the  fruit  begins  to  fall,  they  are  then  sent  to  the  maremmes,  where  they 
remain  till  the  May  or  June  following,  at  the  cost  of  not  more  than  a  penny  a  head. 
A  wretched  cheese  is  made  from  the  milk ;  but  bad  as  it  is,  it  is  better  than  what  is 
made  from  the  milk  of  goats  or  cows.  The  Tuscans,  indeed,  are  so  averse  to  believe 
that  good  cheese  can  be  produced  from  the  latter  animals,  that  they  consider  the  Dutch 
and  other  excellent  foreign  cheeses  which  they  purchase  at  Leghorn,  as  all  made  from  the 
milk  of  sheep. 

295.  Forests  of  timber  trees  cover  the  highest  parts  of  the  mountains*  FVom  these  the 
peasants  derive  their  sources  of  profit,  independently  of  the  sale  of  timber,  which  is  very 
limited,  owing  to  the  difiiculty  of  carriage.     Hogs  are  pastured  there,  left  to  th(;mselves 
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tfv  wbolt  jtaz,  acid  oclj  lougfac  for  when  wuiled  Tor  On  buCebcr.      That  Bab  it  cxcel- 

tcnt,  aod  being  rerj  ibunduit  in  Che  mirketi  of  mon  parts  of  lulj,  is  Dot  dear.     Aconu 

■re   collMUd  in  Knne  pUcei,  and  told  la  the  rirmers  of  Ibe  pUini  for  f««ding  twine. 

The  cona  of  the  Finu)  pine*  (Jig.  40.]  are 

o^ccted,  and  tbc  Hedi  taken  out  i  tbeu  ore 

modi  nteemed,  and  btar  a  high  price.      The  j 

auoe  ^ng  ia,  io  ipme  pLscei,  done  with  the  ' 

conea  of  the  wild  pine,  commonly  but  eiTO- 

DOMulj  called  tbc  ScMcb  Gr  {Phntt  it/liiet- 

Jrxa,  L>],  wbose  leedi  ore  equallygood,  Ibongh  ^ 

muller.    SDawbertiea,  brsmble  berries,  goow- 

berrio,  curranti,  raapbemev,  and  other  wild 

fruity  are  collected  aod  rilber  told  publicly 

in  tbe  marketa  of  tba  plaini,  or  privately  to 

thecwirectioiwn  forAaioring  ice<;  aaartide 

in   gnat  demand  throughouE  all  Italy.      Siani 

noticed  that  the  black  mulberry  was  grown  in  I 

(lei«d  aa  hardier  than  the  white.     The  fruit  wii  only  eaten  by  children.      In  tbe  plttiai 

and  gardeni  of  Italy  the  mulberry  is  icarcely  known  as  a  fruit  tree,  though  the  white 

ipeciea  ia  evay  where  grown  for  the  silkworm. 

39£.  Tke  maurUaoi  farmen  are  generally  propneton  of  their  fu-ma.  They  live 
together  in  nllaget,  which  are  veiy  numerous;  many  of  them  hire  ihemulves  to  tbe 
bnners  of  tbe  maremmea  when  there  is  a  scarcity  of  population,  to  assist  in  Ibeir  harveila  ; 
■nd  with  tbe  money  uved  in  this  way,  and  by  .sending  fruits,  collected  by  Ibeir  wives 
and  cbildreo,  to  the  towns  in  the  plains,  they  are  genially  belter  off  than  the  fanners 
of  tbe  bills,  or  of  the  low  country. 

297.  The  agrumUurai  ettaUithmtnt  of  Rottore  may  be  mentioned  as  belonging  to 
Tutcaoy.  It  ii  situated  at  the  gate  of  nsa,  and  was  founded  by  the  family  of  Medici,  in 
the  time  of  the  crusades,  and  now  belongs  lo  government.  A  league  square  of  ground, 
which  was  so  poor  and  sandy  as  to  be  unfit  for  culture,  was  surrounded  by  a  fence,  and 
baring  been  left  to  itself,  has  now  tbc  Bpptaratice  of  a  neglected  park.  A  building  was 
erected  in  its  centre  as  a  lodge,  and  inlenpiarsed  in  tbe  grounds  were  built  slablei  and  sheep 
faotue*.  Tbe  pai^  was  sbxked  with  an  Arabian  stallion  and  a  few  marei,  and  some  Asiatic 
canMls;  and  these  were  led  to  breed  and  live  in  a  state  of  nature.  About  the  beginning 
of  tbe  pRsent  century  a  flock  of  Merino  sheep  was  added.  Tbe  bones  have  formed 
tbemtelres  into  diuioct  tribes  or  troops,  each  of  GAeen  or  twenty  mares  governed  by  a 
sialliiHi.  These  tribes  never  mil  together,  each  bas  its  quarter  of  pasture  wbicb  they 
divide  among  themselves  without  the  interference  of  shepherds.  The  shape  of  these 
horses  is  wretched,  and  the  spare  or  superfluous  ones  art  sold  only  to  fuel  dricera 
(cialniea,  Cariimari,)  and  tbe  post.  There  are  more  than  two  hundred  camels  wbicb 
•Mociate  logctber,  and  multiply  at  pleasure.  They  are  worked  in  the  plough  and  cart, 
and  tbe  spare  stock  aupplies  all  the  mountebanks  of  Europe,  who  buy  tbem  at  the  low 
price  of  six  or  seven  lotiis  each.  The  next  feature  of  Ihii  establishment  is  a  herd  of  1800 
wild  bulls  and  cows,  fierce  and  dangerous  :  the  superfluous  stock  of  the»  is  either  hunted 
and  killed  for  their  ludes  and  flesh,  or  sold  alive  to  the  farmers  to  be  fed  or  worked.  The 
Bock  of  Merinos  arv  but  lately  introduced.  Such  are  the  chief  features  of  this  establish. 
meni ;  which  Chateauvieui  terms  a  specimen  of  Tatar  culture  :  it  is  evident  it  has  no 
other  art  or  merit  than  that  of  allowing  the  powers  and  instincts  of  iwlute  to  operate  in 
theii  own  way  :  it  fonns  a  very  singular  contrast  to  the  highly  arliflcial  slate  of  rural 
ecunomy  in  Tuscany. 

Scaaaci.  3.      Of  lit  Agriadturt  of  tkt  Maremmii,  or  the  DutHcl  of  Palilaitial  Mr. 

398.  Tke  stent  ^  Udi  diUrict  is  from  Leghorn  to  Terradna  in  length  i  and.  its 
tridest  pan  is  in  the  stales  of  the  church;  it  includes  Rome,  snd  extends  to  the  base  of 
tbe  Appennines. 

999.  The  ditmate  tfihe  laornnmei  is  so  mild  that  Tegetab'on  goes  on  during  tbe  whol* 
ofthewintCT;  but  to  |ii  Mill  iil ill  that  there  are  scarcely  any  flied  inhabitants  in  this 
inmiense  tract  of  country,  iritli  the  exception  of  those  of  tbe  towns  or  cities  on  its 

300.  ne  ttrfacr  is  flat  or  gently  varied  ;  and  die  soil  in  most  places  deep  and  ri^ 
In  tbc  matemmea  of  Tuscany  it  is  in  some  plaiies  a  blue  cUy  abounding  in  sulphur  and 
alixrn,  a^  produces  almost  nothing  but  coltsfoot  [tuaiiago), 

901.  "ne  altita  are  generally  extensive,  and  let  in  large  forms  at  fixed  rents,  to  men 
of  capital.  The  maremmea  of  Rome,  forty  leagues  in  extent,  are  divided  only  into  ■ 
fcw  hundred  estates,  and  let  to  not  more  Chan  ei|^ty  Gu-men.  These  fsrmera  grow 
eora,  and  pasture  oxen  of  their  own;  and  in  winter  thry  graze  the  wandering  flocks  of 
the  —- '-i—  of  Tuicaoy  and  other  Btalei  at  so  much  a  head.     Hw  com  grown  is 
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dutBj  wheat,  which  ii  mped  by  peattau  from  lh«  mountdiu,  loiiw  of  whom  ako  tf»y 
and  usist  in  sawing  the  sueceeding  crop ;  whence,  the  whole  diwppeu ;  and  the  ma- 
remmee  remein  a  desert  with  n  few  men,  whom  Chateuineuz  dtwgnatn  ■•  »  half 
■avagei,  who  run  over  the»  solitudes  like  Tatars,  aimed  with  long  luicei,  and  corered 
with  coarse  wooHens  and  untauned  skins.''  The  Unce  they  use  in  bunting  down  the 
enn  when  any  are  to  be  caught  for  the  butcher,  or  to  break-in  for  labor ;  •™^™ 
clothing  alluded  lo  has  been  recommended  by  the  medical  men  of  H 
likely  lo  resist  the  attacks  nf  the  malaria  (b^  air),  or  pestilea" 

30a.    T**0(ricuftim.i  impbvaUi  and  opmrfiimi  diP"  ""'■ 
of  Italy.     Tbeplough,  or  arairejof  It«me{;)g.410.  ' 
flat  shan,  on  the  hinder  end  of  which  the 
ploughman  stands ;  and  thus  drawn  along, 
bis   weight  makes  a  deeper  fiirrow.      Two  ^ 
strips  of  wood    (tbe   biiue  mirii  of  Virgil), 
about  eighteen  inches  long,  areoften  attached 
to  the  share,  diverging  s  little  from  each  other, 
and  these  serve  lo  lay  open  tbe  furrow  tike 
our  mould-boaid.     In  the  operation  of  pro- 
psgating   the  Ttne,  cuttings  art  [danted  i 

trvnchea  four  feet  deep,   inlr  -"•■-' ■■ 

purpose  of  encouraging  mo 
Virgil's  time.  {Gtorg. 
ii.  346.)  Thecommot 
Roman  cart  {Jg.  42.). 
is  auppoeed  to  ban 
been  originally  design. 
ed  by  the  celebratec 
Michael  Angela,  in  ht 
quality  of  engineer  am 
triieeler.  —  Bttonantli 
(See  Latteyrie,  Col.  de 

303.     TTie  /arm    o 
Camfio  Uatto   (Geld  of  death)  includea  tba  irtiole  pnq)eTty  of  St.  Peter's  dinrch  to 
Rome,  which  is  supported  from  iu  sole  revenue.      lUs  Tast  estate  is  situated  in  the 
Footine  marshes,  and  the  following  outline  of  its  management  ii  taken  from  a  letter  of 
ChaCeauvieui,  written  in  July  1813  :  — 


^  7>e/in<icry,D»iiol;l>u<ldliii«i  uBtitcDrini 

two  WLDn,  the  snund-floar  of  the  coitnl  pan  con 

the  Isltir  i^csit  wlitdon,  uid  unftiratilied    The  t    , 

chiBiben,  With  (tie  eiuptiou  of  one.  wblrh  (si  Dimlibcd,  snil  terved  to  lodge  tlie  pflndpsl  otBcni. 
The  two  irings  cntidntd  Isrge  vaulted  lUbles,  with  hsT-loni  o?er.    One  ftiniie  Uicd  In  thv  home,  in 

onler  to  Hok  liir  the  Dfllcen  or  uwwr  •ervnnu,  whoM  ■'     "■    * 

the  ihepfacrdi.    Ttere  was  so  nrdcn,  or  uir  sppian 

"■i.  TV/oflarr,  Dritnsanf,  wusn  nlucsled  mso,  sad  s  ciUien  of  Rdhk,  where  his  ftmllr  lived ;  he  si 


3K  ncMv" . 

bu[UkcBtAirbiesdlncsDd(brlhessleoftbe1ica]ves.^Ddbeiftn:  tFothoussndswliibwfalG 

nuts  and  scons  tai  tbe  Amscsbfdonalng  to  the  esuta:  s  hundred  horses  fte  tbe  use  of  the  he. .. 

were  fbur  tboqund  ilieep  on  the  low  itounds,  liai  six  huadied  and  eigfatr  tbonssBd  on  tbe  awtiptalna 
btfonbillathevuta  Ofthetsltei.sliihtj  Iboiaand  wtn  of  tbe  Neneiti  Iveed,  whose  wnil  it  wm 
inlcnded  to  hsve  muuftctanid  Into  the  drew  of  ill  Ibe  mnffieinl  moolu  in  Ttslr.  and  tela  the  (leat. 
costs  otthe  shepbRdi :  Che  rat  were  of  (he  PciulUe  breed;  wtilch  producsi  white  woc^  tut  coir  on  the 
upper  psit  of  tbe  bodj.  A»  muttoo  is  not  good,  snd  but  lltcle  eaten  In  Italy,  cbej  klU  meat  c€  the  tup- 
lambs  ss  KOI  ai  Iber  m  bom.  and  milk  th«  ewta  to  make  cbeew.  The  tempurarr  flocki  bad  not  ar- 
rived wben  Cbatoauvieus  WBi  at  Campo  Mono,  tbe  fleidi  not  being  then  clesiEd  of  Iheir  ctopf, 

309.  The  farmer  of  thii  aientae  domain  ii  M.  I'rucd,  who  pays  a  rent  for.  it 
of  33,000  piastre*  (495(V.).  Tbis,  said  M.  Trued  U>  Chaleauvieui,  "  suppoais  an 
ellcntortliree  tbouaandrubbi,  or  nx  thousand  acres, of  cullurablelaod.    I  have  nearly  ai 
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mnch  that  Is  not  ftt  for  tb«  pldugb,  and  it  is  there  my  pigs  and  my  cows  principally  fbed. 
My  tliree  thousand  rubbi  are  divided  into  nearly  nine  equal  parts  of  three  hundred  and 
tlurty  rubbi  each :  one  of  theae  is  in  fallow,  another  in  corn,  and  the  seven  others  in  pas- 
tare.  On  the  two  tlioaaa&d  three  hundred  rubbi,  which  remain  in  gran,  I  support  four 
thousand  sheep,  four  hundred  horses,  two  hundred  oxen,  and  I  reserve  a  portion  for  hay. 
In  the  macchif  (bushy  places,  woody  wastes)  I  have  seven  hundred  cows,  and  sometimes 
nearly  two  tliouaand  pigs. 

SKk  My  expencn  "  are  limited  to  paying  the  rent  of  the  fium,  to  purshaamg  bread  for 
die  worioncn,  and  to  the  entire  maintenance  of  my  army  of  shepherds,  superintendents, 
and  the  &tla»e ;  to  paying  for  the  work  of  the  day-laborers,  of  the  harvest-men,  &c. ;  and, 
in  short,  to  the  expense  of  moving  the  flocks,  and  to  what,  in  large  farms,  is  called  the 
extra  charges,  the  amount  of  which  is  always  very  high*  Tliere  must  also  be  deducted  from 
the  gross  profits  of  the  flock  about  one-tenth,  whi^  belongs,  in  different  proportions,  to 
my  chiefs  and  to  my  shepherds,  because  I  support  this  tenth  at  my  expense.  We  have 
alsok  in  this  mode  of  culture,  to  sustsin  great  losses  on  our  cattle,  notwithstanding  which 
I  must  acknowledge  that  our  fanning  is  profitable. 

311.  Of  atmwU  profit ,  "  I  average  about  five  thousand  piastres,  besides  five  per  cent. 
OQ  die  capital  of  my  flocks.  You  see,  then,  that  the  lands  in  the  Campagna  of  Rome,  so 
despised,  and  in  such  a  state  of  wildness,  let  at  the  rate  of  eighteen  francs  (fifteen  shillings) 
Ifae  Paris  acre :  there  is  an  immense  quantity  in  France,  which  does  not  let  for  so  much. 
They  would,  doubtlessly,  let  for  more  if  they  were  divided  and  peopled,  but  not  in  the 
proportion  supposed,  for  die  secret  in  large  forms  consists  in  their  economy ;  and  nothing 
CD  the  subject  of  agricultural  profit  is  so  deceptive  as  the  appearance  they  present  to  our 
view,  for  the  profit  depends  solely  on  the  amount  of  the  economical  combinations,  and 
not  on  the  richness  of  the  productions  displayed  to  the  eye. "     {Letters  on  Italy,  &c. ) 

SuBsxcT.  4.     Farming  in  the  Neapolitan  Territory^  or  the  Land  of  Ashes, 

313.  The /arming  on  the  volcanic  soily  in  the  neighborhood  of  Vesuvius,  belongs  to 
the  valley  forming  of  Tuscany ;  but  as  it  varies  a  little,  and  as  the  fanners  are  much 
more  wretched,  we  shall  give  the  following  relation,  as  received  by  Chateauvieux,  from 
a  Neapolitan  metayer :  -» 

313.  We,  poor  metayers,  he  said,  **  occupy  only  so  much  land  as  we  can  cultivate  by 
our  own  fomilies,  that  is  to  say,  four  or  five  acres.  Our  condition  is  not  a  good  one, 
dace  we  get  for  our  trouble  only  a  third  of  tlie  produce,  two-thirds  belonging  to  the 
owner,  which  we  pay  in  kind  into  the  hands  of  the  steward.  We  have  no  ploughs,  and 
ll»  wfafrie  is  cultivated  by  the  spade.  It  is  true  that  the  soil,  being  mixed  with  ashes, 
is  eaaily  stirred ;  and  even  our  children  assist  us  in  this  work.  At  times  the  mountain, 
hrntr  named  Vcsovius,  poors  forth  showers  of  ashes,  which  spread  over  our  fields  and 
frrtilwf  them. 

314.  The  trees  which  you  see  on  the  land,  "  are  not  without  their  use ;  they  support 
the  vine,  and  give  us  Ihiit ;  we  also  carefully  gather  their  leaves :  it  is  tlie  last  autum- 
■al  crop,  and  serves  to  feed  our  cattle  in  the  winter.  We  cultivate,  in  succession, 
melons,  between  the  rows  of  ehns,  which  we  carry  to  the  city  to  sell ;  after  which  we 
sow  wheat.  When  the  vrheat  crop  is  taken  off,  we  dig  in  the  stubble,  which  is  done  by 
our  fomilies,  to  sow  beans  or  purple  clover.  During  six  months,  our  children  go  every 
morning  to  cut  a  quantity  of  it  with  the  sickle,  to  feed  the  cows.  We  prefer  the  females 
of  die  buffidoes,  as  they  give  most  milk.  We  have  also  goats,  and  sometimes  an  ass,  or 
a  small  horse,  to  go  to  the  city  and  carry  our  burthens ;  but  this  advantage  belongs  only 
to  die  richer  metayers. 

315.  We  plant  the  mmxe  **  the  following  spring,  after  clover  or  beans.  We  manure  the 
land  at  tfaia  time,  because  this  plant  is  to  support  our  families ;  this  crop,  therefore,  in- 
terests us  more  than  all  the  others,  and  the  day  in  which  it  is  harvested  is  a  day  of  festivity 
inour  country.  Ail  the  villagers  assemble  together,  the  young  women  dance,  and  the 
rest  of  us  walk  slowly,  being  laden  with  our  toob :  arrived  at  our  dwellings,  eadi  famUy 
goes  into  its  own ;  but  tiiey  are  so  near  each  other,  that  we  can  still  converse  together. 

316.  We  eftengather  seven  earsjrom  one  stalk  fifmmm,  **  and  many  of  them  are  three 
palms  long.  When  the  sun  is  high,  the  father  of  the  foinily  goes  into  the  adjoining  field 
to  get  some  melons,  while  the  chQdren  gather  fruit  from  the  surrounding  fig-trees. 
Hie  fruit  is  brought  under  an  elm-tree,  round  which  the  whole  family  sits ;  after  this 
repeat  the  work  begins  again,  and  does  not  cease  until  the  close  of  day.  Each  family 
then  visits  its  neighbors,  and  tells  of  the  rich  crop  the  season  has  bestowed  upon  them. 

317.  We  have  no  sooner  gotten  in  the  maize  than  the  earth  is  again  dvg,  to  be  sown  once 
mare  with  wheat  f  after  this  second  crop,  we  grow  in  the  fields  only  vegetables  of  dif- 
ferent kinds.  Our  lands  thus  produce  wine  and  fruit,  corn  and  vegetables,  leaves  and 
grass  for  the  cattle.  We  have  no  reason  to  complain  of  their  fertility ;  but  our  conditions 
are  hard,  little  being  left  for  our  pains ;  and  if  the  season  is  not  propitious,  the  metayer 
hasmncfatocoroplainof."  {Letters,&c.) 
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318.  Tke  eaUm plant  {Ga^pium  heriaarum)  (J^.  43.)  t*  bcpDniog  labecultiratad 
in  the  Dvighborlund  of  Vesuiius,  and  in  Sicil)r.      It  u  town  in 

March,  in  line*  at  three  feet  distance,  uid  tlw  plants  two  r«t 
apart  in  the  linn.  "Die  earth  i>  atirred  b^  a  one-bone 
plough,  or  bj'  hoes,  and  canTullf  weeded.  Ai  sain  as  the 
flowering  season  is  over,  about  the  middle  of  September,  the 
ends  of  the  shoots  ore  nipped  off,  to  determine  the  sap  to  the 
fl-uit.  lie  capsule*  are  collected  ai  thej'  ripeo ;  a  ledioui 
procMa,  laiting  two  months ;  the  cotton  and  the  seeds  are  then 
separated;  an  operation  still  more  tedious.  The  most  ei-  ' 
tensire  cotton  farmers  are  in  the  Tale  of  Sorento.  There  the  ■ 
rotation  U,  1.  maiie;  S.  wheat,  followed  by  heans,  which 
ripen  next  March;  3.  cotton;  4.  wheat,  followed  bj  clorer;  . 
5.  metoni,  fbllowed  by  French  or  common  beans.  Iliui,  in  ' 
five  jears,  are  produced  raght  crops.  In  this  district,  wherever 
water  can  be  commanded,  it  is  distributed,  as  in  Tuscany  and 
Lanbsrdj',  among  every  kind  of  crop. 

319.  jf&e  tomalB,  or  hvc  apple  fSalamtm  l^atperticum,  L), 
BO  exienuTely  used  in  Italian  cookery,  forms  alao  an  article  of 

field-culture  near  Fompeii,  and  especially  in  Sicily,  from  whence  they  are  sent  to  N^ilea, 
Rome,  and  several  towns  on  the  Mediterranean  sea.  It  is  treated  mach  Id  the  same  wi^ 
•i  the  cotton  plant. 

S20.  The  orange,  Imrni,  peach.  Jig,  j-c.  with  varimia  other  fruits,  are  grown  in  dw 
Keapolilan  territory,  both  for  home  use  and  exportation :  but  their  culture  we  condder 
a>  belonging  to  ganlenii^. 

321.  TV  Neapaiilon  maremnut,  near  Salenio,  to  the  erila  of  those  of  Rome,  add 
that  of  a  wretched  s<»l.  They  an  pastured  by  a  few  herds  of  buBUoes  and  oien ;  the 
herdimcD  of  wliidi  have  no  other  shelter  during  the  night  than  reed  huts;  these  desert 
tracts  being  without  either  houses  or  ruins.  Tlie  plough  of  this  ancient  Greek  colony  ia 
thought  to  be  the  nearest  to  that  of  Greece,  and  has  been  already  adverted  to  (24.J 

3SS.  The  manna,  a  concrete  juice,  forms  an  article  of  cultivation  in  Calabria.  Thia 
■ubstance  is  nothing  more  than  the  exsiccated  juice  of  the  flowering  ash-tree  {Onau 
rotund^ilia),  which  grows  there  wild  in  abundance.  In  April  or  May,  the  peaaanta 
make  one  or  two  incisions  in  the  trunk  of  the  tree  with  a  hatchet,  a  few  inches  de^  j 
insert  a  reed,  round  which  tlie  sap  trickles  down,  and  after  a  -month  or  two  they  Ktam, 
and  find  Ibis  reed  sbsatbed  with  manna.     Tint  uie  of  manna,  in  medicine,  is  od  dia 

383.  7^  flUerMondcAetmuioftbe  Calabrian  Appeunineaare  o^ectcdby  thefiumers, 
and  sold  in  Naples  for  eiportalion  or  consumptjon. 

324.  The  cullurt  of  indigo  and  Jugor  was  attempted  in  the  Neapolitan  territory,  vodar 
the  reign  of  Murat.  The  indigo  succeeded ;  and  time  had  not  elapsed  to  judge  of  tfaa 
■agar  culture  when  it  waa  abandoned.  The  plants,  however,  grew  rigoroualj,  and  their 
remain*  may  still  (1BI9)  be  seen  in  the  fields  near  Terracina. 

385.  OyOen  hme  been  bred  and  rtartd  in  lie  Hngdom  of  NapUi  (mm  Ae  time  of  tba 
RofBaw.  The  sutiject  i*  mentiooed  by  Nonnhis  [De  Be6.  cit.  1.  iii.  e.  37.)  ;  and  by 
Fliny,  {Nat.  BiM.  b.  rriii.  c.J4.)  CountLuteyrie  (3facAin«>,  ^. )  describes  the  place 
mentiooed  by  the  latter  author,  as  it  iHnv  exists  in  the  lake  Facino,  at  Baia.  Thia  lake 
(Jig.  44.)  communicate*  with  the  aea  by  a  narrow  passage  :   on  the  water  near  ita  mar. 
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pa,  a  house  (c)  is  ccMWinicted  for  those  who  take  care  of  the  ojsten,  and  who  sell  them  to 
the  dealers  in  Naples,  or  to  those  who  come  and  eat  them  on  the  spot.  Adjoining  the 
boose  is  a  covered  enclosure  (6),  where  the  oysters  are  kept  till  wanted ;  and  along  the 
margin  of  the  lake,  and  in  most  parts  of  it,  are  placed  circles  of  reeds,  with  their  summits 
above  the  water  (a).  The  spawn  of  the  oysters  attaches  itself  to  these  reeds,  and  grows 
there  till  of  an  edible  siae :  they  are  then  removed  to  the  reserve  (b),  and  kept  there  till 
wanted.  In  removing  them  the  reeds  are  pulled  up  one  hy  one,  examined,  and  the 
full-grown  oysters  removed  and  put  in  baskets,  while  the  small  sized  and  spawn  are  suf- 
fered to  remain,  and  the  reed  is  replaced  as  it  was.  Hie  baskets  arethen  placed  in  the 
reserve,  and  not  emptied  till  sold«  In  two  years  from  the  spawn,  Lasteyrie  obaerves,  the 
oyster  is  fully  crown. 

SiCT.  IL    Of  the  present  State  rf  Agriculture  m  SwUxerland, 

SS6.  The  agriculture  of  SwUxerlandf  though  of  a  very  primitive  kind,  is  not  with- 
out interest  from  the  nice  attentions  required  in  some  parts  of  its  operations.  The 
surface,  soil,  and  climate  of  the  country,  are  so  extraordinarily  irregular  and  diversified* 
that  in  some  places  grapes  ripen,  and  in  many  others  corn  will  not  arrive  at  maturity ;  on 
one  side  of  a  hill  the  inhabitants  are  often  reaping,  while  they  are  sowing  on\he  other; 
or  they  are  obliged  to  feed  the  cattle  on  its  summits  with  leaves  of  evergreens  while  they 
are  making  hay  at  its  base.  A  season  often  happens  in  wliich  rains  during  harvest  pre- 
vent the  corn  from  being  dried,  and  it  germinates,  rots,  and  becomes  useless ;  in  others  it 
is  destroyed  by  frost.  In  some  cases  there  is  no  com  to  reap  from  the  effect  of  summer 
storms.  In  no  country  b  so  much  skill  required  in  harvesting  com  and  hay  as  Switzer- 
land ;  and  no  better  sdiool  could  be  found  for  the  study  of  that  part  of  Scotch  and  Irish 
farming.  After  noticing  some  leading  features  of  the  culture  of  the  cantons  which  form 
the  republic,  we  shall  cast  our  eye  on  the  mountains  of  Savoy. 

SuBSZCT.  1.     Of  the  Agriculture  of  the  Swist  Cantons, 

337.  Agriculture  begcin  to  attract  pvhUc  attention  in  Switzerland  about  the  middle  of 
the  eighteenth  century.  In  1759  a  society  for  the  promotion  of  rural  economy  esta- 
blished itself  at  Berne :  they  offered  premiums  and  have  published  some  useful  papers  in 
several  volumes.  Long  before  that  period,  however,  the  Swiss  fiumers  were  considered 
the  most  exact  in  £un^.  (Stanyan*s  Account  of  Switxerland  in  1 7 1 4. )  Cbateauvieux  at- 
tributes the  progress  which  agriculture  has  made,  near  Vevay,  on  the  lake  of  Geneva,  to 
the  settlement  of  the  protestants,  who  emigrated  thither  from  France,  at  the  end  of  the 
seventeenth  century.  Tliey  cut  the  hills  into  terraces,  and  planted  vines,  which  has  so 
much  encreased  the  value  of  the  land,  that  what  was  before  worth  little,  now  sells  at 
10,000  francs  per  sere.  (Let,  xxi.)  Improvement  in  Switzerland  is  not  likely  to  be 
rapid ;  because  agriculture  there  is  limited  almost  entirely  to  procuring  the  means  of 
subsistence,  and  not  to  the  employment  of  capital  for  profit. 

328.  Landed  property  in  Switterland  is  minutely  dlrided,  and  almost  always  fiumed 
by  the  proprietors  and  their  families :  or  it  is  in  immense  tracts  of  mountain  belonging 
to  the  bailiwicks,  and  pastured  in  common :  every  proprietor  and  burgess  baring  a  right 
according  to  the  extent  of  his  property.  These  peasants  are,  perhaps,  the  most  frugal 
cultivators  in  Europe :  they  rear  numerous  families,  a  part  of  which  are  obliged  to  emi- 
grate, because  there  are  few  manufactures ;  and  land  is  excessively  dear,  and  seldom  in 
theinarket. 

329.  The  vaUies  of  the  alpine  regions  vf  Switxerland  are  subject  to  very  peculiar  injuries 
from  the  rivers,  mountain«rocks,  and  glaciers.  As  the  rivers  are  subject  to  vast  and 
sudden  inundations,  from  the  thawing  of  the  snow  on  the  mountains,  they  bring  down 
at  anch  times  an  immense  quantity  of  stones,  and  spread  them  over  the  bottoms  of  the 
vallies.  Many  a  stream,  which  appears  in  ordinary  times  inconsiderable,  has  a  stoney 
bed  of  half  a  mile  in  breadth,  in  various  parts  of  its  course;  thus  a  portion  of  the  finest 
land  is  rendered  useless.  The  cultivated  slopes  at  the  base  of  the  mountains  are  subject 
to  be  buried  under  eboulements,  when  the  rocks  above  fall  down,  and  sometimes  cover 
many  square  miles  with  their  ruins. 

39a  EkomlewtnU  (FT.),  deootet  a  lUUiut  down  of  a  momitain  or  nuus  of  rock,  and  cooieqacDt  covering 
the  knrcr  groundi  with  its frugmentti  when  an  immenie  quantity  of  itonea  are  suddenly  ImNi^t  down 
ftvoi  the  mouDtuns  by  the  breaking  or  thawing  of  a  glacier,  it  ii  also  called  an  eboulement  (paluvoeU^ 
voL  L  pi  IL)  Vast  oboulenMnts  are  every  year  ftlling  fttnn  the  enormoui  precipieei  that  overhang  the 
vallcf  of  the  Bhooe :  many  of  these  aye  recvrded  which  have  destroyed  enttare  Tiliagei. 

Sn.  Omeiifthe  matt  ejUraordmary  dHmtements  ever  tauwn  was  that  of  Mont  Orenier,  five  nutea  louth 
of  Ctaambeny.  A  part  of  this  mountain  fell  down  in  the  year  1S48,  and  entirely  buried  five  parishes,  and 
the  town  and  chmcb  of  St.  AmiiL  The  luins  spread  over  an  extent  of  about  nine  square  miles,  and  are 
mllwlfrf  AUma  de  Myant,  After  a  bpse  pf  so  many  centuriet,  they  still  present  a  singuJlar  scene  of 
desolation.  JThe  catastrophe  must  liave  been  most  awftU  when  seen  from  the  vicinity;  tor  Mont  Ore- 
nier Is  almost  isolated,  advancing  into  a  broad  plain,  which  extends  to  the  valley  of  the  Isere. 

aae.  Uoai  Orader  risfs  very  afaniptiv  upwards  of  4000  feet  above  the  plain.  like  the  mountalas  of 
LesEehdIes,  with  which  It  is  connei^ed,  it  la  capped  with  an  immense  mass  of  llnestone  strata,  not  less 
tiian  600  feet  la  thickness,  which  presents  on  every  side  the  appearance  of  a  waU.  The  strata  dip  gently 
tothesMewhtehfeUinto  the  plabt    Thisnassof  Itaaeslone  rests  on  a  fcundation  of  softer  sinita,  pro- 
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tebly  mxMmo.  Under  thirimolMie  are  dlttiiictly  leen  thin  ftnta,  probatfly  of  Umertime,  alternating 
with  soft  strata.  Tliere  can  he  little  doubt  that  the  catastrophe  was  caused  by  the  gradwil  erosion  of  the 
•oft  strata  which  undermined  the  mass  of  limestone  above,  and  projected  it  into  the  plain ;  it  is  also  pro> 
bablethat  the  part  which  Ml  had  for  some  time  been  nearly  detached  fh)m  the  mountain  by  a  shrinking 
of  the  southern  side,  as  there  is  at  present  a  rent  at  this  end,  upwards  of  two  thousand  feet  deep^  which 
seems  to  have  cut  off  a  large  section  Arom  the  eastern  end,  and  that  now  '*  Hangs  in  doubtful  ruins  o*er  its 
base,"  as  if  prepared  to  renew  the  catastrophe  of  1S48. 

SSS.  Joauutckes  (avaler.  to  swallow),  or  falls  of  immense  masses  of  snow  flrom  the  mountains,  often  ooca- 
sion  dreadful  eflbcts.  Villages  are  overwhelmed  by  them ;  and  rivers,  stopped  in  their  course,  inundate 
narrow  vaUiesto  a  ruinous  extent  In  February  18S0,  the  village  of  Obergestelen,  with  eighty^ight  oiit» 
inhabitants,  were  overwhehned  by  an  avalanche. 

SSi.  The  glaciers,  or  ice-hiUs,  or  ice-heaps,  slide  down  into  the  mountain  vallies*  and  form  dams  across 
them,  which  produce  large  lakes ;  by  the  breaking  up  of  the  glacier,  these  lakes  are  sometimes  suddenly 
poured  into  the  lower  vauies,  and  do  immense  mischief.  lian,  in  such  a  country,  as  Bakewell  has  ob- 
served,  is  in  a  constant  state  of  warfkre  with  the  elements,  and  compdled  to  be  incessantly  on  his  guard 
against  the  powers  that  threaten  his  destruction.  This  constant  exposure  to  super-human  dangers  is 
supposed  to  have  given  the  aged  Inhabitants,  especially  of  the  VaUau,  an  air  of  oncommon  seriousness 
and  melancholy. 

335.  71u  Swiss  cottages  are  generally  formed  of  wood,  with  projecting  roofs,  covered 
with  slates,  tiles,  or  shingles.  A  few  small  enclosures  surround  or  are  contiguous  to 
than,  some  of  which  are  watered  meadows,  others  dry  pasture ;  and  one  or  more  is  al- 
ways devoted  to  the  raising  of  oats,  some  barley,  and  rye,  or  wheat,  for  the  family  con- 
sumption. In  the  garden,  which  is  large  in  proportion  to  the  farm,  are  grown  hemp» 
flax,  tobacco,  potatoes,  white  beet  to  be  used  as  spinach  and  asparagus,  French  beans, 
cabbages,  and  turnips.  The  whole  has  every  appearance  of  neatness  and  comfort.  There 
are  however  some  feumers  who  hire  lands  from  the  corporate  bodies  and  others  at  a  fixed 
rent ;  or  on  the  metayer  system  ;  and  in  some  cases  both  land  and  stock  are  hired ;  and 
peasants  are  found  who  hire  so  many  cows  and  their  keep,  during  a  certain  number  of 
months  either  for  a  third  or  more  of  the  produce,  or  for  a  fixed  sum. 

336.  The  vUUiges  of  SioUzerland  are  often  built  in  lofty  situations,  and  some  to  high 
as  5000  feet  above  the  level  of  the  sea.  **  In  a  country  where  land  is  much  divided,  and 
small  proprietors  cultivate  theur  own  property  on  the  mountains,  it  is  absolutely  necessary 
that  they  should  reside  near  it,  otherwise  a  great  part  of  their  time  and  strength  would 
be  exhausted  in  ascending  and  descending,  as  it  would  take  a  mountaineer  four  hours 
in  each  day,  to  ascend  to  many  of  these  villages  and  return  to  the  valley.  In  building 
their  houses  on  the  mountains,  they  place  them  together  in  villages,  when  it  can  be  done, 
and  at  a  moderate  distance  from  their  property,  to  have  the  comforts  of  society,  and  be 
more  secure  from  the  attack  of  wolves  and  other  wild  animals.  Potatoes  and  barley  can 
be  cultivated  at  the  height  of  4500  feet  in  Savoy,  and  these,  with  cheese  and  milk,  and 
a  little  maize  for  porridge,  form  the  principal  part  of  the  food  of  the  peasantry.  The 
harvest  is  over  in  the  plains  by  the  end  of  June,  and  in  the  mountains  by  the  end  of 
September.  Several  of  the  mountain  villages,  with  the  white  spires  of  their  churches, 
form  pleasing  objects  in  the  landscape,  but  on  entering  them  die  charm  vanishes,  and 
nothing  can  exceed  the  dirtiness  and  want  of  comfort  which  they  present,  except  the 
cabins  of  the  Irish.  *'  (BakeweWs  Travels,  vol.  i.  270.)  Yet  habit,  and  a  feeling  of  in- 
dependence, which  the  mountain  peasant  enjoys,  under  almost  every  form  of  govern- 
ment, makes  him  disregard  the  inconveniences  of  his  situation  and  abode.  Damsels 
and  their  flocks  form  pleasing  groups  at  a  distance,  but  the  former  viewed  near, 
bear  no  more  resemblance  to  les  bergeres  des  Alpes  of  the  poets,  than  a  female  Hot- 
tentot to  the  Venus  de  Medicis. 

337.  The  vine  is  cultivated  in  several  of  the  Swiss  cantons  on  a  small  scale ;  and  either 
against  trellises,  or  kept  low  and  tied  to  short  stakes  as  in  France.  The  grapes  seldom 
ripen  well,  and  produce  a  v^  inferior  wine.  The  best  in  Switzerland  are  grown  in  the 
Pays  de  Vaud  round  Vevy.  They  are  white,  and  Bakewell  says,  *<as  large  and  fine- 
flavored  as  otu*  best  hot-house  grapes.*'  The  physicians  at  Geneva  send  some  of  their 
patients  here  during  the  vintage,  to  take  what  is  called  a  regular  course  of  grapes ;  that 
is,  to  subsist  for  three  weeks  entirely  on  this  fruit,  without  taking  any  other  food  or  drink. 
In  a  few  days  a  grape  diet  becomes  agreeable,  and  weak  persons,  and  also  the  insane, 
have  found  great  relief  from  subsisting  on  it  for  three  or  four  weeks.  {BaketodVs 
Travels,  &c.  ii.  206.) 

338.  Ofjruii  trees,  the  apple,  pear,  cherry,  plum,  and  walnut,  surround  the  small 
field  or  fields  of  every  peasant.  The  walnut  tree  also  lines  the  public  roads  in  many 
places,  and  its  dropping  fruit  often  is  the  only  food  of  the  mendicant  traveller. 

339.  The  management  of  woods  and  forests  forms  a  part  of  Swiss  agriculture.  The 
herbage  is  pastured  with  sheep  and  swine  as  in  Italy ;  the  copse  wood  and  lop  are  used 
for  fuel,  as  in  all  countries ;  and  when  a  mode  of  conveyance  and  a  market  can  be  found 
the  timber  is  sold,  but  in  many  places  neither  is  the  case.  A  singular  construction  was 
erected  for  the  purpose  of  bringing  down  to  the  lake  of  Lucerne  the  fine  pine  trees 
which  grow  upon  Mount  Pilatus,  by  the  engineer  Rupp.  The  wood  was  purchased  by 
a  company  for  30001.,  and  9000f.  were  expended  in  constructing  the  slide.  The  length  of 
the  slide  is  about  44,000  English  feet,  or  about  eight  miles  and  two  furlongs  ;  and  the 
difierence  of  level  of  its  two  extremities  is  about  2600  feet.     It  is  a  wocxlen  trough. 
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Jmut  fi*a  Aet  brood  ud  four  deep,  tbo  bgttom  of  whleh  conitaB  irf  three  iMa,  tbe  middla 
one  bangs  little  hollowed ;  and  naaU  rillt  of  mler  uv  conducted  into  it,  for  the  pur- 
poec  of  ^iTniwiBhrng  the  fiictioD'  Hie  declmty,  At  its  comtQeocenientt  is  about  234^. 
Tbe  large  pints,  with  tlteii  brancbES  and  boughi  cut  off,  ore  placed  ia  the  ilide,  and 
dac«ading  bj  their  owo  gravity,  thej  acquire  aucb  so  impetui  b;  their  dncenl  through 
the  fint  part  of  tbe  ilide,  that  they  perTotin  their  jouniey  of  eigbt  mila  and  a  quarter  in 
the  ihort  qiace  of  ni  tninutei;  and,  under  favourable  circunutancea,  that  ii,  in  wet 
ireatbor,  in  three  minutea.  Oalj  one  tree  descend*  at  a  time,  but,  by  means  of  signal* 
placed  iloDg  the  *lide,  aootber  tree  ii  Uuncbed  aa  aoon  a*  iu  predecessor  has  plunged  in- 
to the  lake.  Sometimea  the  moving  tree*  spring  or  bolt  out  of  tbe  trough,  and  when 
thb  boppen*,  tbej  liave  been  known  to  cut  through  tree*  in  tbe  neighborlnod,  as  if  it 
latd  been  done  bj  an  axe.  When  tbe  tree*  reach  tbe  lake  (bey  are  formed  into  rafts,  and 
■oaud  down  tbe  Reuse  into  the  Rhine. 

34(X  TimbiT  it  oin/boMd  dnen  mmintain  torrmli  from  a  gnat  height.  lie  tree*  are 
cut  down  during  summer  end  laid  in  the  then  dry  bed  of  tbe  stream ;  with  the  fint  heavy 
nun  in  autumn  they  are  aet  In  motioti,  and  go  thundering  down  among  the  rock t  ti>  the 
valliea,  where  what  arrivea  sound  is  laid  aside  for  constmctioD,  and  tbe  rett  »  tuedasfueL 

34 1 .  Hie  cAnnuu  abound  in  some  of  the  foreMs, 
■ad  are  bunted  for  their  fat,  flesh,  and  for  their 
■kin*,  which  are  valuable  at  glove  and  breecbei 
kotber.  Tbey  berd  in  flocks,  led  by  a  female  i  live 
Ml  ticfania  and  on  the  young  shoots  and  bark  of 
pineB,  are  mnaikably  fond  of  salt,  and  require  great 
«Dtioo  in  bunting.  (Smowft  Swi^xerUnd,  vol.  L 
p.  S45. )  "Die  conmwn  goat  is  frequently  domes- 
ticatEil  for  tbe  sake  of  iu  milk,  and  may  be  aeen 
new  couagea,  curiously  hunetaed  [Jig.  45.)  to  pre- 
vent iti  breaking  tbrougb,  or  jumpmg  over  fences. 

S43.    7%e  Smu  iaity  is  bmous  for  its  Gruy^ 
threat,  eo  named  aAer  a  valley,  where  the  best  of  that  f 
kind  b  made.  Its  merit  dependi  diiedy  on  the  herb- 
age of  the  mounlaiD  pastures,  and  portly  on  tbe  custom  of  pressing  the  flowers  or  bruind 
aTidi  of  Uelilobis  officinalis  (^.  AG. ) ,  with  the  curd  before  it  is  pressed.    The  mountain 
postures  are  rented  at  so  much  per  cow's  i^ed  from  the   l^"-^ 
at  May  to  tbe  IBth  of  October;  and  tbe  cows  are  hired  tn 
tfie  peaaanl*  at  to  much  for  the  same  period.      On  the  prec 
day  both  land  atkd  cowi  return  to  their  owners.     It  is  estimit 
lhitl5,000cairsareBagraied,  and  30,000  cwt.  ofcheesems 
It  fi>  eiportatiaii,  beaidea  what  is  reserved  for  home  use. 

34S  Thi  obMiikment  at  Hojvyl,  near  Berne,  may  be  ci 
aderod  as  in  great  part  beloDging  to  agriculture,  and  deser 
W  be  noticed  in  this  outline.  It  was  invented,  and  is  conduct 
at  the  sole  expense  of  U.  Fellenberg,  a  proprietor  and  agric 
niriit.  His  ol^ect  was  to  apply  a  sounder  system  of  educati 
(br  the  great  body  of  (be  people,  in  order  to  stop  the  progress 
error  and  coiTuption.  Upwardsoftwelveyearssgo  beundertc 
to  iyaliematue  domestic  education,  and  to  shew  on  a  large  sc 
bow  tbe  cbildt«n  of  tbe  poor  might  be  best  tau^t,  and  tfa 
labor  at  the  Mme  time  moat  profitably  applied ;  in  short,  h 
the  first  twen^  years  of  a  poor  man's  life  might  be  so  employ 
a*  to  pmvide  both  for  hu  support  and  his  education.      1  _ 

peBBOts  in  his  aeigbborhood  were  at  Snt  rather  shy  of  trusdng  th«r  cbildrea  tar  •  new 
experiment ;  and  bang  th\is  obliged  to  take  his  pupils  where  be  could  find  them,  many 
of  the  earUest  wen  tbe  sons  of  vagrants,  and  literally  picked  up  on  the  highways  :  thu 
b  tbe  case  with  one  or  two  of  the  moat  distinguished  pupils. 

344.  Tkir  treodnflif  is  nearly  that  of  childiea  under  tbe  paternal  roof,  lley  go  out 
•very  iDamiiig  to  their  work  soon  atter  sun  rise,  having  Gist  breakbsled,  and  received  a 
leseoD  of  about  tialf  an  hour  ;  they  return  at  noon.  Dinner  takes  them  batf  an  hour, 
a  leason  of  one  hour  follows ;  then  to  work  again  till  ux  in  the  evening.  On  Sunday 
tbe  diffifent  lessons  take  six  hours  instead  of  two ;  and  they  have  butcher  meat  on  that 
Akj  only.  Tbey  are  divided  into  three  dosses,  acmrdiog  to  age  and  strength  ;  an  entry 
ia  made  in  a  book  every  night  of  the  number  of  hours  each  class  hot  worked,  specifying 
tbe  sort  of  labtv  done,  in  order  that  it  may  be  durged  to  the  proper  account,  each  par- 
ticular crc^  having  an  account  opened  for  it,  aa  well  as  every  new  building,  the  livestock, 
tbe  madnnes,  the  school*  themselves,  &e.  &c  In  winter,  and  whenever  tbere  is  noloul-oC- 
doon'  wofk,  the  boys  plait  straw  for  dudrs,  make  baskets,  sow  log*  with  tbe  eroas-saw  and 
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qklit  thcBft,  thnsh  and  winnow  eoni»  griad  cotors^  knit  stockings,  or  assist  the  wfaeeU 
Wright  and  other  artificers,  of  whom  there  are  many  employed  in  the  establishment.  For 
all  whidi  different  sorts  of  labor  an  adequate  salary  is  credited  to  each  boy's  class. 

345.  Tilir  bof^  never  tee  a  new^Miper,  and  tcarcelu  a  book  ;  they  are  taught,  viva  voce,  a  few  matters  of 
UtX,  and  roles  of  practical  appUcraoD :  the  r««t  or  their  education  comiats  chiefly  in  inculcating  habits  of 
industry,  fhigality,  yeracitv,  docility,  and  mutual  kindness,  by  means  .of  good  example,  rather  than  inre- 
oepts :  and,  above  all,  by  the  absence  of  bad  example.  It  has  been  said  of  the  Bell  and  Lancaster  schools, 
that  tne  good  they  do  is  mostly  negative :  they  take  children  out  of  the  streets,  employ  than  in  a  harm- 
less sort  of  mental  sport  two  or  three  hours  in  the  day,  exeitdse  their  understanding  gently  and  pleasant- 
Iv,  and  accustom  them  to  order  and  rule,  without  compulsion.  Now,  what  these  schools  undertake  to  do 
ror  a  few  hours  of  each  week,  during  one  or  two  yeavs  of  a  boy's  life,  the  School  qf  Intbairy  at  HoAryl, 
does  incessantly,  during  the  whole  course  of  his  youth;  inoviding,  at  the  same  time,  for  his  whole 
physical  maintenance,  at  a  rate  which  muat  be  deemed  excessively  cheap  for  any  but  the  very  lowest  of 
people. 

S46.  The  pracHcaHliti/  of  this  scheme  for  inculcating  individual  prudence  and  practical 
morality,  not  only  in  the  agricultural,  but  in  all  the  operative  classes  of  society,  M. 
Simond  considers  as  demonstrated ;  and  it  only  remains  to  ascertain  the  extent  of  ita 
application.  **  Two  only  of  the  pupils  have  left  Hofwyl,  for  a  place,  before  the  end  of 
their  time ;  and  one,  with  M.  de  Fellenberg*s  leave,  is  become  chief  manager  of  the 
immense  estates  of  Comte  Abafiy,  in  Hungary,  and  has,  it  is  said,  doubled  its  pro- 
ceeds by  the  improved  method  of  husbandry  he  has  introduced.  This  young  man,  whose 
name  is  Madorly,  was  originally  a  beggar  boy,  and  not  particularly  distinguished  at 
school.  Another  directs  a  school  established  near  Zurich,  and  acquits  himself  to  the 
entire  satisfaction  of  his  employers.  M.  Fellenberg  has  besides  a  number  of  pupils  of 
the  higher  classes,  some  of  whom  belong  to  the  first  famih'es  of  Germany,  Russia,  and 
Switxerland.  They  live  enfamUle  with  their  master,  and  are  instructed  by  the  diffiNvnl 
tutors  in  the  theory  and  practice  of  agriculture,  and  in  the  arts  and  sciences  on  which 
it  is  founded.  (See  SitncruVs  Account  of  Switxetiandf  vol.  i.  Ed,  Rev.  1819,  No.  64. 
Des  Institutes  de  Hofwyl  depar  Cte.  X.  de  V,    Paris,  1821.) 

SuBSXCT,  2.     Agriculture  of  the  Duchy  of  Savoy, 

347.  Of  the  agriculture  of  Savoy,  which  naturally  belongs  to  Switzerland,  a  general 
view,  with  some  interesting  details,  is  given  bv  Bakewell.  (  Travels  m  (he  Taraniaiset  &c. 
1820-22.)  Landed  property  there  is  dividei)  iitto  three  qualities,  and  rated  for  a  land- 
tax  accordingly.  There  is  an  office  for  registering  estates,  to  which  a  per  oentage  is  paid 
on  each  transfer  or  additional  registering.  There  is  also  an  office  for  registering  all 
mortgages,  with  the  particulars ;  both  are  found  of  great  benefit  to  the  landed  interest 
and  the  public,  by  the  certainty  which  they  give  to  titles,  and  the  safety  both  ^  to  borrowers 
and  lenders  on  land. 

348.  Land  in  Savoy  is  divided  into  very  small  farms,  and  is  occupied  by  the  |m>prietora 
or  paysans,  who  live  in  an  exceedingly  frugal  manner,  and  cultivate  the  ground  with  the 
assistance  of  their  wives  and  children ;  for  in  Savoy,  as  in  many  other  parts  of  Europe, 
the  women  do  nearly  as  much  field  labor  as  the  men. 

349.  The  lands  bekmttiHg  to  the  monasteries  were  sold  during  the  Riench  revolution,  when  Savoy  was 
annexed  to  France.  The  gcadval  abolition  of  the  monasteries  had  been  begun  by  the.old  government  of 
Sardinia  before  the  revolution,  for  the  monks  were  prohibited  Tram  receiving  any  new  brethren  into  their 
establishments,  in  order  that  the  estates  might  devolve  to  the  crown,  on  the  extinction  of  the  dilfbrent 
fhiteraities.  This  measure,  though  wise  in  the  abstract,  was  not  unattended  with  inconvenience,  and 
perhaps  we  may  add,  injustice.  The  poor,  who  had  tiecsi  accustomed  to  fly  to  the  monasteries  for  rdieC 
m  cases  of  distress,  were  left  without  any  sujiport,  except  the  casual  charity  of  their  neighbors,  who  had 
little  to  qiare  flrom  their  own  absolute  necessities.  The  situation  of  the  poor  is  therefore  much  worse  iri 
Savoy,  than  before  the  abolition  of  the  monasteries.  The  poor  4n  Englana  sufl^red  in  the  same  manner  on 
the  abolition  of  the  monasteries  in  the  reigns  of  Henry  VlII.  and  Huxabeth,  before  the  poor's  rates  were 
enacted.  The  charity  of  the  monks  of  Savoy  lost  mucn  of  its  useAilness  by  the  indiscriminate  manner  in 
which  it  was  generally  bestowed :  certain  days  and  hours  were  appointed  at  each  monasterf,  for  the  dis- 
tribution of  provision^  and  the  indolent  were  thereby  enabled  to  support  themselves  duiuig  the  whole 
week,  by  walking  to  Uie  diffbrent  monasteries  on  the  days  of  donation.  This  was  offering  a  premium  to 
Idleness,  and  was  the  means  of  encreasing  the  number  of  mendicants,  which  will,  in  every  country,  he 
proportionate  to  the  Ihcility  of  obtaining  food  without  labor. 

350.  The  peasantry  in  Savoy  are  very  poor,  but  they  cannot  be  called  miserable.  In  the  neighborhood 
of  towns,  their  situation  Is  worse  than  at  a  distance  ;  and  not  fiu*  flrom  Chamberrv,  may  be  seen  a  few 
families  that  might  almost  vie  in  sqiudid  misery,  rags,  and  filth,  with  the  poor  of  Ireland  j  but  the  general 
appearance  of  the  peasantry  is  reqiectaUe.  Having  learnt  the  price  of  labor  in  various  parts  of  Savoy, 
Kikew^  proposed  the  following  question :  Is  it  possible  for  a  laborer,  with  a  family,  to  procure  a  suflSdent 
quantity  of  ^olesome  food  for  their  consumption  ?  One  of  the  answers  was,  Ma  est  tres-faeile,  (**  It  is 
very  easv ;")  the  other  was,  **  The  laborer  lives  very  fhigally,*'  {tres-sobremenL)  "  In  general  he  eats  very 
coarse,  but  wholesome,  bread,  and,  except  in  the  mountains,  he  eats  very  little  mea^  and  rarely  drinks 
win^  but  he  has  a  great  resource  in  potatoes. 

tXSL  One  day*»  labor  of  a  flunnine  man  wiD  purchase  about  twelve  pounds  a  voirdupolse  of  wheat,  or  from 
four  to  five,  pounds  of  beefL  veal,  or  mutton ;  but  these  are  dainties  which  he  rarely  tastes;  potatoes, 
rye-bread,  chestnuts,  and  milk,  form  the  principal  part  of  the  food  of  the  poor.  The  day-laborer  in  Savoy 
has  to  deduct,  from  the  amount  of  his  iiUM>r,  about  seventy  days  in  the  year,  including  saint-days  and 
Sundays,  oo  whieh  he  receives  no  wageti'*  {BakeadTM  'Drawls,  voL  I  Slf,} 

352.  There  are  four  modes  of  oecuftying  land  for  cultivation  in  Savoy  —  by  the  pro- 
prietors; by  farmers ;  by  grangers ;  and  by  tacheurs. 

S5S.  Land  very  near  to  tounu  is  generally  cultivated  by  the  proprietors,  who  either  keep  eattle,  or' take 
them  in  to  graac  at  so  much  per  head. 
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SSL  Jlif/imnhg  land,  fa  undentiwd,  letting  it  «t  a  flx«d  iwt,  to  be  paid  according  to  the  valiM  of  tb^ 
pradooe.  taken  af  an  aTerage  of  tra  years. 

SS5.  Bjfgrangtn^  or  renting  l^nd  i  maitii  fnM,  it  undentood,  that  the  pra|»ietDr  takes  half  of  aH 
the  grain  and  miiL  half  the  produce  or  cncrease  of  the  oows,  half  the  e^s,  and,  in  short,  half  ol 
erevT  thing  which  is  productitre. 

S56L  Bjf  taekewrs,  is  another  mode  of  cultiTating  land,  in  the  inunediate  vicinity  of  towns.  The  pro- 
pfieCon,  to  avoid  keeping  too  many  serrants  in  thnr  own  houses,  place  a  fiither  of  a  Aimily  in  the  house 

Sthe  ftrm.  This  man  fa  called  te  taeheur :  he  takes  care  of  the  cows,  for  half  their  produce :  he 
ha  the  ground,  receiving  finr  every  pair  of  oxen  employed,  or  for  three  horses,  ftom  seventy  to  eighty 
I  per  annum :  he  has  half  the  wine :  the  share  he  receives  of  the  wheat  and  grain  b  in  the  proportion 
of  two  parts  for  every  nine  taken  by  the  proprietor.  The  latter  pays  all  the  taxes,  and  keeps  the  accounts : 
the  tacneur  may  be  changed  every  year :  when  he  is  employed  in  repairing  fences,  ftc  he  fa  paid  by  the 
day ;  tbfa  fa  always  undertaken  when  he  enters  the  fium. 

357.  The  leases  granted  to  the  farmers  and  grangers,  are  on  tenns  of  three,  six,  or 
nine  years  ;  but  when  the  leases  are  for  six  or  nine  years,  a  reservation  is  always  made, 
that  at  the  expiration  of  every  three  years  the  proprietor  may  revoke  the  lease,  by  giving 
three  months*  notice,  if  he  be  not  satisfied  with  the  tenant.  The  proprietor  always 
supplies  the  farmer  or  granger  with  a  sum  of  money  without  interest,  called  ckaptal 
(capital),  to  aid  him  in  buying  oxen;  for  a  farm  of  two  oxen  it  is  generally  about 
twenty  louis ;  for  a  farm  of  four  oxen,  forty  louis  and  so  on.  The  proprietor,  for  this 
sum,  has  an  exclusive  right  to  seixe  the  cattle  of  tlie  farmer,  should  he  sell  them  clan> 
desdnely. 

358.  The  mode  of  pasturage  in  Chamouny  will  apply,  with  little  variation,  to  all  the 
Al]Miie  communes  in  Savoy.  **  The  rich  peasants  in  the  Alps  possess  meadows,  and 
even  habitations  at  different  heights.  In  winter  they  live  in  the  bottom  of  the  valley, 
but  tbey  quit  it  in  spring,  and  ascend  gradually,  as  the  heat  pushes  out  vegetation.  In 
autumn  they  descend  by  the  same  gradation.  Those  who  are  less  rich  have  a  resource  in 
the  oommon  pastures,  to  which  they  send  a  number  of  cows,  proportionate  to  their  re- 
•ouroe%  and  their  means  of  keeping  them  during  the  winter.  The  poor,  who  have  no 
meadows  to  supply  fodder  for  the  winter,  cannot  avail  themselves  of  this  advantage. 
Edgfat  days  after  the  cows  have  been  driven  up  into  the  common  pasture,  all  the  owners 
aasemble,  and  the  quantity  of  milk  from  each  cow  is  weighed.  Hie  same  operation  is 
repeated  one  di^  in  the  middle  of  the  summer,  and  at  the  end  of  the  season,  the  quantity 
of  cheese  and  butter  is  divided,  according  to  the  quantity  of  milk  each  cow  yielded  on 
the  days  of  triaL 

aSSL  TVrv  are  dUMs,  or  fwUfc  dioMM,  near  the  mountain  pastnres  in 
persuus  reside  in  these  ehalets  during  the  summer  months,  to  make  cheese  and  butter.  In  many  situ- 
ations it  fa  the  labor  of  a  day  to  ascend  to  these  chalets,  and  return  to  the  valleys  immediately  below 
theoL  There  are  also  public  dairies  in  some  of  the  villages,  where  the  poorer  peasants  may  bring  aU  the 
mOk  tfaey  can  ^axe,  from  the  daDy  consumption  of  their  &miliee.  Hie  milk  fa  measured,  and  an  account 
kept  of  it;  and  at  the  end  of  the  season  the  due  portion  of  cheese  fa  allotted  to  each,  after  a  small  deduction 
Ihrthe  expense  of  making. 

960.  Ctrskeep.  No  large  ih>cks  are  kept  in  Savoy,  as  it  fa  necessary  to  house  them  during  the  winter, 
at  which  time  they  are  principally  fed  with  dried  leaves  of  trees,  coUectad  during  the  autumn,  llany 
poor  hmilies  keep  a  few  she^  to  supply  them  with  wool  for  their  domestic  use.  These  Uttle  flocks  are 
driven  home  every  evening,  and  are  almost  always  accompanied  by  a  goat,  a  eow,  a  [rfg,  or  an  ass,  and 
Mlowed  by  a  yoong  giri  spmning  with  a  distafT.  As  th^  wind  down  the  lower  dopes  of  the  mountidns, 
tbey  fonn  the  most  picturesque  groups  for  the  pencil  of  the  painter,  and  seen  at  a  distance,  carry  back  the 
inaginatian  to  the  ages  of  pastoral  simplicity,  sung  by  Th^xnritus  and  Virgil. 

361.  The  vineyards  in  Savoy  are  cultivated  for  half  the  produce  of  the  wine.  The 
cultivator  pays  the  whole  expense,  except  the  taxes,  which  are  paid  by  the  proprietor. 

362.  9Falnui-treeSf  of  immense  size  and  great  beauty,  enrich  the  scenery  of  Savoy,  and 
supply  sufficient  oil  for  the  consumption  of  the  inhabitants,  and  for  the  adjoining  canton 
of  Geneva.  Walnuts  have  been  called  the  olive  of  the  country.  The  trees  belong 
principally  to  the  larger  proprietors.  Tliey  are  planted  by  natiu^,  being  scattered  over 
the  fields,  and  in  the  woods  and  hedge-rows,  intermixed  with  chestnut  and  forest  trees  of 
farious  kinds.    {Bakewdl*) 

363.  The  walnut-harvest  at  Chateau  Duing  conunences  in  September :  <<  they  are  beaten 
off  the  trees  with  long  poles ;  the  green  husks  are  taken  off  as  soon  as  they  begin  to  de- 
cay ;  the  walnuts  are  then  laid  in  a  chamber  to  dry,  where  they  remain  till  November, 
when  the  process  of  making  the  oil  commences.  The  first  operation  is  to  crack  the  nuts, 
and  take  out  the  kernel :  for  this  purpose  several  of  the  neighboring  peasants,  with  their 
wives  and  elder  children,  asaembled  at  the  chateau  of  an  evening,  after  their  work  was 
done.  The  party  generally  consisted  of  about  thirty  persons,  who  were  placed  around 
a  long  table  in  the  kitchen ;  one  man  sat  at  each  end  of  the  table,  with  a  small  mallet  to 
crack  the  nuts  by  hitting  them  on  the  point :  as  fast  as  they  are  cracked,  they  are  dis- 
tributed to  the  othor  persons  around  the  table,  who  take  the  kernels  out  of  the  shell,  and 
remove  the  inner  part;  but  they  are  not  peeled^  The  peasants  of  Savoy  are  naturally 
lively  and  loquacious ;  and  they  enliven  their  labor  witli  facetious  stories,  jokes,  and 
noisy  mirth.  About  ten  o'clock  the  table  is  cleared  to  make  room  for  the  gouti,  or  sup- 
per, consisting  of  dried  fruit,  vegetables,  and  wine ;  and  the  remainder  €>f  the  evening 
is  spent  in  singing  and  dancing,  which  is  sometimes  continued  till  midnight.  In  a 
fiivorsble  season  the  number  of  walnuts  from  the  Duing  estate  is  so  great,  that  the  party 
aasemble  in  this  manner  every  evening  for  a  fortnight,  before  all  the  walnuts  are  cracked ; 
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and  tba  poor  people  look  tonrard  to  thCM  meetiiigi,  ftom  fiar  to  fear,  m  •  kiod  oT 
ftitiTal.     lliey  do  not  receite  ui)' pay ;  buttbegoul^  uiiltbeuniuemenlioflfae  erening 
at«  tfaeir  onl;  reward. "     (AutnosU.) 
3SL  IV  aalitml  trmeli  in  UU  oi  cIoUu  to  irj,  mi  In  mbaal  ■  brtnlght  an  cairlcd  to  the  cnahln(. 

<^  lOr  Ijunpt  ii  eztncted  bj  beating  the  paiu.  TtikK^petifile  Id  one  eTCnidcvrtlL  enck  ■>  nunr  V'IduU 
u  will  pnMuce  dxtj  poundi  of  paete  j  thki  jtebli  about  flttecfi  wloe  quara  of  oiL  Hk  walnut^Blli  arv 
Mt  lost  waang  to  flmnt  a  people  ai  toe  Savojuilii  tait  are  bunKd  fbr  the  Bibe«»  whkh  an  uaed  in  wailw 
IDC,  Two  pound!  of  tb(M  aUua  an  equal  In  Hrength  to  three  of  wood-aiheai  Int  the  alkali  it  so 
tautlc,  that  It  fttqucntlir  Inlum  the  nuen,  !%•  parte,  alter  It  Itjmieil,  b  dHed  In  cakee,  called  pain 
mmo  i  tbleli  eaten  bt  chlldnB  and  podt  pcnidF,  and  it  la  nld  In  the  ihin  in  Sinj  and  Genera. 

SSSL  neta<iialaa^iii^nnHdcofct,bai  hut  nrjr  utile  orthekHndlj  taUe;  hntllmai  be  eaillr  dia. 
tinfuibed  ftom  the  beat  olin  oil,  which  11  naRnblaa  in  uloi.  If  the  peH  wen  taken  off  the  walnuU.  the 
^■\ M  — i_«.i 1..  f[jj  Jjtoi  anjt  peculiar  flaiot ;  but  thi>  opeiation  would  be  loo  ledloui.  (ft,) 


3GG.  roiocca,  wUeh  is  m 
boibood  of  BainUlT  ;  but  oi 
*  " '~   '       '   '    Implement!  of  manu&cture  seiied. 

o^arfi^ciaJgmueiU  spreading  i  ,.  .  ,_ 

i  of  Ail,  Ramilljr,  and  Annec;,  wheat  is  aiicceeded  by  lye^  Tbo 
lye-baireit  being  over  in  June,  they  immediately  sow  the  land  with  biick-wbeat  tSar- 
Ruui])  wbich  ia  cut  in  September ;  tbe  following  year  the  Land  ia  sown  with  spring-com. 

368.  The  gnui-iaiidi  are  always  mown  twice,  and  tbe  latter  roowing  is  sufficienllj 
•ariy  U>  allow  a  good  pasturage  in  the  autumn.  Water-meadows  are  octaiioaallj 
(bund  near  towDS :  the  water  is  generally  let  down  from  mountain-itreams  j  but  some- 
dmea  it  is  raiwd  froio  rivers  by  a  sort  of  bucket-wbeel  {Jg.  47.},  which  is  called  the  Nana 


aftiie  Jljii.     Tins  wheel  is  raised  or  lowered  by  meaDsofa  loaded  leter  (a),  which  tuma 
on  a  fulcrum  (A),  formed  by  a  piece  of  wood,  with  its  end  inierted  in  tbe  riier'i  bank. 

369.  Jgria^tml  imprmeviail  in  SoBoy  must  be  in  a  very  low  state,  if  the  anewtn 
Bakewell  received  respecting  the  average  quantity  of  the  produce  be  correct  Ons  of 
the  answers  stated  the  average  eDcreaae  of  wheat  to  be  from  three  to  five  on  the  quandty 
sown,  and  near  tbe  lowna  from  five  to  seven.  Another  agriculturist  stated  tbe  average 
encrease  on  the  best  lands  to  be  nioc,  and  !□  tbe  neighborhood  of  Aonecy  thirteen  fold. 
One  part  of  Savoy  is,  perhaps,  tbe  finest  corn-land  in  Eun^w ;  and  tbe  very  heavy  crops 
Bakewell  saw  in  the  neighborhood  of  Aii  and  Annecy,  made  him  doubt  tbe  accuracy  of 
the  above  statements.  But  on  referring  to  Arthur  Young's  account  of  the  agriculture  ot 
France  before  the  revolution,  it  appears  that  four  and  a  half  was  regarded  as  the 
average  encrease  in  that  country,  which  is  vei;  similar  in  climate  to  Savoy.  (TnaeU, 
i.  33B.) 

370.  7^  solt-uwntt  ^Mouliert,  in  tbe  valley  of  the  Isere,  in  the  Tarantaise,  arg  par- 
ticularly deserving  attention,  being  perhaps  tbe  best  conducted  of  any  in  Europe,  with 
respect  to  economy.  Nearly  three  miUloo  pounds  of  salt  are  extracted  annually  from  a 
source  of  water  which  would  scarcely  be  noticed,  except  for  medical  purposes,  in  any 

3IL  ntlfrintlllialnppt^UeMaUjairii  of  NonMrri,  rise  at  (he  buttomora  nearly  petpwidlnilar  nxk 
ef  Hnastane  tlcuated  on  the  aouth  aide  of  a  daep  valk;  or  (vr(r.    Tlie  (empentun  at  th<  ■uuitat 
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«riw  to  BtaMty-niiie  FkfanDhelt,  it  oaDtaim  UBS  per  cent  of  nline  matter.  It  mn  aeein  extnuirdiiMiy 
thittbe  waten  at  Moutlen,  which  have  only  half  the  itaeoffih  of  tea-water,  ibould  repav  the  expeiue  of 
cnnantlon  ;  bat  the  proceie  by  which  it  li  effbcted  if  both  simple  and  ingenious,  and  might  be  introduced 
vftB  great  adrantage  on  many  parts  of  our  own  coast,  should  the  salt-duty  be  entirdy  removed.  It  to 
obncns  that  water,  so  weakly  impregnated  with  salt  as  to  contain  only  one  pound  and  a  half  in  every 
thirteen  galloDS.  could  not  repay  the  e^)ense  of  evaporating  by  Aiel  in  any  country.  The  water  of  the 
nDctb.«ea  contuis  two  and  a  quarter  per  cent  of  salt  and  yet  it  has  never  been  attempted,  to  make 
sslt  ftom  it  tqr  evaporation  with  ooal-tires,  even  on  the  coast  of  Northumberland  or  Durham,  where 
Rfiise  ooaL  suited  to  the  purpose,  might  be  purchased  for  one  shilling  and  sixpence  per  ton.  In  order  to 
laakesrit  oom  the  saline  water  at  Moutiers.  it  was  necessary  to  concentrate  it  by  natural  evaporation ; 
and  to  eAct  thto  speedUy,  it  was  required  to  spread  the  surfiM»  of  the  fluid  over  as  large  a  space  as 
posnUs^  the  ratio  of  evaporation  beinfe  oteteri$  paHbtUj  in  proportion  to  the  extent  of  the  surfkce  exposed 
to  the  actioo  of  the  atmoq>here.  TheJfrst  attempt  at  Moutiers  was  made  Ui  1550,  by  arranging  pyramids  of 
rysLsoaw  in  open  galleries,  and  letting  the  water  trickle  through  the  straw  gndually  and  repeatedly.  Thto 
vasahandoneo.  and  ihggDts  of  thorns  were  substituted :  these  ftggots  are  suspended  on  frames,  the  water 
ii  rtised  to  their  height,  and  ^read  by  channeb  so  as  to  trickle  through  them :  it  passes  through  three 
•epante  sets  of  fWunes  of  thorns,  and  has  then  become  so  conoentratedas  to  contain  nearly  22  per  cent 
of  sdt :  it  to  then  billed  in  pans  in  the  usual  manner. 

378.  EMformtkig  on  wertSaU  cords,  erected  in  a  house  open  on  all  rides,  is  a  third  method,  which  sue. 
ceedi  even  better  than  the  mode  by  tb<nna.  The  water,  b^  repeatedly  passing  over  the  cords,  to  fbund  in 
fBrty.five  days  to  depodt  all  its  salt  on  them,  and  the  salme  cylinder  to  then  broken  oft.  The  cords  are 
reaewed  once  in  twenty  or  thirty  years,  and  the  (hggots  once  in  seven  years.  Minute  detaito  o€  these 
'  but  very  ingenious  processes  will  be  found  in  the  very  scientific  TrosebofBakewelLCFo^  i.  SSa) 


Sect.  III.     Of  the  present  State  nf  Agriculture  m  Framx* 

373.  Thejirsi  agricultural  survey  of  Fnmce  was  made  in  1787,  8  and  9.  by  the  cele- 
tinted  Arthur  Toung.  Since  that  period  no  similar  account  has  been  published  either 
ID  FVnce  or  England ;  but  several  French  writers  have  given  the  statistics  and  culture 
of  different  districts,  as  the  Baron  de  la  Peyrouse ;  and  others,  general  views  of  the  whole 
kingdom,  as  the  Abbe  Rosier,  and  Professor  Thouin.  From  such  works,  some  recent 
(ours  of  Englishmen,  and  our  own  observations  in  1815  and  181 9,  we  have  drawn  the 
Ibllowing  outline  of  it  progress  since  the  time  of  Louis  XI V. ;  its  general  circumstances 
in  respect  to  agriculture ;  its  common  agriculture ;  its  culture  of  vines  and  maize  ;  and 
ill  culture  of  oKves  and  oranges. 

SoancT.  1.     Progress  of  French  Agriculture  from  the  time  of  Louis  XI V,  to  the  present 

Tinu!. 

374.  That  France  it  the  Tnostfavorable  country  in  Europe  for  agriculture  is  the  opinion 
both  of  Fkofiesaor  Thouin  and  Arthur  Young.  Its  climates  are  in  great  variety,  and  all 
excellent ;  and  its  soils  are  not  less  varied  tlian  its  climates.  It  admits  of  the  culture  of 
mott  of  die  useful  plants,  and  of  the  rearing  of  most  of  the  profitable  animals.  It 
has  a  numeroua  population  fur  home  consumption,  and  rivers  and  sea-shores  fitvorable 
ibr  eiput  Cation* 

375.  French  agriculture  began  to  Jlorish  in  the  beginning  of  the  seventeenth  century, 
voder  Henry  IV.,  and  its  precepts  at  that  time  were  published  in  the  work  of  Olivier  de 
Serres.  In  1621,  great  quantities  of  com  were  exported  to  England,  in  consequence  of 
I  wise  ordinaoce  of  Sully,  permitting  a  free  commerce  in  com.  In  1641,  the  draining 
of  fens  and  bogs  was  encouraged;  and  in  1756,  the  land-tax  taken  off  newly  broken- 
up  lands  for  the  space  of  twenty  years.  Colbert,  during  the  minority  of  Louis  XIV., 
praUbited  the  exportation  of  com,  and  diecked  the  progress  of  its  culture.  This  circum- 
Kbbcc^  and  Ihe  wars  of  that  king,  greatly  discouraged  agriculture,  and  produced  sevecal 
devtiiB.  Fleiiry,  under  Louis  XV.,  was  not  favorable  to  agriculture ;  but  in  1754, 
tt  act  was  peaMd  for  a  free  oom  trade,  which  effected  its  revival.  The  economists 
at  das  time,  however  mistaken  in  their  views,  inspired  a  taste  for  the  art ;  and  agri- 
cultnnl  societies  were  first  established  in  France  under  the  patronage  and  at  the  expense 
of  govermnent.  In  1761,  there  were  thirteen  of  such  societies  in  France,  and  nineteen 
co-operating  societies,  lliose  of  Paris,  Lyons,  Amiens,  and  Bourdeaux,  have  distin* 
goiihed  themselves  by  their  published  memoirs.  At  Tours  a  georgical  society  was 
MiHiihfd^  and  direi^ed  by  the  Marquis  of  Tourbili,  a  patriot  and  agricultural  writer. 
Bn  Hamel  and  Buffbn  gave  eclAt  to  the  study  of  mral  economy,  and  many  other  writera 
night  be  mentiooed  as  having  contributed  to  its  improvement.  M.  de  Tmdaine  in- 
troduced the  Merino  breed  of  sheep  in  1776,  and  Comte  Lasteyrie  has  studied  that 
bleed  in  Spain,  and  written  a  valuable  work  on  the  subject 

376.  Agrieulturv  in  France  was  not  altogether  neglected  during  the  revolution*  Bup- 
M|Mrte  established  many  new  agricultural  societies  and  professorships;  botanic  and 
Mooomicai  gardens  for  the  exhibition  of  different  modes  of  culture,  and  the  dissemin- 
Mion  of  plants ;  and  he  greatly  enlarged  and  enriched  that  extensive  institution,  *<  the 
Bitiooal  garden,"  whose  professor  of  culture,  the  Chevalier  Thouin,  b  one  of  the 
turn  scientific  agticulturists  in  Europe.  But  after  all  this  exterior  show,  Chateauvieux 
MODS  oorrect  in  stating  that  Httle  was  gained  to  the  art  either  from  these  institutions,  or 
FoKlical  changes/  Hie  domains  seised  by  the  nation,  he  says,  were  sold  at  a  low  price, 
and  a  graat  many  proprietors  created,  the  greater  number  of  whom  do  the  labor  of 
thdr  mns  lor  their  own  profit  or  subsistence.  **  It  is  probable,  in  time,  these  families 
my  cnioy  tlw  stale  of  prosperity  which  they  expect  to  derive  from  their  new  situations, 
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but,  at  present,  tbey  hare  done  nothing  for  the  improrement  of  agriculture.  The 
national  property  is  not  in  sufficient  estimation  in  pubh'c  opinion  to  have  attracted  the 
manufacturing  capital  necessary  to  call  forth  its  real  value.  This  is  every  where  per- 
ceptible in  France :  it  is  neglected,  the  buildings  are  badly  kept  up,  the  enclosures 
broken  down,  the  young  trees  in  the  orchards  destroyed,  the  dressed  vines  in  ruins.  We 
see,  every  where,  the  purchasers  too  much  in  haste  to  take  possession,  the  natural  con- 
sequence of  the  circumstances  in  which  they  were  placed ;  in  short,  it  appears  incon- 
testable, that  within  the  last  twenty  years  the  lay  purchasers  have  cultivated  the  land 
worse  than  when  it  was  in  the  hands  of  the  monks;  even  then,  when  time,  which 
influences  every  thing,  shall  have  given  tlie  purchasers  a  secure  possession,  I  doubt 
whether  the  class  of  proprietor  cultivators  will  effect  any  useful  improvements  in  the  ' 
land.  Every  thing  requisite  is  wanting  to  accomplish  it,  —  talent  and  capital,  lliese 
little  farmers  seem  placed  in  a  country  to  check  tlie  progress  of  innovation,  and  to  pre- 
vent all  improvement  in  agriculture. 

377,  That  there  has  been  cennderahle  improvement  in  France^  he  continues,  ''  cannot, 
however,  be  doubted ;  but  it  is  entirely  produced  by  persons  who  have  been  thrown  out 
of  their  situations  by  the  revolution,  and  whose  exertions  and  leisure  have  been  directed 
to  agriculture.  They  have  spread  a  taste  for  it  from  one  to  another,  in  consequence  of 
the  success  of  their  experiments ;  but  still  I  cannot  think  it  has  been  effected  by  throwing 
national  domains  into  the  capital  of  the  nation.**    [Letters^  &c.) 

578.  Jtf.  ChateoMvieux  is  an  agriculturist  of  great  experioioe,  and  an  aUe  political  econaniist  He  has 
been  in  most  parts'of  Europe  at  diflbrent  times,  and  seems  a  very  impartial  writer :  his  opinion,  therefore, 
as  to  F^nch  agriculture  may  be  considered  as  the  nearest  the  truth  of  any  that  has  yet  appeared. 

SuBSECT.  2.     Of  the  general  Circumstances  of  France  in  resj)ect  to  AgricuUwre, 

379.  The  surface  of  France  has  been  divided  by  geographers  into  what  are  called 
basins,  or  great  plains,  through  which  flow  tlie  principal  rivers,  and  which  basins  are 
separated  by  original  or  secondary  ridges  of  mountains.  The  chief  basins  are  that  of 
the  Loire,  (Jig,  48.  a) ;  of  the  Seine,  {b) ;  of  the  Garonne,  (c) ;  and  of  the  Rhone  and 
Saone,  (d).     (Journal  de  Physique,  tom.  xxx.) 

380.  7%^  soil  of  France  has  been  divided  by  A.  Young  into  the  mountainous  district 
of  Languedoc  and  Provence  (e);  the  loamy  district  of  Lemosin  (/) ;  the  chalky  districts 
of  Champagne  and  Poitiers  ( ^  > ;  the  gravelly  district  of  Bouibonnois  (A)  ;  the  stony 
district  of  Lorraine  and  Franche  Comte  (i) ;  tlie  rich  loam  of  Picardy  and  Guyenne  {k) ; 
and  the  heathy  surface  on  gravel,  or  gravelly  sand  of  Bretagne  and  Gascoigne  (/)• 
{Agr.  France,  chap,  ii.) 

381.  The  climate  of  France  has  been  most  ingeniously  divided  by  A.  Toung  into 
that  of  com  and  common  British  agriculture,  {Jig,  48.  /,  6,  h) ;  that  of  vines,  mulberries, 
and  common  culture  (  y,  a.  A,  g,  t)  ;  that  of  vines,  mulb^es,  maize,  and  common  culture 
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(c./>'|ii]i  tkat  of  olnaa,  Tina,  mnlberriei,  muie,  otmgH,  ud  common  cullun  (o  (J. 
It  B  iingubu'  tfwt  tbcM  lones  (n  in,  n  n,  and  o  a)  do  not  run  parallel  to  (he  drgroa  of 
Mtait,  bat  obliquel;  to  tbem  to  such  an  eit«it  that  tbe  climate  for  linea  !«vn  off 
M4Taad>ewntcaait  (y  m),  but  eitendnto  49§oii  tbc  eaat  (g  m).  These  lono,  m 
a&f  natonllj  be  eipedsd,  extend  into  Gemianf ,  in  which  the  vjpe  is  cultirated  as  &r 
MrHi  as  bt.  S3^. 

3St.  7^cratrBleiJmaft,thatadmitaTme*withautbeingboIeDaughroi'auuie,(y,aAs,0t 
Tni^  ennlm  ■•  die  finest  in  the  world,  and  the  most  eligible  part  of  Fnoce  or  of 
Eonpeaslo  toil.  "  Here."  he  wji>,  "joit  are  eieoipt  trom  the  eitrcme  humiditir 
viacti  ^res  Terdure  to  Normandy  and  KngEand ;  and  yet  ecjuallj  free  from  tbe  burning 
bsals  whidi  tam  Terdu  re  llaelf  into  a  russet  browns  no  ardent  rays  that  oppress  with  their 
fatn-  in  summer,  nor  pinching  tedious  frosa  that  chill  with  their  severity  in  winter, 
tma  light,  pure,  elastic  ajr,  admiiablefor  etety  constitution  except  consumpliwoiies." 
TUt  climate,  bonerer,  has  its  drawbaebs;  and  is  so  subject  to  violent  stDmu  of  rain  vA 
ksit,  that  "  DO  yeai  ever  passes  without  whole  parishes  suHeriog  to  a  d^rec  of  wbicfa  m 
■>  Britain  have  no  conception."  It  baa  been  calculated,  that  in  some  provinces  tlw 
tenage  from  hail  amounts,  on  an  average  of  years,  to  one-tenlfa  of  the  whole  produce. 
Scing  frusta  are  sometimes  so  severe  as  to  kill  the  broom  ;  few  yean  pass  that  iliey  do 
astMadua  the  firat  leaves  of  the  mdnut  trees ;  tbe  Ag-trees  are  protected  with  straw. 

389.  lyMeiimeaiiil  nuiu c'iina(o(c,/,d,i'),  tome accounlis given  by  M.  Ficot,  baroa 
it  PejmHue,  an  extensive  and  *|uriled  cultivator.  He  kept  an  accumte  account  of  dw 
Me  of  the  oops  and  seasons  in  his  district  for  twenty  tears  from  1 SOO  ;  and  the  result 
>>,  that  be  has  had  twelve  yeanof  bir  average  crops;  four  yean  moat  abundant;  and 
liiir  yean  attended  witb  a  tola]  losa. 

SM.  /■  tlie  oSm  climate  (o,  e)  insects  are  incredibly 
■amerous  and  troublesome,  and  the  locust  is  injuriuu* 
M  eon  crops ;  but  both  the  olive  «nd  maiie  district 
bsvt  tins  advantage,  tikat  two  crop*  a  year,  or  at  least 
davt  in  two  years,  may  be  obtained.  'He  orange  is  i 
cultivated  in  ao  small  a  proportion  of  the  olive  climate 
■  scarcely  to  deserve  notice.  .The  Caper  (Caj^iarit 
feun)  (j!(.  49,)isalso  an  article  of  Geld  culture,  jnd  J 
the  Fig.  i 

585.  I%e  diouiti:  «/Ptcon^  and  Ifarmanily  if  (Ae 
nana  to  Ikat  t^  Eagland,  and  is  rather  superior. 
Tie  great  advantage  France  poaaeaaes  over  Britain  in 
i^m  to  climate  is,  that  by  means  of  the  vine  and  olive, 
at  lahable  produce  may  be  raised  on  rocky  wastes  as 
a  rich  soils.     (  Yomng'i  Fnma,  ch.  iiL ) 

586,  TV  lands  af  Frarux  ore  noi  gmavUf  endoled  ' 

nt  nMiadal  by  hedges  or  other  fences.  Some  fences  are  to  be  seen  near  townsi 
•ad  in  the  northern  parts  of  tbe  kingdom  more  especially,  but  in  general  tbe  whole 
Nantry  is  open  ;  the  boundaries  of  estates  being  marked  by  slight  ditches  or  ridges, 
vilhoccadonal  stones  or  be^is  of  earth,  row*  of  trees,  or  occssional  trees.  Depredations 
tnm  pasaengen  on  tbe  highways  are  prevented  bj  gardeiclmtniiAre,  which  ore  established 
■bmghonl  all  France.  Farms  are  sometimes  compact  and  dittlnct,  but  generally 
■oUtnd,  and  often  alternating  in  tbe  common  Geld  manner  of  England,  or  run-rig,  of 
Scotland.  From  the  operation  of  tbe  present  law  of  inheritance,  estates  and  farms 
Bt  continually  breaking  down  into  smaller  divisions,  so  that  the  number  of  farms 
■lay  be  laid  to  encreaie  every  year.  Tbe  farm-houses  of  large  lanns  are  genenllj 
piMd  on  the  fim  ;  at  smaller  ones  in  tillages  often  at  tome  distance  fViom  the  lands. 

38T.  IVialH«a/'Am^R{;>n7Krf5iisiageneral  lowerthan  inEngland,beingatpn9elit 
(ISS8)  sold  from  twenty-two  to  Iwenty-Mi  yeaia'  purchase. 

38S.  TV^brmesg  ^  land!  in  Fnmct,  according  to  Professor  lltouia,  naturally  di- 
ridssitatlf  into  three  kinds:  I.  The  grand  culture,  in  which  from  two  to  twelve plougha 
■<  enplayed,  and  com  chiefly  cultivated.  3.  Tlw  middle  culture,  including  tbe  me- 
tre's iriio  also  grow  com,  but  more  frequently  rear  live  stock,  maintain  a  dairy,  or 
paduce  silk,  wine,  dder,  or  <ul,  according  to  tbe  dimale  in  which  they  may  be  situated ; 
■ad  3.  Ilie  minor  culture,  or  that  which  is  done  by  manual  labor,  and  into  which  live 
■Isck  or  corns  do  not  enter.  The  middle  culture  is  by  fkr  tbe  moM  common.  Thera 
■n  very  few  forms  of  six  or  eight  ploughs  in  France,  and  equally  few  firmert  who  do 
M*  latnr  in  pcraon  at  all  times  of  tbe  year.  It  is  acknowledged  by  ProfeBor  Urauini 
IIm  Cacfa  of  tfaeie  diviiioDS  is  susceptible  of  very  great  improvement. 

SnaaKCT.S.      Qf  tkt  anman  Farming  ^  Franct. 
W9.  The  <vnt  farming  in  France  is  carried  cm  in  tbe  best  manner  in  Picardy  and 
Abacc.     Tbe  fint  may  be  conddercd  aa  equally  well  cultivated  with  Sirfblk  ;  and  tbe 
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latter  produces  three  crops  in  two  years,  or  five  in  three  years*  Tbeir  crops  are  wheat, 
beans,  turnips,  maize,  and  buckwheat.  The  rotations  are,  generally,  two  com  crops 
and  a  fallow,  or  an  alternation  of  com  and  green  or  pulse  crops,  without  a  naked 
fidlow.  In  the  heath  district,  broom  enters  into  the  rotation  for  fuel,  and  is  cut  the 
fourth  year ;  buckwheat  is  also  extensively  sown,  and  rye  and  oats.  After  lands  have 
borne  crops,  it  is  usual  to  let  than  rest  a  year  or  two,  during  which  they  produce  nothing 
but  grass  and  weeds,  and  they  are  afterwards  broken  up  with  a  naked  fallow.  Potatoes 
enter  more  or  less  into  the  field  culture  of  the  greater  part  of  France,  and  especially  of 
the  northern  districts ;  but  in  Provence  and  Languedoc  they  are  still  little  known.  Irri- 
gation, both  of  and>le  and  grass  lands,  is  adopted  wherever  it  is  practicable.  It  is  most 
common  in  the  south,  and  remarkably  well  conducted  in  the  lands  round  Avignon,  for- 
merly for  many  miles  the  property  of  the  church. 

'  390.  The  meadows  of  France  contain  nearly  the  same  herbage,  plants,  and  grasses 
as  those  of  England ;  but  though  clovers  and  lucerne  are  cultivated  in  many  places, 
yet  rye-grass  and  other  grasses,  either  for  hay  crops  or  temporary  or  permanent  pasture, 
are  but  rarely  resorted  to. 

S91.  To  sheep  the  French  have  paid  considerable  attention  from  the  time  of  Colbert; 
and  there  are  now  considerable  flocks  of  short-wooled  and  Spanish  breeds  in  some 
places,  besides  several  national  flocks.  Hiat  of  Rsmbouillet  (established  in  1 786  by 
Louis  XIV.)  is  managed  by  M.  Tessier,  a  well  known  writw  on  agriculture,  and  when 
visited  by  Birkbeck,  in  1814,  was  in  excellent  order.  Sheep  are  housed,  and  kept  in 
folds  and  little  yards  or  enclosures,  much  more  than  in  England.  One-third  of  the 
sheep  of  France  are  black.  Some  curious  attempts  have  lately  been  made  to  inoculate 
them  for  the  claveau  and  the  scab,  but  a  definite  result  has  not  yet  been  ascertained,  at 
least  as  to  the  latter  disease.  Birkbeck  considers  the  practice  of  housing  as  the  cause 
why  the  foot-rot  is  so  common  a  disease  among  sheep  in  France.  Where  flocks  remain 
out  all  night,  the  shepherd  sleeps  in  a  small  thatched  hut  or  portable  watchhouse,  placed 
on  wheels.  He  guides  the  flock  by  walking  before  them,  and  his  dog  guards  the  flock 
from  the  wolves,  which  still  abound  even  in  Picardy.  During  summer,  and  in  the 
hottest  districts,  they  are  fed  during  the  night,  and  housed  during  the  heat  of  the  day. 
Hay  is  the  general  winter  food ;  and  in  some  parts  of  the  Picardy  climate,  turnips.  In 
1811,  Buonaparte  monopolised  the  breeding  of  Merinos;  and  from  that  time  to  the 
passing  of  an  act  for  tlie  exportation  of  wool  and  rams  in  1814,  they  have  declined. 

392.  The  beasts  of  labor  are  chiefly  the  ox  on  small  farms,  and  the  horse  on  the  larger. 
Both  are  kept  under  cover  the  greater  part  of  the  year.  The  breeds  of  pxen  are 
very  various ;  they  are  generally  cream-coloured.  Tlie  best  oxen  are  in  Normandy, 
which  furnishes  also  the  best  breed  of  wcnrking  horses ;  as  Limousin  does  those  for  the 
saddle.  In  the  south  of  France  the  ass  and  mule  are  of  frequent  use  in  husbandry. 
There,  as  in  many  parts  of  Italy,  tlie  poor  people  collect  the  stolones  of  agrostis,  and 
creeping  roots  of  couch,  and  sell  them  in  little  bundles  to  the  carriers  and  others  who  keep 
road  horses. 

393.  A  royal  stud  of  Arabians  has  been  kept  up  at  Aurillac  in  Limousin,  for  a  century ; 
and  another  has  been  lately  formed  near  Nismes,  from  an  extensive  importation  by  an 
Englishman,  purchased  by  government  at  great  expense. 

394.  The  best  dairies  are  in  Normandy  ;  but  in  this  department  France  does  not  excel. 
In  the  southern  districts  olive,  almond,  and  poppy  oil  supply  the  place  of  butter ;  and 
goats'  milk  is  that  used  in  cookery. 

395.  Poultry  is  an  important  article  of  French  husbandry,  and  well  understood  as  far 
as  breeding  and  Heeding.  Birkbeck  thinks  the  consumption  of  poultry  in  towns  may 
be  equal  to  that  of  mutton.  The  smallest  cottage  owns  a  few  hens, 
and  a  neat  little  roost  [Jig.  50.),  in  which  they  pass  the  night  se- 
cure from  dogs,  wolves,  and  foxes. 

396.  The  breed  of  swine  is  in  general  bad ;  but  excellent  hams  are 
sent  from  Bretagne,  from  bogs  reared  on  acorns,  and  fatted  off 
with  maise.     Pigeon-houses  are  not  uncommon. 

397.  The  management  cf fish-ponds  is  well  understood  in  France, 
owing  to  fish  in  aU  catholic  countries  being  an  article  of  necessity. 
In  the  internal  district  there  are  many  large  artificial  ponds,  as  well 
as  natural  lakes,  where  the  eel,  carp,  pike,  and  a  few  other  species, 
are  reared,  separated,  and  fed,  as  in  the  Berkshire  ponds  in  England. 

398.  The  imj)lements  and  operations  of  the  common  farms  of 
France  are  in  general  rude.  Thc^  ploughs  of  Normandy  resemble 
the  large  wheel-ploughs  of  Kent.  Those  farther  south  are  generally 
without  wheels ;  often  without  coulters ;  and  an  iron  mould-board 
is  rare.  In  many  parts  of  the  south  the  ploughs  have  no  mould- 
hoard,  and  turn  Hie  earth  in'  the  manner  of  the  simplest  form  of 
Eoman  plough.  (110.)     Harrows  are  generally  wholly  of  wood; 

and  instead  of  a  roller,  a  plank  is  generally  used.     Laige  farmers, 
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M  in  NornuLudf,  plougb  wi<l>  four  or  ui  oxen  :  amall  bnnera  wllh  (wo,  or  d 
or,  when  atiff  s<b1«  Te  to 
be  woifctd  out  of  teuoD, 
tbc;  join  together,  toil  rorm 

■  tws  of  four  or  Seattle. 
IWr  cut*  ue  lurrow  and 
long,  with  low  wheeli,  ' 
vldcin  ahod,  in  the  remote 
put!  tJ  the  cmmtiy.  TTie 
fknilarde  <^  the  Seine  and 
Ok»  Lfe.  51.)  is  a  light 

ud  ludiil  machine.  Corn  is  reaped  with  uckles,  hooks,  tbc  Brabant,  * 
■^Hk  (fig.  S3.).  Threshing,  in 
N'vmandj,  is  performed  by  the  €ail 
ia  boiuo,  as  in  England;  in  the 
otfaer  climates  in  the  open  air  by 
bils,  or  the  tnad  of  horses.  There 
■n  few  permaaent  thmhiog-floors  j 

■  piece  of  ground  b«ng  mnoothed  in 
Uk  maa  conrcnient  part  of  the  Geld 
ii  found  sufficiently  hard.  Farmen, 
■1  we  have  already  observed,  perform 
anil  of  their  operationi  without  ei- 
tn  laboren ;    and   their    wives    and 

ihti^ten  reap,  thresh,  plough,  dig,  and  perform  every  part  of  tbe  farm  ai...  „ . 

mdiBoently.  Such  fanners  '■  pn:fcr  living  in  villages;  society  and  the  evening  (h 
being  nearly  as  indispensable  to  them  as  their  daily  food.  If  the  farm  be  distant,  tba 
nnner  and  hii  servants  of  all  descriptions  set  off  earJy  in  the  morning  in  a  light  waggon^ 
csnying  with  them  th«r  provittions  far  the  day."  (NeiO.)  Hence  it  is,  that  a  traveller 
ia  Fnnce  nuij  pais  through  ten  or  twenty  miles  of  corn-field*,  without  seeing  a  tingle 

399.  Lt&ge  Jarma  have  generally  farmeries  on  the  lands  {  and  there  the  labor  is  in 
peat  part  performed  by  laborers,  who,  as  well  as  the  tradesmen  employed,  are  paU 
Hnedy  in  kind. 

400.  All  tiu  ploTtU  culticated  in  British  farmiug  are  also  grown  in  that  of  Franca ;  tba 
tamip  not  generally,  and  in  tbe  warm  districts  scarcely  at  all,  as  it  does  not  bulb ;  but 
ii  ii  questionable,  as  Birkbeck  remarks,  whether,  if  it  did  bulb,  it  would  he  so  valuAle 
in  these  districts  as  the  lucerne,  or  clover,  which  grow  all  the  winter.  Of  plants  not 
Dwally  cultivated  in  BriliBh  fanning  may  be  mentioned,  the  chiccory  for  green  food, 
fuUet's  thistle  for  its  heads,  furxc  and  broom  for  green  food,  madder,  tobacco,  poppiea 
fbr  dAt  rice  in  Dauphine,  but  now  dropped  as  prejudicial  to  health,  saflTron  about  An- 
gndeme,  lathyrus  sativus,  the  pois  Breton  or  lentil  of  Spain,  lalhyrus  srtifolius,  vicia 
bthyraides,  vicia  saliva,  deer  arietinum,  ervum  lens,  melilotis  sibeiics,  coronilla  varia, 
hdyssnun  conniaritim,  &c.  They  have  a  hardy  red  wheat,  called  CejmUrt  [spelt;,  said 
to  be  a  distinct  species  found  wild  in  Persia  by  Micbaui  and  Olivier,  which  grows  on 
At  went  soil  and  climates,  and  is  common  in  Alsace  and  Suabia.  They  grow  the  millet, 
■be  dura  rr  douro  of  Egypt,  {Holatt  lorghttm,  L.]  in  the  maiie  dintiict.  Hie  flowsr- 
■slks  and  spike  of  this  plant  are  sold  at  Marseilles  and  Leghorn,  for  making  cbamber- 
btsous  and  clothes  bnislKs.  'Hie  hop  is  cultivated ;  tbe  common  fruit-trees ;  and  tlw 
(halnutis  used  asfoodin  some  places.  An  oil  used  as  food,  and  also  much  esteemed bjr 
lainles,  is  made  from  tbe  walnut.  Tbe  other  fruits  of  field- culture,  as  tbe  almond,  Gg, 
■iae,  caper,  olive,  and  orange,  beh)ng  to  tbe  culture  of  tbe  southern  distiicts. 

101.  Tkefarta  culture  of  Prance  is  scientifically  conducted,  both  id  tlte  eitendve 
maioiul  forests,  and  on  private  estates.  The  chief  object  is  fuel,  charcoal,  bark  ;  and 
next,  timber  of  construction ;  but  in  some  districts  othn-  products  are  collected,  as  acoms, 
DBsi,  aula,  rain,  Ac.  Tbe  French  and  Germans  have  written  more  on  this  deparlmeat 
sf  rural  eanusny  than  tbe  English. 

-tOS.  A  ratmriaiUe  Jisatvrt  in  tbe  agriculture  of  France,  and  of  most  warm  countiica, 
n  Ac  uc  of  leaves  of  trees  as  food  for  cattle.      Not  only  are  mulberry,  olive,  poplar, 
-- .    -'erleavea  gathered  in  autumn,  when  tbey  begin  to  change  color,  and  acquire 
if  taate  ;  but  spray  is  cut  gieen  in  July,  dried  in  the  sun  or  in  the  shade  of 

".  boiled  »i      „ 
„      .  .         ■  of  leaves,  as  tbe  oak,  is  esteemed  medicinal,  eapecially  for 

^>^.  Such  are  tbe  outlines  of  that  drKription  of  agriculture  which  is  prartised  more 
n  ItM  in  all  tbe  districU  of  Franca. 
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SuBSXCT.  4.  Farming  in  the  warmer  Climates  of  France, 

403.  2  he  culture  peculiar  to  the  vine,  maisBCt  olive,  and  orange  climates,  we  shall  extnct 
from  the  very  intereskting  work  of  Baron  La  Peyrouse.  The  estate  of  this  gentleman 
is  situated  in  the  maize  district  at  Pepils^  near  Toulouse.  Its  extent  is  800  acres ;  and 
he  has,  since  the  year  1788,  been  engaged,  and  not  without  success,  in  introducing  a 
better  system  of  agriculture. 

404.  The  farm-houtet  and  offices  in  the  warm  districts  are  generally  built  of  brick; 
frame-work  filled  up  with  a  mixture  of  straw  and  clay ;  or,  en  jnsi ;  and  they  are 
covered  witli  gutter-tiles.  Tlie  vineyards  are  enclosed  by  hawthorn  hedges,  or  mud* 
walk ;  and  the  boundaries  of  arable  farms  by  wide  ditches ;  and  of  grass-lands  by  Axed 
stones,  or  wild  quince-trees.  Implements  are  wretdied,  operations  not  well  performed, 
and  laborers,  and  even  overseers,  paid  in  kind,  and  al- 
lowed to  sow  flax,  beans,  haricots,  &c.  for  themselves.^ 
The  old  plough  Jig.5S»]  resembles  that  used  by  tlie 
Arabs,  and  which  tlie  French  antiquarian  Gouguet 
(firigjine  des  Lois,  &c.)  thinks  very  probably  the 
same  as  that  used  by  tlie  ancient  Egyptians.  They  have  also  a  light  one-handled 
plough  for  stirring  fallows,  called  the 
araire  (Jig.  54. )  A  plough  with  coul- 
ters was  first  employed  at  Pepils  ;  and 
a  Scotch  plough,  with  a  cast-iron 
mould- board,  was  lately  sent  there, 
and  excited  tlie  wonder  of  the  whole 
district.  In  nothing  is  France  so 
deficient  as  in  agricultural  imple- 
ments. 

405.  Fallow,  wfie(tt,and  maize  is  the 
common  rotation  ofcrojts, 

406.  The  live  stock  consists  chiefly  of  oxen  and  mules;  the  latter  are  sold  to  the 
Spaniards.  Some  flocks  of  sheep  are  kept ;  but  it  is  calculated  that  the  rot  destroys 
them  once  in  tliree  years.  Beans  are  the  grain  of  the  poor,  and  are  mixea  with  wheat 
for  bread.  The  chick  pea  (Cicer  arietinum,)  {Jig.  55. )  is  ^ 
a  favorite  dish  with  the  provencals,  and  much  cultivated. 
Spelt  is  sown  on  newly  broken-up  lands.  Potatoes  were' 
unknown  till  introduced  at  Pepils  from  the  Pyrenees,  where 
they  had  been  cultivated  fifty  years.  In  the  neighborhood 
they  are  beginning  to  be  cultivated.  Turnips  and  rutabaga 
were  tried  often  at  Pepils,  but  did  not  succeed  once  in  ten/ 
years.  Maize  is  reckoned  a  clearing  crop,  and  its  grain  is' 
the  principal  food  of  the  people. 

407.  The  vine  is  cultivated  in  France  in  fields,  and  on 
terraced  hills,  as  in  Italy,  but  managed  in  a  different  man- 
ner to  what  it  is  in  that  country.  Here  it  is  kept  low, 
and  treated  more  as  a  plantation  of  raspberries  or  currants 
are  in  England.  It  is  either  planted  in  large  plats,  in 
rows  three  or  four  feet  apart,  and  the  plants  at  two  or 
three  feet  distance  in  the  row ;  or  it  is  planted  in  double 
or  single  rows  alternating  with  ridges  of  arable  land.  In 
flome  cases  also  two  close  rows,  and  a  space  of  six  or  seven^ 
feet  alternate,  to  admit  a  sort  of  horse-hoeing  culture  in  the  wide  interval.  Most  gene- 
rally, plantations  are  made  by  dibbling  in  cuttings  of  two  feet  in  length ;  pressing  the 
earth  firmly  to  their  lower  end,  an  essential  part  of  the  operation,  noticed  even  by 
Xenophon.  In  pruning,  a  stem  or  stool  of  a  foot  or  more  is  left  above  ground,  and 
the  young  shoots  are  every  year  cut  down  within  two  buds  of  this  stool.  These 
stools  get  very  unwieldy  after  sixty  or  a  hundred  years,  and  then  it  is  customary,  in 
some  places,  to  lay  down  branches  from  them,  and  form  new  stools,  leaving  the  old 
tor  a  time,  which,  however,  soon  cease  to  produce  any  but  weak  shoots.  The  winter 
pruning  of  the  vine  generally  takes  place  in  February :  a  bill  is  used  resembling  that  of 
Italy  {Jig.  37.)  ;  the  women  faggot  the  branches,  and  their  value,  as  fuel,  is  expected  to 
pay  the  expense  of  dressing.  In  summer,  the  ground  is  twice  or  thrice  hoed,  and  the 
young  shoots  tied  to  short  stakes  with  wheat  or  rye  straw,  or  whatever  else  comes 
cheapest  Hie  shoots  are  stopped,  in  some  places,  after  the  blossom  has  expanded,  and 
the  tops  given  to  Cofws.  In  some  places,  also,  great  part  of  the  young  wood  is  cut  off 
befora  vintage  for  feed  to  cows,  and  to  let  the  sun  directly  to  the  fruit.  The  sorts  cul- 
tivated are  ajmost  as  numerous  as  the  vineyards.  Fourteen  hundred  sorts  were  collected 
from  all  parts  of  France,  by  order  of  the  Comte  Chaptal,  and  are  now  in  the  nursery 
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of  tbe  Jrfuembourg ,-  but  Ihtle  or  no  good  will  retult  from  tbe  coIlMtkn,  or  ham  U- 
tcmpdiig  (o  dtombe  tbem ;  ibr  it  bn  bean  (Kertuned,  diit,  after  a  considerable  lime 
tbe  fruit  of  tbe  viae  takes  ■  particular  character  from  the  uil  in  which  it  wu  planted ; 
lo  that  fourteen  hundred  lorti,  jitanted  in  one  toil  and  garden,  would  in  time,  probably  in 
less  than  half  a  century,  be  reduced  to  tno  or  three  wrts;  and,  on  tbe  contrary,  two 
or  three  sons  planted  in  fourteen  bundred  different  vineyards,  would  soon  become 
■s  many  distinct  Tiuielies.  Timpineau  of  Burgoytie,  and  the  ouurmnl  of  Orleans,  ore 
etteemed  varieties ;  and  the»,  with  several  otJiers  grown  for  wine-making,  hare  imail 
berries  and  brancba  like  our  Burgundy  grape,  ^nall  berries,  and  a  harsh  Bavor,  are 
naivcnally  preferred  far  wine-makmg,  both  in  France  and  Italy,  Tbe  oldest  vines 
invwiably  give  the  best  grapes,  and  produce  the  best  wines.  The  Boron  Peyronie 
plaotad  a  vineyard  twenty  years  ago,  which,  though  in  full  bearing,  he  says,  is  still  too 
vigorous  to  Buable  him  to  judge  of  tbe  fineness  and  quah^  of  the  wine,  which  it  may 
one  day  affiird.  "  In  the  Cla  de  Vagal  vineyard,  in  which  the  mou  celebrated  Bur- 
gundy wine  is  produced,  new  vine  plants  have  not  been  aet  for  300  years :  the  vines 
are  reoewed  by  laying  tbe  oLJ  trunks ;  but  the  root  is  never  separated  from  the  Mock. 
This  ceM>raIed  vineyard  is  never  manured.  The  extent  is  160  French  orpents.  It 
makes,  in  a  good  year,  from  ISO  to  £00  hogsheads,  of  360  bottles  each  hogshead.  The 
CxpeDse  of  labor  and  cooperage,  in  such  a  year,  hoi  arisen  lo  33,000  francs  ;  and  die 
wine  sells  on  the  spot  at  five  frano  a  bottle.  The  vineyard  is  of  the  pineau  grape.  Ibe 
nil,  about  three  feet  deep,  is  a  limestone  gravel  on  a  limestone  rock."     (PryrvuM,  96.) 

pbcnl  in  iv(iiUr  plintstiaai,  but  iD  DoiDen,  nmi  ilsng  iokU,  or  nHind  fields  or  ttmt.  Ths  Ines 
mraunl^t^^ieRbui  i»uieTia,  sDd  uU  gcpersUi  St  flue  TesrLi^en  ibei  bste  (tmg  ttoni.    TOt] 


u!i^'  Fsh.)  SlT^ue  of  '-—---' 


requires  noe  himdnd  wei^Kt  of  l£ 


M  other  Jruitt  arc  cultivated  by  th 
tlie  southern  and  in  all  the  districia  of 
sold  in  the  ndjoining  markets ;  but  this 
f  rural  economy  belongs  rather  to  garden- 
ing than  to  agriculture. 
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SscT.  IV.     Pre9aU  8uUe  of  Agricuitwre  in  HoUand  and  the  Netkerlands. 

417.  The  agriadture  of  the  low  countries,  and  especially  of  Flanders,  has  been  cele- 
brated by  the  rest  of  £arope  for  upwards  of  600  years ;  that  of  Holland  for  its 
pasturage,  and  of  thie  Netherlands  for  tillage.  We  shall  notice  a  part  of  the  agricultural 
circumstances  of  the  two  countries. 

SoBSKCT.  1.     Present  State  rf  Agriculture  in  Holland, 

418.  The  climate  cf  HoOand  is  cold  and  moist  Tlie  surface  of  the  country  towards  the 
sea  is  low  and  marshy,  and  that  of  the  interior  sandy ,  and  naturally  barren.  A  considerable 
part  of  Holland,  indeed  the  chief  part  of  the  seven  prorinces  comprising  the  country, 
is  lower  than  the  sea,  and  is  secured  from  inundation  by  immense  embankments ;  while 
the  internal  water  is  delivered  over  these  banks  into  the  canals  and  drains  leading  to  the 
sea,  by  mills,  commonly  impelled  by  wind.  In  the  province  of  Guelderland  and  tidier 
internal  parts,  the  waste  grounds  are  extensive ;  being  overrun  with  broom  and  heath ;  and 
the  soil  a  black  sand.  Tlie  marshes,  morasses,  and  heaths,  which  are  characteristic  of  the 
different  provinces,  are,  however,  intermixed  with  cities,  to^'ns,  villages,  groves,  gardens, 
and  meadows  to  a  degree  only  equalled  in  England.  There  are  no  hills ;  bui  only 
gentle  elevations,  and  no  extensive  woods ;  but  almost  every  where  an  intimate  combi- 
nation of  Und,  water,  and  buildings.  The  soil  in  the  low  districts  is  a  rich  deep  sandy 
mud  ;  sometimes  alluvial,  but  more  frequently  siJicious,  and  mixed  with  rotten  sbdls. 
In  a  few  places  there  are  beds  of  decayed  trees ;  but  no  where  rough  gravel  or  rocks. 
Hie  soil  of  the  inland  prorinces  is  in  general  a  brown  or  black  sand,  naturally  poor,  and 
wherever  it  is  productive,  indebted  entirely  to  art. 

41 9.  The  landed  property  of  Holland  is  in  moderate  or  rather  small  divisions,  and  in  the 
richer  parts,  generally  in  farms  of  from  twenty  to  one  hundred  and  fifty  or  two  hundred 
acres,  often  farmed  by  the  proprietor.  In  the  interior  provinces,  both  estates  and  fiums 
are  much  larger ;  and  instances  occur  of  farms  of  five  hundred  or  seven  hundred  acres, 
partly  in  tillage,  and  partly  in  wood  and  pasture. 

420.  The  agriculture  nf  Holland  is  almost  entirely  confined  to  a  system  of  pasturage 
and  dairy  management  for  the  production  of  butter  and  cheese ;  the  latter  wdl  known 
in  every  part  of  the  world.  Almost  the  only  objects  of  tillage  are  some  madder,  tobacco, 
and  herbage  plants  and  roots  for  stall  feeding  the  cattle.  The  pastures,  and  especially 
the  lower  meadows,  produce  a  coarse  grass,  but  in  great  abundance.  The  cows  are 
allowed  to  grace  at  least  a  part  of  the  day  throu^iout  the  greater  part  of  the  year,  but 
are  generally  fed  in  sheds  once  a  day  or  oftener,  with  rape  cake,  grains,  and  a  great  variety 
of  other  preparations.  Their  manure  is  preserved  with  the  greatest  care,  and  the 
animals  themselves  are  kept  perfectly  clean.  The  breed  is,  large,  small  legged,  ^nerally 
red  and  white,  with  long,  but  small  horns ;  they  are  very  well  known  in  England  as  the 
Dutch  breed.     Tlie  fuel  used  in  Amsterdam  and  most  of  the  towns  is  peat,  and  the 

'  ashes  are  collected  and  sold  at  high  prices,  chiefly  to  the  Flemings,  but  also  to  other 
nations.  A  considerable  quantity  has  been  imported  to  England ;  they  are  found  ex- 
cellent as  a  top  dressing  for  clovers  and  other  green  crops,  and  are  strongly  recom- 
mended by  Sir  John  Sinclair  and  other  writers.  Other  particulars  of  Dutch  culture 
and  economy  correspond  with  the  practice  of  the  Netherlands. 

421.  TkeJleldim]den%entSf  buikUngs^  and  operations  of  HoUand,  are  more  ingeniously 
contrived  and  better  executed  than  those  of  any  other  country  on  the  Continent.  The 
best  plough  in  the  world  (the  Scotch  plough)  is  derived  from  the  Rotheram  or  Dutch 
implement.  Hie  farmeries,  and  especially  the  cow-houses  and  stables,  are  remarkable 
for  arrangements  which  facflitate  and  economise  manual  labor,  and  ensure  comfort  to  the 
animalsand  general  cleanliness.  Even  58 
the  fences  and  gates  are  generally  found 
in  a  better  state  than  in  most  other 
countries.  They  have  a  simple  field 
gate  {Jig,  58.^  constructed  with  few  rails, 
and  bakncea  so  as  it  may  be  opened 
and  shut  without  straining  the  posts  or 
hinges,  and  which  deserves  imitation. 
Tbeir  bridges,  foot-planks,  and' other 
mechanical  agents  of  culture,  are  in  general  indicative  of  more  art  and  invention  than  is 
usual  in  continental  agriculture. 
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Siuaaci.  3.     Prtienl  Slate  of  JgrieuUitra  in  Ike  NMerbndi. 

493.  The  Xakerianib  and  Hollimd.  (Wxu  dw  tenth  to  Ibe  flftecnth  ccDturr,  were  tbe 
gnat  mart  of  manu&ctum  and  cominerce  in  ttw  wett  of  Europa;  aod  at  the  sanw 
lime  made  ■*t«ri"pii-h»J  pragma  in  other  arta.  The  paiticubr  Camn  which  flnt  coa- 
tAnted  u  the  a^raocement  of  agriculture  are  not  eiactl;  Icnown  at  this  distaoce  of 
time  i  but  it  ia  certain  that  cren  in  tbe  thirteenth  centurj  dte  art  wai  in  an  adranced 
oaW,  and  ererance,  the  culture  of  the  low  couultiaa,  bodi  agricuhunl  and  borticullunl, 
haa  been  looked  up  to  bj  the  rest  of  Europe. 

413.  JhmU  Ike  hr^nnrng  if  the  menleaak  cetUury,  according  to  Harte.  tbe  FlenuDgs 
^all  more  in  tbe  practice  of  huabandry,  than  id  publiahing  bocAi  upon  the  autqect : 
■o  that,  queationleH,  their  intention  wia  to  any  on  a  priTate  luctatiira  trade  witliout 
inilTucting  (heir  ndghbota ;  and  hence  it  happened,  that  wboerei  wanted  to  cop;  their 
agriculture,  waa  obliged  to  tiaTel  into  their  coantry,  and  make  hia  own  lemarka ;  ai 
Plattca,  Harthl),  and  Sir  R.  Weaton  actually  did. 

4S4.    To  miJie  a  farm  ru^mbU  a  garden  at  nearly  at.poitible  waa  their  prindpal  idea 
of  buibandry.      Such  an  eiceltent  principle,  at  tint  aetting  out,  led  them  of  ooune  to 
undertake  the  culture  of  Hnall  enatea  only,  whicb  they  kept  tree  tmm  weedi,  continuallf 
taming  the  ground,  and  uianuiiDg  it  plentifully  and  judidoualy.      Hating  tfaut  bronght 
the  loil  to  ajuM  degree  of  cleanlinen,  health,  and  sweeCneB,  they  ventured  chiefly  npoD 
the  culture  of  tbe  more  delicate  graaeea,  as  tbe  aureit  meana  <  ~ 
buabandiy,  upon  a  anall  tcale,  without  llie  expeuie  of  keeping 
many  draught  bonea  or  lerTantii.      Atler  a  few  yean  eiperi. 
euct,   they  won  found  that  ten  acrei  of  the  beM  vegetable!  for 
feeding  cattle,  properly  cultivaled,  would  maintain  a  larger  atock 
vt  gracing  animala,  than  forty  acres  of  common  fann-gnaa  ^  and 
the  T^etablca  tbey  chiefly  cultivated    for  tbii  purpoae   were   < 
lucerne,  aintfmn,  ttefoils  of  moit  denominationi,  iweet  fenu. 
greek  (TVi^sfu^),  buck  and  cow  wheat  (^ebni};ynim prolmle 
JIf.  59.),  Geld  tumiiH,  and  apuriy  {^lergula),  by  them  Called  ^ 


485.  "Die  palitkal  mrtl  ^FlemM  huMandrywn.OK  le^ug 
brnti  on  improrement.  Add  to  tbia,  they  diacovered  eight  or 
tn  iww  lorti  of  manurca.  Tbey  were  the  tint  among  the 
mudeiua,  who  ploughed  in  living  cropi  for  the  aake  of  fertilia- 
ing  the  earth,  uid  coDfined  their  ebeep  at  night  in  laige  aheda 
buQt  on  purpoae,  whoie  floor  irai  covered  with  und,  or  earth, 
tx,  which  the  ibepberd  carted  away  efery  morning  lo  the 
campoat-dun^U.      Sucb  waa  the  chief  myitery  of  tbe  Flemiah 

496-  Tie  prtteni  lUiU  of  agricvlture  in  the  Nelherlanili  correfpoikda  entirely  with  the 
outUite  given  by  Harte,  and  it  hai  prob^ly  been  in  thia  itale  for  nearly  a  tbouiand 
yeara.  Tbe  country  baa  lately  been  visited  with  a  view  to  iti  rural  economy  by  Sir 
John  Sinclair,  and  minutely  eiamined  and  ably  depicted  by  tbe  Her.  Thomas  Radcliff. 
To  mdi  BritUh  famen  aa  with  to  receive  a  moat  valuable  lecture  on  tlw  importance  of 
a  piuper  frugality  and  economy  in  farming  aa  well  a*  judicious  modea  of  culture,  we 
woold  recommead  tbe  latter  work ;  all  that  we  on  do  here,  ia  to  aelect  from  it  tbe  leadmg 
faatuRS  of  Flemish  farming. 

iSl.  TAe  c/uiulfo/'/Vandcn  may  be  eomideredaa  tbe  Kmea«tlut  of  Midland,  aiM) 
not  monrially  different  from  that  of  the  low  parti  of  the  oppoiite  coast  of  England. 

4aa.  nenuyoceof  thecouatry  is  every  where  flat,  or  very  gently  elevate^  and  soma 
eitBisve  tracts  have  been  recovered  IVom  tbe  aea.  The  toil  is  for  the  most  part  poor, 
gcoerally  sandy:  hut  in  varioui  parta  of  a  loamy  or  clayey  nature.  "  Flandeia,"  RadcUff 
obMTTea,  "  was  in  general  believed  to  be  a  soil  of  extreme  natural  ridmega  ;  whereas  widi 
tbe  exception  of  aome  few  districts,  itis  precisely  the  revene."  He  found  the  ilronaeat 
andtieat  bihI  near  Oateod;  and  between  Bruges  and  Ghent  some  of  the  mint, beinglittle 
better  than  a  pure  sand. 

4S9.  f'Tvm<vnfoundingtheI>iachNetherlandtiiMllieFUmitkNether{andM,u.gooditMl 
of  confusion  in  ideas  hss  resulted.  Radcliff,  on  arriving  in  Flankers,  was  informed  tbat, 
"  with  rcipect  lo  culture,  not  only  the  Engliah,  hut  the  French,  confounded  under  the 
gcnoal  name  of  Brabant  or  Flanden,  all  the  provinces  of  the  low  countries,  however  dif- 
ftrcntmi^t  he  their  modes  of  cultivation;  hut  that  in  Flanden  itaelf,  might  best  be  seen, 
with  what  skill  die  farmer  cultitataabadsol  (un  lal  ingral),  which  be  forces  to  return  to 
Um,  with  usury,  a  produce  that  tlie  richest  and  strongest  lands  of  the  neighboring  pro. 
vincesof  Hollaad  refuse  to  yield."  The  districts  described  as  East  and  Wcat  Fluders, 
arc  bounded  on  the  eaal  by  Brahantand  Hainoult ;  on  the  west  by  the  German  ocean  ;  on 
Ae  north  by  the  Ma*  of  Zealand,  and  Ibe  WcM  Scheldt;  and  on  the  loutfa  by  Picardy, 
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<ir  French  Flanden.     It  is  about  ninety  miles  long,  and  sixty  broad,  and  abounds  with 
towns  and  yiUages. 

45K>.  The  landed  frvpeHy  ef  Flanden  is  not  iu  large  estates :  very  few  amount  to 
9000  acres*  It  is  generally  freehold,  or  the  property  of  religious  or  civil  corporations. 
When  the  proprietor  does  not  cultivate  his  own  lands,  which,  however,  is  most  frequently 
the  case,  he  lets  it  on  leases ;  generally  of  seven,  fourteen,  or  twenty-one  years  indurance, 
at  a  fixed  money  rent»  and  sometimes  a  com  and  money  rent  combined.  The  occupier  is 
bound  to  live  on  the  premises,  pay  taxes,  effect  repairs,  preserve  timber,  not  to  sublet 
without  a  written  agreement ;  and  to  give  the  usual  accommodations  to  an  incoming 
tenant  at  the  end  of  the  lease.  Leases  of  fourteen  or  twenty^ne  years  are  most  com- 
mon :  there  are  scarcely  any  lands  held  from  year  to  year,  or  on  the  metayer  system. 
Estates  are  every  where  enclosed  with  hedges,  and  the  fields  generally  small. 

43 1 .  Fannenet  are  convenient,  and  generally  more  ample  in  propordon  to  the  exten- 
of  the  farm  than  in  England.  On  the  larger  farms  a  distillery,  oil  mill,  and  sometimes 
a  flour  mill,  are  added  to  the  usual  accommodations.  The  buildings  on  a  farm  of 
150  acres  of  strons  soil,  enumerated  by  Radcliff,  are :  1.  The  farm  house,  with  an  arched 
cellar  used  as  a  dairy,  an  apartment  for  churning,  with  an  acyoining  one  for  a  bone 
wheel  to  turn  the  churning  machinery.  2.  A  small  building  for  the  use  of  extra  laborers^ 
with  a  fire-place  for  coolung.  3.  llie  grange  or  great  barn,  130  fleet  long,  by  35  feet 
wide.  The  ground  floor  of  this  structure,  besides  accommodating  by  its  divisions  all  the 
horses  and  cows  of  the  farm  in  comfortable  stables,  and  furnishing  two  threshing  floors 
for  the  flail,  is  sufficient  also  for  a  considerable  dep6t  of  com  in  the  sheaf,  in  two  ex- 
tensive compartments  to  the  height  of  twelve  feet,  at  which  elevation  an  open  floor  of 
joists,  supported  by  wooden  pillars,  is  extended  over  the  entire  area  of  the  bam,  and  ia  re- 
peated at  erery  five  feet  in  height,  to  the  top.  Each  floor  is  braced  from  the  pillars,  and 
not  only  forms  a  connection  of  strength  throughout  the  whole,  but  separates  at  the  same 
time,  without  much  loss  of  space,  the  different  layers  of  com,  securing  them  from  damage, 
by  taking  off  the  pressure  of  the  great  mass.  4.  A  house  for  farming  implements,  with 
granary  over,  and  piggery  behind.  In  the  centre  is  the  dunghill ;  the  bottom  of  which 
is  rendered  impervious  to  moisture. 

432.  Apian  of  a  Flemish  farmery  f  is  given  by  Sir  John  Sinclair,  as  suited  to  a  £um 
of  300 acres:  it  is  executed  with  great  solidity  and  a  due  attention  to  salubrity,  being 
vaulted  and  well  aired.  Sir  John  mentions,  that  he  saw  in  some  places,  "  a  mode  ot" 
making  floors  by  small  brick  arches,  from  one  beam  to  the  other  instead  of  using  deals, 
and  then  making  the  floor  of  bricks,**  a  mode  now  generally  adopted  in  British  manu- 
factories ;  the  beams  which  serve  as  abutments  being  of  cast  iron,  tied  together  with 
transverse  wrought  iron  rods. 

433.  The  accommodations  of  thisjarmerjf  (^.  60. )  are. 


(1)  The  vertlbale,  or  vntnuioa  aftheftniiJMDM. 
h)  Tha  hall. 
(3,  4,aiid5)CI<MCti. 

(6)  Bbedt  dcsUntd  for  dlfftnnt  paipotw,  but  more  __,  _ 
eially  far  ttewating  or  latdng  down  gniii  from  tha  gncMilM,  by 


'■nth 


7)  Kitciien. 

S)  WMbinffJioaMu 

Chambor  fiir  Ibnato 
10)  HmU. 

11  and  IS)  CIoHU. 
18)  Nfrrwariwu 

Room  for  tha  oardanar, 

Bhcdforftial. 

Kitdian  jtMdan. 

Ho(j(iery. 

Pottloy.jimid. 
Sand  to)  Siablw  for  oowi  and  cal 
1)  NaocaartHlbr  tha  mtrmtt. 


U  and  t5)  Shadi  te  cartk 
,8fi)  Bam  fcr  die  fbx. 
,V7,  Am. 
,V8)  Ktax  bam. 
f9  and  30)  Shai .       _ 
.31  and  3«)  Sialdn  for  tha  honai  andfoab. 
,33.  34,  35,  and  86)  Places  fcr  the  hon 
37  and  38)  Cialam*  dcrtlnad  to  icodW  Iha  vrtaa  cf  Iba 
lUa. 

(39)  WaU. 

(401  I)ang.plt,  eoncaw  in  tha  middle. 
41]  PooTiicrTfaiff  to  recdfe  the  rapcr-abandarrt  valan  cf 


the  dm 


I  daiw.jilt,  the  wecdina  of  the  Ranfeo.  ftc. 

!4in  fiaervotn  to  receive  the  watcn  of  the  Ihrm-Ttid. 


with  the 


in  wtaiu 


Bnirance  Ratcway,  with  dofa-oola 
Small  tRndWK,  or  ntten. 
tAiedi  deiiined  fcr  de«cr,  eat 


(StattdtS)  ShaapfiiUb. 


Ciatsm  fcr  the  wadw! 
Hitoationa  af  the  oem 


60 


Bowl. 


AGRICULTURE  IN  HOLLAND. 


75 


Fmr  dwatkwt  (Jlg.6La,i,etd^  wycjeut  the  four  totewal  gMw  of  theqiwiwngW*. 

61 


M         3         B         ■       B 

£^6tJS^t^ 

a^^:^m^ 

\im 


Q  □        D 


■      I 

■  ■ 


A 


aaDBDaBB 

a     B  B      g    B  B      B    mB 


431.  Crme  easterns  are  fbnned  In  the  fields,  to  recelTe  purchated  liquid  manure ;  but  for  that  made  Id 
tbti  fium. jaid,  generally  in  the  yard,  or  under  the  ftabtet.  In  the  latter  caie,  the  urine  it  conducted  Aram 
cadi  rtall  to  a  oonunon  grating,  through  which  it  deacenda  into  the  vault ;  flrom  thenoe  it  la  taken  up  by 
a  pump :  in  the  best  regulated  fkrmeries  there  is  a  partition  in  the  cistern,  with  a  vaWe  to  admit  the  con. 
cents  of  tt>c  fint  space  into  the  second,  to  bepreserred  there  Awe  ftom  tlie  more  recent  acquisitton.  age 
aifafing  conaiderably  to  its  efficacy.  This  specica  of  manure  is  relied  on  beyood  any  other,  mxn  all  the 
Ogfat  soils  throughout  Flanders,  and  even  iqxm  the  strong  lands  (originally  so  rich  as  to  preclude  the  ne- 
oesiity  of  manure).  Is  now  coming  into  great  esteon,  being  considered  appucabie  to  most  crops,  and  to  atl 
the  vaiietles  ofsoiL 

485.  Tke  arable  lands  of  Flanders  include  by  far  the  greater  part  of  the  surface  of  the 
ooantry.  The  crops  raisra  are  the  same  a$  those  in  Britain ;  but  from  local  circumstances 
ilax,  hemp,  cbiccory,  rape,  spurry,  madder,  woad,  tobacco,  and  some  others  enter  more 
generallT  into  rotations.  ' 

49Gl  Fattoms,  aooorAng  to  Sir  John  Sinclair,  are  In  a  great  measure  abolished,  even  on  strong  land;  by 
aieans  of  which,  produce  is  encreased,  and  the  expense  of  cultivation,  on  the  cn^  raised  in  the  course  m 
a  rotation,  neoesMurily  diminished ;  and  by  the  great  profit  they  derive  ftom  their  flax  and  rape,  or  colsat, 
they  can  aflbrd  to  sen  all  their  crops  of  graip  at  a  lower  rate.  Notwithstanding  this  assertion  of  Sir  Jolw, 
it  will  be  found  that  a  follow  enters  into  the  rotation  on  all  the  clayey  soils  of  Flanders. 

437.  In  regard  to  soil  and  culture,  Radcliff  arranges  Flanders  into  eleven  agricultural 
divisions,  and  we  shall  notice  the  «oil  and  rotations,  and  some  other  features  of  culture,  in 
the  first  six  of  these  divisions. 

438.  Thejirst  dhrision  extends  along  the  north  sea,  and  includes  Ostend.  This  dis- 
trict consists  of  the  strongest  and  heaviest  soil  which  Flanders  possesses,  and  a  similarity 
of  quality  prevails  generally  throughout,  with  some  occasional  exceptions.  It  may  be  re- 
piewnted  as  a  clay  loam  of  a  greyish  colour,  and  yields  the  various  produce  to  be  expected 
from  a  strong  soil ;  rich  pasture,  wheat,  beans,  barley,  and  rape,  considered  as  pri- 
mary crops ;  and  as  secondary  (or  such  as  are  not  so  generally  cultivated),  oats,  carrots, 
potatoes,  flax,  and  tares.  In  this  division,  however,  though  the  nature  of  the  soil  may  be 
stated  under  the  general  description  of  a  day  loam,  yet  there  are  of  this  three  degrees  of 
quality,  not  to  be  marked  by  regular  limits,  but  to  be  found  throughout  the  whole,  in 
distinct  situations.  It  becomes  the  more  necessary  to  remark  this,  as  the  succession  of 
crops  depends  on  the  quality  of  the  soil ;  and  as  there  are  here  three  difierent  degrees 
of  quality,  so  are  there  three  different  systems  of  rotation. 

439.  Upon  thejirst  quality  tf  soil,  the  succession  is  as  follows :  first  year,  barley ; 
iecond,  b<»ns ;  third,  wheat ;  fourth,  oats;  fifth,  fallow.  For  the  second  quality  of  soil, 
the  succession  is  as  follows .  first  year,  wheat ;  second,  beans  or  tares ;  third,  wheat  or 
oats ;  fourth,  fallow.  For  the  third  quality  of  soil,  the  succession  is  as  follows :  first 
year,  wheat ;  second,  fallow ;  third,  wheat ;  fourth,  fallow.  Besides  these  three  qualities 
of  strong  soil,  another  of  still  superior  fertility  prevails  in  this  district  in  considerable  ex- 
tent, known  by  the  denomination  of  Polders. 

440.  T%e  polders,  or  embanked  lands  of  Flandert,  are  certain  areas  of  land  reclaimed 
fiwn  the  sea  by  embankment,  whose  surface,  once  secured  from  the  influx  of  the  tide, 
becomes  the  most  productive  soil,'  without  requiring  the  assistance  of  any  description  of 
nanure.  They  owe  their  origin  partly  to  the  collection  of  sand  in  the  small  branches  of 
rivers,  gnsdnally  increasing,  so  as  naturally  to  embank  a  portion  of  land,  and  convert  it 
into  an  arable  and  fertile  soil.  Tliey  also  have  proceeded  from  the  contraction  of  the 
river  itself,  which,  by  the  effect  of  the  tides,  is  diminished  in  one  place,  whilst  an  alluvial 
nil  is  formed  in  another  by  its  overflow.  Hence  it  is,  that  within  a  century,  entire 
polders  in  certain  situations  have  been  inundated,  whilst,  in  others,  new  and  fertile  land 
has  appeared,  as  if  from  the  bosom  of  the  water.  These  operations  of  nature  pointed  out 
^lities  many  centuries  back,  which  excited  the  industry  of  the  low  countries,  and  has 
been  rewarded  by  the  acquisition  of  their  richest  soil.     These  newly  formed  lands,  before 
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their  embankment,  are  called  ichorre9.  They  are  flooded  at  every  tide  by  the  water  of 
the  sea,  and  are  augmented  by  mire,  bits  of  wood,  rushes,  sea-weeds,  and  other  marine 
plants  decayed  and  putrid,  also  by  shells  and  fishy  particles  which  the  ebb  always  leaves 
behind  in  considerable  quantity.  This  growing  soil  soon  produces  various  plants  and 
grasses,  and  improves  daily.  When  such  lands  have  acquired  a  crust  or  surface  of  blafdc 
earth,  three  or  four  inches  deep,  they  may  be  embanked  and  fallowed.  Those  are  always 
the  most  productive  which  have  been  deepened  in  their  soil  by  the  augmentations  of  the 
sea ;  and  experience  proves^  tliat  in  the  comers  and  hollows  where,  from  an  obstructing 
boundary,  the  greatest  quantity  of  mire  has  been  deposited,  the  soil  is  doubly  rich  and 
good,  and  cannot  be  impoverished  by  the  crops  of  many  years.  In  some  instances,  the 
embankments  are  made  on  the  part  of  government,  in  others,  by  companies  or  individuals, 
under  a  grant  of  a  specific  tenure,  (generally  twenty-one  years),  rent  free,  or  according 
to  circumstances,  at  some  moderate  annual  payment. 

441.  The  polder  of  Snaerskirke,  near  Ostend,  contains  about  1300  acres.  It  is  of  late 
formation,  and  was  overflowed  by  a  creek  with  its  minor  branches  every  spring  tide.  By 
constructing  two  banks  and  a  flood-gate  at  the  creek  the  sea  is  excluded,  and  the  space 
subdivided  by  roads,  and  laid  out  in  fields  of  thirteen  acres  each,  surrounded  by  ditches. 
The  bank  is  fifteen  feet  in  height,  thirty  feet  in  the  base,  and  ten  feet  across  the  top :  the 
land  which  has  been  reclaimed  by  it,  was  let  for  a  sheep  pasturage  at  600  francs  (25/.)  per 
annum,  and  was  thrown  up  by  the  farmer  as  untenable.  Upon  being  dried  by  this  sum- 
mary improvement,  the  lots  of  wliich  are  one  hundred,  of  thirteen  acres  each,  and  were 
sold  by  auction  at  an  averaage  of  7000  francs  (291/.  135.  4(/.)  each,  would  now 
bring  nearly  double  that  rate.  Hiey  are  let  to  the  occupying  farmers  at  36  guilders  the 
tnisuret  or  about  2/.  15«.  the  English  acre,  and  are  now  producing  superior  crops  of  rape, 
of  sucrion,  (winter  barley),  and  beans,  which  constitute  the  usual  rotation ;  this,  how- 
ever, is  varied  according  to  circumstances,  as  follows  :  —  1 .  oats,  or  rape ;  2.  winter 
barley,  or  rape ;  3.  winter  barley ;  4.  beans,  pease,  or  tares. 

442.  Other  examjiles  of  recUtimed  lands  are  given.  One  called  the  Great  Moor,  reco- 
vered through  the  spirited  exertions  of  M.  Hyrwein,  contains  2400  acres.  Attempts  had 
been  made  to  recover  it  by  the  Spaniards,  in  1610,  but  without  success.  This  marsh  was 
seven  feet  below  the  level  of  the  surrounding  land ;  therefore,  to  drain  it,  the  following 
operations  became  necessary : 

443.  7b  aurround  the  whole  voHh  a  tofiir  of  eight  feet  in  height,  abtfVe  the  level  of  the  enclosed  ground, 
fonned  by  the  excavation  of  a/oMre,  fifteen  ftet  wide  and  ten  feet  deep,  which  aervcf  to  conduct  the  water 
to  the  navigable  canal.— ro  construct  mUU  to  throw  the  water  over  the  bank  into  theybciee.— 7b  hUened 
ike  interior  by  numerous  drains  from  eight  to  twelve  feet  wide,  with  a  fall  to  the  renKctive  mills,  to  which 
they  conduct  all  the  rain  water,  and  all  the  sokeage  water  which  ooses  through  the  banks. 

444.  The  mills  in  use  for  raising  the  vrater,  are  of  a  simple  but  effectual  construction, 
and  are  driven  by  wind.  The  horizontal  shaft  above  works  an  upright  shaft  at  the  bottom, 
of  which  a  screw  bucket,  twenty-four  feet  in  length,  is  put  in  motion  by  a  bevil  wheel,  at 
such  an  angle  as  to  give  a  perpendicular  height  of  eight  feet  from  the  level  of  the  interior 
drain  to  the  disgorging  of  the  water,  which  is  emptied  with  great  force  into  the  exterior 
canal.  With  full  wind,  each  mill  can  discharge  150  tonneaux  of  water  every  minute.  The 
height  of  the  building  from  the  foundation  is  about  fif^  feet,  oue  half  of  it  above  the  level 
of  the  bank.  The  whole  is  executed  in  brick-work,  and  the  entire  cost  36,000  francs,  about 
1 500^.  British.  It  is  judiciously  contrived  that  the  drains,  which  conduct  the  water  to  the 
mills,  constitute  the  divisions  and  subdivisions  of  the  land,  forming  it  into  regular  oblong 
fields  of  considerable  extent,  marked  out  by  the  lines  of  orier  which  ornament  their  banks. 
Roads  of  thirty  feet  wide  lead  throu^  the  whole  in  parallel  directions. 

445.  The  soil  of  this  tract,  which  has  been  formed  by  the  alluvial  deposit  of  ages,  is  a  clay 
loam,  strong  and  rich,  but  not  of  the  extraordinary  fertility  of  some  polders,  which  are 
cropped  independent  of  manure  for  many  years,  llie  first  course  of  crops  commencing 
with  rape,  is  obtained  without  manure,  and  the  return  for  six  years  is  abundant ;  the 
second  commences  and  proceeds  as  follows ; 

lit  Tear,  fidlov,  with  mmavm  fhan  flDnii>jttd.  °   Alh  Year,  clover. 

Vd  DitMH  ncrloa  (vlatcr  barley)  6ih  XMitaiy  beam  and  paaM  mind. 

3d  Ditto,  bcaaa.  fth  DUto, 

4aiDltt9,    ' 


446.  The  second  division  adjoins  Picardy,  but  does  not  extend  to  the  sea.  The  aoO 
may  be  described  as  a  good  loam  of  a  yellowish  colour,  mixed  with  some  sand ;  but  is 
not  in  its  nature  as  strong  as  that  in  the  former  division.  Its  chief  produce  is  wheats 
barley,  oats,  hops,  tobacco,  meadow,  rape-seed  and  fiax,  as  primary  crops;  and  as  se- 
condary, buck-wheat,  beans,  turnips,  potatoes,  carrots,  clover.  This  division,  unlike  ^ 
farmer  in  this  respect,  is  richly  wooded. 

447.  The  general  course  of  crojis  in  this  division  is  asfiliows  : 


1.  Whaatupon  nummdfUlow.  7.  _ 

9.  Clover,  top  dNMcd  with  aihak  Or  In  Hen  of  the  Urt  thnt  cNpe,  tbni : 

3.  f>4t»,      1^-^-*.,  «,ithM.i  .......M  *•  F»Uow  manured. 

4.  Turoiii.,) •*«*«  y*^'  without  nianui*.  ^   p^^ 

A.  Phu,  hiipily  manuicd  with  uriiw  and  rai^c  cake.  7.  U'lwat. 

C.  WhaaL  i    ~ 
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*.  WbHC  li.  WbMt. 

10.  OMl  15.  Hops,  vlth  ■bfuidantTnanim. 

11.  ToiBlpBi  <-- ^       ■  Thlt  iMt  cBov  icnudiu  MWaUy  ftvt  yean,  and  the  graiiiid 
It.  Rje.  is  afterwudc  nt  for  anj  Kind  or  produoa 

13.  To>aeco>  thfeeHmat  phwi^Md,  md  tUbig  mimwd. 

448«  In  another  part  qfthif  dimion,  where  hops  are  not  grown,  the  following  rotation 
isobsenred : 


L  Pwtoa,  with  maanre.  9.  Wheat. 

a.  BMm,  wlih namnc  11.  Turnlpa,  J  ««>•?•"• 

4.  Rja.  19.  Fallow,  withoot  mmaxf. 

5.  Wbea^  with  manvra.  13.  Rjia. 

6.  Ckivar,  to^-4nmid  vlth  aiho.  14.  Tobacco,  richiy  mamirad. 

7.  Tanin,  with  mannra.  16.  Whoai. 

8.  Flax*  niilhl?  maound  with  urine  and  rape  cake. 

449.  In  addition  to  thote  crops  in  some  part  of  the  district,  particularly  in  the  line  be- 
tween  Woomen  and  Ypres,  magnificent  crops  of  rape  are  cultivated,  and  are  relied  on 
as  a  sux«  and  profitable  return.  Flax  is  also  a  crop  upon  which  their  best  industry  is 
bestowed,  and  their  careful  preparation  of  the  soil  is  scarcely  to  be  surpassed  by  that  of 
the  neatest  garden. 

450.  In  the  fourth  division  the  soil  is  a  good  sandy  loam,  of  a  light  color,  and  is  in  a  - 
superior  state  of  cultivation ;  it  yields  a  similar  produce  to  the  foregoing  division,  with 
the  same  quality  of  hay ;  but  plantations  are  here  more  numerous.      Hie  succession  is 
isfidlows: 


1.  Whaa^  wtth  dm^  10.  Clover,  with  a>he«,  Med  nmetimci  saved, 

t.  Cla««r,  with  ashes,  scad  ■ameUnMS  saved.  1 1.  Oats,  without  manure. 


S.  Flas.  with  nrfne  and  ram  cake.  IS.  Flsz,  with  urine  and  rape  cake. 

4.  WhsMt,  with  comixKit  oTshort  &uog  and  various  swe«pfai(^  13.  Wheat,  with  dung. 

^  Folatoc^  with  Cum-jaid  dnim  or  night  solL  CBeans,  with  doni;. 

C  My,  wtifa  Bfinei.  14.<  Beet  root,  with  rape  cake,  or 

7.  Rape  seed,  with  rape  cake  and  iirtea.  (Tobacco,  with  rape  cake  in  great  ffoanOtSita. 

i.  Pentaa^  with  dang.  _  Tumipa  ore  also  grown,  but  are  taken  as  a  second  crop  after 


9.  Wheal,  wlih  maoBre  af  divcn  kinds.  ~:  '  rape,  flax,  wheat,  or  rye. 

451 .  Pasting  over  the  other  ditnsions  to  the  eighth  and  ninth,  we  find  the  reporter  describes 
than  as  of  considerable  extent,  and  in  the  poverty  of  their  soil  and  abundance  of  their  pro- 
duce, bearing  ample  testimony  u>  the  skill  and  persevenu^ce  of  the  Flemish  farmers.  The 
soil  consists  of  a  poor  light  sand,  in  the  fifteenth  century  exhibiting  barren  gravel  and 
heaths.  The  chief  produce  here  is,  rye,  flax,  potatoes,  oats,  buck-wheat,  rape-seed,  and 
wheat  in  a  few  favorable  spoto ;  clover,  carrots,  and  turnips  generally. 

45S.  On  the  western  side  of  these  districtSf  and  where  the  soil  is  capable  of  yielding 
wheat,  there  are  two  modes  of  rotation :  one  comprising  a  nine  years'  course,  in  which 
wheat  is  but  once  introduced ;  and  the  other  a  ten  years'  course,  in  which  they  contrive 
to  produce  that  crop  a  second  time ;  but  in  neither  instance  vrithout  manure,  which,  in- 
deed, is  nerer  omitted  in  these  divisions,  except  for  buck-wheat,  and  occasionally  for 
rye.     The  first  course  alluded  to  above,  is  as  follows : 

lATav,  yaMMaareerroCt,  with  fiiar  ploBfdilBgs,  and  twdva     6th  Year,  oate  tvUk  dmter,  with  two  ploiudifnaL  and  tan  tans 

t«aoffiin».ya»ddaag,  per  Kanbhacre.  and  a  half  of  fkrni-jafd  dnng,  per  finglian  i 

MTear,  JUu,   wtth  two  rtoartliMS,  and  109  WImAiaster     OlhYear,  dewr.  iop.dnMcd,  wiSi  105  \IV%idM 


ds  of  ashes.  aadSjhsMBibeads,  beer  nassaic,  of  of  peat  er  batch  ashes,  per  English  acre. 

»,p«rfii^(»ahacra.  7th  Year,  rye,  with  one  plomddng,  and  M  h«^|riifads,  bear 

),  of  night  soil  and  anna. 


3a  Year,  iMaa^   wUh  two  pioogblnB.  and  ten  leos  and  a  measare,  or  night  soil  and  anna. 

haff  ef  fcnn-yard  danib  P"  Eofmah  acre.  8th  Year,  aattt  with  two  plooShijigB,  and  bt  hopiMads,  beer 

4ft  Tear,  rar  mmd  tmrmifu,  wlm  two  ploaghiniB,  and  ten  tana  measare,  of  night  aott  and  mine. 

and  attrifof  taaa-jBid  dinfr  per  J&^iih  acre.  SfliYaar,  bmek  wriumt,  with  fanr  plonghingi,  and  without  any 


manonw 


453.  Of  the  Flemish  mode  ofcutioating  some  particular  crops,  we  shall  give  a  few  ex- 
amples. TTie  drill  husbandry  has  never  been  generally  introduced  in  the  low  countries. 
It  has  been  tried  in  the  neighbourhood  of  Ostend,  forty  acres  of  beans  against  forty  acres 
of  drilled  crop,  and  the  rewlt  was  considered  to  be  in  favor  of  the  system.  But  the  row 
culture,  as  distinguished  from  the  raised  drill  manner,  has  been  long  known  in  the  case  of 
tobaoDo,  cabbages,  and  some  other  crops. 

454.  Wheat  is  not  often  diseased  in  Flanders.  Most  fivmers  change  their  seed,  and 
others  in  several  places  steep  it  in  salt  water  or  urine,  and  copperas  or  verdigrise.  The 
proportion  of  verdigrise  is  half  a  pound  to  every  six  bushels  of  seed ;  and  the  time  in 
wUcfa  the  latter  remains  in  the  mixture  is  three  hours,  or  one  hour  if  cows'  urine  be  used, 
because  of  its  ammonia,  which  is  considered  injurious.  The  ripest  and  plumpest  seed  is 
always  preferred  for  seed. 

455.  Rye  is  grown  both  as-  a  bread  corn,  and  for  the  distillery.  In  Flanders  ire- 
qucntly,  and  in  Brabant  very  generally,  the  farmer,  upon  the  scale  of  from  one  hundred 
to  two  hundred  acres  of  light  soil,  is  also  a  distiller,  purely  for  the  improvement  of  the 
land  by  the  manure  of  the  beasts,  which  he  can  feed  upon  the  straw  of  the  rye,  and  the 
gnins  of  the  distillery. 

456.  Buck-wheat  enters  into  the  rotations  on  the  poorest  soils,  and  is  sown  on  lands 
luA  got  ready  in  time  for  other  grain.  The  chief  application  of  buck-wheat  la  to  the 
fieei&ig  of  swine  and  poultry,  for  which  it  is  pre-eminent;  it  is  also  used  in  flour;  as  a 
oonsntuent  in  the  liquid  nourishment  prepared  for  cattle  and  horses ;  and  bears  no  incon- 
adctable  share  in  the  diet  of  the  peasant.  Formed  into  a  cake  without  yeast,  it  is  a  very 
^*luiesoine,  and  not  a  disagreeable  species  of  bread ;  but  it  b  necessary  to  use  it  while 
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Anfa,  M,  if  kept.  It  would  turn  MNir  loaner  than  bittd  nude  of  barleif,  rya,  or  wbMcn 
flour.  It>  bloMom  u  considered  to  affbrd  the  bat  food  for  bCM.  If  cut  grean,  it  jrieldi 
good  for*ge,  ■nd  if  ploughed  in  wiien  in  flows',  it  ii  thought  one  of  the  bcM  tegctabia 
nunum  in  uie.     It  it  >1*o  Mid  to  be  uied  in  diuillatioD  ;  but  thli  it  not  geDenll;  ad- 

■nicted  to  be  the  case. 

457.  Rape,  coitA,  coital,  or  cole  Mad.  (not  the  iraiHca  nopui  of  Linnieua,  but  the 
B.  atmptttra  of  Decandolle,  and  which  be  thinks  a  distinct  spedes,]  is  considered  an 
importaat  article  of  I^leuiish  agriculture.  It  is  lonietinMs  sown  broul-cut,  but  the 
general  and  approred  method  is,  by  transplanting,  which  tbey  allege,  and  apparently 
with  great  justice,  to  hire  many  adTsntagea  :  one  i>,  thsl  Che  seed-bed  occupies  but  a 
■null  spare,  whilst  the  land  which  it  to  carry  the  general  crop  is  bearing  com.  By 
having  (Tie  plants  growing,  tbey  hare  time  to  harvest  thejr  corti,  to  piougli  and  nisnurQ 
the  Btubble  intended  for  tlie  rape,  which  they  put  in  with  the  dibble,  or  the  plough,  fhm 
ibe  latter  end  of  September  to  the  second  week  of  November,  without  apprehending 
any  miscamage. 

'tJ9v  Kubble  It  pjmf  hod  cpver,  nunund,  siui  plni^hcd  si^in.    Thv  plmEs  sic  dibtlL«i  In  the  tesiu  of 
plouahlng,  [each  fum — ^■-—  ^-'--^—-•--  .--*.--. —  *  .  —  j .  -..-_.  ,_j^  r^_t_.  ^.> —  . 


iliiiE  upUD  llw  Kcond  piaughing,  in  msn^ciiH  ther  Ity  the  pluli  at  the  hc^ct 
MsnM  KTv  >□>  luRDD,  and  •■  the  plouth  Rm  fiirwsnl,  the  »du  arc  covered,  and  ■  wmsa  UOtHn 
to  eel  then  a  IKUe  up.  and  ts  gite  than  a  flnoDeaa  In  the  (rsuDd  where  neceaHuy.  louudiBleljr  aftat 
Iheftnit,  and  Sfiin  In  the  iDoiith  If  A|irU,  thelDterrtlt  sreweededsnd  hsod-hoed,  and  the  enth  drawn 
up  to  the  ptutB,  which  Is  the  bit  opeialigB  fill  the  hsivest.  It  li  puUeil  tathet  atnn,  but  iljim  la  tb« 
<&cki  It  i  threshed  wtthautsnrsattlciiUrmsnagenientj  but  the  appneatl«  iJ  the  hsulm,  or  ntaw. 
Is  a  laattei  of  new  and  DToflUUa  discoverj :  It  li  Uimed  lor  aihe^  Ba  msnure,  which  are  Raind  to  be  ao 
bl^lT  vahisUe  bergnTall  DthnanMi  wMdi  have  bnn  niad,  that  th*f  bear  s  price  SI  thm  In  HOC  abm 
tte  other  kliidi,  aDd  II  Is  ccauldenid,  that  npna  clover,  a  dmaingof  aobthlrd  leu  of  thoeltssaplT 

459.  "Hie  t*d  it  nMfor  crvding ;  or,  as  is  fiequently  the  case,  crushed  by  tbe  brmer 
falmsetf ;  an  oil  mill  being  a  vary  common  appendage  to  a  brmery. 

460.  7^  otfaUe  or  ]i(fv>y  (Pa/nuer  tomiuVmim),  is  cultivated  in  some  parts,  aad 
jidili  a  very  fine  oil ;  in  many  instoacet,  of  so  good  a  quality,  at  to  bo  used  for  salad 
«dl.  The  seed  requires  a  rich,  and  well  manured  soil.  Hie  crop  is  generally  taken 
after  n^,  for  which  the  ground  has  been  plentifully  manured ;  and  for  the  oileuea  It 
receives  a  diwaing  not  leas  abundant.  The  seed  is  sown  at  the  rate  of  one  gallon  to  the 
English  acre,  and  is  lightly  covered  by  shovelling  the  fuirowt.  The  average  produce 
is  about  thirty  Winchester  bushels  to  (he  English  acre.  Tbe  seed  is  not  to  productive  aa 
rape,  in  point  of  quantity,  hut  exceeds  it  in  price,  both  as  giaiu  and  aa  oil,  b]b  at  leaat 
ooe-vith.  Tbe  measure  of  oil  produced  trom  rape,  is  at  one  to  four  of  the  seed  ;  that 
produced  &om  the  teed  of  the  oilettet,  is  as  one  to  five. 

pulveriaatlDnDr  (hpH^LbT  /tequenUy  bsrrowliig,  and  [if  the  wrathd- and  itate 


Icn  11  txutt  tD  fAU  from  the  '^'p*"*— , 


thtariMdn^aTen. 

4ea.  Tht  Ttd  clover  it  an  important  and  (Vequenl  article  m  tbe 
Flemish  rotations.  The  qusnti^  of  seed  sown  doea  imt  exceed  ni 
poundi  one  quarter  to  At  English  acre.  The  soil  is  ploughed  deep 
and  wc\i  prepared,  and  tbe  crop  kept  very  clear  of  weeds.  Tbeir 
great  attention  to  prevent  weedi,  is  marked  by  the  perseTeraRca  prac- 
tised to  get  rid  of  one,  which  occasionally  irfusts  the  clover  crop, 
and  is  indeed  moat  difficult  to  be  eitenninatod.  llie  ondaruAe  or 
broom  rape  (OpoioncAeoinjbr)  [^.62.)  is  a  parasitical  plantjattaching 
ilaeif  to  the  pea  tribe,  which,  in  land  where  clover  has  been  too  tn- 
gently  town,  ttationi  iiselfat  its  root,  and  if  suSeied  to  arrive  at  ill 
wonted  vigor,  irill  spread  and  deatroy  an  entire  crop.  The  fanner 
considers  tbe  mitchief  half  done,  if  this  dangerous  plant  be  permitted 
to  appear  above  tbe  surface ;  and  he  Uket  tbe  precaution  to  inspect 
tut  dover  in  the  eariy  spring.  The  moment  tbe  onbancie  ettabiithea 
itself  at  the  mot,  the  stem  and  leaf  of  the  clover,  deprived  of  theii- 
drcnlating  jujeet,  fhden  to  a  sickly  hue,  which  tbe  farmer  recogniaet, 
and,  with  true  Flemish  industry,  roots  up,  and  dettroyt  the  latent 
enemy.  If  this  he  done  in  time,  and  vritb  great  caic,  the  crop  is  laved  ; 
if  not,  the  inftcted  toil  refmei  to  yield  clorcr  again  Ibr  many  years. 
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464.  The  turnip  is  not  generally  cultivated  as  a  main  crop,  but  generally  after  rye, 
or  npe,  or  some  crop  early  removed.  Tlie  turnip  is  sown  broadpcast,  thinned^  and 
boed  with  great  care;  but  it  affords  a  very  scanty  crop  of  green  food,  generally  eat  off" 
with  sheep  in  September  or  later.  The  Swedish  turnip  is  unknown,  and  indeed  the 
tnniip  husbandry, 4U  practised  in  Britain,  cannot  be  considered  as  known  in  Flanders. 

465.  Tkepotatoe  was  introduced  early  in  tfafe  seventeenth  century,  but  attracted  little 
notice  till  the  beginning  of  the  eighteenth.  It  is  cultivated  with  great  care.  The  ground 
if  trenched  to  the  depth  of  nearly  two  feet ;  and  small  square  boles  having  been  formed 
at  about  eighteen  inches  from  each  other,  the  set  is  deposited  therein,  the  hole  nearly 
filled  with  dung,  and  the  earth  thrown  back  over  all.  As  the  stalks  rise  they  are  earthed 
up  tmm  thfe  intervals,  and  manured  with  liquid  numure;  and  as  they  continue  to  rise, 
they  receive  a  second  earthing  round  each  distinct  plant,  which,  vrith  a  suitable  weeding, 
terminates  the  labor.  Notwithstanding  the  distance  between  the  plants,  the  whole  surfiue 
h  closely  covered  by  the  luxuriance  of  the  stems,  and  the  return  is  abundant.  If  the 
seed  be  large,  it  is  cut ;  if  small,  it  is  planted  whole :  in  some  parts  of  the  Bayes  do 
Waes  they  drop  the  potatoe  sets  in  the  furrow  as  the  plough  works,  and  cross-hoe  them 
SI  they  rise ;  but  the  method  first  mentioned  is  the  most  usual,  and  the  produce  in  many  ■ 
cates  amounts  to  ten  tons  and  one-sixth,  by  the  EngUsh  acre. 

466.  Pnuaioes  are  the  chief  food  of  the  lower  ckuies.  They  are  prized  in  FUmders,  as . 
being  both  wholesome  and  eoonomiou,  and  are  considered  there  so  essential  to  the  sub- 
fluence  of  a  dense  population,  that  at  one  time  it  was  in  serious  contemplation  to  erect 
a  statue,  or  some  other  monument  of  the  country's  gratitude,  to  the  person  who  first 
introduced  amongst  them  so  valuable  a  production.  They  are  also  very  much  used  in  ■ 
feeding  cattle  and  swine ;  but  for  this  purpose,  a  particular  sort,  much  resembling  our 
ox-noUe,  or  cattle -potatoe,  is  made  use  of,  and  the  produce  is  in  Flanders,  as  witib  us, 
oooadenbly  greater  than  that  of  the  other  kinds  intended  for  the  table. 

467.  The  carrot  is  a  much  valued  crop  in  sandy  loam.  The  culture  is  as  follows ; 
after  harvest  they  give  the  land  a  moderate  ploughing,  which  buries  the  stubble,  and 
clesring  up  the  fiiirrows  to  drain  off  the  waters,  they  let  the  fidd  lie  so  for  tiie  winter  ; 
csriyin  ^ring  they  give  it  a  second  pi  outing  very  deep,  (fW>m  eleven  to  twehv 
incbn,)  and  shortly  after  they  harrow  the  sur£ue  well,  and  spread  on  it  ninety-six  carta 
of  manure  to  the  bonnier,  about  twenty-one  tons  to  the  English  acre.  This  manure  is 
in  general  half  fiom  the  dunghill,  and  half  of  what  is  termed  merde^  or  a  collection  from 
the  privies,  which  being  ploughed  in,  and  the  surfece  made  smooth,  they  sow  the  seed 
in  tfie  month  of  April,  broad-cast,  and  cover  it  with  a  harrow.  The  quantity  sown  is 
wtimated  at  eleven  pounds  to  the  bonnier,  or  about  three  pounds  to  the  EngUsh  acre. 
The  average  produce,  about  one  hundred  and  sixty  bushels  to  the  English  acre 

46BL  Ttf  carrot,  at  nrntriime/ood  bcOk/or  cattle  and  kor$et,  U  a  crop  extremely  Taluable.  In  Flanders 
it  ti  senerally  aobatifeiited  in  tbe  room  of  bay,  and  a  moderate  quantity  of  oata  is  also  given.  To  each 
bone,  In  tventy-ftmr  houn,  a  measure  is  alfotted,  which  weighs  about  twenty-five  pounds.  This  appears 
a  grest  quantity,  but  it  makes  hay-feeding  altogether  unnecessary.  To  each  of  the  milch  cows,  a  sin^Iar 
nesmre  is  given,  including  the  tc^,  and  this  is  relied  on  for  good  butter,  both  as  to  quantity  and 
qoaBty. 

469.  7%e  white  beet  or  mantgoldrwwncel  is  not  in  use  in  Flanders  as  food  for  cattle,  but 
was  orice  cultivated  very  extensively  for  the  production  of  sugar.  At  the  time  the 
French  government  encouraged  the  manufacture  of  sugar  from  this  root,  experiments 
were  made  on  a  considerable  scale,  and  with  great  success,  in  the  town  of  Bruges.  The 
Bachinery  was  unexpensive,  and  the  remaining  cost  was  merely  that  of  the  manual 
labor,  and  a  moderate  consumption  of  fuel.  The  material 'itself  came  at  a  very  low 
tate,  about  ten  shillings  British  by  the  ton ;  and  to  this  circumstance  may  be  chiefly 
sttribnted  the  cessation  of  the  manufacture.  Instead  of  encouraging  the  cultivator,  the 
goromment  leaned  altogether  to  the  manufacturer,  and  made  it  imperative  on  every 
&nner  to  give  up  a  certain  proportion  of  his  land  to  this  root,  without  securing  to  him 
a  ftir  remuneration.  Hie  consequence  was,  that  the  manufacturers,  .thus  supported, 
sad  taking  advantage  of  the  constrained  supply,  have  in  many  instances  been  known  lo 
Rfnse  payment  even  of  the  carriage  of  a  parcel,  in  other  respects  sent  in  gratuitously ; 
snd  a  consequence  still  more  natural  was,  that  the  farmers,  wherever  they  had  the  op- 
portunity of  riiaking  off  so  profitless  a  crop,  converted  the  space  it  occupied  to  better 
purposes. 

<7Q.  7b  the  mamtftctturer  (tfheet  tool  $ugar  the  profit  was  ample :  an  equal  quantity  of  sugar  with  that 
« the  Weat  Indies,  which  at  that  time  wcaA  for  fire  shillings  a  pound,  could  be  produced  on  the  spot  from 
"Mngold  wftisd,  atkss  than  one  shilling  by  the  pouod :  and  to  such  perfection  had  the  sugar  thus  made 
ttiiffd,  that  tbe  prefect,  mayor,  and  some  of  the  chief  persons  of  Bruges,  who  were  invited  by  a  manu- 
acsurer  to  wttnesi  tbe  reson  of  his  experiments,  aUowed  the  necimens  which  he  produced  to  exceed 
thoieertheforelgnsugar. 

471.^  The  pneeu  qf  mamtfaeimrkig  beet  root  eugar^  as  then  in  use.  was  simple :  a  cylindrical  grater  of 
■ae^inn  was  made  to  work  in  a  trouf^,  prepued  at  one  side  in  the  hopper  form,  to  receive  the  clean- 
vwMdnoli  of  the  beet,  which,  by  the  rotaUon  of  this  rough  cylinder,  was  reduced  to  a  pulp.  This  pulp, 
vta  placed  in  ba^  of  unen  or  halr<iCloth,attd  submitted  to  a  pressure  rasembUng  that  of  a  cider-presi, 
S'Wded  Its  Itqoar  in  coosldenible  quantity :  which,  bdng  boiled  and  subdected  to  a  proportion  of  lime,  tbe 
^RhBiBeaMcr  was  precipitated}  the  liquor  bebigthen  got  rid  of,  and  a  sdotion  of  sulphuric  add 
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bdogaddsd,  and  bolted  aflain*  the  lime  watdttengBged;  the  necharine  matter  being  then  fteed  fton  the 
liquor,  granulated,  and  was  ready  for  the  refiner.  The  pulp  has  been  fimnd  to  yiMd,  upon  diitiEation, 
a  wholesome  spirit,  very  infierior,  but  not  rery  unlike  to  genera.  It  has  been  prored  cxceBent  as  a 
manure,  but  not  TaluaUe  as  fbod  ftur  cattle,  beyond  the  first  or  second  day  from  the  press.  The  foregoing 
process  required  but  a  fortnight  to  complete  it. 

47S.  Flax  is  cultivated  with  the  utmott  care.  The  field  intended  for  this  cropi  after 
two  or  three  ploughings  and  hanrowings,  is  again  ploughed,  commencing  in  the  centre, 
and  ploughed  round  and  round  to  the  circumference,  so  as  to  leave  it  without  any 
furrow.  The  heavy  roller  is  drawn-  across  the  ploughing  by  three  horses ;  the  liquid 
manure  is  then  spread  equally  over  the  entire  surface,  and  when  well  harrowed  in  by 
eight  or  nine  strokes  of  the  harrow,  the  seed  is  sown,  wliich  is  also  harrowed  in  by 
a  light  harrow,  with  wooden  pins  of  less  than  three  inches ;  and  the  surface,  to  conclude 
the  operation,  is  again  carefully  rolled.  Nothing  can  exceed  the  smoothness  and  culti- 
vated appearance  of  fields  thus  accurately  prepared. 

473.  The  mcavure  ttauvenaUy  used  for  thejlax  croj*,  demands  particular  notice :  it  is 
termed  h'quid  manure,  and  consists  of  the  urine  of  cattle,  in  which  rape^cake  has  been 
dissolved,  and  in  which  the  vidanges  conveyed  from  the  privies  of  the  adjcnning  towns 
and  villages,  have  also  been  blended.  This  manure  is  gradually  collected  in  subter- 
raneous vaiUts  of  brick-work,  at  the  verge  of  the  farm  next  to  the  main  road.  Tliose 
receptacles  are  generally  forty  feet  long,  by  fourteen  wide,  and  seven  or  eight  feet  deep, 
and  in  some  cases  are  contrived  with  the  crown  of  the  arch  so  much  below  the  surfiice  of 
the  ground,  as  to  admit  the  plough  to  work  over  it.  An  aperture  is  left  in  the  side, 
throu^  which  the  manure  is  received  from  the  cart  by  means  of  a  slioot  or  trough,  and 
at  one  end  an  opening  is  left  to  bring  it  up  again,  by  means  of  a  temporary  pump,  which 
delivers  it  either  into  carts  or  tonneaus. 

474.  The  liguid  is  carried  to  the  field  in  sheets  or  barrels,  according  to  the  distance. 
Where  the  cart  plies,  the  manure  is  carried  in  a  great  sheet  called  a  txnfe,  closed  at  the 
comers  by  running  strings,  and  secured  to  the  four  uprights  of  the  carts :  two  men, 
standing  one  on  each  side  of  the  cart,  scatter  it  with  hollow  shovels  upon  the  rolled 
ground ;  or  where  the  tonneaus  are  made  use  of,  each  is  carried  by  two  men  with  poles, 
and  set  down  at  equal  intervals  across  the  field  in  the  line  of  the  rolling.  There  are  two 
sets  of  vessels,  which  enable  the  men,  who  deposit  the  loaded  ones,  to  bring  back  the 
others  empty.  One  man  to  each  vessel,  with  a  scoop,  or  rather  a  kind  of  bowl  vrith  a 
long  handle,  spreads  the  manure,  so  as  to  cover  a  certain  space ;  and  thus,  by  preserving 
the  intervals  correcdy,  th^  can  precisely  gauge  the  quantity  for  a  given  extent  of  surface. 
For  the  flax  crop  they  are  proftise ;  and  of  this  liquid  mixture,  in  this  part  of  the  coun- 
try, they  usually  allow  at  the  rate  of  S480  gallons,  beer  measure,  to  the  English 
acre. 

475.  Sfurry  {Sf^gyila  aroviMz)  (J^. 63.)  is  cultivated         (^^^sJ^A^   ^^ 
on  the  poorest  soUs.     It  is  so  quick  of  growth  and  short  of 
duration,  that  it  is  often  made  to  take  an  intermediate 
place  between  the  harvest  and  the  spring  sowing,  without 
any  strict  adherence  to  the  regularity  of  succession.     It 
is  sown  sometimes  in  the  spring,  but  in  general  in  the  au- 
tumn, immediately  after  harvesting  the  com  crops.     One 
light  ploughing  is  sufficient;  and  as  the  grain  is  very 
small,  it  is  but  very  lightly  covered.     About  twenty-four 
pounds  of  seed  to  the  acre  is  the  usual  quantity.    Its  growth 
is  so  rapid  that  in  five  or  six  weeks  it  acquires  its  full 
hdght,  which  seldom  exceeds  twelve  or  fourteen  indies. 
The  crop  isof  course  alight  one,  but  is  considered  of  great  SEUKSHSHVI^^-  fSSk 
value,  both  as  supplying  a  certain  quantum  of  provender    ^Jfe>*^^|J  •  ^1^ 
at  very  little  cost,  and  as  being  the  best  food  for  milch  cows,  to  improve  the  quality 
of  the  butter.      It  lasts  till  the  frost  sets  in,  and  is  usually  fed  off  by  milch  cows  tetheied 
on  it,  but  is  sometimes  cut  and  carried  to  the  stalls. 

476.  Where  spurry  is  sown  in  ipring  the  crop  is  occasionally  made  into  hay ;  but  from 
the  vratery  nature  of  the  plant,  it  shrinks  very  much  in  bulk,  and  upon  the  whole,  iamudi 
more  advantageously  consumed  in  the  other  manner.  It  is  indigenous  in  Flandera ;  and, 
except  when  cultivated,  is  looked  on  as  a  weed,  as  in  this  country. 

477.  The  hop  is  cultivated  on  good  soils,  and  generally  after  wheat.  The  land  being 
four  times  ploughed,  the  plants  are  put  in  in  the  month  of  May,  in  rows  with  intervals 
of  six  feet,  and  at  six  feet  distance  in  the  row.  In  the  month  of  OcVohet  they  raise  the 
earth  round  each  plant,  in  little  mounds  about  two  feet  and  a  half  high,  for  the  purpose 
of  encouraging  a  number  of  shoots,  and  of  preserving  them  from  the  frost.  "When  all 
harsh  weather  has  disappeared,  about  the  beginning  of  April  in  the  second  year,  they 
level  those  little  heaps,  and  take  away  all  superfiuous  shoou  at  the  root,  leaving  but 
four  or  five  of  the  strongest  They  then  spread  over  the  entire  surlkce,  at  the  rale  of 
twelve  carts  of  1500lbs.  each,  by  the  English  acre,  of  dung,  either  of  covrs,  or  of  cows 
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mod  twine  mixed ;  but  ihey  avM  the  beat  and  fermentation  of  horse-dung.  This  dress- 
ing is  given  when  the  shoots  begin  to  appear ;  at  which  time  also,  they  fix  in  the  earth 
dose  to  each  hiU,  a  pole  of  dry  wood,  about  eighteen  feet  in  length,  for  the  vines  to 
ding  by.  In  the  month  of  July,  they  give  the  surface  another  dressing  with  unne,  at 
the  rate  of  1000  gallons  the  Bngh'sh  acre.  In  the  month  of  August,  the  crop  has 
nearly  arrived  at  its  full  growth,  and  florishes  in  all  its  beauty. 

478L  ne  crop  if  rtadif  to  gather  in  the  month  <^  September ^  w^en'  they  cut  the  runners  at  about  three 
leet  ftoni  the  grauod,  imd  mi  November  they  cut  them  to  the  earth ;  they  then  heap  up  the  toil  about 
each  plaat  as  before,  to  the  height  of  two  feet  and  a  half,  and  follow  precisely  the  same  course  as  above- 
tMDtiaoed,  each  year,  during  nVe,  which  is  the  usual  time  they  suflbr  the  plantation  to  continue,  and  at 
the  expintioQ  of  which  the  land  is  in  the  highest  condition,  and  suited  to  the  reception  of  any  other 


479-  Madder  is  sometimes  cultivated,  but  only  on  land  of  the  best  qiuUity,  and  with 
plenty  of  manure.  At  the  end  of  April  or  May,*  according  as  the  young  plants  are 
large  enough  to  be  transplanted,  the  land  must  be  ploughed  in  beds  of  two  feet  and  two  feet 
and  ahalf  wide;  the  beds  are  then  to  be  harrowed  and  raked,  and  the  young  suckers  of  the 
tools  or  plants  are  to  be  put  down  in  rows,  at  intervals  of  a  foot  or  a  foot  and  a  half;  and 
at  six  or  eight  inches  distance  in  the  row. 


48QL  Darmy  the  entire  emnmer  the  land  should  be  flreouently  stirred,  and  kept  free  from  weeds.  In  the 
month  of  Norember,  when  the  leaves  are  Auled,  the  {Hants  are  covered  with  two  inches  of  earth  by  a 
piottgis,  having  the  point  of  the  coulter  a  Httle  raised  or  rounded,  so  as  not  to  injure  the  young^lants. 

48L  Jk  IheJijOoumtg  tprhig.  when  the  young  shooits  are  four  or  five  inches  long,  they  are  gathered  or 
ton  o^  and  planted  In  new  beds,  in  the  same  manner  as  has  been  pointed  out  above ;  and  then  in  the 
month  of  September  car  October,  after  the  faded  leaves  have  been  removed,  the  old  roots  are  taken  up. 

4BS.  T%e  madder  Aug  taken  up  should  be  deposited  under  cover,  to  protect  it  from  the  rabi ;  and  after 
tn  or  twdve  days,  placed  in  an  oven  moderately  heated.  When  dried  sufficiently,  it  is  gently  beaten 
with  a  flail*  to  get  rid  of  any  clay  that  may  adhere  to  the  plants ;  and  by  means  of  a  small  windmill,  is 
ground  and  dfled,  to  separate  it  from  any  remaining  earth  or  dirt.  It  is  then  replaced  in  the  oven  for  a 
short  time,  and  when  taken  out  is  spi^»d  u^n  a  hair.cloth  to  cool ;  after  which  it  is  ground  and 
deaned  once  more.  It  is  then  carried  to  a  bruising-mill,  and  reduced  to  a  fine  powder,  and  Is  packed  in 
casks  or  bairels  for  market. 

483.  TA«  cultttre  of  woadf  though  not  general,  has  been  practised  in  Flanders.  If 
Wis  an  object  with  the  French  government  to  spread  the  cultivation  of  it,  and  a  con- 
siderable quantity  of  seed  was  sent  gratis  into  the  country  for  that  purpose. 

484.  Wood  thriuei  xmly  on  gravelfy  and  sandy  soUt,  which  must  be  well  pulverised, 
mmiuned,  and  formed  into  beds,  as  in  the  case  of  madder  culture.  It  is  sown  in  March 
or  April  in  rows,  or  broad-cast  and  harrowed  or  covered  with  a  rake.  All  weeds  are 
deared  away,  and  the  plants  thinned,  if  a  careful  culture  is  followed.  The  leaves  are  the 
part  of  the  plant  wfaidi  is  used  by  the  indigo  manufacturer.  They  should  be  gathered 
singly  like  Hiose  of  spinadi,  as  soon  as  they  begin  to  shew  signs  of  maturity,  and  the 
mature  leaves  taken  off  from  time  to  time  as  they  grow.  This  operation  goes  on  from 
June  to  September  in  the  first  year,  and  from  June  to  August  in  the  second ;  when  the 
plant  being  a  biennial,  shoots  into  flower  stems,  llie  leaves  are  fermented,  and  the  dye 
precipitated  from  the  liquor  and  dried,  &c.  in  a  manner  analogous  to  what  is  prac* 
tised  in  India  with  indigo ;  but  with  great  improvements  made  at  the  instigation  of  the 
F^rench  government,  which,  in  1810,  called  forth  the  process  described  in  a  French 
werit,  ami  translated  in  the  appen<fix  to  Radcliff*s  report.  At  present  it  is  to  be  con- 
sidered more  as  matter  of  curious  historical  information,  or  of  local  adoption  than  of 
general  utility ;  because  no  mode  of  cultivating  or  preparing  woad  could  bring  it  into 
competitioa,  either  in  the  European  or  American  market,  with  indigo^ 

485.  With  ctMnary  vegetables  the  Flemish  markets  are  abundantly  supplied.  Most  of 
these  m  grown  by  the  small  farmers,  and  are  of  excellent  quality.  To  every  cottage 
in  Flanders  a  ganien  of  some  description  is  attached ;  and  according  to  the  means,  the 
leisure,  and  the  skill  of  the  possessor,  is  rendered  more  or  less  productive.  The  general 
principles  of  management  with  all  are,  frequent  digging,  careful  weeding,  ample  ma- 
noring,  and  immediate  succession.  The  Rotation  depends  on  circumstances.  The 
chief  vegetables  in  common  use  are,  parsnip,  carrot,  turnip,  scorzonera,  savoy,  jettechou 
cifabage  (Brussels  sprouts),  onions,  leeks,  pease,  beans,  and  all  kinds  of  salading,  with 
saother  vegetable  called  Jhte  haricot^  a  large  species  of  French  bean,  which  has  a  pbce 
in  Ifae  field  or  garden  of  almost  every  iarmer,  and  bemg  sliced  down,  pod  and  seed,  is 
made  a  chief  ingredient  in  all  iarm-house  cookery. 

486.  The  treatment  of  asparagus  here,  and  generally  in  Flanders,  differs  considerably 
ftom  oar  method :  in  forming  tfieir  beds,  they  are  not  by  any  means  particular  as  to 
nry  deep  trenching,  or  aproftision  of  manure ;  nor,  as  they  grow  up,  do  they  cover  the 
bew  with  litter  for  the  winter,  nor  fork  and  dress  them  in  the  spring  :  in  the  funt>w8 
they  form  a  rich  and  mellow  compost  of  earth  and  dung,  with  which,  before  winter 
sets  in,  they  dreas  up  the  beds  ta  the  height  of  neariy  eighteen  inches  from  the  level  of 
the  ciowos,  'and  vrithout  any  further  operation  (except  supplying  the  furrows  again  for 
the  ensuing  year),  as  soon  as  the  buds  appear,  they  cut  them  nine  inches  under  tlie 
nriaoe,  by  wbieh  meana,  havfaig  but  just  reached  the  light,  the  whole  of  the  stock  is 
bhncfaed  and  tender. 

G 
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487.  7%e  fieqttent  manurings  given  by  tfie  FTemisii  farmer  astonish  a  sMnger;  the 
difficulty  is  the  sources  whence  it  is  obtained  in  sufficient  quantity,  and  this  can  only  be 
resolved  by  referring  to  the  practice  ofioUingj — to  the  numerous  towns  and  villages;  and 
to  the  care  with  which  every  particle  of  vegetable  or  animal  refuse  is  saved  for  this 
purpose.  Manure  in  Flanders  as  in  China  is  an  article  of  trade.  The  selling  price 
of  each  description  is  easily  ascertained  :  the  towns  let  the  cleaning  of  the  streets  and 
public  retiring  places  at  great  rrats.  Chaptal  says  there  are  in  every  town  sworn  brokers, 
expressly  for  the  purpose  of  valuing  night  soil ;  that  these  brokers  know  the  exact  degree 
of  fermentation  in  tliat  manure  which  suits  every  kind  of  vegetable,  and  at  the  different 
periods  of  their  growth.     {Chimie  appliqnSe  a  VagricuUurey  ^c,  1.  137.) 

488.  Every  ntbstance  that  constUtUes,  or  is  convertMe  to  nUtnure,  h  tought  afier  uith 
avidity,  which  accounts  for  the  extreme  cleanliness  of  the  Flemish  towns  and  pavements, 
hourly  resorted  to,  with  brooms  and  barrows,  as  a  source  of  profit.  Even  the  chips 
which  accumulate  in  the  formation  of  wooden  shoes  worn  by  the  peasantry,  are  made  to 
constitute  a  part  of  the  compost  dung-heap ;  and  trees  are  frequently  cultivated  in  bar- 
ren lands,  merely  to  remain  till  their  deciduous  leaves  shall,  in  course  of  time,  have 
formed  an  artificial  suriace  for  the  purpose  of  cultivation.  The  manures  in  general  use 
are, 

489.  Vke/arm.iford  duitg,  which  is  a  mixture  of  everj  matter  that  the  (krm.yard  produce*,  formed  into 
a  compoat,  which  oonaigta  of  dung  and  litter  fh>m  the  stables,  chaff,  sweepings,  straw,  sludge,  and  rub- 
bish, an  collected  in  a  hollow  part  of  the  yard,  so  prepared  as  to  prevent  the  Juices  fh>m  being  wasted  j 
and  the  value  of  this,  by  the  cart-load  of  IdOOlbs.  of  Gnent,  Is  estimated  at  five  (Vanes. 

400.  Tilt  dung  qfikeept  pigeons,  or  poultry.    By  the  same  cartJoad,  five  francs  and  a  half. 

491.  Su/eqpingi  of  streets  and  roads.    Same  quantity,  three  Arancs. 

492L  Askesqfpeat  and  wood  mixed.    Same  quantity,  eight  Arancs. 

4BS.  Prioy  manure  and  urine.    Same  qiianuty,  seven  Arancs. 

491k  Ume.    Same  quantity,  twenty-four  fimncs. 

466.  Rape  cake.    Per  hundred  cake^  fifteen  francs. 

496.  CrMBfifm,  sea-mud,  and  tike  sediment  of  the  canals,  have  been  all  tried  experimentaUy,  and  with 
fidr  results ;  but  the  two  former  have  been  merely  tried ;  the  latter  is  used  succeasftdly  in  the  vicinity  of 
trugea. 

497.  Bone  mamur  was  altogether  unknown  in  Flanders ;  but,  at  the  fuggcttion  ct  Raddiff,  is  now  under 
coqteriment  in  that  country. 

498.  The  agricuUvral  implements  of  Flanders  are  by  no  means  such  as  the  excellence 
of  the  Flemii^  culture  would  lead  us  to  suspect.  Iliey  are  in  general  of  rude  work- 
manship, but  constructed  vritli  attention  to  strength,  durability,  and  cheapness. 

499.  The  plough  lias  a  rude  appearance,  but  works  easily  and  makes  excellent  work  in 
looae  friable  soil ;  though  it  would  not  make  a  sharp  angled  furrow-slice  in  breaking  up 
pastures.  It  is  never  drawn  by  more  than  two  horses,  and  on  light  sands  often  by  one, 
or  by  a  single  ass. 

BOO.  T%e  binot  or  waloon  plough  used  in  Brabant,  described  by  Sir  John  Sinclair,  Is  a  plouch  with  a 
4oidile  orscufller  share,  two  mouldJ)oards,  but  no  coulter.  It  is  chiefly  used  for  breaking  up  lands.  If 
the  soU  ia  foul,  they  employ  it  two  or  three  times,  for  the  purpose  of  cleaning  it  thoroughly.  Tlie  land 
is  not  turned  over,  as  by  the  plough,  and  the  weeds  buried,  but  the  soil  is  elevated  into  smaD  ridges,  by 
means  of  which  the  couch  and  other  root-weeds  are  not  only  cut,  but  they  are  exposed  to  the  irost  in 
winter,  and  to  the  drought  of  spring,  and  when  the  land  becomes  dry,  which  it  does  quickly  when  thus 
elevated,  these  weeds  are  coUe<ited  by  the  harrow,  by  a  trident  (or  large  pitch-fbrk),  by  a  rake,  or  by  the 
hand.  After  the  Unot,  the  land  is  always  ploughed  for  the  seed  ftirrow.  This  implement  and  Its  ^ppH- 
eation  are  strongly  recommended  to  the  British  fitrmer,  by  Sir  J.  Sinclair,  as  improvements ;  but  as  the 
editor  of  the  Farmer's  Maffudne  observes,  the  implement  is  nothing  more  than  a  double  mould-board 
plough,  and  the  operation  of  ridging  with  it  is  the  justly  explodedpractice  of  "  ribbing."  The  lale 
machinist  Weir  informed  us,  that  he  had  orders  for  several  binots  ftom  Sir  J.  Sl  and  otbers,  and  that  be 
used  exactly  the  same  form,  as  when  a  double  mould-board  plough  was  ordered. 

501.   TAe  mouldebaert  (Jig,  64.},  is  a  curious  and  useful  implement.     It  resembles  a 


large  iqaare  malt  or  dnder  shoveU  strongly  prepared  with  iron  on  the  cnttiog  edge,  aiMl 
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■  ^nni  bj  •  pur  of  hones  with  twingle  tree*.  It  is  used  to  leaaen  inequalEtJes  of 
urfKe,  bjr  remoTing  ■  part  of  the  aoil  from  the  beigbta  to  the  hotlons,  vhich  it  don  in 
u  etxj  (lid  «pedltioua  muiner.  The  person  vho  driTes  with  long  reins,  by  pressing 
nudenldj  ob  the  handle(a)  as  Ibe  horses  go  rorwud,  collects,  tad  tnniports  about  Ave 
bundred  weight  of  earth  to  the  piece  where  it  i«  to  be  deposited ;  which  is  effected  io  the 
BOR  summaiy  maDner  by  his  letting  go  the  bandlp  ;  iliia  causes  the  front,  or  edge  of 
iIk  machine,  (i)  to  dip,  and  celch  againsl  the  grouod,  nhereby  it  is  at  once  inserted  and 
niplied  of  its  toad.  The  eitremity  of  the  handle,  to  which  h  rupp  c)  is  affiled,  by  this 
inTcraon  strikes  agaiusl,  and  rests  upon  the  swinijlc-Cree  bar,  aiiil  In  this  mannur  the 
mouMelNien  is  drawn  along  lowardK  the  accumulsled  eanh, 
when,  h;  taking  up  the  rope,  the  driver  draws  hack  Ihe  handle, 
orilens  bis  load  as  before,  proceeds  lo  the  spot  which  is  to 
nam  it,  and  the  horses  are  nerer  for  a  moment  delayed.  Hie 
■ring  of  time  and  labor,  in  filling  and  emptying,  gives  this 
itilfinnil  a  decided  superiority  orer  the  cart ;  nor  is  Ibe  ground 
3D  mod]  injured  by  this,  as  hj  wbeelL 
aa.  nrBainamll  ic»a€  (jb.  SS.)  It  thE  gcncrillfiping  bulruii 

tailtei^leHi  uida  bairinchn:  Ihe  blade  ii  me  fRt  three  inchei 

iSt  pgist  a  little  raised,  aad  tba  eotlre  edie  berelled  upward!  so 

ttcHirfhceofthe  ground,  and  the  fteqoenl  lue  or  the  iharpenlDB  v 

bmdie  of  Ihe  crook  betoif  of  hod  wnid,  ii  uk<I  u  s  icyllie  boanl. 
9a.  IV(T»«Av>aa(«|iU«CA.aa.),dilhn  little  train  the Bmiihiinp1eiiiFnt,andii)ngcneta]tue|br 
SvOv  tt^mderic.  Is  which  RadcllO'  leemi  to  altieh  immcrlted  Importance,  li 

i£.  fJke  freaaUu  node  coaiitti  of  a  Uade  of  iron  llfteen  bichei  long,  and  a  huu 
iSttfnoftet.    ThelibcnerNiDdlniintbetBRfbnnedtniKh.wlthlililenhaDital 

lUattit  adBvan,  throws  oJT  the  a^  with  a  pcci^iar  ilelght  aiur  turn  of  (he  min, 
fvHloHdgetC taanohtlque  position tn the  trench,  andBgiinil  ""  -— --■■ —  "— 

■arr  of  the  two  strata,  though  the  vpper  «ur^ce  U  at  the  sane  Us 

Wfi  TV  promgeil  kof  bu  a  pnn^  blade  on  roe  ilde,  and  a  co 

IR>^  and  the  other  liv  Kinhw  a  Hirbce  alnadr  Dtean. 

wi  n.^.^.j '  — rt,  (jlr.  87.)  !•  tb"  onW  machloe  of  the  Flenlih  fknner 

-■ ^  of  a  rteid  (conom J,    Thit  ai  ■•  ' ■  — '- 

■K  of  the  Cuncr  and  his  l^mil 

al  ^ng  of  Bkoog  a  perch,  the  centre  part  of 


tuamasi  poi^Liin,  and  hli  fine  and  liarlted  pair  of  well- InlnEd  honn  bring  him  home  ftou  marhct 

SOS-  AgnailliuiU  irjienlunu  of  every  kind  are  performed  with  particular  care  in 
Rmdera.  The  most  remarkable  feature  in  the  operations  of  culture  is  the  frequent 
^oughings  given  on  all  soils ;  in  strong  soils,  for  the  sake  of  pulierisatian  as  well  us 
fleaaUnew ;  in  the  latter,  chiefly  for  the  dcslruclion  of  weeds,  and  blending  the  nianura' 
*|th  the  toil.  But  considering  that  but  one  pair  of  horses  is  in  general  allowed  to  about 
^«nj  teres,  it  is  surprising  how  (with  the  eiecution  of  all  the  other  fanning  work) 
tine  can  be  found  for  the  number  of  ploughinga  which  are  universally  pven.  Very 
^«iOj,  the  niuiiber,  for  the  rarious  crops  respectiTely,  is  as  follows  i 
G  2 
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For  IfkMf.'        TvD     plooRlhlnKi,  with  two  ImttovIiiib.;.    PorOtttMM,   Two  cr  thnt  _._ 

Jlw,             TwoortliiMdhio,           ditto.  lUttcv,    Poar                        dli 

-               Tbne           dittos           ditto.  H'mp,      Ifout                        dUto^                  ditto. 

Pour              dittot           ditto.  TWmte  J'Th'Wtoaflnterap,  ditto»                   ditto. 


CmrmUt        Poor  ditto,  ditto.  '"^^' 1  One  Manoond  crop,  ditto,  Atte. 

Flax,  Two  ditto,  ditto.  'n,,,,,,  f  Thrconafintcnp,  ditto,  ditto* 

■    Bmdtmktott  Poor  ditto,  ditto.  'r-  -i'>\OneMaMoondcrap,  ditto,  ditto. 

Jtofw,  Three  ditto,  ditto.  Amiu,       Two,  ditto,  ditto. 

Ber^,       .Three  ditto.  ditto.  Fattamt,    Four  or  fine  ditto,  ditto. 

509.  Trenching  is  a  feature  almost  peculiar  to  Flemish  farming,  and  that  of  Tuscany. 
This  remarkable  practice  is  confined  to  the  lighter  soils,  and  is  unused  where  the  strong 
clay  prevails.  In  the  districts  in  wliich  it  is  adopted,  the  depth  of  the  operation  varies 
with  that  of  the  soil ;  but  till  tliis  shall  have  arrived  at  neariy  two  feet  of  mellow  surface, 
a  little  is  added  to  it  at  each  trenching,  by  bringing  to  tlie  top  a  certain  proportion 
of  tiie  under  stratum,  which,  being  exposed  to  the  action  of  the  atmosphere,  and 
minutely  mixed  with  a  soil  already  fertilised,  gradually  augments  the  staple  till  the 
aought-for  depth  be  required. 

510.  The  live  stock  of  Flanders,  though  good,  is  not  so  eminently  exemplary  as  their 
tillage  culture.  The  cattle  are  the  short^homed  Dutch  breed ;  the  color  genehilly  black, 
or  black  and  white.  Little  attention  is  given  to  the  improvement  of  the  form  by  selec- 
tion. The  sheep  are  long  wooled,  long  l^ged,  and  afford  a  coarse  fleece,  and  very 
indiff'erent  mutton,  lliey  are  housed  at  night,  and  in  the  day-time  follow  the  shepherd 
and  his  dog  through  pathways  and  along  the  verges  of  the  fields  and  roads,  picking  up 
a  mere  subsistence,  and  never  enjoying  tlie  range  of  a  sweet  and  wholesome  pasture.  In 
winter  they  are  let  out  but  once  a  day,  and  are  fed  on  rye  in  the  sheep  houses,  and  hay, 
&C'  A  cross  with  the  Merino  breed  has  been  tried  ;  but,,  as  might  have  been  predicted 
from  the  incongruous  parentage,  with  no  benefit.  The  swine  are  long  legged,  narrow 
backed,  and  flat  ribbed ;  not  easily  fatted,  but  when  well  fed  and  long  kept,  making 
excellent  pork  and  bacon. 

511.  The  horse  is  the  animal  for  which  Flanders  has  long  been  noted  for  the  excellence 

of  its  working  breed ;  and  that  of  England  has  been  considerably  improved  by  the 

fluent  importation  from  thence,  of  stallions  and  mares,  previous  to  the   FVench 

revolution.      The  Suffolk  punch  horse  comes  nearest  to  the  most  prevalent  variety  in 

Flanders ;  the  resemblance  is  strong  not  only  in  color,  but  in  some  of  the  essentiBl 

points  of  form  ;  however,  though  the  prevailing  color  is  chestnut  in  all  its  shades,  yet 

other  colors  are  likewise  to  be  met  with ;  and,  with  very  few  exceptions,  the  Flemish 

horses  are  of  superior  strength,  and  of  the  true  working  character.     The  chief,  indeed 

almost  the  only  defects  to  be  observed  in  any  are,  a  want  of  depth  in  the  girth,  and  a 

dip  behind  the  withers ;  for  symmetry,  perhaps  the  shoulder  also,  at  the  top,  should  be  a 

little  finer ;  but  in  all  oUier  respects  they  possess  the  best  shapes. 

512.  Every  farmer  breeds  kis  own  work-korsetf  and  dispotei  of  the  redundance.  Even  the  total  sbienoe- 
of  pMture  is  not  suffered  to  prevent  it ;  and  the  foab  are  fimnd  to  thrive  remarkabl v  well  in  a  clote  house. 
For  this  purpose,  as  well  as  for  the  general  keep  of  the  stock,  a  regular  dietary  is  observed.  The  manger 
ii  formed  of  well.^emented  brick-work,  and  in  summer,  clover,  and  in  winter,  carrots,  are  usually 
given ;  hay  in  very  small  quantities,  but  in  all  cases  chopped  straw  mixed  with  com  or  beans,  or  both, 
and  water  aired  by  keeping  in  the  stable,  and  whitened  with  a  pretty  strong  proportion  of  barley.meal. 
With  every  symptom  of  sufficient  spirit,  they  are  docility  itself;  and  besides  being  obedient  to  the 
word,  are  guided  in  intricate  cases,  in  a  manner  surprising  to  a  stranger,  by  a  single  cord ;  this  rein  is 
never  thick,  and,  in  some  instances^  is  as  small  as  a  stout  whipcord,  and  yet  in  the  deeper  soils 
three  powerful  hones  abreast  (the  bridles  of  the  middle  and  oolside  horses  beins  connected  with 
that  upon  the  near-side  horse,  to  which  this  rein  is  affixed,)  are  guided  by  it  at  alfthe  turnings,  the 
ploughman  holding  the  rein  in  one  hand,  and  his  single-handed  plough  in  the  other,  and  perfonning  his 
work  with  the  most  accurate  stnightncss  and  predision.  Of  com  to  mazlceC,  a  pair  of  hones  generally 
draw  two  tons ;  of  manure  to  the  field,  one  ton  and  half;  and  on  the  pavement  in  the  towns,  three  tons, 
without  appearing  to  be  overloaded. 

513.   The    shoeing    of  horses   in   Flanders  is  attended    to  with    particular    care, 

and  in  that  country  has  long  been  practised  the  mode  of  preserving  the  bars  of  the 

hoof,  and  of  letting  the  frog  come   in  contact  with  the  ground,  recommended  in 

England  by  Freeman  and  Professor  Colman.     Hie  use  of  cockers,  or  turned  heels,  is, 

excepting  in  part,  entirely  abandoned.     In  two  respects,  however,  the  shoeing  in  Flanders 

diffiirs  from  any  of  the  methods  in  use  with  us.     In  one^  that  to  prevent    ripping,  the 

hoofs  of  the  fore-feet  are  pared  away  towards  the  toe,  and  the  shoes  so  fittcw],  that  the 

fore  part  shall  not  touch  (within  three-fotuths  of  an  inch)  the  same  level  surface,  upon 

which  the  heel  and  middle  of  the  shoe  shall  rest 

514k  T%is  preaoraikm  qf  the  foot  is  in  seneral  use:  the  hoTKs  are  not  thereby  In  any  dome  Inhired, 
and  are  parnciuariy  surefooted.  The  otner  point  of  dlfibrence  is,  that  the  shoe  Is  nailed  on  flat  and  close 
to  the  foot,  which,  in  depriving  the  Iron  of  all  spring,  and  all  tmequal  prewure  against  the  nails,  may  be 
In  part  the  cause  of  the  dunbility  of  the  shoeing. 

515.  For  shoeb^  vkkms  horses  every  precaution  is  taken  by  the  use  of  the  forge  machine,  a  common 
appendage  to  the  smiths  in  Flanden.  If  the  horse  is  not  altogether  unmanageable  his  hind  foot  is  tied 
to  a  cross  bar,  or  his  fore  leg  to  a  stilt  and  bracket ;  but  if  he  is  extremely  vicious  indeed,  he  can  be  raised 
fttmi  the  groimd  in  a  minute,  by  means  of  a  cradle^ng  of  strong  girtn  web,  hooked  to  the  upper  side- 
rails,  which,  with  a  slight  hancUspike,  are  tumed  in  the  blocks  that  support  tnem  (the  extremities  of  the 
Sling  thereby  oolUng  round  them),  till  the  horse  is  elevated  to  the  proper  height,  and  rendered  wholly 
powerless. 

516.   The  FlemisJt  and  Dutch  dairies  are  more  remarkable  for  the  abundance  than  the 

excellence  of  their  products ;  owing  to  the  inferiority  of  their  pasturesi  and  the  cows 
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being  kq>t  the  greater  part  of  the  winter  in  the  house.  In  summer  the  priocipal  article 
of  food  in  Flanders  is  clover,  cut  and  carried  to  the  stall.  On  a  small  scale  when 
paatuiage  is  to  be  had,  they  are  left  at  liberty ;  when  this  is  not  the  case,  each  cow  is 
led  by  a  rope,  and  permitted  to  feed  round  the  gn^sy  borders  of  the  corn-fields,  which 
are  Icftaboat  ten  feet  wide  for  this  purpose. 

517.  Tke  food ^ ome am  in  wbtter  fiv  twenty-four  houra,  ic  straw,  eighteen  pounds;  turnipc,  sixty 
poundi.  Sune  tarmen  boil  the  tiumipa  for  them ;  othen  give  tbem  nw,  chofiping  them  with  the  cpsde : 
one  or  other  opetatioo  !•  necewiry  to  obirlste  the  rick  ot  the  animal  being  chol^,  where  the  tuni^is, 
vhich  if  uMially  the  caac  in  Flandnrs,  are  of  too  small  a  sixc.  In  lieu  of  turnips,  poUtoea,  carroCj,  and 
gnina,  are  oocaslonaUy  given ;  bean-straw  likewise,  and  uniformly  a  whitp  drink,  prepared  both  for 
co«i  and  hones,  and  consisting  of  water  in  which  some  oilcake  haabeien  dlssolTed,  ana  whitened  with  rye- 
■kbI,  oaoneal,  or  the  Hour  of  buckwiieat 

518.  In  the  Dutch  dames  the  summer  feed  is  pasturage  day  and  night ;  in  winter, 
iuiy,  turnips,  carrots,  grains  from  the  breweri«i,  cakes  of  Unseed,  rapeseed,  bean  and 
other  meals,  and  the  white  drink  before  mentioned.  For  the  sake  of  cleanliness,  the 
tails  of  the  cows  are  tied  to  the  roof  of  the  cow-house  with  a  cord  during  the  time  <^ 
milking.  The  cow-houses  both  in  Flanders  and  Holland  are  kept  remarkably  clean  and 
warm ;  so  much  so  that  a  gentleman  *'  spoke  '*  to  Radcliff  **  of  having  drank  coffee 
with  a  cowkeeper  in  the  general  stable  in  winter,  without  the  annoyance  of  cold,  of 
dift,  or  any  offensive  .smell."  'Hie  Dutch  are  particularly  averse  to  unfolding  the 
leorets  of  their  dairy  management,  and  notwithstanding  the  pointed  queries  of  Sir  John 
Sinclair  on  the  subject,  no  satisfoctory  idea  was  given  him  of  their  mode  of  manu- 
fscturing  butter  or  cheese. 

519.  The  wootUands  rf  Flanders  are  of  considend)Ie  extent ;  but  more  remarkable  for 
the  care  bestowed  on  them  than  for  the  bulk  of  timber  grown.  For  the  latter  purpose^ 
indeed,  the  soil  u  too  poor ;  most  of  these  woods  having  been  planted  or  sown  on  land 
ODDsidercd  too  poor  for  tillage. 

580.  Lt/otmimg  art^UAal  pUuUatkmSy  the  general  mode  is  to  plough  the  ground  three  or  fbur  ttanes ,  and 
tilwacropof  biKkwheat ;  afterwards  the  plants  or  seeds  are  inserted  and  hoed  for  a  year  or  two,  till  they 
cover  the  sucftoe.  For  the  Scotch  pine,  which  is  sometimes  sown  alone  on  the  poorest  soils,  the  most  conu 
non  and  simplest  mode,  is  that  of  Duming  the  surface,  to  which  process  its  heathy  quality  gives  great  fiu 
ctltly.  The  ashes  being  spresd,  the  ground  is  formed  into  beds  from  six  to  fifteen  feet  wide,  according  to 
ORumitanoes :  the  se«l  sown  at  the  rate  of  six  pounds  to  the  English  acre,  and  covered  by  a  light  shorel- 
iing  ftxan  the  nurtms,  which  are  sunk  about  two  feet,  not  only  to  supply  covering  to  the  beds,  but  as  drains 
to  cany  ofl*  the  sur&oe  water. 

521.  Extensive  artificial  woods  have  been  created  in  this  manner,  converting  a  barren 
soil  into  a  state  of  production,  the  least  expensive,  very  proBtabie,  and  highly  ornamental. 
Of  six  years*  growth,  there  exist  florishing  plantations  (treated  in  this  manner),  from. 
five  to  nine  feet  in  height.  At  about  ten  years  from  its  formation,  they  begin  to  thin  the 
wood,  and  continue  to  do  so  annuaUy,  with  such  profit  by  the  sale,  as  at  the  end  of  thirty 
y^an  to  have  it  clear  of  every  charge ;  a  specific  property  being  thus  acquired,  by  indu»> 
try  and  attention  merely,  without  tfie  loss  of  any  capital. 

523.  Pine  woods  are  often  sowtiy  and  with  great  success,  without  the  labor  of  burning 
the  sur&ce,  as  at  Vladsloo,  in  the  neighborhood  of  Dixmude,  where  a  luxuriant  crop  of 
but  five  years*  growth,  and  seven  feet  in  height,  had  been  cultivated  by  Madame  de  Cleir, 
by  merely  ploughing  the  heathy  surface  into  beds  of  lif^n  feet,  harrowing,  sowing  at  the 
>^  of  six  pouuds  to  the  English  acre,  raking  in  the  seed,  and  covering  the  beds  lightly 
from  the  furrows,  which  are  sunk  about  eighteen  inches  deep. 


iSX  Amther  mode  qf  sowing,  practised  by  the  Baron  de  Serret,  in  the  vicinity  of  Bruges,  was  productive 
ofa  growth  not  leas  luxuriant,  merely  by  sowing  the  seed  upiHi  sand  (taken  fhmi  the  excavation  fbr  a 
tnildng)  which  was  spread  over  the  heathy  surAce,  the  seed  raked  in,  and  the  fbrrows  shovelled  up. 

M.  Tiki  nitaim,  (jTlrfiii  ft^  rf  in  msnj  cases  is  adopted  fbr  the  purpose  of  bringing  wasteland  into  an  arable 
*t«e,  which,  when  tne  timber  has  been  disposed  of,  is  found  to  yield  admirable  crops.  A-om  a  surfkce  soil 
fwnal  by  the  accumulation  of  the  leaves  which  have  fkllen  for  so  many  yean.  For  this  purpose  also,  the 
inam  is  frequently  sown  imon  waste  lands  of  a  similar  descriptian,  and  at  the  end  of  four  or  five  years  is 
HM  away,  leaving  the  soQ  capable  of  yickUng  crops  of  corn. 

525.  The  preservation  rf  trees  »  attended  to  in  tlie  strictest  manner,  not  only  by  pro- 
prieion,  but  the  government.  As  an  example  of  this,  RadcltfT  mentions,  that  at  a 
certain  season  of  the  year,  when  the  caterpillars  commence  their  attack  upon  the  trees, 
evay  farmer  is  obliged  to  destroy  those  upon  his  own  premises,  to  the  satisfaction  of  the 
Bsyor  of  his  particular  commune,  or  to  pay  the  cost  of  having  it  done  for  him.  As  a 
proof  of  the  strictness  witli  which  this  is  enforced,  the  governor  sends  round  a  circular 
letter  annually,  reminding  the  sous  intendants  and  mayors  of  the  obligations  and 
penalties  for  non-performance. 

526.  Thertare  a  number  of  royal  forests  in  Flanders ;  and  besides  these,  all  the  trees  on 
the  aides  of  the  public  roads  belong  to  the  government.  In  West  Flanders  there  are  five, 
■owuming  together  to  nearly  10,000  acres.  They  are  superintended  by  eighteen  persons, 
w iupector,  resident  at  Bruges;  a  deputy  inspector,  resident  at  Ypres;  two  gardes 
f^neroMj,  and  fourteen  particuliers,  or  privates.  The  inspector  is  answerable  for  all :  from 
l»m  the  garde  general  takes  his  instructions,  and  sees  that  they  are  enforced  by  the  pri- 
*>*«»  to  whom  isconumttcd  the  regulation  of  the  necessary  labor. 

C  3 
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5S7.  Tkeadiingi  take  j^ace periodkaUy  with  Teqiect  to  imall  trees  and  fire>wood,  fo  m  toeecure  aa  an. 
'noal  produce ;  but  reterres  are  always  left  to  become,  eventually,  laise  and  raluafaie  timber, 
t    5S8.  The  cvttiftg  qf  the  taUUt  or  copjpioe,  chiefly  uaed  as  tire- wood,  takes  place  every  eleventh  year ;  that 
.of  the  high  and  grosser  coppice,  every  twenty-fifth  year ;  the  felling  of  the  half-grown  forest  trees  evoy 
sixtieth  year ;  and  that  or  tne  niU-grown  forest  trees,  once  in  a  hundred  yearSb 

529.  In  the  management  afcoj^nces,  it  is  considered  essential  to  preseire  the  roots  from 
stagnant  water ;  the  trenches  originally  formed  for  that  purpose  are  from  time  to  time 
cleared  out ;  and  the  sediment  and  manure  from  the  falling  leaves,  which  have  accumn- 
.lated  in  them,  is  carefully  spread  upon  tne  ridge,  or  rounded  set,  which  the  wood  occu- 
pies. A  second  branch  of  regular  attention  is  to  remove  all  brambles  and  briars.  A 
.third,  to  replace  the  old  and  fading  stocks  by  new  plantations.  A  fourth,  to  thin  the 
stems  witli  regularity  and  care. 

530.  The  sorts  qf  trees  are  hiTchf  oak,  service,  ash,  maple,  elm,  beech,  poplar,  aspen,  wild  pine,  Wey- 
mouth pine,  plane,  lime,  larch,  Spanish  chestnut,  alder.  A  variety  of  pine,  called  the  Pinus  maritmMm, 
has  boon  tried  on  the  sea-coast,  snd  found  to  resist  the  sea  breeze.  It  Is  said  extensive  plantations 
have  been  made  of  this  tree  un  the  coast  of  France,  at  Bourdcaux,  and  that  it  produces  excellent 
timber ;  but  whether  it  is  a  distinct  species,  or  a  variety  possessing  any  particular  qualities,  or  merely 
the  common  wil<i  or  Scotch  pine,  in  a  favorable  situation,  does  not  appear.  Most  probably  the  latter 
circumstance  is  the  case.  The  pine  is  liable  to  the  attacks  of  the  Dermestes  phu-  ^^ 
prrda,  L.  {Jig.  68.)  on  the  wood  of  the  old  branches,  and  the  larva  of  a  species  of  _^  V 
moth,  on  the  loading  young  shoots.  The  moth  depositji  its  eggs  among  the  buds  at  their 
extremities :  tlie  tuqientine  or  rosin  which  oozes  from  the  buds,  protects  the  eggs  till  the 
insect  is  brought  out  by  the  warmth  of  the  atmosphere,  when  vcgetr.tion  commences ; 
Hthen  inserts  itst'lf  into  one  of  the  buds,  which  at  this  time  begins  to  shoot,  and  lodging 
Itself  in  the  centre  of  it,  perforates  the  young  shoot  up  and  down,  till  it  either  breaks  off,  or  withen. 

531.  The  domestic  circumstances  of  tlic  Flemish  farmer  and  his  servants  are  depicted 
by  Radcliff  in  a  favorable  point  of  view.  "  Nothing,'*  he  says,  *'  tends  more  to  tiie 
uniform  advancement  of  good  farming,  than  a  certain  degree  of  ease  and  comfort  in  those 
who  occupy  the  soil,  and  in  the  laboring  classes  whom  they  employ.  Without  it,  an 
irregular,  speculative,  and  anticipating  extraction  or  produce,  always  followed  by  eventual 
loss,  is  resorted  to,  in  order  to  meet  the  emergencies  and  difficulties  of  the  moment ; 
whereas,  under  different  circumstances,  the  successive  returns  of  a  well-  regulated  course, 
become  the  farmer's  object,  rather  than  the  forced  profit  of  a  single  year;  whilst  he  him- 
self is  thus  intrinsically  served,  his  landlord  secured,  and  his  ground  ameliorated. 
•  532.  The  laborious  industry  of  the  Flemish  farmer  is  recruited  by  intervals  of  decent 
and  comfortable  refreshment;  and  the  farm- servants  are  treated  with  kindness  and  re- 
spect, lliey  uniformly  dine  with  the  farmer  and  his  family,  at  a  clean  table-cloth,  well 
supplied  with  spoons,  with  four- pronged  forks,  and  every  thing  necessary  for  their 
convenience.  In  Flanders,  the  gentlemen  are  all  farmers,  but  the  farmers  do  not  aspire 
to  be  gentlemen ;  and  their  servants  feel  the  benefit.  Tliey  partake  with  them  (^  a 
plentiful  and  orderly  meal,  which  varies  according  to  circumstances.  One  standing  dish, 
however,  is  universal,  a  soup,  composed  of  buttermilk,  boiled  and  thickened  with  flour, 
or  rye-bread,  potatoes,  salt  pork,  sJedt  fish,  various  vegetables,  and  eggs :  fresh  meat  and 
fresh  fish  occur  occasionally,  though  not  for  daily  consumption  ;  add  to  these,  a  plen- 
tiful supply  of  butter,  or  rendered  lard,  which  is  sometimes  substituted ;  and  when  it  is 
recollected  that  those  articles  of  provision  are  always  made  palatable  by  very  tolerable 
cookery,  it  will  be  allowed  that  the  farmer's  table  is  comfortably  supplied.  The  potatoes 
are  always  peeled,  and  are  generally  stewed  in  milk ;  a  particular  kind  of  kidneybean, 
as  mentioned  before,  the  f eve  haricot  ^  sliced  and  stewed  in  milk  also,  is  a  frequent  dish. 
No  farmer  is  without  a  well-cultivated  garden,  full  of  tlie  best  vegetables,  which  all  ap- 
pear at  his  own  table ;  and  apples  are  also  introduced  into  their  cookery.  The  great 
fruit  and  vegetable  markets  of  the  towns  are  supplied  by  gardeners,  who  make  that  their 
subsistence ;  but  the  gardens  of  the  farmers,  unless  in  case  of  redundance,  are  cultivated 
wholly  for  their  own  consumption." 

53S.  The  farm-servants  partake  of  their  master's  fare,  except  in  his  refkcshments  of  tea,  ooflbe,  and 
beer. 

534.  The  dayJaborers  are  not  so  well  provided :  they  have,  however,  ryeJWead,  potatoes,  buttennllk, 
and  occosionsllysome  salt  pork.  The  laborer  is,  in  general,  verv  well  able  to  support  himself  bv  bis 
work :  in  a  country  where  so  much  manual  labor  is  required  in  weeding,  the  laborer's  Ibailly  is 
occupied  pretty  constantly  in  summer ;  and  in  winter  they  spin.  Each  day-laborer  has,  in  most  cues,  a 
small  quantity  of  land,  fttim  a  rood  to  half  an  acre,  for  his  own  cultivation. 

535.  Beggars  in  common  times  are  scarcely  to  be  seen,  except  in  the  towns,  and  but  few  there.  In 
the  country,  habits  of  industry  are  kept  up  till  health  fails ;  and  to  meet  the  infirmities  of  age,  the  poor 
possess  a  revenue  from  pious  donations,  regulated  by  the  government,  and  vested  by  them  in  commiMwos, 
of  which  the  mayors  of  the  diflbrent  communes  are  presidents,  reflectively.  In  right  of  their  office. 

536.  The  cMhtng  qf  the  fieasaniro  is  warm  and  comfortable,  good  shoes,  stockings,  and  freqnciitly 
gaiters  of  leather  or  strong  linen,  which  are  sold  very  cheap ;  thdr  innate  flrugality  leads  them,  however, 
to  eoonomise  in  those  articles,  substituting  on  many  occasions  coarse  flannel  socks  and  wooden  sabots, 
both  of  which  are  supplied  in  all  the  public  markets,  at  about  eightpence  cost  Their  comfortable  supply 
of  linen  i^  remarkable ;  there  are  few  of  the  laboring  classes  without  many  changes.  In  riding  with  a 
lauded  proprietor  through  a  part  of  the  country  in  which  his  property  was  situated,  a  neat  cottage  pre- 
sented itself:  the  clipped  heuge  which  surrounded  the  garden,  covered  with  linen  very  white,  suggested 
an  enquiry,  "  whether  it  did  not  l>e}ong  to  a  washer- woman  ?'*  The  answer  was, "  That  it  was  occupied 
by  a  laborer  and  his  family,  and  that  the  linen  was  all  their  own."  It  must,  however,  be  observed,  that 
universally  in  proportion  to  the  supply,  is  the  postponement  of  the  washing,  which  causes  the  greater  dis. 
play,  and  particuUriy  at  the  Ijeginuing  of  May,  which  is  a  chosen  season  lor  this  purpose.  Any  circum- 
stance connected  with  the  cleanliness,  health,  and  comfor^  of  the  lower  classes,  is  latMestinff ;  and  to 
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tfaii  of  which  we  fawe  been  apwilring,  a  pecuMar  degree  of  decency  it  attached.  If  the  laUirer  U  comfiiit. 
able  in  point  of  apparel,  the  &nner  i>  ttUl  more  so.  In  home-work,  the  iaimer  generally  inotects  hSa 
dodice  by  a  onocfuftock  of  Uue  linen :  a  great  attention  to  cleanlineis  preralU  throughout 

537.  WUh  respect  to  the  farm-houte,  the  exterior  is  foir  the  most  part  ornamented  by 
Gfeepers,  or  fruit-trees  trained  against  the  walls ;  and  within,  the  neatness  which  pre- 
tbQs  is  quite  fascinating.  Every  article  of  furniture  is  polished ;  the  service  of  pewter 
displays  a  peculiar  brightness;  and  the  tiled  floor  is  purified  by  frequent  ablutions. 

538.  The  cottage  of  the  laborer,  though  not  so  well  furnished,  is,  however,  as  clean ;  a 
frequent  and  periodical  use  of  water,  and  the  broom,  pervades  every  house,  great  and 
small,  in  the  country  and  in  towns ;  originating,  perhaps,  in  the  necessity  of  cleanliness, 
and  the  public  enforcement  of  it,  when  Flanders  was  visited  by  the  plague. 

539.  The  Ftemishfarmer  seldom  amasses  riches^  but  is  rarely  afflicted  by  poverty :  in- 
dustry and  frugality  are  his  characteristics ;  he  heve\:  looks  beyond  the  enjoyment  of 
moderate  comforts ;  abstains  from  spirituous  liquors,  however  easily  to  be  procured ; 
never  exceeds  his  means ;  pays  his  rent  punctually ;  and,  in  case  of  emergency,  lias  al- 
ways somewhat  to  command,  beyond  his  necessary  disbursements. 

540.  Frtnn  this  outline  of  Flemish  rural  econonu/j  confessedly  the  best  in  the  climate  to 
wfaidi  it  belongs  with  the  exception  of  Britain,  what  are  the  general  conclusions  to  be 
drawn  by  a  British  farmer  ?  Sir  John  Sinclair,  who  visited  the  country  vrith  the  avowed 
purpose  'of  "  ascertaining  whether  it  was  not  in  our  power  to  put  an  end  to  that  extraor- 
dinary  difference  between  the  prices  of  grain  in  Britain  and  Flanders  (p.  1.  and  83.) 
which  exists  at  present  (1815),  or  at  any  rate  to  bring  it  nearer  its  former  standard,  thus 
concludes :  '<  that  this  may  be  accomplished,  there  is  every  reason  to  hope  will  be  the 
case,  provided  proper  attention  is  paid  to  the  various  particulars  enumerated  in  the  pr&. 
ceding  pages,  and  more  especially  to  the  foilowing :  To  a  change  of  seed  from  the  Con- 
tinent ;  — ^the  importation  of  Dutch  ashes  for  our  clover,  and  other  crops ;  —  the  use  of 
salt  for  agricultural  purposes ; — a  diminution  of  fallows ;  —  more  attention  to  weeding 
and  to  manures;  —  a  more  general  culture  of  flax  and  rape;  —  and,  above  all,  to  the 
means  by  which  the  diseases  of  wheat,  and  the  mildew  in  particular,  can  be  most  effec- 
tually prevented.**  [Tract on  Flemish  Agriculture,  p.  85.) 

541.  Our  o^muon  on  this  tulffect  is  different:  to  us,  the  means  to  which,  according  to 
Sr*  John  Sinclair,  proper  attention  must  be  paid,  appear  most  inadequate  for  the  end 
proposed,  and  more  especially  "  the  use  of  salt,  Dutdi  a.shes,  diminution  of  fallows,  and 
a  more  general  culture  of  flax  and  rape.'*  The  doctrine  of  the  diminution  of  fidlows^ 
so  mudi  insisted  on,  we  consider  to  be  one  of  the  most  ruinous  ever  held  forth  to 
practical  farmers.  Happily,  the  most  intelligent  of  these  know  better  than  to  adopt  it  in 
pnctice.  Economy,  indusby,  and  cleanliness,  are  the  words  which  indicate  the  gleanings 
to  be  made  by  the  British  farmer  in  Flanders : — but  as  to  lowering  the  price  of  grain  by 
adopting  any  of  these  Flemish  practices,  the  idea  is  ridiculous. 

542.  The  improvements  which  might  be  adopted  from  Great  Britain,  by  Flemish 
fitrmers,  enumerated  by  Sir  John  Sinclair,  entirely  coincide  with  our  views,    and  we 

diall  therefore  barely  enumerate  them.  They  are  the  adoption  of  the  drill-machine,  and 
ploui^  combined  for  beans  and  pease;  the  threshing  machine;  iron  pillars  for  corn 
stacks ;  rye-grass  to  sow  with  the  red  clover ;  an  improved  breed  of  sheep ;  the  same  of 
hogs  and  cows ;  lime ;  salt  (to  a  certain  extent,  and  principally  for  seasoning  the  food 
of  cattle) ;  the  Swedish  turnip,  the  improved  sorts  of  potatoe,  drilled  turnips,  and 
temporary  pastures. 

SxcT.  V.     Preteni  State  of  Agriculture  in  Germany, 

543.  The  agriculture  rf  Germany  is,  in  many  respects,  less  different  from  that  of  Britain 
than  is  the  agriculture  of  France  or  Italy.  It  is,  however,  but  very  imperfectly  known  in 
this  country ;  pertly  froni  the  numerous  petty  states  into  which  the  German  empire  is 
divided,  wluch  greatly  encreases  the  variety  of  political  circumstances  affecting  agriculture ; 
but  principally  from  the  German  language  being  less  generally  cultivated  by  Britons,  than 
that  of  France  or  of  Italy.  The  outline  which  we  submit,  is  drawn  chiefly  from  the  pub- 
lished journals  of  recent  travellers,  especially  Jacob,  Hodgson,  and  Bright,  and  from  our 
own  observations  made  in  1813  and  1814.  We  might  have  rendered  it  much  more 
oopions  by  availing  ourselves  of  some  knowledge  of  the  German  language,  and  consulting 
original  works ;  but  the  very  contracted  statements  which  we  must  have  given,  in  order 
not  to  exceed  our  limits,  would  not  have  compensated  either  the  writer  or  the  reader.  We 
have,  therefore,  only  noticed  the  general  circumstances  of  the  country  as  to  agriculture ; 
its  common  or  com  and  cattle  culture ;  uid  the  culture  of  the  warmer  climates. 

SussxcT.  1.     General  View  of  the  Agricultural  Circumstances  of  Germany* 

544.  A  great  variety  of  soU,  surface,  climate,  and  culture,  must  necessarily  exist  in  a 
country  so  extensive  as  Germany.  From  the  south  of  Hungary  to  the  north  of  Den- 
mark, are  included  upwards  of  twelve  degrees  of  latitude,  which  alone  is  calculated  to  pro- 
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duce  a  difference  oftemperature  of  twenty  degrees:  and  the  effect  oftfais  difference  of  geo-  I 

gn^hical  position  is  greatly  encreased  by  the  variations  of  surface ;  the  immense  ridges  of  i 

mountains ;  inlets  of  the  sea,  lakes,  and  rivers,  and  extensive  plains.  The  winters  in 
Denmark  and  Prusaa  are  vary  severe,  and  last  from  six  to  eight  months;  the  winters  in 
the  south  of  Hungary  are  from  one  to  three  months.  The  south  and  south-east  of  Ger- 
inany,  comprising  part  of  Bohemia,  ^esia,  and  Hungary,  are  the  most  mountainous  t 
and  the  north-east,  including  Prussia  and  part  of  Holstein  and  Hanover,  presents  the 
most  level  surface.  The  richest  soil  is  included  in  the  interior  and  south-western  parts  ; 
in  the  immense  plain  of  the  Danube,  from  Fresburg  to  Belgrade,  an  extent  of  three 
hundred  miles ;  and  great  part  of  Swabia,  Franconia,  and  Westphalia.  The  moat  bar- 
ren parts  are  the  mountains  and  sandy  plains  and  heaths  of  the  north,  and  especially  of 
Prussia ;  and  that  country,  and  part  of  Denmark  and  Holstein,  abounds  also  in  swamps^ 
marshes,  and  stagnant  lakes. 

545.  Landed  j}ropertt/  throughout  Germany  is  almost  universally  held  on  feudal 
tenure,  and  strictly  entailed  on  the  eldest  son.  It  is  generally  in  estates  from  one  hun- 
dred acres  upwards,  which  cannot  be  divided  or  encreased.  Most  of  the  sovereigna  have 
large  domains,  and  also  the  religious  and  civil  corporations. 

546.  The/amiers  of  Germany  are  almost  every  where  metayers;  but  the  variety  of 
this  mode  of  holding  is  much  greater  there  tlian  in  France  and  Italy.  In  many  cases  the 
farmer  does  not  even  find  stock  ;  and  in  others,  as  in  Hungary  and  part  of  Prussia,  he 
and  his  family  are  little  better  off  than  tlie  slave  cultivators  of  Russia.  In  Brandenburg, 
Saxony,  and  part  of  Hanover,  the  farmers  hold  on  the  meyer  tenure,  or  that  of  paying  a 
fixed  rent  of  corn  or  money,  unalterable  either  by  landlord  or  tenant.  In  Mecklen- 
burg, Friesland,  and  Holstein,  roost  of  the  property  is  free^  as  in  Britain,  and  there 
agriculture  is  carried  to  great  perfection.  Tithes  are  almost  universal  in  Germany;, 
but  are  not  felt  as  any  great  grievance.     Poor-rates  are  unknown. 

547.  The  consequence  qftheae  arrangements  of  landed  property  in  Germany  is  k  com- 
paratively fixed  state  of  society.  The  r^ulations  which  have  forbid  an  augmentation 
of  rent,  or  a  union  of  farms,  and  which  have  secured  to  tlie  owner  the  full  enjoyment 
of  the  use  of  the  land,  have  prevented  any  person,  except  the  sovereign,  from  amassing 
an  enormous  quantity,  and  have  preserved  among  the  inhabitants  a  species  of  equality  as 
to  property.  There  are,  comparatively,  few  absolutely  destitute  laborers.  The  mass 
of  the  people  do  not  live  in  such  afHuence  as  Englishmen ;  but  this  is  more  than  compen- 
sated to  them  by  all  being  in  some  measure  alike.  In  civilised  society,  it  is  not  desti- 
tution, but  the  craving  wants  which  the  splendor  of  other  persons  excites,  which  are 
the  true  evils  of  poverty.  The  meyer  regulations  have  hindered  improvement;  but  they 
have  also  hindered  absolute  destitution  and  enormous  accumulation. 

548.  From  the  regulations  concerfiing  landed  jtro})erty  in  Germany ,  it  has  resulted  that 
fewer  paupers  are  found  there  than  in  our  country.  Some  other  regulations  are  known, 
which  have  probably  assisted  in  protecting  Germany  from  the  evil  of  pauperism  to  the 
same  extent  in  which  it  exists  with  us.  There  is  no  legal  provision  for  paupers.  A 
law  of  the  guilds,  which  extended  to  most  trades,  forbad,  and  still  forbids,  where  guilds 
are  not  abolished,  journeying  mechanics  from  marrying;  and,  in  most  countries  of 
Germany,  people  are  obliged  to  have  the  permission  of  the  civil  magistrate  before  it  is 
legal  for  Uie  clergyman  to  celebrate  a  marriage.  The  permission  seems  to  be  given  or 
withheld  as  the  parties  soliciting  it  are  thought  by  the  magistrates  to  be  capable  of  main- 
taining a  family.  At  least,  it  is  to  prevent  the  land  from  being  overrun  with  paupers 
that  the  law  on  this  subject  has  been  made. 

549.  T/ie  agricultural  jtraduce  of  Germany  is  for  the  greater  part  consumed  there ; 
but  excellent  wines  are  exported  from  Hungary  and  the  Rhine ;  and  also  wool,  flax^ 
timber,  bark,  hams,  salted  and  smoked,  geese,  goose  quills,  the  canary,  goldfinch,  and 
other  singing  birds,  silk,  &c. 

550.  The  culture  of  the  mulberry  and  rearing  of  the  silkworm  in  Germany,  is  carried 
on  as  far  north  as  Berlin ;  that  of  the  vine,  to  Dresden ;  and  that  of  the  peach,  as  a 
standard  in  the  fields,  to  Vienna.  The  maize  is  little  cultivated  in  Germany ;  but  patches 
of  it  arc  to  be  found  as  far  north  as  Augsburg,  in  Swabia.  Rice  is  cultivated  in  a  few 
places  in  Westphalia.  The  olive  is  not  planted,  because  to  it,  even  in  the  warmest  part 
of  Germany,  the  winters  would  prove  fatal. 

551.  The  common  cultivation  includes  all  the  different  corns;  and  many  or  most  of 
the  legumes,  roots,  herbage,  and  grasses,  grown  in  Britain.  Tliey  grow  excellent  hemp, 
flax,  and  oats ;  and  rye  is  the  bread-corn  of  all  Germany,  lliey  also  cultivate  turnips, 
rapeseed,  madder,  wend,  tobacco,  hops,  safHron,  teasle,  carroway ;  many  garden  vegetables, 
such  as  white  beet,  French  beans,  cabbage,  carrot,  parsnip,  &c. ;  and  some  medicinal 
plants,  as  rhubarb,  lavender,  mint,  &c.,  independently  of  their  garden  culture  of  fruits, 
culinary  vegetables,  and  herbs  for  apothecaries.  The  most  common  rotation  in  Ger- 
many is  two  com  crops  and  a  fallow ;  or,  in  poor  lands,  one  or  two  corn  crops,  and  two 
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or  time  yeiis*  rat ;  but  in  rich  lands,  in  the  south-western  districts,  green  crops  or 
legumes  intervene  with  those  of  com. 

552.  The  best  paaluretand  meadows  are  in  Holstein,  and  along  the  margin  of  the  Ger- 
maa  Ocean ;  and  for  the  same  reasons  as  in  Holland  and  Britain;  vis.  the  mildness  and 
rooisuire  of  the  winters.  Hiere  are  also  good  pastures  and  meadows  on  the  Danube,  in 
Uangary;  but  the  great  heats  of  summer  stimulate  the  planu  too  much  to  send 
up  flowers ;  and  the  culture  there  is  not  so  perfected  as  to  regulate  this  tendency  by 
imgation.  Irtigation,  however,  is  very  scientifically  conducted  in  some  parts  of  HoU 
ftcin,  and  on  the  Rhine  and  Oder. 

553.  The  operations  and  imjtlemenU  of  German  agriculture  vary  exceedingly.  They 
are  wielched  in  Hungary,  and  some  parts  of  Bohemia,  where  six  or  more  oxen  may  be 
seen  drawing  a  clumsy  plough,  entirely  of  wood,  and  without  a  mould-board.  In 
Denmark,  Hanover,  and  in  Prussia,  they  use  much  better  ploughs,  some  of  which  have 
in»  niould4x)ards ;  and  in  many  places  they  are  drawn  by  a  pair  of  oxen  or  horses. 
The  plough,  in  the  more  improved  districts,  has  a  straight  beam,  two  low  wheels,  a  share^ 
which  cuts  nearly  horizontal,  and  a  wooden  mould-board,  sometimes  partially  shod  with, 
iron:  it  is  drawn  by  two  horses.  In  Friesland,  and  some  parts  of  Holstein,  the  Dutch 
swing-plough  is  used.  Hie  common  waggon 
is  a  ^vy  clumsy  machine  on  low  wheels  (Jig. 
69.)  The  theoretical  agriculturists  are  well 
soquainted  with  all  the  improved  implements 
of  Britain,  and  some  of  them  have  been  in- 
tiodttoed,  especially  in  Holstein,  Hanover,  and 
Westphalia ;  but  these  are  nothing  in  a  gene- . 
lal  view.  Hones  are  the  most  common 
soimab  of  labor  in  the  north  and  west  of 
Gemiany,  and  oxen  in  the  south.  Fallows  are  rarely  well  cultivated ;  and  nothing  can 
be  wone  than  the  mode  of  resting  lands,  and  leaving  them  to  be  covered  with  weeds 
daring  two  or  three  years  in  succession. 

554.  Of  the  live  stock  of  Germany,  the  best  breeds  of  working  horses  and  of  oxen  are 
in  Holstein,  and  some  districts  between  Hamburg  and  Hanover.  The  best  saddle- 
hones  are  reared  in  Hungary.  There  are  also  excellent  oxen  and  cows  reared  in  that 
country,  and  exported  to  Italy  and  Turkey.  The  best  slieep  are  in  Saxony  and 
Frassia,  where  the  Spanish  breed  has  been  naturalised.  Swine  are  common ;  but  the 
breed  is  every  where  very  indifferent  Goats  are  reared  in  the  mountains ;  and  also 
asses  and  mules.  The  forests  are  stocked  with  wild  deer,  boars,  stags,  hares,  and  other 
game.  Fish  are  carefully  bred  and  fattened  in  some  places,  especially  in  Prussia ;  and 
poultry  is  every  where  attended  to  and  carried  to  a  high  degree  of  luxury  at  Vienna* 
Bees  are  attended  to  in  the  neighborhood  of  the  forests;  and  silkworms  in  the 
southern  districts,  as  fiur  as  Presburg.  Canary  and  other  singing  birds  are  reared  in 
Westphalia,  and  exported  to  most  parts  of  Europe. 

555.  The  culture  afforests  is  particularly  attended  to  in  Germany,  for  the  same  reasons 
as  in  France,  and  the  details  in  both  countries  are  nearly  the  same.  The  number  of 
Gennan  books  on  Forst-Wissenschafi  is  astonishing,  and  most  of  the  writers  seem  to 
consider  woodlands  in  that  country  as  a  more  eligible  source  of  income  than  any 
other. 

55^  The  common  agrtculture  of  Germany  may  be  considered  as  every  where  in  a  state 
of  giadual  improvement.  Both  governments  and  indiriduals  have  formed  institutions  for 
its  promotion  by  the  instruction  of  youth  in  its  principles  and  most  enlightened  practices  ; 
or  for  the  unioo  of  men  of  talent.  Hie  Imperial  Society  of  Vienna ;  the  Georgical 
loatitotion  of  Presburg,  and  that  of  Professor  Thaer,  in  Prussia,  may  be  mentioned 
SB  recent  efforts.  The  farmers  in  Germany  are  particularly  deficient  in  breeding  and 
rearing  of  horses,  catde,  sheep,  and  swine.  Of  the  two  latter,  they  require  new  breeds 
from  judicious  crosses;  and  the  former  require  also  selection,  and  much  more  care  in 
tcsring.  The  imptements  of  husbandry  require  also  to  be  improved,  and  the  importance 
of  woriung  fidlows  in  a  very  different  manner  from  what  is  now  done  inculcated.  If 
peace  continuea,  there  can  be  no  doubt  that  these,  and  every  other  amelioration,  .will  go 
rspidly  forward,  lor  the  spirit  c€  agricultural  improvement  is  at  present,  perhaps,  more 
idive  in  Germany  than  in  any  other  country  of  Europe. 

557.  In  noticing  some  traits  ^agriculture  in  the  dijferent  states  of  Germany,  we  shall 
begin  vrith  Denmark  at  the  most  northerly  extremity,  and  proceed  in  the  order  of  geo* 
'  position,  to  Hungary  in  the  south. 


SoasiCT.  2«     Agriculture  of  the  Kingdom  of  Denmark^  including  Greenland  and  Iceland* 

558.  The  improvement  of  the  agriculture  of  Denmark  may  be  dated  from  1660,  when 
the  king  became  depostic,  and  was  enabled  to  carry  measures  of  national  benefit  into 
execulioa  without  the  jarring  interference  of  councils.    Hie  abves  of  the  crown  were 
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immediately  made  ftee,  and  the  example  followed  by  seTend  wealthy  proprieton. 
Acts  were  passed  for  uniting  and  consolidating  landed  property  by  equitable  ezcfaangea  ; 
and  for  preventing  the  right  of  free  way :  both  which  led  to  enclosures,  draining,  and  ir- 
rigation. There  are  now  better  meadows,  and  more  hedges  and  walls  in  Denmark  than 
in  any  country  of  Germany  of  the  same  extent.  Various  institutions  for  instruction  and 
reward  were  formed,  and  among  others,  in  1686,  the  first  veterinary  school  founded  in 
Germany.  Artificial  grasses  and  herbage  plants  enter  into  most  rotations,  and  rye-grass 
is  perhaps  more  sown  in  Holstein  than  any  where,  excepting  in  England.  In  a  word, 
considering  tlie  disadvantages  of  climate,  the  agriculture  of  Denmark  is  in  a  more  ad* 
▼anced  state  than  that  of  any  other  kingdom  of  Germany. 

659. 7%e  Danish  farm-kotuti  are  described  by  Dr.  Neale,  In  18Q5,  aa  "  generally  buUt  upon  the  Mine  plan, 
kavlng  externally  the  i^ipearance  of  large  bans,  with  folding  doon  at  each  end,  and  of  •uffidcnt  aise  to 
^dmlt  loaded  waggtHM :  on  one  hand  are  the  apartments  occupied  by  the  fkrmer  and  hit  fiunily ;  on  th« 
other,  the  tUble,  cow-nouse,  dairy,  and  piggery ;  in  the  centre,  a  lai«e  mice,  set  apart  for  the  waggona, 
ploughs,  harrows,  and  other  implements  of  husbandry ;  and  over  head,  the  granary  and  hay^loft."  As 
the  posUnaiters  are  generally  tarmeia,  it  is  customanr  to  drive  in  at  one  aid ;  change  horses,  and  then 
drive  out  at  the  other,  which  is  the  case  in  the  north  of  Germany  and  in  Poland,  and  more  or  less  so 
in  every  part  of  the  north  of  Europe. 

56a  Of  the  farmer's  /ami^,  the  same  accomplished  traveller  observes,  "  we  were  often  agreeably 
surprised  at  finding  the  living  apartments  flimished  with  a  degree  of  comfort  and  neatness  bordering 
upon  luxury :  every  article  was  substantiaUy  good  in  Itself,  and  was  preserved  In  the  greatest  order  and 
cleanliness.  Thus,  white  muslin  curtains,  with  fHnget  and  draperies,  covered  the  windows ;  locAiug 
glasnm  and  chests  of  drawerx  were  placed  around ;  excellent  large  feather  beds,  and  a  profusion  of  the 
best  well  bleached  linen  displayed  the  industry  of  the  good  housewives,  while  their  dinner  tables  were 
equally  well  supplied  with  damask  cloths,  anfl  snowy  white  napkins ;  and  near  the  doors  of  the  dairies 
were  ranged  qiiaatities  of  large,  singularly  shaped,  brass  and  copper  vessels,  bright  as  mirrors. 

561.  The  dkmennoms  qf  some  qf  thHr  bmddit^^  he  says,        c^gff^  70 

Is  surprising ;  one  measured  110  yards  long,  resembling  in         ^^ —  '^ 

extent  the  area  of  Westminster  Hall.      On  the   tops 

of  their  roofii   are  generally  displayed  a  set  of  antlers,     ^  .  ■'^^^>.X^<  '*'V&  ^-a^^  r. 

and  a  weathercock ;  on  others,  two  horses'  heads  ^  ■  ■  ^>wtAVL>v:i>^Bu.  ■  <!^l  -^  I L 
arc  carved  out  in  wood,  and  announce  the  rank  of  the; 
inhabitants;  the  antlers,  or  rather  buUs'  horns,  denoc 
ing  the  house  of  a  tenant:  and  the  horses'  heads,  that 
of  a  landed  proprietor.  This  form  of  building  {fig.  70.) 
seems  to  have  been  adopted  firom  the  earliest  ages 
amongst  the  inhabitants  of  Northern  Germany,**  as 
similar  ones  are  described  by  Joannes  Lasicius  in  the 
middle  of  the  sixteenth  century.  {TravdM  through  Germany,  Poland,  ftc  13.) 

562.  The  rural  economy  of  Greenland  and  Iceland  has  been  given,  the  former  by 
Crantz,  and  the  latter  by  Sir  G.  Mackenzie.  Only  a  small  part  of  Greenland  produces 
pasture,  and  a  still  smaller  part  grain.  The  culture  of  the  last,  however,  is  now  given 
up.  Cabbages  and  turnips  grow  well  in  the  gardens,  and  there  are  some  oak  treea, 
brambles,  and  junipers  between  the  60^  and  6SP  N.  lat.  Sir  G.  Mackenzie  thinks 
potatoes  and  barley  might  succeed  in  some  places.  There  are  con^derable  pasture 
farms,  a  good  and  hardy  breed  of  horses,  and  herds  and  flocks  of  cattle  and  sheep. 
Fanners  have  no  leases,  but  pay  rent  in  kind,  and  cannot  be  removed  from  the  Und 
unless  it  can  be  proved  that  they  have  neglected  its  culture :  that  is,  they  hold  on  the  meyer 
system.  The  stock  of  cattle  and  sheep  are  considered  as  belonging  to  the  soil  of  the 
landlord.  A  tenant  iftay  quit  his  farm  whenever  he  chooses,  but  must  leave  the  proper 
amount  of  stock  to  be  taken  by  his  successor. 

SuBSicT.  3.     Agricfdture  of  ike  Kingdom  of  Prustia. 

.  563.  The  agricvlture  of  Prtutia  was  condderably  advanced  by  its  second  king, 
Frederick  William,  who  is  said  to  have  imported  16,000  men  from  Saltsburg,  and  ex- 
pended 25  millions  of  francs  in  building  villages  and  distributing  lands  among  them. 
His  successor,  Frederick  the  Great,  after  having  conquered  a  peace,  made  exertions  in 
agriculture  as  extraordinary  as  in  war  and  architecture.  He  drained  and  brought  into 
cultivation  the  borders  of  the  lakes  of  the  Netz  and  the  Wasta,  and  established  3500 
families  on  what  was  before  a  marsh.  He  drained  the  marsh  of  Fiidburg,  and  established 
on  it  400  families.  He  made  extensive  drainages,  enclosures,  and  other  improvemente 
in  the  mark  Brandenburg,  and  in  Pomerania,  and  built  the  extensive  embankments  of 
Dallast,  in  Friesland,  by  which,  by  degrees,  a  large  tract  of  land  was  recovered,  which 
the  sea  submerged  in  1 724.  He  fo/med  a  council  of  woods  and  waters  for  managing 
the  national  forests,  and  r^ulating  rivers  and  lakes.  He  established  the  Royal  Economical 
Society  of  Potsdam,  and  other  societies,  and  cultivated  a  farm.  He  created  a  market  for 
agricultural  produce,  by  the  establishment  of  manufactures ;  and,  in  short,  he  left 
nothing  unattempted  that  might  benefit  his  kingdom. 

564.  The  mcceston  of  the  great  Frederick  have  not  distinguished  themselves  as  en- 
couragers  of  agriculture,  with  the  exception  of  the  present  king  Frederick  William  I. 
who  about  fifteen  years  ago  established  the  agricultural  institution  of  Moegelin  on  the 
Oder,  conducted  by  Von  Thaer,  justly  celebrated  in  Germany  aa  an  agricultural 
Vrriter.  Tbb  institution  was  visited  by  Jacob  in  181^;  and  from  bis  wori(  we  shall 
give  a  short  account  of  it      .      ,  ..... 


Book  I.  AGRICULTURE  IN  GERMANY.  91 

565.  Tke  ogrkmUural  iiutiLution  of  MoegeUa  is  ntuated  in  the  countfy  or  march  of 
Bmndenburg,  about  forty-fiTe  mileft  from  Berlin.  The  chief  professor,  Von  TYiaer,  was 
formerly  a  medical  practitioner  at  Celle,  near  Luneburg,  in  the  kingdom  of  Hanover ; 
and  bad  distinguished  himself  by  the  translation  of  various  agricultural  works  from  the 
Fkvnch  and  English,  and  by  editing  a  Magazine  tf  Rural  Economy .  About  1804,  the 
King  of  Prussia  invited  him  to-  settle  in  his  dominions,  and  gave  him  the  estate  of 
Moegelin  to  improve  and  manage  as  a  pattern  farm. 

566.  This  CMtaU  consists  of  1200  acres.  Thaer  began  by  erecting  extensive  buildings 
for  himself,  three  professors,  a  variety  of  tradesmen,  the  requisite  agricultural  buildings, 
and  a  distillery.  Tlie  three  profeisors  are,  one  for  mathematics,  chemistry,  and  geology ; 
one  for  veterinary  knowledge  ;  and  a  third  for  botany,  and  the  use  of  the  diflerent  vegetable 
productions  in  the  Materia  Medica,  as  well  as  for  entomology.  Besides  these,  an  ex- 
perienced agriculturist  is  engaged,  whose  office  it  is  to  point  out  to  the  pupils  the  mode 
of  applying  the  sciences  to  the  practical  business  of  husbandry.  The  course  commences 
in  Sep(eml)er.  During  tlie  winter  months,  the  time  is  occupied  in  mathematics,  and 
the  first  six  books  of  Euclid  are  studied ;  and  in  the  summer,  the  geometrical  knowledge 
is  practically  applied  to  the  measurement  of  land,  tioiber,  buildings,  and  other  objects. 
The  first  principles  of  chemistry  are  unfolded.  By  a  good  but  economical  apparatus, 
various  experiments  are  made,  both  on  a  lar;ge  and  small  scale.  For  the  larger  experi- 
ments, the  brew-houso  and  still -bouse,  with  their  respective  fixtures,  are  found  highly 
useful. 

567.  Muck  attention  is  imid  to  the  analysatkn  of  various  soUs,  and  the  different 
kinds,  with  the  relative  quantity  of  their  con>ponent  parts,  are  arranged  witli  great  order 
and  regularity.  Tlie  classification  is  made  with  neatness,  by  having  the  specimens  of 
soil  arranged  in  order,  and  distinguished  by  different  colors.  Thus,  for  instance,  if  the 
basis  of  tlie  soil  be  sandy,  the  glass  has  a  cover  of  yellow  p^>er ;  if  the  next  predominating 
earth  be  calcareous,  the  glass  has  a  white  ticket  on  its  side ;  if  it  be  red  clay,  it  has  a 
red  ticket ;  if  blue  clay,  a  brown  one.  Over  these  tickets,  others,  of  a  smaller  size, 
indicate  by  their  color  the  third  greatest  quantity  of  tlie  pardcular  substance  contained 
in  the  soil,  llus  matter  may  appear  to  many  more  ingenious  than  useful,  and  savoring 
too  much  of  the  German  habit  of  generaluing.  The  classification  of  Von  Thaer  is, 
however,  as  much  adopted,  and  as  commonly  used  on  the  large  estates  in  Germany, 
where  exact  statistical  accounts  are  kept,  as  the  classification  of  Linnaeus  in  natural 
history,  is  throughout  tlie  civilised  world. 

S6H.  There  is  a  large  botanical  garden,  arranged  on  the  system  of  the  Swedish 
naturalist,  kept  in  excellent  order,  with  all  the  plants  labelled,  and  the  Latin  as  well  as 
German  names.  An  herbarium,  with  a  good  collection  of  dried  plants,  which  is 
constantly  encreasing,  is  open  to  the  examination  of  the  pupils,  as  well  as  skeletons  of 
the  different  animals,  and  casts  of  their  several  parts,  which  must  be  of  great  use  in 
veterinary  pursuits.  Models  of  agricultural  implements,  especially  of  ploughs,  are  pre- 
served in  a  museum,  which  is  stored  as  well  with  such  as  are  common  in  Germany,  as 
with  those  used  in  England,  or  other  countries. 

569.  Snik«  various  implements  used  on  the  farm  are  all  made  by  smiths,  wheelers,  and 
carpeoters,  residing  round  the  institution;  the  workshops  are  open  to  the  pupils,  and 
they  are  encouraged  by  attentive  inspection,  to  become  masters  of  tiia  more  minute 
bnnches  of  the  economy  of  an  estate. 

570.  The  sum  paid  by  each  pupil  is  four  hundred  rix  dollars  annually,  besides  which 
they  provide  their  own  beds  and  breakfasts.  In  this  country,  such  an  expense  precludea 
the  admission  of  all  but  youths  of  good  fortune.  Each  has  a  separate  apartment.  They 
are  very  well  beliaved  young  men,  and  their  conduct  to  each  other,  and  to  the  professors^ 
was  polite,  even  to  punctilio. 

571.  Jacob*s  opinion  of  this  institution  is,  that  an  attempt  is  made  to  crowd  too  mucb 
instruction  into  too  short  a  compass,  for  many  of  the  pupils  spend  but  one  year  in  the 
institution  ;  and  thus  only  the  foundation,  and  that  a  very  slight  one,  can  be  laid  in  so 
short  a  space  of  time.  It  is,  however,  to  be  presumed,  that  the  young  men  come  here 
prepared  with  a  considerable  previous  knowledge,  as  they  are  mostly  between  the  age» 
cf  twenty  and  twenty-four,  and  some  few  iqipetred  to  be  still  older. 

57S.  The/arm  -at  Moegelin  was  examined  by  Jacob  in  the  autumn.  The  soil  is  light 
and  sandy,  and  the  climate  cold.  The  wheat  was  put  in  the  ground  with  a  drill  of 
Uner's  invention,  which  sows  and  covers  nine  rows  at  once,  and  is  drawn  by  two  horses. 
The  saving  of  seed  Thaer  considers  the  only  circumstance  which  makes  drilling  prefer- 
able to  sowing  broad'Cast,  aa  far  as  respects  wheat,  rye,  barley,  and  oats.  The  average 
produce  of  wheat  is  sixteen  bushels  per  acre :  not  much  is  sown  in  Prussia,  as  rye  is  tlif 
Ivread  com  of  that  country  ;  it  produces,  with  Tliaer,  twenty-two  bushels  and  a  half  to 
the  acre.  The  usual  rotation  of  crops  is,  potatoes  or  peas,  rye,  clover,  and  wheat. 
Winter  tares  are  killed  by  the  frost,  and  the  summer  species  come  to  nothing,  owing 
to  the  dry  soil  and  drought.     The  spurry  {Si)ergula)  is  therefore  grown  for  the  winter 
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food  of  Bbeep :  it  is  sown  on  the  stubbles  immediately  after  harvest,  and  in  six  weeks 
furnishes  a  herbage  of  which  the  sheep  are  very  fond,  and  which  is  said  to  be  very 
nutritious.  Potatoes  are  a  favorite  crop ;  and  the  small  tubered  and  rather  glutinous  ilU 
flavored  sort,  common  in  France  and  Germany,  is  preferred,  as  containing  move  starch 
in  proportion  to  bulk,  than  tlie  large  kinds.  Thaer  maintains,  that  beyond  a  certain 
size,  the  encrease  of  the  potatoe  is  only  water  and  not  nutriment.  The  produce  per 
acre  is  SOO  bushels  or  five  tons,  which  Thaer  contends  contains  more  nutriment  than 
twenty  tons  of  turnips,  because  the  proportion  of  starch  in  potatoes  to  that  in  turnips  is 
more  than  four  to  one.  The  soil  is  excellent  for  turnips,  but  the  long  series  of  dry 
weatlier,  common  on  the  Continent  in  the  beginning  of  summer,  renders  them  one  of  the 
most  uncertain  of  crops. 

573.  A  brewery  and  dittiUery  are  the  necessary  accompaniments  of  every  large  fiurming 
establishment  in  Germany.  The  result  of  many  experiments  in  the  latter,  proved  that 
the  same  quantity  of  alcohol  is  produced  from  100  bushels  of  potatoes  as  from  twenty, 
four  bushels  of  wheat,  or  thirty-three  of  barley.  As  the  products  of  grain,  or  of  pota* 
toes,  are  relatively  greater,  the  distillery  is  regulated  by  that  proportion.  IXudng  the 
enforcement  of  the  continental  system,  many  experiments  were  tried  in  making  sugar 
from  native  plants.  Von  Thaer  found,  after  many  trials,  that  the  most  profitable 
vegetable  from  which  sugar  could  be  made,  was  the  common  garden  turnip^  (of  whidi 
variety  Jacob  did  not  ascertain,)  and  that  whilst  sugar  was  sold  at  a  rix  dollar  the  pound,  it 
was  very  profitable  to  extract  it  from  that  root.  The  samples  of  sugar  made  during  that 
period  from  different  roots,  the  processes,  and  their  results,  aie  carefully  preserved  in 
the  'museum,  but  would  now  be  tedious  to  describe.  They  are  certainly  equal  in 
strength  of  sweetness,  and  those  refined,  in  color  and  hardness,  to  any  produced  from  the 
sugar-cane  of  the  tropics. 

574.  The  imjrrovemenl  of  the.  breed  of  sheepy  which  has  been  an  important  object 
of  this  establishment,  as  far  as  regards  the  fineness  of  the  wool»  has  admirably  succeeded. 
By  various  crosses  from  select  Merinos ;  by  sedulously  excluding  from  the  flock  every 
ewe  that  had  coarse  wool,  and,  still  more,  by  keeping  them  in  a  warm  house  during 
the  winter,  Von  Thaer  has  brought  the  wool  of  his  sheep  to  great  fineness,  fax  greater 
than  any  that  is  clipped  in  Spain ;  but  the  improvement  of  the  carcase  has  been  neglected ; 
so  that  his,  like  all  otlier  German  mutton,  is  very  indifl^ent. 

575.  Tfie  various  kinds  of  wool  have  been  arranged  by  Von  Thaer,  with  the  assistance 
of  the  professors  of  the  institution,  on'cards ;  and  the  fineness  of  that  produced  from 
difierent  races  of  slieep,  is  discriminated  with  geometrical  exactness.  The  finest,  are 
some  specimens  from  Saxony,  his  own  are  the  next.  Hie  fine  Spanish  wool  from 
Leon  is  inferior  to  his,  in  the  proportion  of  eleven  to  sixteen.  The  wool  from  Botany 
Bay,  bf  which  he  had  specimens,  is  inferior  to  the  Spanish,  He  had  arranged,  by  a 
similar  mode,  the  relative  fineness  of  the  wools  produced  on  the  difierent  parts  of  the 
body  of  the  sheep,  so  as  to  bring  under  the  eye,  at  one  view,  the  comparative  value  of 
the  difierent  parts  of  the  fieeces ;  and  be  had,  also,  ascertained  the  proportionate  wdght 
of  tliose  different  parts.  The  application  of  optics  and  geometry^  by  which  the  scales 
that  accompany  the  specimens  are  constructed,  is  such  as  to  leave  no  doubts  on  any 
mind  of  the  accuracy  of  the  results.  The  scales,  indeed,  show  only  the  fineness,  and 
not  the  length  of  the  fibre ;  which  is,  I  believe,  of  considerable  importance  in  the 
process  of  spinning.  Tlie  celebrity  of  the  Moegelln  sheep  is  so  widely  diffused,  that 
the  ewes  and  rams  are  sold  at  enormous  prices  to  the  agriculturists  in  East  Prussia, 
Poland,  and  as  far  as  Russia. 

576.  The  breeding  of  cotos  and  the  management  of  a  dairy  are  secondary  objects,  sb  far 
sa  regards  tlie  mere  farming ;  but  it  is  attended  to  with  care,  for  the  sake  of  the  pupils, 
who  thus  have  before  their  eyes  that  branch  of  agricultural  practice,  which  may  be  bene- 
ficial on  some  soils,  though  not  adapted  to  this.  The  cows  are  in  good  order,  of  an 
excellent  breed ;  and,  considering  that  they  are,  like  the  sheep,  fed  only  on  potatoes  and 
chopped  straw,  are  in  good  condition.  They  yield  when  in  full  milk,  from  five  to  six 
pounds  of  butter  weekly.  The  custom  of  killing  the  calves,  when  only  a  fortnight  or 
three  weeks  old,  prevails  here  as  well  as  elsewhere  in  Germany,  lliere  is  no  disputing 
about  taste ;  but  though  veal  is  a  favorite  food  in  Germany  at  the  tables  of  the  ridi,  it 
always  seems  very  unpleasant  to  an  Englishman. 

577.  TV  ploughs  at  Moegelln  are  better  conitructed  than  in  most  parts  of  Gennany.  They  resemble 
ear  common  swing-plough,  but  with  a  broader  fin  at  the  ^poUnt  of  the  share.  The  mould-lioard  is  cod- 
stnioed  on  a  very  ^ood  principle,  and  with  great  skill ;  the  convexity  of  its  fore-part  so  giaduaUy 
changing  into  concavity  at  the  hinder-part,  as  to  turn  the  soil  completely  upside  down.  The  land  u 
cleanly  and  straightly  ploughed  to  the  depth  of  six  and  a  half  or  seven  inchei 


whme  usual  work  is  about  an  acre  and  a  quarter  each  dav. 

"      "    toshi 


tes,  with  a  pair  of  oxen, 


578.  A  tkresMng-maekme  is  rarely  used,  and  only  to  show  the  pupils  the  principle  on  which  it  is  con- 
structed,and  the.eflbct  it  produces ;  but  having  nother  wind  nor  water  machinery  to  work  it,  the  flail  is 
almost  exclusively  used,  the  threshers  receive  the  sixteenth  bushel  for  their  labor.  The  rate  of  wages 
to  the  laborers  is  four  groschen  a  day,  winter  and  summer,  besides  which,  they  are  provided  with 
habitations  and  fuel    The  women  receive  firom  two  to  three  groschen,  according  to  their  strength  and 
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•kflL   Tbey  lit*  on  rye-lmad  or  potatoei,  thin  soiVb  and  acazcely  any  animal  fbod  bnl  baeon,  and  a 
Tcry  mall  pottlon  eren  of  that  j  yet  they  look  strong  and  lieatthy,  and  ttuerably  clean. 

579.  The  culture  ofihe  otne,  and  the  rearing  tf  the  tilkworm,  is  carried  on  in  the  more 
aottCberly  of  the  recent  territorial  accessions  which  has  been  made  by  Prussia.  The 
cuhuFe  of  culinary  vegetables  is  carried  on  round  Erfurth,  and  other  towns  furnished 
with  them  whose  neighborhoods  are  las  favorable  for  their  growth.  Garden  seeds  ara 
also  raised  at  Erfurth,  and  most  of  the  seedsmen  of  Germany  supplied  with  them.  Anise, 
canary,  coriander,  mustard,  and  poppy  seeds,  are  grown  for  distillers  and  others,  and 
woad,  madder,  teasle,  saffh>n,  rhubarb,  &c.,  for  dyers  and  druggists. 

580.  The  preteni  king  of  Prussia  has  done  much  for  agriculture,  and  is  said  to  design 
more,  by  lessening  the  feudal  claims  of  the  lords;  by  permitting  estates  even  of 
kn^fatly  tenure  to  be  purchased  by  burghers  and  non-nobles ;  by  simplifying  the  modes 
of  conveyance  and  investiture ;  by  setting  an  example  of  renouncing  most  of  the  feudal 
does  on  his  vast  patrimonial  estates ;  and  by  making  good  communications  by  roads, 
rivers^  and  canals,  through  his  extensive  territories.  (^Jacob*s  TVavels,  &c.  189.) 

SuBsscT.  4.    Agriculture  of  the  Kingdom  ff  ffanover, 

581.  The  agriculture  ^the  kingdom  of  Hanover  has  been  depicted  by  Hodgson  as  it 
appeared  in  1817.  The  territory  attached  to  the  free  town  of  Hanover  previously  to  its 
elector  being  made  king  of  Britain,  was  very  trifling ;  but  so  many  dukeidoms  and  other 
provinces  have  been  since  added,  that  it  now  contains  upwards  of  11,045  square  geo- 
gcaphical  miles,  and  1,314,104  inhabitants. 

582.  An  agricultural  sodety  was  founded  in  Hanover  in  1751,  by  Geo.  II.,  and 
about  the  same  time  one  at  Celle  in  Luneburg.  The  principal  business  of  the  latter 
was  to  superintend  and  conduct  a  general  enclosure  of  all  the  common  lands ;  it  waa 
coodttcCed  by  Meyer,  who  wrote  a  large  work  on  the  subject.  The  present  Hanove<< 
rian  ministry  are  following  up  the  plans  of  Meyer,  and,  according  to  Hodgson,  are 
^  extremely  solicitous  to  promote  agriculture. '* 

583.  2^  landed  property  cf  Hanover  may  be  thus  arranged :  One-sixth  belongs  to 
the  sovereign,  possibly  three-sixths  to  the  nobles,  one* sixth  to  the  corporations  of  towns 
and  religious  bcdies,  and  less  than  one-sixth  to  persons  not  noble.  The  crown  lands  are  let 
to  noblemen,  or  rather  favored  persons,  at  very  moderate  rents,  who  either  farm  them  or 
sub-let  tbem  to  ftrmers.  There  are  six  hundred  and  forty. four  noble  properties,  but 
few  of  tbem  with  mansions ;  the  proprietors  living  in  towns.  For  a  nobleman  to  live  in 
the  country  without  being  a  magistrate,  or  without  holding  some  office,  is  looked  on 
aa  degrading.  Hodgson  met  witli  only  three  instances  of  nobles  cultivating  their  own 
estates,  and  then  they  lived  in  towns.  The  farmers  of  these  estates  are  bauers  or 
peasants,  who  hold  from  ten  to  eighty  acres  each,  at  old  6xed  rents  and  services  long  since 
established,  and  which  the  landlord  has  no  power  to  alter.  «  It  may  be  from  this 
cause  that  so  few  nobles  reside  in  the  country.  They  have  in  truth  no  land  but  what  is 
occupied  by  other  people.  The  use  of  these  small  portions  of  land  on  certain  condi- 
tioDSy  is  the  propoty  of  the  occupier,  which  he  can  sell,  as  the  stipulated  rent  and 
services  wan  the  property  of  the  landlord.  Tlie  bauer  has  an  hereditary  right  to  the  use  ; 
the  landlord  an  hereditary  right  to  be  paid  for  that  use. 

584.  The  land  if  religious  corporations  is  let  in  the  same  manner  as  the  crown  lands. 
That  of  towns  is  generally  divided  into  very  small  lots  of  twelve  or  ten  acres,  and  let  to 
the  townsmen  as  gardens,  or  for  growing  potatoes  and  com  for  their  own  consumption. 
Almost  every  family  of  ibe  middling  and  poorer  classes  in  towns  as  well  as  in  the 
country  has  a  small  portion  of  land.  Most  of  the  towns  and  villages  have  large  com- 
mons, and  the  inhabitants  have  certain  rights  of  grasing  cows.  See. 

585.  The  occupiers  of  land  may  be  divided  into  two  classes,  meyers  and  leibeigeners. 
The  tint  occupy  from  eighty  to  twenty  acres^  and  pay  a  fixed  com  or  money  rent,  which 
the  landlord  cannot  alter,  nor  can  he  refuse  to  renew  the  lease  on  the  death  of  the 
occupier.  Tlie  money  rent  paid  by  such  farmers  varies  from  seven  to  twelve  shillings 
per  acre.  The  term  leibeigener,  signifies  a  slave,  or  a  person  who  owns  his  own  body 
and  no  mate.  He  also  holds  his  land  on  fixed  terms,  independently  of  the  will,  of  his 
kmL  His  conditions  are  a  certain  number  of  days'  labor  at  the  different  seasons  of 
sowingy  reaping,  &c,  bringing  home  his  lord's  fuel ;  supplying  coach  or  cart  horses  when 
wanted*  and  various  other  fhidal  services.  The  st«)ck  of  die  leibeigener  is  generally  the 
property  of  the  landlord,  who  is  obliged  to  make  good  all  accidents  or  dei^  in  cattle, 
■ad  to  supply  the  family  with  food  when  the  crops  fiul.  This  wretched  tenure  the 
governments  of  Hanover,  Prussia,  and  Bavaria  are  endeavoring  to  mitigate,  or  do  away 
altogetber ;  and  so  mudi  has  already  been  done  that  the  condition  of  the  peasants  is  said 
Co  be  greatly  superior  to  what  it  was  a  century  back. 

586.  The  five  landed  property  of  the  kingdom  of  Hanover  lies  principally  in  Fries- 
land  and  the  manh  lands.  There  it  is  cultivated  in  large,  middling,  and  smaU  farms  aa 
m  England,  and  the  agriculture  is  evidently  superior  to  that  of  the  other  provinces. 
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587*'  The  Idrgejarmers  iff  Hanover  hare  in  general  extensive  rights  of  pasturage ; 
keep  large  flocks  of  sheep,  grow  artificial  grasses,  turnips,  and  even  florin ;  and  have 
permanent  pastures  or  meadows.  Sometimes  a  brewerj,  distillery,  or  public  house,  is 
united  with  the  farm. 

588.  The  farm  ofColdingen,  within  eight  miles  of  Hanover,  waA  visited  by  Hodgson. 
It  contained  two  thousand  six  hundred  acres,  with  extensive  rights  of  pasturage :  it 
belonged  to  the  crown,  and  was  rented  by  an  amptman  or  magistrate.  The  soil  was  a 
free  brown  loam,  and  partly  in  meadow,  liable  to  be  overflown  by  a  river.  The  rota- 
tion on  one  part  of  the  arable  lands  was,  1.  drilled  green  crop ;  2.  wheat  or  rye ; 
3.  clover ;  4.  wheat  or  rye ;  5.  barley  or  pease,  and  6.  oats  or  rye.  On  another  portion, 
fallow,  rape,  beans,  and  the  cabbage  turnip  or  kohlTube ;  flax  and  oats  were  introduced. 
Seven  pair  of  horses  and  eight  pair  of  oxen  were  kept  as  working  cattle.  No  cattle 
were  fattened ;  but  a  portion  of  tfie  land  was  lub-let  for  feeding  cows. 

589.  Qf^eep  there  were  two  thousand  two  hundred,  of  a  cro«  between  the  Rhenish  or  Saxon  breed 
and  the  Merino.  No  attention  waa  paid  to  the  carcaae,  but  only  to  the  wool  The  "  shepherds  were  all 
dreiaed  In  long  white  linen  coats,  and  white  linen  snuulclothet,  and  wate  large  hats  cocked  up  behind, 
and  ornamented  Xxy  a  large  steel  buckle.  They  all  looked  respfrtaMe  and  clean.  They  were  paid  in  pro. 
portion  to  the  success  of  the  flock,  and  had  thus  a  considerable  interest  in  watching  over  its  improvement. 
They  received  a  ninth  of  the  pronts,  but  also  contributed  on  extraordinary  occasions ;  such  as  buying  oil- 
cake for  winter-fiMMl,  when  it  was  necessary,  and  on  buying  new  stock,  a  ninth  of  the  expenses.  The 
head-shepherd  had  twcninths  of  the  profits. 

690.  (^  the  workmen  on  this  farm,  some  were  paid  in  inoportlon  to  their  labor.  The  threshers,  fbr 
example,  were  paid  with  the  sixteenth  part  of  what  they  threshed.  Other  laborers  were  hired  by  the 
day,  and  they  received  about  sevenpence.  In  harvest>time  they  may  make  eightpenoe.  Some  are  paid 
bj  uie  piece,  and  then  receive  at  the  rate  of  two  shillings  for  cutting  and  binding  an  acre  of  own. 

591.  The  farming  of  the  cuUivators  of  free  lands  resemiiles  that  of  England,  and  is 
|>C8t  exemplified  on  the  Elbe,  in  the  neighborhood  of  Hambui^;.  A  distinguishing 
characteristic  is,  that  the  farm-hbuses  are  not  collected  in  villages ;  but  each  is  built  on 
the  ground  its  owner  cultivates.  **  This,'*  Hodgson  observes,  "  is  a  most  reasonable 
plan,  and  marks  a  state  of  society  which,  in  its  early  stages,  was  different  from  that  of 
the  rest  of  Germany,  when  all  the  vassals  crowded  round  the  castle  of  their  lord.  It  is 
an  emblem  of  security,  and  is  of  itself  almost  a  proof  of  a  diflTerent  origin  in  die  people, 
and  of  an  origin  the  same  as  our  own.  So  far  as  I  am  acquainted,  this  mode  is  fol- 
lowed only  in  Britain,  in  Holland,  on  the  sea-coast,  from  the  Ems  to  the  Elb,  to  which 
Holstein  may  be  added,  and  the  vale  of  Amo  in  Italy.  It  is  now  followed  in  America ; 
and  we  may  judge  that  this  reasonable  practice  is  the  result  of  men  thinking  for  them* 
selves,  and  following  their  individual  interest."  (  Traveltf  &c.  vol.  i.  p.  347.)  We  may 
add  tliat  it  is  also  followed  in  great  part  of  the  mountainous  regions  of  Norway,  Sweden, 
and  Switzerland.     (See  C3arhe*s  Scan^navia  and  BakewetVs  Tarentaise,  &c) 

592.  Many  proprietors  of  free  lands  near  Hamburg  also  fiurm  them.  Speaking  of 
these  fanners,  Hodgson  observes,  "  ccnnpared  with  the  other  farmers  of  Germany,  Sbey 
live  in  affluence  and  splendor.  They  eat  meat  three  or  four  times  a-day,  and  instead  of 
being  clad  in  coarse  woollen,  which  has  been  made  by  their  wives,  they  wear  fine  English 
clothes,  and  look  like  gentlemen.  Their  sons  go  for  soldier  officers,  and  the  daughters 
are  said  to  study  the  Journal  des  Modes,  The  proprietors  ride  into  'town  to  take  their 
coffee  and  play  at  billiards,  and  hear  and  tell  the  news,  and  at  Imme  they  drink  their 
wine  out  of  cut  glass,  or  tea  out  of  china.  Hieir  houses  are  all  surrounded  by  lofty 
trees  and  handsomely  laid-out  gardens ;  the  floors  are  carpeted,  and  the  windows  of 
plate  glass.  The  dwelling  apartments,  the  bams,  and  the  places  for  the  cattle,  are  all 
covered  with  one  immense  roof,  and  every  house  looks  sometliing  like  a  palace  sur- 
rounded with  a  little  park.  The  proprietors  direct  the  agriculture,  without  working  a 
great  deal  themselves,  and  resemble  much  in  their  hearty  manners  Englisli  farmers. 

593.  In  Ffiedand  they  use  a  swing-plough,  known  in  England  as  the  Dutch  plough, 
the  mediate  origin  of  the  Rotherham  plough,  and  remotely  of  Small's  Scotch  plough. 
Even  the  cottagers  who  rent  free  lands  are  totally  different  from  the  bauers.  Their 
cottages  are  whit&-wadied ;  and  they  have  gardens  neatly  enclosed,  planted  with  fruit- 
trees,  and  careliilly  cultivated.     Such  is  the  influence  of  liberty  and  security. 

594.  The  farming  of  the  bauers^  like  that  of  the  meyers,  is  prescribed  by  the  lease* 
and  consists  of  two  crops  of  com  and  a  fallow.  *<  Sometimes,**  Hodgson  observes,  **  they 
may  sow  a  little  clover,  lucerne,  or  spergel  (spurry) ;  but  they  seldom  have  meadows, 
and  keep  no  more  cattle  than  is  necessary  for  their  work,  and  those  the  common  lands 
can  feed :  sheep  are  only  kept  where  there  are  extensive  heaths ;  one  or  two  long-lagged 
swine  are  common;  and  poultry.  The  large  fanners  sometimes  plough  with  two  oxen  ; 
but  the  bauers,  except  in  the  sandy  districts,  invariably  use  horses.  When  they  are  veiy 
poor,  and  have  no  horses,  they  employ  their  cows.  Two  or  more  join  their  stock,  and» 
with  a  team  of  four  cows,  they  plough  very  well.  Sometimes  they  work  their  land  with 
the  spade.  Hie  houses  of  the  bauers  in  Hanover,  as  in  most  parts  of  Germany,  are 
built  of  whatever  materials  are  most  readily  come  at,  put  together  in  the  coarsest  man., 
ner.     They  are  seldom  either  painted  or  wfaite-waahed,  and  are  unaccompanied  by 
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cidior  yards,  nils,  gnle9»  gardens,  or  other  endosuies.  Iliey  seem  to  be  so  much 
employed  in  providing  the  mere  necessaries  of  life,  that  diey  have  no  time  to  attend 
to  its  luxuries.  A  savage  curiously  carves  the  head  of  his  war-spear,  or  the  handle  of 
his  hatchet,  or  he  cuts  his  own  £sce  and  head  into  pretty  devices ;  but  no  German 
hsuer  ever  paints  his  carts  or  his  ploughs,  or  ornaments  his  agricultural  implements.** 
(Vol.  L  246.) 

595.  7b  improve  the  agriculture  of  Hanover,  Hodgson  justly  observes,  **  the  sim- 
pleit  and  most  effectual  way  would  be  for  government  to  sell  all  the  domains  by  auction' 
in  good-sixed  farms,  as  the  Prussian  government  has  done  in  its  uewly-acquined  domi- 
nions. This  would  end  in  introducing  the  Northumberland  husbandry,  to  which,  ac-  • 
cording  both  to  Jacobs  and  Hodgson,  the  soil  and  climate  are  well  adapted,  and  double 
the  present  produce  would  be  produced."  To  these  improvements  we  may  suggest 
another,  that  of  limiting  the  rank  of  noble  to  the  eldest  son,  so  as  the  rest  might,  without 
diignKe^  engage  in  agriculture  or  commerce.  Tliis  last  improvement  is  equally  wanted 
Ibr  the  whole  of  Germany. 

SuBSBCT.  5.     Preaent  State  of  the  Agriculture  tf  Saxony, 

596.  The  husbandry  and  state  of  landed  property  in  SaxoTUf  has  so  much  in  common 
with  that  of  Hanover  and  Prussia,  that  it  will  only  be  requinte  to  notice  the  few  fea- 
tores  in  which  they  differ. 

597.  Hie  culture  of  the  mne  and  the  sUHnvorm  are  carried  on  in  Saxony,  and  the  latter 
to  some  extent.  The  vine  is  chiefly  cultivated  in  the  margravate,  or  county  of  Tlieissen, 
and  entirely  in  the  French  manner.  (407.)  The  mulberry  is  more  generally  planted 
and  chiefly  to  separate  ptroperties,  or  fields,  or  fill  up  odd  comers,  or  along  roads,  as  in 
the  southern  provinces  of  Prussia  and  Hanover,  and  in  France. 

596.  The  wool  of  Saxony  is  reckoned  the  finest  in  Germany.  Tliere  are  three  soria^ 
that  fitxn  the  native  short-wooUed  Saxon  sheep;  that  from  the  produce  of  a  cross  be- 
tween this  breed  and  the  Merino;  and  that  from  the  pure  Merino.  In  1819,  Jacob 
inspected  a  flock  of  pure  Merinos,  which  produced  wool  that  he  was  told  was  surpassed 
by  none  in  fineness,  and  the  price  it  brought  at  market.  It  v^as  the  property  of  the 
lord  of  the  soil,  and  managed  by  the  amptman,  or  farmer  of  the  manorial  and  other 
rights.  Till  the  year  181S,  it  consisted  of  1000  sheep;  but  so  many  were  consumed 
in  that  year,  first  by  the  French,  and  next  by  the  Swedes,  that  they  have  not  been  able  to 
repboe  them  further  than  to  650.  The  land  over  which '  they  range  is  extensive  and 
dry;  not  good  enough  to  grow  flax,  but  a  course  of  1.  fallow,  2.  potatoes,  3.  rye  or 
bsriey,  was  followed,  and  the  show  of  the  rye  and  barley  vrith  the  poitatoes,  constituted 
the  winter  food  of  the  slieep.     ( Travelsy  &c.  p.  265. ) 

599.  The  general  rotation  of  crops  in  Saxony,  according  to  Jacob,  is  two  com  crops, 
and  a  fidlow,  or  two  com  crops  and  pease.  There  are  some  exceptions ;  and  cab- 
bages, turmpa,  and  kohl  riibe  are  occasionally  to  be  seen.  The  plough  has  two 
ateb,  and  is  drawn  by  two  oxen ;  **  and  sometimes,  notwithstanding  the  Mosaic 
prohibition,  with  a  horse  and  a  cow.'*  Tliere  are  some  fine  meadows  on  the  bordeit 
ef  the  brooks  near  the  villages ;  but?  they  are  in  general  much  neglected,  and  for 
want  of  draining  yield  but  coarse  and  rushv  grass.  The  houses  of  the  farmers  are 
in  villages,  the  largest  for  the  amptman,  ana  the  next  for  the  meyers  and  leibeigeners. 
**  Ihe  whole  tract  of  land,  from  Meissen  to  within  two  English  miles  of  Leipsic,  is  a 
landy  loam,  admirably  calculated  for  our  Norfolk  four-course  system,  by  which  it 
would  be  enabled  to  maintain  a  great  quantity  of  live-stock,  and  produce  double  or 
trdile  the  quantity  of  com  it  now  yields.  In  the  whole  distance  from  Wurzen,  about 
fifteen  miles,  I  saw  but  three  flocks  of  sheep ;  two  were  small,  the  other,  which  I  ex- 
amined, consisting  of  about  one  thousand  ewes,  wedders,  and  tags,  belonged  to  a  count, 
whose  name  I  did  not  ascertain.  As  he  is  lord  of  a  considerable  tract  of  country,  the 
ilock  has  the  range  of  numy  thousand  acres  in  the  summer,  and  in  the  winter  are  fed 
'  with  chopped  straw  and  potatoea.  Upon  our  system,  which  might  be  advantageously 
httrodnoed,  the  same  quantity  of  land  would  maintain  ten  times  as  many  sheep,  and 
•till  produce  much  more  com  than  it  does  at  present.**     {Jacob*s  Travels,  SOI . ) 


6QI1L  Tkeeowt  near  the  oUlaget,  between  Meiiten  and  Leipric,  were  numerous  compared  with  the  Aetp, 
)nt  MoenUy  looked  poor.  ''Am  I  saw,**  oontinuet  Jacob,  "  no  bay  or  oom-stacks  in  the  whole  distance, 
I  had  been  puaded  to  conceive  in  what  manner  their  oows  could  be  supported  through  the  winter.  Upon 
bqpdrfDg,  I  learnt  a  mode  of  kecptng  them,  which  was  qiiite  neW  to  me,  but  which  I  cannot  condemri. 
The  laiki  is  thvoraUe  to  the  growth  of  cabbages,  and  abundant  quantities  are  raised,  and  form  a  mate, 
rial  artide  of  hanum  sustenance ;.  the  surplus,  which  this  year  is  considerable,  is  made  into  sour-krout, 
with  a  less  portion  of  salt  than  is  applied  when  it  is  prepared  as  food  for  man.  This  is  found  to  be  very 
•Dod  ftr  eawM,  and  fkvorabie  to  the  encreaae  of  their  milk,  when  no  green  Ibod,  or  any  thing  but  straw 
caabeofataioed.'*    (2V«Md^  fte.  90%) 

601.  Tie  land  isriCWs  Add  mtUs  qf  tdpsic  is  almost  wholly  in  earden-culture,  and  is  vastly  productive  of 


evqy  kbid  of  cuUaaiy  vegetable.  The  fruit-trees  and  orchards,  notwithstanding  many  of  them  showed 
ve«%caof  the  war,  surpnaed  Jaeob  by  their  abundance.  The  inhabitants  subsist  much  less  on  animal 
{han  we  do,  but  a  larger  qoantlty  of  fruit  and  vegetables  is  consumed ;  and  hence  they  have  greater 
mtorwuMiu  to  Imnove  thrir  quality,  and  to  encreaae  their  quantity,  than  exist  In  those  rural  districts 
•fOiwt  Mtatewhidi  are  renored  from  the  great  towns. 
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€02.  Jac9b*9  opinion  rf  the  agricuUure  of  Saxony  is,  that  it  is  equal  to  that  of  Prussia. 
In  one  respect  he  thinks  it  superior,  as  no  portion  of  tlie  soil  is  wholly  without  some 
cultivation  ;  but  that  cultivation  b  far  below  what  the  land  requires,  and  the  produce 
much  less  than  the  inhabitants  must  need  for  their  subsistence. 

SuBSECT.  6.    Trtteni  State  of  the  Agriculture  of  the  Kingdom  of  Bavaria. 

603.  Bavaria  it  one  of  the  most  backward  countries  of  Germany,  in  regard  to  every  kind 
of  improvement.  A  bigotted  and  ignorant  priesthood,  not  content  with  possessing  a 
valuable  portion  of  the  lands  of  the  country,  have  insisted  on  the  expulsion  of  the 

.  procestants,  and  on  the  strict  observance  of  the  endless  holidays  and  absurd  usages  which 
impede  the'  progress  of  industry  among  their  followers.  <*  Hence  a  general  habit  of 
indolence  and  miserable  backwardness  in  all  arts,  and  especially  in  agriculture ;  and 
in  point  of  learning,  a  complete  contrast  to  the  north  of  Germany."  During  the 
electorate  of  Bavaria,  one  of  its  electors,  contemporary  with  Joseph  II.  of  Austria, 
desirous  of  introducing  improvements,  abolished  monastic  ordera  in  some  parts  of  his 
dominions ;  but  the  people  were  by  no  means  ripe  for  such  a  change,  notwithstanding 
tlie  existence  of  masonic  societies,  supposed  (but  ignorantly}  to  have  rendered  them  ripe 
for  any  sort  of  revolution. 

604.  The  turface  of  Bavaria  is  mountainous  toward  the  south ;  fbe  ground  rising  in 
the  direction  of  the  Alps,  and  containing  a  number  of  lakes  and  marshes,  with  little 
that  has  as  yet  been  brouglit  under  tillage.  To  the  northward  are  extensive  plains,  and 
also  wooded  mountains.  Indeed,  the  greater  part  of  the  country  is  either  in  mountain 
or  underwood. 

605.  The  crops  cultivated  are  the  usual  corns,  legumes,  and  roots ;  but  potatoes  and 
turnips  are  not  very  common.  Excellent  wine  is  produced  on  the  hills ;  but  little  silk 
or  maize  even  in  the  warmest  parts. 

606.  Imjtrovements,  we  are  told,  are  now  taking  place  even  in  Bavaria. 

SuBSECT.  7.    Present  State  of  the  Agriculture  of  the  Empire  of  Austria. 

607.  Agriculture  is  in  a  very  bachoard  state  throughout  the  whole  of  the  Austrian 
^hnUnions,  The  soil,  surface,  and  climate  are  almost  every  where  favorable  for  hus- 
bandry ;  but  the  political  circumstances  of  the  country,  and  the  ignorance  of  its  in- 
habitants, which  is  greater  than  in  most  other  parts  of  Germany,  have  kept  it  in  nearly  a 
fixed  state  for  several  centuries.  Various  attempts  have  been  made  during  the  eighteenth 
century  to  improve  the  condition  of  the  peasantry,  and  simplify  the  laws  relating  to 
landed  property,  especially  by  Joseph  II.;  but  they  have  produced  no  effect,  chiefly,  as 
it  appears,  because  too  much  was  attempted  at  once.  There  are  agricultural  societies  at 
Vienna,  Pesth,  Prague,  and  other  places ;  and  a  very  complete  agricultural  school  or 
georgicon  has  been  established  at  Kesztheley  in  Hungary,  by  a  highly  patriotic  indi- 
vidual, Graf  Festetits.  A  copious  account  of  it  has  been  given  by  Dr.  Bright  {Travels 
in  Hungary  t  in  1814.  361.  et  seq.),  by  which  it  appean  considerably  more  extensive 
than  tliose  of  Hofwyl  or  Moegelin. 

608.  The  landed  property  of  Austria  is  under  similar  circumstances  of  division  and 
occupation  with  that  of  the  rest  of  Gennany.  Periiaps  the  number  of  large  estates  is 
greater  in  proportion  to  the  small  properties.  In  Hungary  they  are  of  immense  extent,  and 
cultivated  almost  entirely  by  their  proprietors.  <<  In  considering  a  Hungarian  property,** 
Dr.  Bright  observes,  "  we  must  figure  to  ourselves  a  landed  ptoprietor  possessing  ten, 
twenty,  or  forty  estates,  distributed  in  difi^erent  parts  of  the  kingdom,  reckoning  his 
acres  by  hundrois  of  thousands,  and  the  peasants  upon  his  estates  by  numbers  almost  as 
great;  and  remember,  that  all  this  extent  of  land  is  cultivated,  not  by  farmers,  but  by 
his  own  stewards  and  officers,  who  have  not  only  to  take  care  of  the  agricultural  manage- 
ment of  the  land,  but  to  direct,  to  a  certain  extent,  the  administration  of  justice 
amongst  the  people :  and  we  must  further  bear  in  mind,  that  perhaps  on&-third  of  this 
extensive  territory  consists  of  the  deepest  forests,  affording  a  retreat  and  shelter,  not  • 
only  to  beasts  of  prey,  but  to  many  lawless  and  desperate  characten,  who  often  defy, 
lor  a  great  length  of  time,  the  vigilance  of  the  police.  We  shall  then  have  some  faint 
conception  of  the  situation  and  duties  of  a  Hungarian  magnat.** 

609.  To  conduct  the  btuinets  of  such  extensive  domains,  a  system  of  officera  is  formed, 
and  governed  by  a  court  of  directors ;  and  on  well-regulated  estates,  this  band  of 
managen  exhibit,  in  their  operations,  all  the  subordination  of  military,  and  the  accuracy 
«f  mercantile  concerns.  For  this  purpose  an  oflice  is  established  at  or  near  the  estate 
jm  which  the  magnat  resides,  in  which  a  court  of  directore  is  held  at  stated  periods, 
usually  once  a  week.  This  court  consists  of  a  president  or  plenipotentiary,  a  director 
ior  solicitor,  a  prefect,  auditor,  engineer  or  architect,  a  fiscal  for  law  affiurs,  the  keeper 
of  the  archives,  besides  a  secretary,  clerks,  &c.  Its  business  is  to  review  all  that  has 
ttkea  place  on  the  difflerent  estates,  whether  of  an  economical  or  judicial  nature,  to 
examine  accounts,  and  r^ulate  future  proceedings.    The  steward  of  euh  separate  estate 
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bM  *]n  a  imMj  eaarU  It  coaAa  of  tbc  final  or  1bw;«t,  tbe  bdUff,  the  foreM  muter, 
thiiminiiri.  the  trcBurer,  fbremenand  lub.foremen,  poUce  offlren  to  guard  |>riimers  ind 
k«t>  *nn  •*  "o**.  *■"*«  keep*''.  r«"geffc  ""l  ■  giaha.  The  ntale*  of  Prince  Esur- 
k^,  wlikJi  ■»  Iha  iargtu  in  Etiivps  ;  oT  Graf  FestetiU,  and  Prince  Balltiyani,  are 
onipkiafUiianiodaofgOTcniDwnl  and  culture;  of  which  itmaj  beobHrred,  tlial,  like 
"    -    -    ■        '- ' ' — ■-,  but  very  unproductiTc  of  pnjfiU 


Sia  Tie  crwH  kat  uunnu;  tracU  tf  butdi,  cipedall;  in  Gallicia ;  and,  iadepcnd- 
tBdj  at  dme,  the  penmal  ectates  at  tlw  reigning  iamily  unouDt  to  upward*  of 
lOOfXKS.  Mcriii^  a  yao-,  all  of  whicb  are  CunMd  by  itewarda.  In  tim  MaraTian,  Bo. 
boaan,  and  Auitiiaa  diriricti,  howeTer,  wtiers  the  estates  are  not  so  large  as  in  Hun- 
pry,  aiid  the  people  rather  in  better  circumMaucss  ai  to  property  and  knowledge,  they 
■re  bsquently  ftiined  on  the  meyer  lystem. 

611.  Tlu  Autrian  dominimt,  like  the  reM  of  Germany,  are  unencloaed,  with  the 
nual  exraptionsi  the  faim-bouies  and  cottage*  ar«  usually  built  gf  wood,  and  tUcUy 
cofcnd  wilb  tbatcb  or  with  shinglai.  The  cottages  are  remarkably  uiiilbnii  in  Hun- 
guy,  and  village  scenoy  there,  according  to  Dr.  Bright,  must  be  the  dullest  in  Europe. 
Not  less  so  is  their  cultivated  pluns :  epedcing  of  a  plain  near  Presburg,  be  says, 
"  The  peuantB  were  employed  in  plouf'~'-~  '" 

the  land,  and  my  diiTer  (Jig.  Tl.)  cbeen 
■ay  by  a  Sclanmian  aong.  But  let  nc 
bsindueed,  by  these  eiptesiioaa,  to  flgu 
Ibb  imaginalion  a  scene  of  rural  deli^. 
pisiii  it  nneulirened  by  trees,  uniotersect 
bsdgts,  and  thinly  iubsbited  by  human  be 
s  wa«e  of  araUe  land,  badly  rultjiated,  uiu 

yielding  imperfect  crops  to  proprietors,  iriio  are  scarcely  coosdous  of  the  extent  of 
mitory  they  possess.  It  is  for  some  branch  of  the  families  of  Ealethaxy  or  Palfy,  known 
■a  dian  DOJy  by  name,  that  the  Sclaronian  peasants  who  inhabit  these  r^oos  are  em. 
^oytd.  TiKir  appearance  bespeaks  no  fostering  care  from  the  superior, — no  independent 
nspiet,  yielded  irith  free  satisfaction  from  the  inferior.  It  is  easy  to  perceive  that  all  sti- 
taulns  to  faiTention,  all  indiement  to  eitraordinary  exertion,  is  wantiaK.  No  one  peasant 
bM  proceeded  in  the  arts  of  life  and  drilitstion  a  step  briber  than  his  neighbor.  When 
yea  hare  seen  one,  you  have  seea  all.  From  the  same  little  hat,  covered  with  oil,  falls 
■lie  ssue  matted  long  black  hair,  negligently  plaited,  or  tied  in  knots  ;  and  over  the  same 
dirty  jsiiet  and  trowsos  ii  wrapped  on  each  a  cloak  of  coarse  woollen  clotb,  or  sbeep- 
Ain  still  relaiiung  iu  wcKd.  Whether  it  he  winter  or  summer,  week-day  or  sabbath, 
■be  Sclaronian  of  this  district  never  lays  aside  his  cloak,  or  is  seen  but  in  heary  boots. 

£12.  Thrir  iiutritmeiUi  of  agricvltmt  (Jig.  TS.)  are  throughout  the  same ;  and  in  all 
ttsiT  habitations  is  observed  a  fettect  unifomity  of  dedgn.  A  wide,  muddy  road  sqiaratas 
two    rows    of    cottages. 


hrior  et  tlw  cottage  is  ir 
nasi  si  divided  into  three  small  rooms  on  the  ground  floor,  and  a  little  space  in  the  loof 
«iiMd  for  lumber.  Hm  roof  is  commonly  covered  with  a  very  thick  thatcb  ;  the  walls 
ve  wliila-wSBhed,  and  pierced  towards  the  road  by  tiro  imall  windows.  The  cottves 
■n  iHaalty  placed  a  few  yards  distant  from  each  oAer.  The  intervetung  space,  daflsncud 
bf  a  i^  ami  pte,  or  a  hedge  of  wicker-work  towards  the  road,  forms  the  farm-yard, 
"lith  mna  back  some  way,  and  contains  a  abed  or  outhouse  for  the  cattle.  Such  Is  the 
<nt«srd  qqtcarance  of  the  peasant  and  his  h^talioii.  lie  door  opens  in  the  side 
'rf  (be  house  into  the  middle  room,  or  kitchen,  in  which  ii  sn  oven,  constructed  of  clay, 
*>ll  raknlated  for  liaking  brad,  and  various  implement!  for  housdnld  purposes,  iriiich 
RKxnIly  occupy  this  apartment  fiilly.  On  (Beta  ndeoftbert>omisadoor,  communicatiiw 
■DMsbaDd  widi  the  Ifanily  donnitoryi  in  whidi  are  tbe  two  windows  that  look  into  the  road. 
TUs  dtambcr  b  tuuUy  small,  but  well  arranged ;  the  beds  In  good  order,  piled  upon  each 
eAst,  lob*  spread  out  on  the  floor  at  night;  and  tbe  waUscoTcred  with  a  multiplicity  of 
pnanaaadimsgeaof  our  Saviour,  together  with  diafaea,  plates,  and  vessels  of  coarse 
MilhsBiiBla.     Hie  01'      -       -  -         . 


9S  HISTORY  OF  AGRICULTURE.  Paw  I. 

for  conmnption  and  for  Med,  bladden  of  tallow,  uusagcs,  and  other  article*  of  proriuon, 
in  quuititiei  wbidi  it  would  aitonich  ut  to  find  in  an  Knglith  cottage.  We  muit.  bowexr, 
keep  in  mind,  that  the  hsrvCTt  of  the  Hungarian  peasant  antidpate*  the  income  of  the  Hhole 
jrti ;  and,  from  the  circumetanm  in  which  be  is  placed,  he  should  rather  be  compared  with 
our  farmer  than  our  laborer.  Tbe  yards  or  foldn  between  the  bousea  are  (uually  much 
neglected,  and  ate  the  dirt;  receptacles  of  a  thousand  unclean))'  objeca.  Li^t  carta  and 
ploughs  I  Jig,  72.',  with  which  the  owner  performa  his  stated  labor,  —  his  meagre  caUle, 
—  a  loose  rudely  formed  heap  of  bay,  —  and  half  a  doien  ragged  children,  —  lUnd  there 
in  mixed  confusion  ;  over  which  three  or  four  noble  dog",  of  a  peculiar  breed,  resembling 
in  some  degree  Ibe  Newfoundland  di^,  keep  faithful  watch."    [TVav.  in  Hvng-  &c.  19.) 

€J3.  The  agn'cttlttiral  jirodvce  of  Austria  is  the  most  varied  of  any  part  of  Germany. 
Eicellent  wheat  is  cultiiated  in  Gallicia,  where  the  soil  is  chiefly  on  limestone,  and  in 
tile  adjoining  province  of  Buckowine;  and  from  both  immense  guantitiet  are  sent  down 
tfte  Vistuls  to  Dantiic.  Wheat,  rye,  and  all  the  other  cams,  are  grown  alike  in  evei7 
^strict,  and  the  quantity  might  he  greatly  encrcased  if  tliere  were  a  sufficient  demand. 
Maiie  is  cultivated  in  Hungary  and  Transylvania ;  millet  in  Hungary,  Sclavania,  and 
Csintbia ;  and  rice  in  the  mar«hy  dittricts  of  Temetwar.  Tobacco  is  eitensively  cuU 
tivsted  in  Hungary,  and  eicellent  hops  are  produced  tn  Moravia  and  Bohemia.  It  li 
eatimaled  that  about  a  sixth  part  of  the  Austrian  dominiotu  i>  under  tilla{^.  TIk 
most  common  rotation  is  two  corn  crops,  and  fallow  or  rest. 

614.  The  vine  is  cultivated  to  the  greatest  extent  in  Hungary.  The  well  known 
T<^y  ii  raised  on  the  last  chain  of  tlie  Carpathian  hills  in  the  neighborhood  of  the 
town  of  Tokay.  The  district  eitends  over  a  space  of  about  twenty  English  miles. 
"  Throughout  the  whole  of  this  country  ii  is  the  custom  to  collect  the  grapes  whieb 
bave  become  diy  aitd  sweet,  like  raisins,  whilst  hanging  on  the  treea.  l^iey  are  gi^ 
tfaered  one  by  one ;  and  it  is  from  them  alone  that  the  prime  Tokajr,  or,  as  it  is  termed, 
Tokay  Ausbruch,  ia  prepared,  which,  in  1807,  sold  for  100  florins  the  cask  of  180 
halbes  on  the  spot.  Tbey  are  first  put  together  in  ■  cask,  in  the  bottom  of  which  holes 
are  bored  to  let  that  portion  of  the  juice  escape  which  will  run  from  them  without  any 
pressure.  This,  whidi  is  called  Tokay  essence,  is  generally  in  very  small  quantity,  md 
very  highly  pnied.  The  grapes  are  then  put  into  a  vat,  and  trampled  with  the  bare 
feet,  no  greater  pressure  being  permitted.  To  the  squeeted  nuss  is  next  added  an 
equal  quantity  of  good  wine,  which  is  allowed  (o  stuid  for  twenty-four  hours,  and  is 
then  strained.  This  juice,  wiiliout  fuither  preparation,  becomes  the  tiu-.famed  wine  of 
Tokiy,  whicii  it  difBcult  to  be  obtained,  and  sells  in  Vienna  at  the  rale  of  IS/,  sterling 
per  dozen.  The  greater  part  of  these  vineyards  is  the  property  of  the  onperoT; 
several,  however,  are  in  the  hands  of  nobles."    (Brighl't  Trevrit.) 

SIS.  i<ng|ftcrt;«cEet  i/tfunjorun  Kitne,  called  M^neser,  ia  said  toequal  Tokayi  next 
to  that  in  value  comes  the  wines  of  (Edenburg,  Rusth,  St.  Gyorgy,  and  Ofen,  followed 
by  a  great  variety,  whose  names  are  as  variousas  the  bills  which  produce  (hem.  Hie  grape 
which  is  preferred  for  making  the  Tokay  and  other  Hungarian  wines  of  that  cfaararler, 
ii  a  small  black  or  blue  grape,  figured  and  described  by  Sickler  in  his  GarUn  tiagOBue 
<d  1804,  a*  the  Hungarian  blue. 

616.  fVunu  are  cultivated,  or  rather  planted  and  led  lo  themselves ;  and  an  eicdicnt 
brandy  is  distilled  from  the  fermented  fruit. 

6IT.    The  cutntre  f/iiik  is  in  the  least  fiorishing  slate  in  Hungary  ;    but  succeeds  wetl 
in  Austria  and  Moravia.      That  of  cotton  was  tried,  but  left  off  chiefly  on  account  of  the 
unbvorvbleness  of  the  autumns  fur  ripening  the  capsules.      Tbe  mountain  rice  (Orytn 
muHca),  from  the  north  of  China,  woa  cultivated 
with  success,  btitneglectedduringlhe  late  wars.  ^ 
■'  lie  greatest   advantages  which  it  promised  ^ 
■roaefromtbesilUBtiansinwhichilwouldflarish,  ^ 
and  the  fact  of  its  not  requiring  marshy  lands,  v 
_j.!_i.  ._.     _   J .. .  -^  ijj^  health  of  those  ' 


s."  The  rhuscotinui  is  extensively  collected* 
m  tbe  wastes,  and  used  as  a  tanning  plant,  a 
edally  in  the  preparation  of  morocco  leather.  H 
Dad  is  cultivated  as  a  substitute  for  indigo ;  \^ 
cyperus  esculenlUB  i^.  73  a.),  and  the  as- % 


Woad  is  CI 

the  cyperus  e 

tragalus  bisticus,  (6),  as  substitutes  for  coff^  ;  ^ 

Ibeseedsof  the  latter,  and  the  tubers  of  the  for-   ^ 

Dwr,  being  the  parts  used.     Tbe  acer  campestre, 

platanoido,   and    pseudo-platanus,    have   been 

tapped  for  sugar,  and  the  A.  saccliarinum  ex-   ' 

tensitely  cultivated  for  tbe  same  purpose,  bat   * 

without  any  useful  result.     Itwasfoundcbe^ier 

to  make  sugar  (ran  tbe  grape.     Tib  cidture  of  coffee,  olitct,  bdigo,  and  othw  cciotks, 

Jiaa  been  tried,  hut  fiulHl-  . 
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618.  3V  na*i»t  and  cart  ^  beet  wn  mudi  attaDded  ta  dtirldg  the  Utter  put  of  tha 
I  iglili  iiilh  teoturj.  A  pubnc  Khool  wu  opened  st  Viemia,  uid  loine  in  the  pro. 
fincc*;  and  gnat  encoungemeat  was  given  to  luch  u  kept  Iuth.  Some  proprielon 
in  Hangtrj  piiimeiit  300  itock.hiTL'ji.  It  is  cuMomary  there  to  tmupoM  them  rrom 
placa  to  plaee,  preferring  utea  where  buckwheat  or  the  lime-tree  aboundi.  Tbe  honey, 
wben  procured,  ia  greatly  ancreaaed  in  Tajue  \>j  eipo^ire  to  the  open  air  for  some  weeka 
dartog  vinter  ;  it  then  become*  hard,  and  as  while  a.i  snow,  and  ii  »ald  to  the  maiiu- 
lactuma  at  liquor*  at  a  high  price.  Tbe  noted  iuJian  liqueur,  ro$Bglia,  made  alio  ia 
DuKaic,  ii  nothing  more  Ihaa  Ihis  bonej  blanched  by  frow,  and  tpirit;  though 
the  hooey  used  ii  aaid  to  be  that  of  the  lime-tree,  which  ia  produced  only  in  tlie  foreala 
of  that  tree  near  Kowno  on  tbe  Niemen,  and  aelli  at  more  than  three  timea  the  price 

619.  Thr  lav  tt'xi  ^  AuMna  connsta  of  aheep,  cattle,  hones,  piga,  and  poultry. 
Cottfiderable  attention  W  late);  bceo  paid  Is  the  tireeding  of  iheep,  and  tbe  Merino 
bncd  has  been  introduced 

a>  the  gonmmeDt  estates, 
•od  tluae  of  the  great  pro 
prietDf*.  Theorigiojl  Hun- 
garian sheep  (Ovit  Urepd- 

spiral  boms,  and  is  covered 
■rilfa   a    Tcry   coarse   wool. 


genrral,  that  a  flock  of  the 
nslin  race  is  seldom  to  be 
mc*  with,  excepting  on  the 
eatatis  of  religious  establish- 
ments" Baron  Cicsler  has 
loeg  culdrated  the  Herino 
breed  ia  Mwaria.  In  Hun. 
gaiT,    Gnf   Hunyadi    has 

paid  great  and  nicceoful  attention  to  them  for  upn 
when  Dr.  Bright  saw  it  in  IB14,  amounted  la  17,0 
bt  could  not  trace  back  for  several  generations,  by  n 

690.  Tl<  kortitd  callit^  the  JtitUrian  doniniatu  are  uf  nnous  breeds,  chieflT  Danish 
and  Swiia.  lie  native  Hungarian  breed  are  of  a  dirty  white  color,  large,  vigorous, 
and  active,  with  horns  of  a  prodigious  length.  'Tbe  cow  is  deficient  in  milk  ;  but  where 
daiiica  are  established,  aa  in  some  place*  near  Vienna,  the  Swiss  breed  is  adopted. 

e^I.  7^  H»agarian  horia  have  long  been  celebrated,  and  considerable  allempM 
Dtade  from  time  to  time  lo  improve  Ihem  by  croaie*  with  Arabian,  English,  and  Spanish 
tand* ;  and,  lately,  races  have  been  established  far  this  purpose.  Hie  imperial  breeding 
sbtd,  or  huraa  of  MesChegyes,  established  in  1793,  upon  four  commons,  is  the  most 
olmaive  thing  of  tbe  kind  in  Europe.  It  eilenda  over  nearly  50,000  acres  ;  employa 
jOO  peiaons;  and  contains  nearly  1000  bleeding  nuue*  of  Besarabian,  Moldavian, 
Spanish,  or  English  eitraclion. 

629.    Tke  brad  ofiwnt  in  soma  parts  of  Hungary  ii  excsUwit. 

6S3.  i^mJtry  are  eitensively  reared  near  Vieniw,  and  also  frogs  and  snails.  Townson 
baa  deaoribadal  length  the  method  of  treating  these  reptiles,  and  of  feeding  gaete  for  their 

(Traait  in  Hungar    "    

.  The  limd,l«rtoite  li 
great  Dumbas  in  varioua  parts  of  Hungai 
mora  paiticulaHy  about  Fuiea-Gyanuai 
and  the  marshes  of  the  river  Tlteim ;  a 
being  deemed  a  delicacy  for  the  table, 
tangfat  and  kapt  in  prescrras.  The  preaei 
of  Kentfael^  endoaei  about  an  acre  of  Ian 
intenected  l^.trencbe*  and  pooda,  in  whi 
Ifae  animala  Esed  aitd  enjoy  tbenuelve*. 
ODeconnr  was  a  apace  separated  firom  t 
laM  by  boarda  two  fiel  bigb,  fonning  a  p 
faranaUa.  The  upper  edge  of  the  boards  ■ 
qakid  wiA  naila  an  inch  in  bdgfat,  and 
intarvala  of  half  an  indi,  over  which  thi 


Tbta  anl  (ficfii  ptmUia)  (Jg.  7S  a.)  is 
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great  demand  in  Vienna,  where  sacks  of  tbem  are  regularly  exposed  to  sale  ill  Ilia  market, 
alternating  with  sacks  of  beans,  lentils,  kidneybeans,  and  truffles.  (fig»75b,)  ^ 

625.  The  implementt  and  operation*  of  the  agrieuUure  of  Austria  differ  little  firom  thostf 
of  Saxony.  Dr.  Bright  has  given  a  figure  of  the  Hungarian  plough  and  cart,  [Jig,  72.), 
and  blames  their  mode  of  depositing  their  com  in  holes  in  the  ground,  lined  wiUi 
straw,  by  which  it  acquires ^a  strong  mouldy  smell.  Vineyards  are  careAilIy  dug  and 
hoed,  and  the  shoots  of  the  Tines,  in  places  where  the  winter  is  severe,  laid  down  and 
covered  with  earth  to  protect  them  from  the  firoet.  Many  of  the  great  proprietors  are 
introducing  the  most  improved  British  implements  on  their  estates,  and  some  have 
taken  ploughmen  from  this  country  to  instruct  the  natives  in  their  use.  Prince  Esterfaasy 
has  English  gardeners,  bailiffs,  grooms,  and  other  servants. 

626.  The  forests  o^  the  Austrian  dominions  sure  chiefly  in  Hungary,  and  on  the 
borders  of  G»aUicia  on  the  Carpathian  mountains.  Hiey  contain  all  the  varieties  of  needle 
or  pine-leaved,  and  broad  leaved-trees,  which  are  indigenous  north  of  the  Rhine.  The 
oaks  of  Hungary  are  perhaps  the  finest  in  Europe.  The  forest  of  Belevar  on  the 
Drave,  was  visited  by  Dr.  Bright.  It  consists  chiefly  of  different  species  of  oak,  the 
most  luxuriant  he  ever  beheld.  Thousands  measured  at  several  feet  above  the  root, 
more  than  seven  feet  in  diameter ;  continue  almost  of  the  same  size  witliout  throw- 
ing out  a  branch,  to  the  height  of  thirty,  forty,  and  fifiy  feet,  and  are  still  in  the  mdbt 
florishing  and  healthy  condition.  Timber  there  is  of  little  value,  excepting  for  the 
buildings  wanted  on  the  estate,  or  for  hoops  and  wine  barrels.  In  some  cases  the  bark 
is  not  even  taken  from  oak-trees ;  but  in  others  the  leaf  galls,  and  the  Knoppem,  or 
smaller  galls,  which  grow  on,  the  calyx  of  the  acorn,  are  collected  and  exported  for 
being  used  in  tanneries. 

627.  The  improvement  of  tJte  agriculture  of  Austria  seems  anxiously  desired  both  by 
the  government  and  the  great  proprietors.  Various  legislative  measures  are  accordinglj 
adopted  from  time  to  time,  societies  formed  and  premiums  off*ered.  These  will  no 
doubt  have  a  certain  quantum  of  effect ;  but  the  radiod  want,  in  oui  opinion,  is  inform- 
ation and  taste  for  comfortable  living  among  the  lower  classes;  and  this  can  only  be 
brought  about  by  the  general  diffusion  of  village  schools ;  and  by  establishing  easy  rates, 
at  which  every  peasant  might  purchase  his  personal  liberty  or  freedom  from  the  whole, 
or  a  certain  part  of  the  services  he  is  now  bound  to  render  his  lord. 

Sect.  VI.     Of  the  present  State  of  Agriculture  in  the  Kingdom  of  Poland. 

628.  Polasid  was  formerly  called  the  granary  of  Europe;  but  this  was  when  its 
boundaries  extended  from  the  Bahic  to  the  Black  Sea ;  and  when  the  Ukraine  and 
Lithuania  were  included.  At  present  its  limits  are  so  circumscribed,  and  its  arable  sur- 
face so  indifferently  cultivated,  or  naturally  so  infertile,  that  the  kingdom  of  Poland, 
strictly  speaking,  furnishes  little  more  com  than  supplies  its  own  population.  Tlie 
immense  supplies  of  wheat  sent  to  Dantzic  are  chiefly  from  the  detached  provinces 
of  Gallicia,  united  to  Austria,  and  from  Volhynia  and  Podolia,  now  belonging  to 
Russia. 

629.  The  landed  estates  of  Poland  are  almost  every  where  large,  and  either  belong  to 
the  crown,  to  the  nobles,  or  to  religious  corporations,  lliey  are  fanned  by  the  pro. 
prietors,  by  means  of  stewards ;  or  let  out  in  small  portions  on  the  meyer  or  leibeigener 
tenure.  There  are  scarcely  any  f^  farmera  or  cottagera.  Buonaparte  passed  an  edict, 
while  Poland  was  under  his  protection  as  a  duchy,  to  annul  the  leibeisener  tenure ;  but 
it  is  said  the  peasants  were  too  mudi  afraid  to  trust  to  their  own  industry  to  take  ad- 
vantage of  it ;  and  it  was  never  carried  into  effect.  Hie  nobles  have  generally  houses 
on  their  estates,  which  they  occupy,  at  least,  part  o^  the  year ;  at  other  periods  it  is  taken 
care  of  by  the  steward,  who  is  always  admitted  at  the.  table  of  his  lord,  being  faima^ 
nbat  is  called  of  noble  descent.  The  estates  of  religious  houses  are  of  great  extent : 
they  are  sometimes  let  to  nobles  or  others  on  a  com  rent,  who  generally  sublet  them  ; 
and  in  a  few  cases  they  are  farmed  by  the  corporation.  Tie  postmasten  on  the  different 
main  roads  invariably  rent  a'  considerable  portion  of  land  for  the  support  of  their  horses. 
Most  of  these  are  meteyers,  but  some  are  free  men,  and  pay  a  money  rent ;  and  there 
are  one  or  two  instances  of  nobles  farming  the  post. 

630.  The  houses  and  offices  of  these  noUe  paymasters  (fig^  76.)  afford  the  only  distant 
resemblance  to  a  British  farm-yard,  that  is  to  be  met  with  in  Poland.  The  farm- 
house and  farmery  of  the  peasant  postmaster  are  both  included  in  an  immense  died  or  bam, 
with  a  small  apartment  at  one  end  for  the  master*s  dwelling,  the  remaining  space  di* 
vided  for  live  stock  and  implements  of  every  description,  and  for  the  cattle,  carriages, 
and  lodging  place  of  travellers  who  may  stop  during  night.  Most  of  these  places  are 
sufBciently  wretched  as  inns,  but  in  the  present  state  of  things  they  answer  very  well 
for  the  other  purposes  to  which  they  are  applied,  and  are  superior  to  the  hovels  of  the 
fanners  who  are  not  postmasters,  and  who  aire  clustered  together  in  villages,  or  in  the 
outskirts  of  towns.     Some  villages,  however,  in  the  south  of  Pohind  are  almost  entirriy 
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nan—al  of  Ttm;  there  the  faotua  us  genenllyof  a  tnpeiior  eonitnicdoii,  (Jig.  77.}^ 


bWstiD  on  tbe  same  gmml  [dm  of  ■  living  roont  M  one  end  of  a  large  bam,  the  main- 
m  of  which  aertea  for  all  the  purTmes  of  ■  complete  fumer;.  The  buildings  in  Fo- 
lud,  eicepting  tboae  of  the  principal  towna,  are  cooatructed  of  timber  and  covered  witb 
ifainglei.  The  tlieds  am)  other  agricultural  buildingi.are  boarded  on  the  sidea  ;  but  the 
coOagn  are  formed  of  logs  joined  b;  mora  or  cla;  ;  of  fiarnen  Wed  up  with  wicker  work 
udclaj;  or  of  other  modes  and  materiaU  ■til]  more  rude.  The  commoneat  kind  have 
bo  dnmiiiea  or  glaaa  wLudowk 

£31.  Tie  cUmiUe  i^  Poland,  though  levere,  is  much  less  precarious  than  that  of  the 
Molfa  ef  German;  or  of  France.  A  winter  of  from  five  to  leven  months,  during  tlie 
gmtr  part  of  which  time  tbe  soil  is  covered  witb  snow,  js  succeeded  by  a  re^id  spriug 
•ad  wm  nimmer ;  and  these  are  followed  bf  a  ihort  cold  wet  auluma.  Under  such 
■dimatt  good  meadows  and  pastures  cannot  be  expected ;  but  arable  culture  is  singularly 
aaj  to  free  khU,  which  the  trtutt  has  rendered  at  once  clear  fVom  moat  sarta  of  weeds, 
■Dd  mA  and  mouldy  ihi  the  lurface. 

(39.  7**  tarface  <f  Poland  ii  lemarkably  even,  and  Ihe  mi  almost  every  where 
■idf  to  a  great  dqith.  In  many  places  this  sand  is  calcareous,  and  produces 
ibondaDce  of  white  clover  naturally  ;  in  otbera  it  is  sterile,  and  only  produces 
tolh  or  ttuQled  shnibs.  On  the  borden  of  some  of  the  rivers,  as  the  Bog  and  tbe  Narew, 
it  ii  marshy,  and  aboundi  in  sconis,  iris,  typha,  and  otiicr  squstics  or  marsh  plants. 
In  no  part  of  Ihe  present  kingdom  of  Poland  caa  it  be  called  eiClKr  hilly  or  stony, 
unlcH  we  except  some  parts  on  ite  borders  of  ffilesia  and  Gallicia.  It  is  almost  need- 
W  10  observe,  that  enclosures  are  nrely  seen  iu  Poland,  To  the  traTeller,  passing 
dnagh  the  country,  it  ^>pcars  an  interminable  forest,  with  here  and  there  glades  <rf! 
aarie  pasture,  or  xoull  tracts  of  ploughed  ground. 

G33.  Tkt  araiU  culhtre  of  Poland  is  abundantly  umple  :  tbe  course  of  crops  is,  in 
DMtplacei,lft,wheat,bariey,or  rye;  2d,  oatsiSd, fallow,  or  several  years  rest  to  commence 
villi  &Udw.  In  a  very  tew  places  clover  is  sown,  and  also  beans  or  pease,  but  only  in 
Bull  quantitie*.  Tint  digitaria  sanguinalis  is  sown  as  a  plant  of  luxury  in  ■  few  places, 
■nd  tbe  seeds  Dsed  as  rice:  the  buckwheat  is  also  sown,  and  the  seeds  ground  and  used  aa 
BMd.  AJmott  every  brmer  sows  linseed  or  hemp,  to  the  extent  required  for  home  use, 
sod  lane  (ot  sale.  Rye  is  tbe  bread  cam  of  the  country.  Polaloee  are  now  becoraiog 
pnenl ;  and  succeed  well  in  every  part  of  the  country.  The  mangold,  or  while  beet, 
■IS  eukivited  in  many  places  in  ISII  and  1813,  by  order  of  Buonaparte,  in  order  that 
At  nativea  might  grow  thetr  own  sugar ;  but  that  is  now  'eft  off,  and  the  peasants  have 
Mt  even  learned  its  value  as  agsnjen  plant,  producing  chard  and  spinnage.  Turnips  or 
csbbsget  are  rarely  seen  even  in  gardens ;  few  of  the  cottagers,  indeed,  have  any  garden  ; 
llwe  who  have,  cultivate  chiefly  potatoes,  and  kohl  riibe.  Many  spedes  of  mushrooms 
grow  wild  in  Ihe  woods  and  wastes,  and  moat  of  these  are  carefully  gathered,  and  cooked 
in  a  variety  of  ways  as  in  Kusua.  The  wastes  or  common  pastures  sre  left  entirely  to 
■sture.  There  are  some  traelH  of  indifferent  meadow  on  the  Vistula,  at  Warsaw, 
Thou,  and  Craccovie,  and  some  on  the  tributary  streams,  wluch  afford  a  tolerable  hay 
>»  Hmuiier,  and  woiUd  be  greatly  improved  by  draining. 
H  3 
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6S4.  Tht  imfitnaut  and  Bperatima  tn  incredibly  rude.  Wc  bvm  tva  land*  plough- 
ed (afto'  tlieir  maoner)  by  one  cow,  ti«d  by  Uie  bonn  to  ■  iharpcned  pole ;  in  otttor 
InMuiccs  a  pair  of  oxen  dreg  a  irretcbed  '  "' 

implement  (^.  76.)  formed  by  the  peuant, 
who  ia  in  all  U}M  his  own  plough  and  t 
wheel-wrjghc,  oa  wetl  as  Jiouse  carpenter 
and  builder.  Tlielr  beat  or  usual  plough 
bie  DO  mould-bcHud ;  and  tbe  crap  ii 
nsany  caus  more  indebted  lo  the  eieelte 
of  tiie  soil,  and  the  preceding  winter's  ^jr^^ 
fVoat,  than  to  tlie  farmer.  Hones  are  tlieir  "^ 
general  beasts  of  labor ;  their  harness  is  Tcry  rude,  often  of  il 
willow  ahoots.  The  body  of  their  bent  mar- 
ket carts,  in 'which  even  the  iesser  nobles 
vinteach  other,  areofwiclcer-work(^.  79.}, 
and  the  axle  and  wheels  are  made  without 
any  iron. 

<i%5.    The  line  itoclr    comists  chiefly  ol 

cows,   and  very  few  sheep.      Poultiy  are 

abundant,  and  swine  ;  but  the  latter  of  the 

yellow  long-legged  breed.      Tbc  horses  are  very  hardy  animals,  and  of  better  shapes  than 

might  be  expecwd  from  their  treatment.       Warsaw  and  Cracow  are  supplied  with  beef 

and  Teal,  chiefly  from  the  Ukraine.      Muttun  is  little  used. 

636.  The  exieniivefareiti  of  Poland  are  tittle  attended  (o,  eicepu'ng  on  the  banki  of 
tile  principal  rivers,  and  where  oak  abounds,  from  which  bark  and  wbiel  spokes  may  ba 
procured,  'llicse  are  cut  over  rvgularly  at  intervals,  and  standards  led  in  the  usual  way. 
1^  wild  or  Scotch  pine  foresD,  are  the  most  eiten^dvc  ;  these  perpetuate  themaelrea 
by  seminadon;  and  the  trees  are  oHen  so  crowdedas  to  be  of  little  use  hulas  fiiel.  The 
chief  proprietor  of  theie  faresti  is  the  crown,  and  the  religious  corporedoni,  who. 
whenever  they  can  find  purchasers,  are  glad  to  let  them  thin  out  the  best  treesat  a  certain 
rate,  and  float  them  down  the  neatest  ttreani,  to  the  Vistula  Fregel  or  Niemcn.  A  good 
deal  has  been  said  about  t)ic  importance  of  ftlUng  timber  at  particular  seasons.  In  Po- 
land, the  opemiion  generally  lakes  place  in  summer,  but  not,  as  far  as  we  could  learn, 
from  any  regard  to  the  effect  on  the  timber,  llie  trees  are  ortcn  notched  half  through  a 
year  or  two  before,  in  order  to  obtain  resin.  Tlie  oilier  products  of  forests,  as  fuel,  char- 
coal, ashes,  hoops,  poles,  &c.  are  olrtained  in  the  usual  manner.  Game  is  abundant  in 
them,  and  bean,  polecals,  &c.  arc  to  be  seen  in  some  places. 

637.  T/ie  managemenl  of  beei  is  a  material  article  in  the  forest  culture  of  Po- 
land. The  honey  is  divided  into  three  classes,  namely  lipiec,  Icsiny,  and  itepowey 
prasinyniird,  thus  described  by  How.    {Gen-  Rep.  Scot,  app.) 

S3S.  Upiee  Is  gslheicd  bj  the  ben  rhma  the  Lime-tree  alone,  and  b  coisldercd  on  the  CoDtfaeat  bhM 
vatiubfp,  not  oiuy  fbr  the  tupcriorltjr  of  Its  flavor,  Ixit  iU>o  lOr  tlK  estlmsUon  In  wbldi  ft  ft  held  u  aa 

Dinuei'ltlisswIiitiunil^snilisanlytalwnKtwIthialtleliiiie-lanMli,  in  Uk ntiglibcshooit  oT  the 
town  oTKowno,  in  LithuoDls.  Tlie  (tciI  demanil  Ibr  this  hanef  onaslons  It  u  Ijesr  ■  fii^ifi  gntce,  foso- 
much,  Ihst  a  mhII  tattiil,  cont^nlng  bsrdly  one  pound  iieitlht,  hsi  been  known  to  sell  fM-  two  riucMi  «■ 
thei|ri>L  HiisnecWsof  thelime-tresispKSdtsr  totheprfmncftof  Ulhuanka^aDdlimiltedfflbTviit  fWe 

regular  iKe-hlvet  abDut  Kowno  1  everf  peatsnl  whotsdairouioTresnnir  bees,  goes  Into  the  ft>idt  sad 
dutnctbelon^gtotilsinsiter,wftl»ut  even  fals  leave,  makes  a  longitudinal  l>olHnr,apertureorapeituTis 
to  Die  tmnk  ofa  tree, « In  the  edlsteral  bnnehes,  alnut  three  l^et  in  length,  one  foot  bread,  snd  alnut 
a  fboc  deep,  where  he  deposits  hli  bees,  lesn*  then  loiiie  food,  Inu  pays  very  Utile  ruithei  sItentioD  to 

then,  untii  late  in  Ihesulunn;  when,  (Iter cutlini ml  ■oueMtheir  honey,  and  ItaTinxsmnefiir their 

■ppnaching  seascn  |  these  Icnemenli  (iTtbnr  may  be  so  called),  with  ttaflr  Inhalillula,  and  the  pnidlice 
of  their  IsboT,  are  then  t»conie  hit  Indictable  property ;  he  may  sell  them,  aum&t  thens  i  En  ahort,  he 
may  do  whatever  he  plejues  with  them;  and  never  is  It  fieard  that  any  depredation  Is  committed  on  them, 
(thoee  of  the  bear  eicnpted).  In  Foisnd,  tiK  laws  are  ]>srtlculsriy  severe  osalnst  robbers  or  destroyefs 
'"Ms  prnperty,  puniinlng  the  oAbnder,  when  delected,  bv  cutting  out  the  navel,  and  drawing  out  bis 
..J — .  — .....J  -..J  .^...j  n,p  „p^  (pj^g  which  he  liai  robbed. 

,      „  ,    l>e  pnipnelor  goa  aniii  to  the  fbrest,  examines  the  bees,  and  ssecftahia 

ciesBOd  bj  mortslity,  he  mska  more  oT  these  ST^rtum  ]n  the  ooUs- 

onlT  that  part  Ibrtheh-lbod  which  wsifilhered  by  them  beftn  the 

, ,  efthethtweriaiorihelhiie-lne. 

lemih  Die  neil  <toBi^*«iiy,  whkh  is  inlMorlB  a  great  degree  to  the  lipiec,  brini  caily  Ibr 

n  mead,  is  that  of  the  puie  forests;  the  Inhabitants  of  which  make  spettures  in  the  tute-trecs, 

to  those  near  Kowno,  and  pay  the  lame  sttentioD,  in  regird  to  thr .— '  .^--t—  — j -■.--- 

nance.    Ute  waa  li  also  much  InlMn  In  quality ;  It  require*  mon 
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•oeaamj,  as  it  is  the  oolj  nwune  they  have  to  enable  them  to  defray  the  taxes  levied  by  Rui«ia ;  and 
they  eooilder  the  produce  of  bees  equal  to  ready  money ;  wheat,  and  other  species  of  com,  bdng  so  very 
tedaating  in  pricey  some  yean  it  bdng  of  so  little  valu^  that  it  is  not  worth  the  peasant's  trouble  to  gather 
it  in :  this  has  happened  in  .the  Ulu>aine,  four  times  in  twelve  yeaii :  but  honey  and  wax  having  always  a 
great  demand  all  over  Europe,  and  even  Turkey,  some  of  the  peasants  have  ttotn  four  to  five  hundred  ule, 
or  logs  of  wood  in  their  bee-gardens,  which  ate  called  pasidta,  or  bee-hives ;  these  logs  are  about  six  feet 
high,  commonly  of  birch  wood,  (the  bees  prefer  the  birch  to  any  other  wood,)  hollowed  out  in  the  middle 
Air  about  five  feet ;  several  lamina  of  thin  boards  are  nailed  berare  the  aperture,  and  but  a  small  hole  left 
in  the  middle  of  one  of  them,  for  the  entrance  of  the  bees.  As  the  bees  are  often  capricious  at  the  begin. 
aing  of  their  work,  frequently  commendng  it  at  the  front  rather  than  the  back,  the  peasants  cover  the 
anture  with  a  number  of  uese  thin  boards,  instead  of  one  entire  board,  for  fear  of  disturbing  them, 
snould  they  have  bcgtm  their  work  at  the  front  It  may  anpear  extraordinary,  but  it  is  nevertheless  true, 
that  in  some  &voraUe  seasons,  this  aperture  of  five  feet  in  length,  and  a  foot  wide,  is  frill  before  August  j 
and  the  peasants  are  obliged  to  take  the  produce  long  before  the  usual  time,  with  the  view  of  giving  room 
BO  the  liees  to  continue  their  work,  so  favorable  is  the  harvest  some  summers. 

S4S.  The  process  of  brewing  mead  in  Poland  is  very  simple  :  tlijr  proportion  is  three 
parts  of  wster  to  one  of  honey,  and  50  lb.  of  mild  hops  to  16.*)  gallons,  wtudi  is 
called  a  waar,  or  a  brewing.  When  the  water  is  boiling,  both  the  honey  and  hops 
are  thrown  into  it,  and  it  is  kept  stirring  until  it  becomes  milk  warm  ;  it  is  then  put  into 
a  large  cask,  and  allowed  to  fennent  for  a  few  days ;  it  is  then  drawn  off  into  another 
cask,  wherein  there  lias  been  aqua-vitse,  or  whisky,  bunged  quite  close,  and  afterwards 
taken  to  the  cellars,  which  in  this  country  are  excellent  and  cool.  This  mead  becomes 
good  in  three  years  time;  and  by  keeping,  it  improves  like  many  sorts  of  wine.  The 
mead  for  immediate  drink  is  made  from  malt,  hops,  and  honey,  in  the  same  proportion, 
and  undergoes  a  similar  process.  In  Hungary,  it  is  usual  to  put  ginger  in  mead.  There 
are  other  sorts  of  mead  in  Poland,  as  wisniak,  dereniak,  maliniak ;  they  are  made  of 
honej,  wild  cherries,  berries  of  the  comus  mascula,  and  raspberries ;  they  all  undergo  the 
process,  and  are  most  excellent  and  wholesome  after  a  few  years  keeping.  The  lipiec  is 
in  the  same  way ;  but  it  contains  the  honey  and  pure  water  only.  The  honey  gaUiered 
bj  the  bees  from  the  azalea  pondca,  at  Oczakow,  and  in  Potesia  in  Poland,  is  of  an  in- 
toxicating nature;  it  produces  nausea,  and  is  used  only  for  medical  purposes,  chiefly  in 
rfaeiunatiam,  scrophula,  and  eruption  of  the  skin,  in  which  complaints  it  has  been  attend- 
ed with  great  success.  In  a  disease  among  the  hogs  called  weugry,  (a  sort  of  plague 
among  these  animals,)  a  decoction  of  the  leaves  and  bu^ls  of  azalea  is  given  with  the 
greatest  effect,  and  produces  almost  instantaneous  relief;  The  disease  atucks  the  hoga 
with  a  swellioff  of  their  throat,  and  terminates  in  large  hard  knots,  not  unlike  the  plague, 
on  which  the  decoction  acts  as  a  digestive,  abates  the  fever  directly  in  the  first  stage,  and 
suppurates  the  knots.     It  b  used  in  Turkey,  with  the  same  view,  the  cure  of  the  plague. 

643.  Such  is  the  present  state  of  agriculture  in  Poland,  as  it  appeared  to  us  in  1813  ; 
but  it  must  always  be  recollected,  that  it  does  not  include  either  that  of  Lithuania,  or  of 
Gallkia,  which  is  of  a  much  superior  description.  Since  the  middle  of  the  1 8th  century 
some  of  the  principal  Polish  nobles  have  occasionally  made  efforts  for  the  improvement 
of  the  agriculture  of  their  country ;  but  they  have  not  been  designed  and  directed  in  the 
best  xnannei*,  and  what  is  much  worse,  not  steadily  pursued.  Splendid  wooden  houses 
and  villages  have  been  built,  and  foreign  farmers  induced  to  settle  and  cultivate  tlie  lands. 
In  the  first  heat  of  the  business,  all  went  on  well ;  but  the  proprietors  soon  began  to  cool, 
to  Delect  their  new  tenants,  and  leave  them  to  tlie  mercy  of  their  stewards,  who,  in 
Italy  and  Poland,  are  known  to  be  the  most  corrupt  set  of  men  that  can  be  met  with. 
The  oppression  of  these  stewards,  and  the  total  disregard  of  their  masters  to  their  pro^ 
mises  and  agreements  made  to  and  with  these  strangers,  have  either  forced  the  latter  to 
leCum  home,  or  reduced  them  to  the  necessity  of  becoming  servants  in  the  towns,  or 
in  Germany ;  and  we  know  of  instances  where  it  has  ruined  men  of  some  property 
There  are  cme  or  two  exceptions ;  but  we  could  produce  names  and  dates  in  proof  of  the 
general  truth  of  vf Itat  we  have  asserted.  The  failure  of  a  dury  establishment,  and  of  a 
brewery,  both  established  before  the  commencement  of  the  French  revolution,  is  attribut- 
able to  this  sort  of  conduct  in  tlie  proprietors. 

644.  The  efforts  to  introduce  a  better  culture  into  Poland  since  the  jxace,  have  been 
moffB  general,  and  conducted  on  more  moderate  and  rational  principles.  British  imple- 
ments have  been  imported  in  consideraj^le  numbers,  and  even  six  or  more  threshing  ma- 
chines. Improved  breeds  of  cattle  and  sheep  have  been  procured  from  Prussia  and  Sasony ; 
scientific  managers  are  obtained  from  the  German  agricultural  schools,  and  what  will  contri- 
bute essentially  to  improvement,  encouragement  is  given  to  foreigners  to  settle  by  letting  or 
selling  the  crown  lands,  at  moderate  rates,  and  not  only  free  from  all  feudal  services  for  ever, 
but  for  a  certain  period  exempted  from  government  taxes.  Add  to  this,  tliat  the  leibeigeners 
and  meyers  of  every  description  may  buy  up  the  services  which  they  now  render  their  lords, 
at  very  easy  rates  established  by  law ;  and  thus,  according  to  their  ambition  and  means, 
render  themselves  partially  or  wholly  free-men.  In  short,  the  most  judicious  measures 
have  been  taken  by  the  new  government  of  Poland,  for  the  improvement  of  the  country  ; 
and  they  faisve  been  followed  up  with  considerable  vigor  by  the  proprietors.  These  pro- 
prietors are  now  a  different  and  very  superior  class  of  men,  to  what  they  were  fifty  or  sixty 

ago.     They  have  mostly  been  officers  in  the  French  army,  and  with  it  traversed  the 
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greater  part  of  £urope;  better  educated  than  many  of  the  FVeodi,a&d  more  engaging  in 
their  manners  than  the  Germans,  they  may  be  considered  among  the  first  gentlemen  at 
the  Continent.  The  Polish  peasantry  are  naturally  a  much  more  lirely  and  ingenioua 
race  than  those  of  Russia,  with  whom  they  are  generally  compared ;  and  they  will  gra- 
dually participate  in  the  improvement  of  their  masters. 

^  SscT.  VII.     Preaent  StaU  of  the  Agriculture  if  Ruma, 

645.  The  rural  economy  oftlie  Rusnan  emjnre  was  first  described  by  Professor  P^llaa 
in  his  travels  to  explore  that  country,  made  by  order  of  the  Empress  Catherine.  It  has 
also  been  incidentally  noticed  by  Tarious  travellers,  as  Tooke,  Coxe,  Clarke,  and  several 
French  and  German  authors.  From  these  and  other  works,  and  a  personal  residence 
which  occupied  nearly  a  year,  in  1813  and  1614,  we  shall  present  a  very  concise  state- 
ment of  the  agricultural  circumstances  of  that  semi^barfoarous  country. 

646.  The  territory  of  Rustia  which  may  he  ndfjected  to  oroKon,  commences  at  the 
43^  and  ends  at  the  QS^  of  north  latitude.  Fardier  north,  the  summers  are  too  short 
for  ripening  even  barley,  and  the  climate  too  severe  for  the  growth  of  pasture  or  trees. 
It  is  a  black  waste,  productive  of  little  more  than  lichens,  and  supporting  a  few  rein- 
deer The  southern  extremity  of  Asiatic  Russia,  on  the  other  hand,  admits  the  culture 
of  Italy,  and  even  the  southern  parts  in  Europe,  that  of  the  maise  district  of  France. 

647.  The  dimate  of  Russia  has  been  divided  into  four  regions,  the  very  cold,  cold,  tem- 
perate, and  hot.  The  very  cold  extends  from  60**  to  78 '  of  N.  latitude,  and  includes  Arch- 
angel. In  many  of  its  districts  there  is  scarcely  any  summer;  the  spring  has  in  general 
much  rrost,  snow,  and  rain,  and  the  winter  is  always  severe.  In  this  region  there  is 
no  agriculture. 

648.  The  cold  dimate  extends  from  55^  to  eoP  N.  latitude,  and  includes  Catan^ 
Moscow,  Petersburg,  and  Riga ;  the  summer  is  short,  yet  in  many  districts  aD  warm, 
and  the  days  so  long,  that  agricultural  crops  usually  come  to  perfect  maturity,  in  a  mudi 
shorter  space  of  time  than  else  where.  The  winters  are  long  and  severe,  even  in  the 
iouthem  parts  of  the  region.  The  ground  round  Moscow  is  generally  covered  with  snow 
for  six  months  in  the  year,  and  we  have  seen  it  covered  to  the  depth  of  several  inches  in 
the  first  week  of  June. 

649.  The  moderate  region  extends  from  50^  to  55"*  and  includes  Kioff,  Saratoff,  Wilna, 
and  Smolensko.  The  Siberia  part  of  this  region  being  very  mountainous,  the  winters 
are  long  and  cold ;  but  in  the  European  part  the  winter  is  short  and  tolerably  temperate, 
and  the  summer  warm  and  agreeable.  The  snow,  however,  generally  lies  from  one  to 
three  months,  even  at  KiotiT  and  Saratoff. 

650.  The  hot  region  reaches  from  43**  to  50^  and  includes  the  Taurida,  Odeaaa, 
Astracan,  and  the  greater  part  of  Caucasus  and  the  district  of  Kioff.  Here  the  winter 
is  short  and  the  summer  warm,  hot  and  very  dry.  The  atmosphere  in  all  tibe  difiTerent 
climates  is  in  general  salubrious,  both  during  the  intense  co\dE  of  the  north  and  the 
excessive  heats  of  the  southerly  regions.  The  most  remarkable  circumstance  is  the 
shortness  of  the  seasons  of  spring  and  autumn,  even  in  the  southern  regions ;  while  in 
the  very  cold  and  cold  regions  they  can  hardly  be  said  to  exist.  About  Moscow  the  ter- 
mination of  winter  and  the  commencement  of  summer  generally  take  place  about  the 
end  of  April.  There  the  rivers,  covered  a  yard  in  thickness  with  ice,  break  up  at  once 
and  overflow  their  banks  to  a  great  extent ;  in  a  fortnight  the  snow  has  fjUsappcnred,  the 
rotten-like  blocks  of  ice  dissolved,  and  the  rivers  are  confined  to  their  limits.  A  crackling 
from  the  bursting  of  buds  is  heard  in  the  birch  forests ;  in  two  days  afterwards,  they  are  in 
leaf;  corn  which  was  sown  as  soon  as  the  lands  were  sufficiently  dry  to  plough,  is  now 
sprung  up,  and  wheat  and  rye  luxuriant.  Reaping  commences  in  the  government  of 
Moscow  in  September,  and  finishes  by  the  middle  of  October.  Heavy  rains  and  sleet 
then  come  on,  and  by  the  beginning  of  November  the  ground  is  covered  with  snow,  which 
accumulates  generally  to  two  or  three  feet  in  thickness  before  the  middle  of  January,  and 
remains  with  little  addition  till  it  dissolves  in  the  following  April  and  May.  The  cli- 
mate of  Rusaa  therefore,  though  severe,  is  not  so  imcertain  as  that  of  some  other  coun- 
tries. From  the  middle  of  November  till  April  it  scarcely  ever  snows  or  rains ;  and  if 
the  cold  is  severe  it  is  dry,  enlivening,  and  at  least  foreseen  and  provided  for.  Its  greatest 
evils  are  violent  summer  rains,  boisterous  winds,  and  continued  autumnal  fogs.  Late 
frosts  are  more  injurious  than  long  droughts ;  though  there  are  instances  of  such  hot  and 
dry  summers,  that  fields  of  standing  corn  and  forests  take  fire  and  fill  whole  provinces 
with  smoke.     (  Tooke*  s  View  of  the  Russian  JSmjnre.) 

651.  The  surface  of  Russia  is  almost  every  where  flat,  like  that  of  Poland,  with  the 
exception  of  certain  ndges  of  mountains  whidi  separate  Siberia  from  the  other  provinces, 
and  which  also  occur  in  Siberian  Russia.  In  travelling  fhmi  Riga,  Petersburg,  Wilna,  or 
Brody,  to  Odessa,  the  traveller  scarcely  meets  with  an  inequality  sufiidently  great  to  be 
termed  a  hill ;  but  he  will  meet  with  a  greater  proportion  of  forests,  steppes  or  immense 
plains  of  pasture,  sandy  wastes,  marshy  surfaces,  and  gullcys  or  temponuy  water 
courses,  than  in  any  other  country  of  Europe. 
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S5£  IVMitB^itawJaualmciM  em;  irtwraa  toft  black  mould  of  gtMt  depth.  Bad 
gencnlt;  on  ■  Miidy  boOooi.  Id  loais  plant  h  incline*  to  Muid  or  gnml }  in  mao^  it 
h  pmtj  or  boggy  fVinn  not  bdng  drained ;  Imt  onlj  in  lironia  and  aonu  paiti  of  Udill- 
•nk  wai  it  inclined  to  day,  and  no  irtieTe  W  cbaDu  Tbe  mott  fiertile  provincea  an 
time  <rf  Vladimir  and  Riuine  eut  of  Mdacow,  and  Ilie  irttole  eotintry  of  tfae  UltraiDeon 
■lieBlBckSea,*BdoftIwCoMackioiitheDon.  In  Vladimir  ttuiiy  fold  u  often  prodaced, 
and  itiU  man  in  Biaiane.  In  many  parti  of  the  Ukraine  no  manure  ii  uied ;  tb* 
■liBW  ia  bumed ;  (ucceniTe  cropt  of  irbeat  are  taken  from  tbe  ume  soil,  and  after  a 
ainslc  plongliiiig  each  time,  tbe  itallu  are  so  tall  and  thick  that  Ibey  naemble  raedi, 
and  tbe  leaTCa  are  like  thoaa  of  Indian  oom. 

6S3.  Landed  praperly  in  Runa  is  atmoat  erery  where  in  large  tiaeti,  and  ii  either 
the  property  of  tbe  empemr,  Ilie  religioui  Or  dnl  coipontiDni,  or  tbe  nobles.  Tbere 
are  a  few  free  nativee  vbo  hare  purebaied  their  liberty,  and  aome  foreignan,  eqiedally 
Geiuuniy  vho  hare  landed  eetates,  but  thcee  trt  compatntiTeLj  of  no  account.  In  tba 
UkiaiDe,  within  the  last  thirty  yean,  have  been  introduced  on  the  goremment  eMatei  a 
number  of  foreigDen  from  moet  counlriea  of  Europe,  who  may  be  coosdered  u  pro- 
prietor*, lliese  occupy  tbe  landi  on  leaaeaof  a  hundred  yaira  or  upwatdi,  at  little  M  no 
rent,  on  condition  of  peopling  and  cultivBting  them  and  residing  there.  In  die  country 
parta  of  lUuiia,  there  i*  no  middle  dan  between  tbe  nobles,  including  die  priesti,  and 
the  slaTe*.  Ealatet  are  theiefuw  either  culliTMed  directly  t^  the  proprietors  acting  ai 
dMirown  steward*;  indirectly  by  letting  them  to  sgents  or  fiulon,  as  in  Poland  snd  Ire- 
bod,  or  by  diriding  diem  in  small  pottians  among  the  pessantry.  In  general  the  pro- 
prietor it  bis  own  agent  and  fhrmer  for  a  great  part  of  hit  estate;  and  tbe  rest  be  lets  to  his 
4aTn»tc«tain  rales  of  labor,  com,  personal  aerrices,  and  sometimes  a  little  money,  llieBB 
darcs,  it  it  to  be  obterred,  are  as  much  hb  property  ss  tbe  soil ;  and  in  Katonsoficarcity 
«r  in  the  erant  of  any  (Usaater,  the  lord  is  bound  to  proride  them,  snd  indeed  deeply 
n  doing  to,  in  order  at  least  to  maintain  the  population,  and  if  possible  to 
a  surplus  for  sale,  m  for  letliDg  out  to  the  towns.    As  in  Poland  tbe  lands  are 


6£4>  TVyiiraMrsn  attached  to  dwbouaet  of  noblemen  and  the  cottages  of  tbe  paynnis 
xaembla  tboae  of  Poland.  Tbey  are  almost  erery  where  constructed  of  timber ;  tlie 
score  aad  in  clumney  being  die  only  part  built  of  brick  or  of  mud  and  stones.  IW 
■nblemen  generally  rnide  on  their  estates,  and  their  botiaes  are  surrounded  by  the  Tilli^ 
wUdi  cootaina  tiieb' peannts.    Hicat  Tillaga  (;lg.BO.)aia  in  general  dull  and  miserable 


anemblaget  of  l^.honses  all  of  one  site 

Tic  namsioDS  of  tbe  poorer  kind  are  merely  cottages  dt 

menlB ;  one  used  for  all  tlie  pnrpeset  of  the  kitchen  and  other  ^on 

ollarT  for  all  the  purposes  of  the  family  liyiug  rooms.      The  more  wealthy  nobles  have 

wooden  or  brid:  bousca  stuccoed,  or  inudded  and  white  washed.      One  nobleman  in 

tbe  DeiglibotfiDod  of  Moscow  has  a  British  stewsrd,  whohaadiained,  enclosed,  and  greatly 

improsed  his  estate,  and  has  built  tome  farmeries  (fig,  81.),  which  might  be  mutaken 

for  those  of  another  country- 
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66S.  Tht  agricuUunU  produdt  of  Runla  may  be  known  ftom  it4  cUmaikn.  The 
Tegetables  of  the  most  northerly  region  are  limited  to  licbeos,  some  coarse  grass,  and 
some  birch,  abele,  and  wild  pine  forests.  The  animak  are  the  reindeer,  bear,  fox,  and 
other  animals  of  the  chace,  or  valued  foi«their  furs  or  skins.  Some  cows  and  sheep  are 
also  pastured  in  the  northern  parts  of  that  region  during  the  summer  months. 

656*  The  farming  crops  of  the  more  MotUhem  regions  are  the  same  as  in  similar  climates 
and  countries.  Winter  and  summer  rye  and  oats  are  cultivated  in  every  part  of  th6 
empire,  south  of  latitude  60^ ;  winter  wheat  6nly  in  Russia  as  far  as  the  Kama;  summer 
wheat  both  in  Russia  and  Siberia ;  barley  and  spelt  plentifully  in  Russia.  Pease,  vetches, 
and  beans  are  not  cultivated  in  great  quantities ;  but  buckwheat  is  extensively  grown,  and 
there  is  a  large  variety,  called  the  tartarian  millet ;  panicum  germanicum,  and  maize  are 
fffown  in  Taurida.  Rice  is  cultivated  in  some  parts  of  Taurida,  and  what  is  called  manna 
XFeetvcafivutans)  grows  wild  in  most  places  that  are  occasionally,  overflown  with  water, 
particularly  in  the  governments  of  Novogorod,  Twer,  Polotsk,  and  Smolensk.  But 
the  grain  the  most  universally  cultivated  in  Russia  is  rye,  which  is  the  bread  com  of  the 
country ;  next  oats,  which  furnishes  the  spirit  in  common  use,  and  then  wheat  and  barley. 

657.  The  culture  of  herbttge  plantSt  of  grasses,  clover,  turnips,  &c^  is  rare  in  Russia. 
Hay  is  made  from  the  banks  of  rivers  or  lakes ;  and  pasture  obtained  from  the  steppes, 
forests,  grass  lands  in  common,  or  arable  lands  at  rest. 

658.  The  clothing  and  other  economical  ])lants  in  cultivation,  are  flax,  which  is  culti- 
vated  to  a  great  extent  on  the  Volga ;  hemp  is  indigenous,  and  is  cultivated  both  for 
its  6bre  and  its  seed.  From  the  latter  an  oil  is  expressed  much  used  as  food  during  the 
time  of  the  fasts.  Woad  is  abundantly  grown,  madder  and  cotton  has  been  tried  in 
Astrecan  and  Taurida.  Hops  grow  wild  in  abundance  in  some  parts  of  Siberia,  and 
are  cultivated  in  some  European  districts.  Tobacco  is  planted  in  great  abundance,  and 
the  produce  in  the  Ukraine  is  of  excellent  quality.  The  potatoe  is  not  yet  in  general 
cultivation,  but  has  been  introduced  in  different  districts.  Water  melons,  cabbages, 
turnips,  and  a  variety  of  garden  vegetables,  are  cultivated  in  the  Ukraine  and  Taurida. 
Asparagus  is  extensively  cultivated  in  the  government  of  Moscow  for  tlie  Petersburg 
market,  and  also  turnips,  onions,  and  carrots.  Mushrooms  are  found  in  great  plenty  ia 
the  steppes  and  forests.  About  thirty  species  are  eaten  by  the  peasants,  exclusive  of  our 
garden  mushroom,  which  is  neglected.  Their  names  and  habitats  are  given  by  Dr.  Lyall. 
(History  of  Moscow y  1 824. )  The  common,  and  Siberian  nettle,  are  found  wild  on  the  Ural 
mountains,  and  their  fibres  are  prepared  and  wove  into  linen  by  the  Baschkirs  and 
Tatars,  llie  rearing  of  silkworms  has  been  tried  in  the  Ukraine,  and  found  to  answer, 
as  has  the  culture  of  the  caper,  and  various  other  pUmts. 

659.  Ofjrviis  grovm  on  a  large  scale,  or  plentifid  in  a  wild  state  in  Russia,  may  be 
mentioned  the  raspberry,  currant,'  strawberry,  and  bilberry.  The  haxle  is  so  plen- 
tiful in  Kazan,  that  an  oil  used  as  food  is  made  from  the  nuts.  Sugar,  musk,  and 
water  melons  thrive  in  the  open  air  as  far  north  as  lat.  52"^.  Pears  are  wild  almost  every 
where,  and  cherries  found  in  most  forests.  On  the  Oka  and  Volga  are  extensive 
orchards,  principally  of  these  fruits  and  apples.  The  apricot,  almond,  and  peach  succeed 
as  standards  in  Taurida  and  Caucasus,  and  other  southern  districts.  The  quince  is 
wild  in  forests  on  the  Terek.  Chestnuts  are  found  singly  in  Taurida  and  districts 
adjacent.  The  walnut  abounds  in  most  southern  districts.  Figs  and  orange  trees 
grow  singly  in  Kitzliar  and  in  Taurida,  planted  no  doubt  by  the  Tatars  before  they 
were  driven  out  of  that  country.  Lemons,  oranges,  and  olives,  according  to  Pallaa, 
would  bear  the  winter  in  Taurida ;  and  have  been  tried  by  Stevens,  the  director  of  a 
government  nursery  at  Nikitka,  in  that  country.  The  vine  is  cultivated  in  the  govern- 
ments of  Caucasus,  Taurida,  Ekatorinoslaf,  and  other  places,  and  it  is  calculated  that 
nearly  one  fourth  part  of  the  empire  is  fit  for  the  culture  of  this  fruit  for  wine.  An 
account  of  the  products  of  the  Crimea  is  given  by  Mary  Holdemess,  {Notes,  &c.,  1821.) 
from  which  it  appears  that  all  the  fruits  of  France  may  be  grown  in  the  open  air  there, 
and  that  many  of  our  culinary  vegetables  are  found  in  a  wild  state.  The  Tatar  inhabi- 
tants, who  were  driven  out  by  the  ambitious  wars  of  Catherine,  had  formed  gardens  and 
orchards  round  their  villages  which  still  exist,  and  present  a  singular  combination  of 
beauty,  luxuriance,  and  ruin.  The  gardens  of  the  village  of  Karagoss  form  a  wilder* 
ness  of  upwards  of  three  hundred  and  sixty  English  acres,  full  of  scenes  of  the  greatest 
beauty,  and  through  which,  she  says,  it  requires  a  little  experience  to  be  able  to  find  one's 
way.    (JVbtei,  &c.,  125— 135.) 

660.  The  live  stock  of  the  Russian  farmer  consists  of  the  reindeer,  horsey  ox,  ass, 
mule,  and  camel  as  beasts  of  labor;  the  ox,  sheep,  and  swine,  and  in  some  places  the 
goat  and  rabbit,  as  beasts  of  clothing  and  nourislunent.  Poultry  are  common,  and 
housed  with  the  family  to  promote  early  laying,  in  order  to  have  eggs  by  Easter,  a  great 
object  with  a  view  to  certain  ceremonies  in  tlic  Russian  religion.  Bees  are  much  attended 
to  in  the  Ural,  in  some  parts  of  Lithuania,  and  in  the  southern  provinces.  The  Rusaan 
working  horses  are  remarkably  strong  and  hardy ;  rather  small,  with  large  heads,  long 
flabby  ears,  not  handsome,  but  not  without  spirit.     The  best  saddle  horses  are  those  of  the 
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HwGrmiM.  Tlwlionitdcrttle  of  tbe  native  bveadt  am  ibmII  and 
hAk  i  the  gowb  give  but  little  milk,  which  ib  poor  and  thin.  .  A  Dutch  breed  was  intn>- 
dnoed  by  Peter  the  Gr^at,  near  Archangel,  and  do  not  digancrite.  Oxen  are  much  leas 
used  than  hones  as  beasts  of  labor.  X^  original  RusSan  sheep  is  distinguished  by  a 
short  tail  about  seven  inches  in  length.  The  Merinos  and  other  breeds  from  Germany 
have  been  introduced  in  a  few  places  and  promise  success.  Tbe  great  grasiers  and  breeders 
of  horses,  cattle^  and  sheep  in  Russia,  are  the  Cossacks  of  the  Don,  the  Kalmucks,  and 
olfaer  Nomadic  tribes.  These  supply  the  greater  part  of  the  towns  both  of  Russia  and 
Poland  with  butcher's  meat ;  and  it  is  thor  hides  and  tallow  that  form  so  material  an 
article  of  export.  In  the  northern  districts  of  Russia  and  Siberia,  the  chace  is  pursued 
as  an  occupation  for  a  livelibood  or  gain.  The  chief  object  is  to  entrap  by  dogs  and 
snares  those  animals  whose  skins  are  uMd  as  furs,  and  espeaally  the  sable.  Next  to  the 
latter  animal,  the  grey  squirrel  is  the  most  valuable ;  but  the  skins  of  foxe^  martins, 
fidh,  otters,  bean,  weaves,  lynxes,  gluttons,  ferrets,  polecats,  and  a  variety  of  othere,  are 
taken.  The  hunten  pay  a  rent  or  tribute  to  government  in  sable  skins,  or  in  other  £un 
v^ulaled  by  the  value  of  those. 

661.  The/orttU  of  Ruitia  are  least  abundant  in  the  southern  districts ;  but  the  cold 
region  may,  like  Framd,  be  described  as  one  entire  forest,  with  extensive  glaides.  Forests 
of  pine  leaved  trees  (or  needle  leaved  trees,  as  the  German  expression  is,)  are  chiefly 
indigenous  in  the  veiy  cold,  and  cold  regions.  These  include  the  spruce  fir,  the  wild, 
and  black  pine,  and  the  Siberian  cedar  or  stone  pine  (Pintu  cembra).  The  larch  growa 
OB  most  of  the  Siberian  mountains.  Among  the  leafy  trees,  the  birch  is  the  most  com- 
mon, next  the  trembling  poplar,  willow,  lime,  and  ash.  The  oak  is  not  indigenous  in 
Siberia ;  the  beech,  elm,  maple,  and  poplar,  are  found  chiefly  in  the  southern  districts. 
Timber  of  construction,  fuel,  charcoal,  bark,  potashes,  barilla,  rosin,  tar,  pitch,  &c., 
are  obtained  from  these  forests,  which  can  hardly  be  said  to  have  any  sort  of  culture 
applied  to  tliem. 

'  662.  The  imjilements  and  operations  of  Rustian  htubawiry  are  the  most  simple  and  art- 
less that  can  well  be  imagined.  Pallas  has  given  figures  of  ploughs  and  other  articles ; 
the  former  mere  crooked  sticks  pointed,  and  drawn  by  horses,  attached  by  ropes  of  baric 
or  straw.  Speaking  of  tlie  operations,  he  says,  «  the  Cultivator  sows  his  oats,  his  i7e,  or 
his  millet,  in  wastes  wliicb  have  never  been  dunged ;  he  throws  down  the  seed  as  if  he 
meant  it  for  the  birds  to  pick  up ;  he  then  takes  a  plough  and  scratches  the  earth,  and 
a  second  horse  following  with  a  harrow  terminates  the  work ;  the  bounty  of  nature 
supplies  the  want  of  skill,  and  an  abundant  crop  is  produced. "  This  applies  to  the 
greater  part  of  ancient  Russia  and  Siberia ;  but  in  Livonia  and  other  Baltic  provinces, 
and  also  in  some  parts  of  the  Polish  provinces  of  the  Ukraine,  the  culture  is  performed 
in  a  superior  manner  with  implements  equal  to  the  best  of  those  used  in  Germany.  In 
the  Crimea,  Mary  Holdemess  informs  us  that  the  men  dig  in  a  sitting  posture,  and  also 
that  smitlis  work  in  the  same  manner,  both  smoking  all  the  time  ;  they  never  grease  the 
axles  of  their  carts,  which,  in  consequence,  make  a  disagreeable  creaking  noise, 
heard  at  a  great  distance  t  when  asked  the  reason,  they  answer,  **  we  are  not  thieves  and 


therefore  not  ashamed  that  the  world  should 
hear  of  our  movements.  **  Tlie  moat  improved  form 
of  their  carts  (Jig.  82.  J  in  use  round  Petersburg,  is 
evidently  copieid  from  those  of  the  Dutch,  and  was 
probably  introduced  by  Peter  the  Great.  In  the 
Ukraine  they  thresh  out  tlieir  com  by  dragging 
boards  studded  with  flints  (rrer  it,  and  preserve  it 
in  pits  in  dry  soil.  In  the  northern  provinces  it  is  of^en  dried  on  roofed  frames  of 
different  sorts  (fig,  83.)  as  in  Sweden ;  and  about  Riga  and  Mittau  it  is  even  kiln  dried 
in  the  sheaf,  before  it  can  be  stacked  or  threshed.     The  manner  of  83 

performing  the  operation  of  kiln  drying  in  the  sheaf,  as  it  may       «  ^-s 

sometimes  be  applicable  in  North  Britain  or  Ireland  in  very 
late  and  wet  seasons,  we  shall  afterwards  describe.  (Part  III. 
BookV.  Ch.II.) 

663.   In  no  part  of  Europe  ore  the  field  operationt  performed  with 
tuck  facility  as  in  Russia,  not  only  from  the  light  nature  of  the 
soil,  but  from  the  severity  and  long  continuance  of  the  winters, 
which  both  pulveriaes  the  surface  and  destroys  weeda.     The  sftme 
prevent  grass  lands,  or  lands  neglecteid  or  left  to  rest,  from 
acquiring  a  close  sward,  or  tou^  rooty  surface,  so  that  even 
these  are  broken  up  with  a  very  rude  plough  and  very  little  labor. 
In  short,  there  is  ho  country  in  £urope  where  com  crops  may  be       .         ^ 
rabed  at  so  little  expense  of  labor  as  in  Russia,  and  as  no  more    ^^><^^^ 
than  one  com  crop  can  be  got  in  the  year  in  almost  any  country,  so  Russia  may  be 
adkl  to  be,  and  actually  is,  even  vrith  her  unpertect  cultivation,  better  able  to  raise  im- 
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quantitiM  of  00m  tban  any  pot  of  tho  world,  oioeptiog  perbi^s  liiiiikr  parts  of 
North  America. 

664.  The  improvemerU  of  Rutrian  agriaiUure  was  commenoed  by  Peter  the  Great, 
and  continued  by  Catherine,  and  the  present  emperor.  The  peasants,  on  many  of  the 
government  estates,  were  made  free ;  some  of  these  estates  were  let  or  sold  to  freemen, 
and  foreign  agriculturists  encoursged  to  settle  on  them.  Rewards  and  premiums  were 
giren,  Biad  professorships  of  rural  economy  established  in  different  parts  of  the  empire. 
Some  of  the  principal  nobles  have  also  made  great  efibrts  for  the  improvement  of  agri- 
culture. Count  Romansow,  about  the  end  of  the  last  century,  procured  a  British 
hnner  (Rogers),  and  established  him  on  his  estate  near  Moscow,  where  he  has  intro- 
duced the  improved  Scotch  husbandry,  drained  extensively,  established  a  dairy,  and 
introduced  the  potatoe  there,  and  on  other  estates  belonging  to  his  master.  Others  have 
made  similar  efforts,  and  several  British  farm  bailiffs  are  now  settled  in  Russia.  The 
fbreigners,  merchants  in  Petersburg,  or  Riga,  or  in  the  employ  of  government,  have  also 
contributed  to  the  improvement  of  agricidture.  Many  of  these  intending  to  establish 
their  fiunilies  in  Russia,  purchase  estates,  and  some  receive  presents  in  Isad  from  the 
emperor.  On  these  they  in  general  introduce  the  culture  of  their  native  country,  which, 
if  only  in  the  superiority  of  the  live  stock  and  implements,  b  certain  of  being  better 
than  .that  of  the  natives.  In  short,  from  these  circumstances,  and  from  the  camporativefy 
rational  views  of  the  present  emperor,  there  can  be  no  doubt  of  the  rapid  encrease  <2r 
agriculture  and  population  in  Russia. 

SacT.  VII  I.     PreteiU  State  of  the  jigncuUure  tfStseden  and  Norway, 

665.  Sweden  and  Norway  are  not  agricttltural  countries;  but  still  great  attention  has 
been  piaid  to  perfect  such  culture  as  ^ey  admit  of,  both  by  the  government  and  indi- 
viduals.  From  the  time  of  Charles  XI.,  in  the  end  of  the  seventeenth  century,  various 
laws  for  the  encouragement  of  agriculture  have  been  passed,  professorships  founded^ 
rewards  distributed,  and  the  state  of  the  kingdom,  in  respect  to  its  agricultural  resources, 
examined  by  Linnaeus  and  other  eminent  men.  Norway,  till  lately  under  the  dominion 
of  Denmark,  is  chiefly  a  pastoral  country ;  but  its  live  stock  and  arable  culture  have 
been  much  improved  during  the  end  of  the  last,  and  beginning  of  the  present  century, 
by  the  exertions  of  the  Patriotic  Society  established  in  that  country,  which  gives  pre- 
miums for  the  best  improvements  and  instructions  in  every  part  of  fanning.  Our  notice 
of  the  rural  economy  of  these  countries  are  drawn  from  Clarke,  Thomson,  Jsmes,  and 
our  own  memoranda,  made  there  in  1819. 

666.  The  climate  of  Sweden  and  Norway  is  similar  to  that  of  the  cold  and  very  cold 
regions  of  Russia,  but  rather  milder  in  its  southern  districts,  on  account  of  the  numer- 
ous inlets  of  the  sea.  The  lands  00  the  sea-coast  of  Norway  are  not  on  tliis  account  so 
cold  as  their  latitude  would  lead  us  to  expect ;  still  the  winters  are  long,  cold,  and  dreary  ; 
and  the  summers  short  and  hot,  owing  to  the  length  of  the  day  and  the  reflection  of  the 
mountains.  So  great  is  the  difference  of  temperature,  that  at  Sideborg,  in  the  latitude  of 
Upsal,  in  June  or  July,  it  is  frequently  eigh^  or  eighty-eight  degrees,  and  in  January 
at  forty  or  fifty  below  the  freezing  point.  The  transition  from  sterility  to  luxuriant 
vegetation  is  in  this,  as  it  is  in  similar  climates,  sudden  and  rapid.  In  the  cltnuite  of 
Upsal,  the  snow  disappears  in  the  open  fields  from  the  6th  to  the  10th  of  May ;  barley 
is  sown  from  the  13th  to  the  15th  of  that  month,  and  reaped  about  the  middle  of  August. 
In  some  parti  of  Norway  com  is  sown  and  cut  within  the  short  period  of  six  or  seven 
weeks.  According  to  a  statement  published  in  the  Amcnu  Acad.  vol.  iv.,  a  Lapland 
summer,  including  also  what,  in  other  countries,  is  called  spring  and  autumn,  consists 
of  fifty-six  days,  as  follows :  ^ 

Aug.  2,  fruits  ripe. 

— — 10,  plants  loed  their  seeds. 

— — 18,  snow. 

I^rom  this  time  to  June  £3,  the  ground  is  every 

where  covered  with  snow,  and  the  waters  with  ice. 


June  S3,  snow  melts. 
July   1,  snow  gone. 
^—  9,  fields  quite  green. 
— — 17,  planu  at  ftiU  growth. 
^—  85,  plants  in  ftill  blow. 


In  such  a  climate,  no  department  of  agriculture  can  be  expected  to  florish.  The  cul- 
ture of  com  is  only  prevalent  in  two  districts,  East  Gothland,  and  the  eastern  shores  of 
the  Gulph  of  Bothnia,  now  belonging  to  Russia. 

667.  The  surface  of  Sweden  every  body  knows  to  be  exceedingly  rocky  and  hilly,  and 
to  abound  in  fir  and  pine  forests,  and  in"*  narrow  green  vallies,  oflten  containing  Ukes  or 
streams.  **  Sweden,"  Dr.  Clarke  observes,  *'  is  a  hilly,  but  not  a  mountainous  country, 
excepting  in  its  boundary  from  the  Norwegian  prorinces.  It  has  been  remarked,  that  in 
all  countries,  the  abutment  of  the  broken  strata,  which  constitute  the  earth's  surfiue  eveir 
where,  causes  a  gradual  elevation  to  take  place  towards  the  north-west;  hence,  in  all 
countries,  the  more  level  districts  will  be  found  upon  tbe.eaatem,  and  the  mountainous 
or  metallifieroua  region  upon  the  western  side ;  either  placed  as  a  natural  boundary 
against  (he  teiiiliuffy  occurring  next  in  succession ;  or  terminating  in  rocks  of  primary 


Bm  L         AGfilCULTDRE  IN  SWEDEN  AND  NORWAT.  tM 

AmmioatippMediicimwirvd*  dkCM*."  (CUrtti'$  (kamdbiatm.)  lUtbpm^elj 
tbc  aia  with  Sweden :  da  toulb  OMieni  pronnee*  an  lerel  and  cuIHTaled  [  •  ridg« 
«t  inoiiBUiiis  on  (be  weM  tepantt  ft  ft«D  Nonrajr,  and  the  imermediMe  ipue,  ttom 
GMbenlMfg  to  Tone*,  mwr  be  coniiderad  «  oiie  conliiiued  ftoest,  niied  by  hfUi,  rock*, 
Uct,  Mraami,  gbda  of  pBtnra,  and  spots  ot  corn  cultura.  Norway  majr  be  coiuj- 
dved  BB  a  coodnuatioo  of  the  cental  eniuitry  of  Sweden,  toiniiiated  li^  clifik  oppmcd 
to  the  ocean.  "  The  topi  and  doping  rides  of  the  mouutaioi,"  Dr.  Clarke  obKms, 
"  are  corend  with  a  Terdura ;  Auin*  an  itatioDed  on  a  seriei  of  labuL 
and  graang  aroaod  tbnn  the  faerdiof  cattle  all  the  wa;  fhim  the  top  to  ....  _ 
end  ■omelunes  in  places  so  Mcep,  that  we  wonder  bow  they  could  find  ■ 
bg.     In  some  places  tba   eleratioD   of  aj  ,.. . 


lioiuei  and  fioda  appear  aboi 
and  bordering  on  perpetua 
Ibe  actual  Bght  of  Ebem  ia 
credited.  Erery  banpng-au 
tond  by  cows  and  goati ;  th 
tiraiiBngnpoojuttiei,*a  feat 
that  thdr  destrnction  mpith 
■Me  ;  below  is  leea  the  Ti 
with  its  qiitr,  the  whole  bi 
(A-  M.}:  the  (dweifnl 
oie  ifaeep,  mingled  at  inter 

(Jf.  85.  ,1,  leaoonding  ftinn  the  woods.     The  lore  it  a  iMig  trumpet  made  of  iplintcts 
<f  wood,  bound  together  by  wittaj. 

"f.  Of  FiiJattd,  which  we  have  iAdmded  with 
en  and  Norway,  a  connderable  part  ia  under 
culture  ;  the  forests  cleared,  the  lands  endoesd, 
M^lation  encreand.  Tbe  wboU  eoantry  ap. 
decked  with  fium-bouses,  and  Tillage  churches, 
[  to  the  Tiew  or  &lling  fVom  it,  over  an  undulat- 
istript,  anuidtt  woods  and  water,  and  nxki,  and 
loose  Tnstsu  of  granite ;  it  may  be  called 
>ay  in  miniatuie.  Farther  up  the  country, 
rds  the  north,  there  are  scenes  which  wen  de- 
ed to  Dr.  Clarke'  ai  uuriTalled  in  tbe  world, 
y  duim  which  the  eAect  <rf  cultiratiiMi  can  gira 
e  aspect  of  a  region  wlwre  Nature's  wilder 
res — headlong  cataracts,  lakes,  majestic  rifet% 
and  ftresia  —  are  ooa^ined,  may  there  be  seen."    (SBandmoeia,  sect  ii.  p.  4£9.) 

669.  The  Mfof  tbe  Tallies  is,  in  general,  good  fiiable  loam,  but  so  mixed  with  ■tones 
at  to  render  it  very  tnrabloHMne  to  plough  or  harrow ;  and  in  many  places  so  much  so, 
IfaM  wfam  the  TslHes  are  eultiTated  it  is  diiefly  with  the  qiade.  Tbe  only  eiceptian  ta 
these  rcctarlu  is  a  considetable  tract  of  onnparatiTely  eren  surface  in  South  and  E>att 
Gothland,  where  the  soil  indinea  to  clay  and  is  wdl  coltiiated,  and  as  prolific  in  corn 
ctifis  as  any  in  Europe. 

6Ta  The  landed  prvperty  of  Sweden  la  gcnenlly  in  estates  of  a  modende  liae ;  in 
many  cases  their  extent  in  acres  is  trnknown  ;  their  value  being  eetimaled  by  die  nut^nr 
ef  stod  gnsed  in  ■ummer.  Tbe  proprietors  almost  constantly  farm  their  own  estates, 
or  let  them  out  at  fixed  rents,  in  money  or  grain,  to  cottagen  or  brmos.  Tbe  ingot 
arsble  &nns  not  occupied  by  the  proprielon  arc  in  Gothland ;  but  finr  of  diese  exceed 
two  faimdied  actea.     Tbe  flum-buil<f 


Then  are  a  few  small  enclosures  net 

Aebna-yaid;  but  to  eodoee  geneisll 

ONild  be  of  no  >ise  in  a  country  wbei 

Ae  snow,  during  six  or  eight  montl 

of  tbe  year,  renders  them  nugatory  bol 

«  iWlen  and  fences.      Tlie  fimcel 

unrenal  me  is  made  of  splinters  < 

dnl,  set  up  in  a  slofang  poutitKi,  an 

farteoed  by  oithyi  to    upright  poltn 

(Jg-  B«0    'nns  is  the  only  fence  used  in  Sweden,  Norway,  Lapland,  and  Finhad; 

sad  it  is  *«iy  comman  in  Poland,  RuMia,  and  tbe  iMttbem  psria  of  Germany. 
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STI.  nt  AMduH  etUaga  mn  built  of  logs,  like  Ihow  of  Poland  (Jig.  BTO>  but 
Otej  are  roofed  in  a  dlSerrat  maninr.  Abort  the  umal  coTcring  of  boards  ii  laid  birdi 
bail,  in  tbe  maDDer  of  dies,  aod  oa  tbat  a  lB;er  of  turf,  ao  thick  ^ 
that  (be  grew  grows  ■■  vigoroiuly  aa  on  a  natural  mndow.  The 
walls  are  ollen  painted  red:  tbey  are  very  small,  and  gene- 
rally very  close  and  dirty  within,  at  least  in  wintiT.  Tlien 
various  eiceptjons,  howerer,  as  to  cleanliness,  especially  ai 
the  post-masters,  who  are  all  furaen.  The  poii-house  at  Yfre,  i 
north  of  Stockholin,  was  found  by  Dr.  Clarke  and  his  party  m 
"  neat  and  comfortable,  and  erery  thinf;  belonging  to  it  in  sue! 
order,"  that  they  resolved  to  dine  there.  '■  The  women  wer 
qiinning  wool,  weaving,  heating  the  oien,  and  teaching  children  t 
Ttad,  all  at  tbe  same  time.  The  dairy  was  ao  clean  and  cool,  that^ 
we  preferred  having  our  dioner  there,  rather  than  in  the  parlor.' 
For  our  Tue  (hey  readily  set  before  us  a  service  consisting  of 
bacon,  eggs,  cream,  euid,  and  milk,  sugar,  bread,  butler,  &c.  ;  and  our  bill  of  fare  fur  the 
whole  amounted  only  to  twenty  pence;  receiiing  which  Ibey  were  very  thankful. 
CleanllnesB  in  this  ftrmer's  family  was  quite  as  conspicuous  as  in  auy  part  of  Switzer- 
land. Tlie  ubles,  chairs,  and  the  tubs  in  wliich  they  kept  their  provisions,  were  as 
while  as  washing  could  make  them ;  and  the  most  eitnordinary  industry  bad  been 
•lerted  in  clearing  the  land,  and  in  renilering  it  productive,  liiey  were  at  tUi  tima 
•mployed  in  removing  rocks,  and  in  burning  them  for  Igavigation,  to  lay  the  earth  again 
npoli  tbe  soil."     {Scandinairia,  sect.  L    p.  1T9.) 

678.  Tht  cottaget  in  Nancay  are  farmed  as  in  Sweden,  corered  with  birch,  bark,  and 
tuif.  On  some  of  the  rao&,  afler  the  bay  was  taken,  Dr.  Clarke  found  lambs  pas- 
turing ;  and  on  one  house  he  found  an  excellent  crop  of  turnips.  Tbe  gallerie*  about 
dvir  houses  remind  the  traveller  of  Switierland. 

6TS.    7^  coU^o^lAeXqilandfn  are  round  huts  of  the  rudest  description   fjig.ii.) 

07*.  The  agrievltuTal 
product  of  Sweden  are 
die  common  corns.  Wheat 
and  rye  are  chiefly  grow- 
in  South  and  East  Goth- 
land ;  oata  are  the  bread- 
corn  of  tbe  country ;  and 
big  or  Scotch  barley  is 
die  chief  com  of  Lapland  ^ 
and  die  north  of  Norway. 
Ilie  bean  and  pea  are^ 
grown  in  Gothland,  and 
Sie   potatoe,    flai,    and" 

enough    of    tobacco    for  . 

borne  consumption,  by  every  farmer  and  cottager.  Only  a  f^  districts  grow  sufficient 
com  for  their  own  consumption,  and  annual  importations  are  regular. 

675.  TAriic*enrang^B-iniu,  or  reindeer  moss, 
(Jtg.  89.),  is  not  only  used  by  the  reindeer, 
but  also  as  fodder  for  cows  and  other  homed  .j 
cattle.  It  adds  a  supeoor  richness  to  the  milk  Jj 
and  butter.  It  is  sometimes  eaten  by  the  inba-  ^ 
bitants  ;  and  Dr.  Clarke  having  tasted  it,  found  . 
it  criip  and  agre«ilile .  ,. 

6T6.    Tht  Uehm  TocaOa,  whidi  abounds  near  ^ 
Gottenburg  and  othei' parts  of  Sweden,  was  in 
considerable  demand  in  the  early  pah  of  last  war 
•s  a  pcarlet  dye. 

«77.  The  Lycopodium  cnrnploivitum  C/IS-  ^0 
Is  emphiyed  In  dyeing  their  woollen.  Even  the 
leave*,  as  they  fall  from  the  trees,  are  caivfully 
raked  together  and  preserted,  to  encrease  dw 
stock  of  fodder.      (Scandmaeia,  chap,  xviii.) 

6TB.  Tar  in  Sweden  is  chiefly  extracted  f^om 
tbe  roots  of  the  epnice  fir,  and  the  more  marshy 

the  forest  the  more  the  roots  are  said  to  yield.  Knots  or  billets  of  any  kind  are  pockad 
cloae  in  a  kiln,  made  like  our  lime-kilns  in  tbe  face  of  a  banL  They  are  corcrad 
wilfa  turf  and  earth,  aa  in  buming  charcoal ;  at  the  bottom  of  tbe  kiln  is  an  iron  pan 
into  which  the  tor  runs  during  the  amotbered  combuMion  of  the  wood.  A  qiout  fltm 
the  iron  p«n  eonreys  the  tar  at  once  into  the  baireli,  in  which  it  arrives  in  tfats  country. 
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6T9.  T1teitatialrMmdpliaM*SicaiimpaKtmtvniuclitoia»bnati.  "Tboindufttr 
tf  tb*  Honngaia,"   Dr.  Clvke  obaenei,  "  induca  tbem  to  mppropriMe  nlmoM  every 
tbing  to  ■ome  uwful  puipoae.   'Dwir  fumnuint  itmum  seemi  to 
cnuia  in  the  pnidiicx  of  the  Gr  (i.  e.  the  wild  pine,  not  Ihe 
flpnice  fir),      Tliis  tree  affords    malerialfl  for  buildinf^  that 
bouKi,   churchM,  end   bridgea ;    for  every   article  of  tbeir 
bouMbold    furniture ;    for  coniliuctiag   nledgee,  cmrti,  and 
bous ;   bendei  fiiel  ror  tlieir  beutbi.     With  iCi  Irores  {here 
Ibe  apruce  fir  U  alluded  to)  the;  itrew  their  floon,  and  after- 
wanb  bum  tbem  and  collect  the  aihea  for  manure.      Tbe 
bircta  •S'cTde  in  ita  leavw  and  tender  twigs  a  grateful  fodder 
for  tbeir  cattle,  and  baik  tor  covering  tbeir  bouus.      Tbe 
hric  of  ihe  elm  in  powdo',  is  bailed  up  with  other  food,  to 
bttm  hogi;   •ometimes,  bat  rarely,  it  i*  lolxed  in  the  com- 
postion  of  their  bread.    The  dovren  cf  tbe  hng-ber  (Co 
mataiia)  flavor  tbeir  diitilled  apiiiti.      Ilie  moiB,  as  a 
■titute  for  mortar,  ia  nied  in   caulking  the    interstices  be- 
tween tbeir  under  walk.      Tbe  turf  covers  theit  roofa.  ■^ 
680.    Tlie  berriei  af  the  Cla^d-berry  (Siifriu  clkanwitonu)  ^ 
f  £g.  91.)  are  uaed  in  Lapland  and  tbe  north  of  Sweden  and 
Norwaj   like  tbe  atrawberry,   and  are  esteemed    at  wbolesotne  as 
able.     Dr.   ClaAe   i 
bilioo*  teya  chiefly  fVom  eatiDg  fVeely 
of  tbia  fruit.      Tliey  are  uaed  as  a  aauce 
to  meat,  and   put  into  soup  eren,  in 
Stockholm. 
V      681.   The  fiowiuct  of  tbe  Svediah 
yfanner  conusts  chiefly  of  cowa.     These 
J  UK  treated  in  tbe  same  manner  as  in 
k   Switierland.      About  tbe    middle   of 
^  May  they   we  turned  into   meadowi ; 
^  towards  the  middle  of  June  driven  to 
1^^^.                                                              ;Jtbe  heights,   or   to   the  forests,  wfaare 
^taf                                                                           they  continue  till  autumn.      Tbey  are 
■                                                                   usually  attended  by  a  woman,    irtio 
infaaUti  a  nnall  hut,  milks  them  twice  a-day,  and  makes  butter  and  cheese  on  tbe  ^lot.   , 
On  tbeir  nturn,  tbe  cattle  are  again  paatured  in  the  meadowa,  until  tbe  anow  aets  in 
ahaul  tbe  middle  of  October,  when  they  are  removed  to  tbe  cow.houaea,  and  fed  dutlng 
winter  with  four-fifths  of  straw  and  one  of  hay.     In  some  places,  portioas  of  falted 
firii  are  ^ven  with  the  straw.     The  horses  are  tbe  cbiefanimals  of  labor;  tbey  areaamall, 
hardy,  spirited  imce,  fed  with  bay  and  oot-straw  the  gttater  part  of  the  year,  and  not 
Uttered,  whicb  b  thought  to  preserve  them  from  dinases.     Sheep  are  not  numerous, 
»  be  kept  under  com  so  great  a  portioQ  of  the  year.     Figa  and  poultry  are 


689.  HaimfUmenttaitdBper^ 

otuiu  of  Swedidi  agriculture  are  ' 

simple,  and  in  many  places  of 

an  improved  description.     Tbe 

swing    plough,    with    an    iron 

mould-boarc^  ia  general  through- 
out Gotbland,  and  is  drawn  by 

twoboises.   31>e  plough  of  Oste. 

nfaodmia  (Jig.  92.}  is  drawn  by 

a  dnglc.  bone,   and  sometimes 

hj .  B  ^inaaanr.  and  called  to  Dr.  Clarke's  miad  "  the  old  Samnite  plough,  at  it  Is  still 
used  in  tbe  neighboibood  of  Beneventum,  in  Italy ;  wbare 
a  peasant,  by  means  of  a  cord  passed  over  his  dioulder, 
draws  tbe  plough,  which  bis  companion  guides.  It  only 
diflierB  from  the  moat  ancient  plough  of  Egypt,  as  we  see 
it  represented  upon  images  of  Oairis  {jig.  93.),  in  baving  a 
double  instead  of  a  singU  coulter."  (Scandmaeia,  cb.  liii.) 
They  hare  a  very  convenient  cradle-scythe  for  mowing  oats  94 

and  Iwley,  which  we  shall  afterwards  describe,  a  smaller  scythe, 

not  unlike  that  of  Hainault,  for  cutting  grass  and  cloven ;   and 

among  other  planting  instruments,  a  frame  of  dibbera  (J!g.  94.) 

tat  planting  beans  ioA  peaae  at  equal  distances. 

643.  Fanmng  aptraliaru  are,   in  general,  as  neatly  performed 

at  any  when  in  Britain.    Tba  huaidi^  of  the  cliimla  hat  given 
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liM  to  Taiioui  tcdioui  bul  ingcniao*  procoMS  for  miking  ba;  and  diTing  ec 
btter  oftsn  renuuiu  id  the  Belria  in  ihocke,  or  in  ■mall  "' 

ricki,  aftei  the  gnniud  u  connvd  with  mow,  till  the 
clear  finti  act  in,  when  it  becomM  drj',  and  ma;  be  — 
taken  bonK.       Kesidea  the  common  mode  of  placing 
(be  ahcaTei  aitride  with  the  ear*  downward*  on  horizoa- 
tal  Br  pole*  (Jig.  95.),   there  are  a  Tarietj  of  odien.  ' 
Id  MNne  placea  young  Br  trees,  wilb  the  iluinpa  of  the  -! 
bnutcbes   lefl  on,    are  fiiod  in  the  ground,    and     ' 
■beafe*  hung  oa  Ibem,  like  Sowers  on  a  maypole, 
topmost  abeaf  KTving  asacap  or  fimsh  to  all  the  rttt.     SotnetimM  corered  raOi  or  racks 
are  naorted  to  (fig.  83.  j :  at  other  timee  skeleton  roofi  or  nuki  are  formed,  and  the  ibra*n 
diitribuled  OTer  tbem  (Jig.  96, )    Often  in  Korway  the  com  is  obliged  lo  be  cut  gnen, 
from  the  nidden  arriTal  of  winter.   Dr.  Clarke  found  it  in  (bis  slate  in  October;  and 
near  Cbriatiana  it  wa*  fiupended  on  poles  and  rack*  to  dry,  abore  fields  covered  with 
ice  and  mow.     Com  ii  thre*hed  in  the  noiA  of  Sweden  by  passing  over  it  a  thresidng- 
carriage,    which   it    sometimes 
madeafcsst-iron,  and  haatwentj 
wheels,    and     sometimes    more. 
The  theaTCB  are  spread  on  a  floor 
of  boards,  and  a  week's  labor  of 
oue  cait,    hone,   and  man,  will 
not  thresh  more  than  a  ton  of 
com,  the  crop  being  always  cat 
'  beforeiEisfiillyripeDediand  iben 
>  dried  on  racks.    "Ttie  hay  i*  some- 
times  dried  in  the  same  manner- 
After  all,  they  are  in  some  seasons  obliged  la  dry  both,  eipecially  the  com,  in  sheds  or 
barns  heated  by  stoTei,  as  in  Ruaua  (66S.  ].      In  mowing  hay  in  Lapland  the  scythe, 
dw  blade  of  which  is  not  hu-ger  tlian  a  sickle,  is  swung  by  the  mower  to  the  right  bimI 
left,  turmng  it  in  his  band*  with  great  deiteriiy. 

684.  Thefmtit  at  Sweden  are  chiefly  of  the  wild  pine  and  spruce  fir;  the  latter 
supplies  the  ipsri,  and  the  former  the  masts  and  building  timber  so  eilensiTely  exported. 
lie  roads  in  Norway,  as  in  some  parts  of  Ruisis,  are  formed  of  young  trees  laid  acrosa 
and  oorered  with  earth,  or  left  hare.  Turpentine  is  eitracled :  the  outer  bark  of  ths 
beech  i*  used  for  corering  houses,  and  the  inner  for  tanning.  The  birdi  is  also  lapped 
Ibr  wine ;  and  the  spray  of  this  tree,  the  elm,  the  alder,  and  willow,  are  dried  with  their 
IcsTca  on  in  summer,  fsggotted  and  slacked  for  winter  fodder.  Ibe  young  wood  and 
inner  bark  of  the  pine,  fir,  andetm,  are  powdeied  and  miied  with  meal  for  feeding  iwine. 
It  ta  remarkable,  tliat  neither  the  inhabitant*  of  Runa  nor  erf  Sweden  bare  learned  to 
eat  die  seeds  of  the  pine  and  fir  tribe,  wluch  are  both  wholesome  and  agreeable,  and 
cstcented  a  delicacy  in  Italy. 

6S5.  TV  cAooeiaptimied  a*  a  proBlableoccnpatian  in  the  northern  parts  of  Sweden, 
and  tar  the  lame  animali  as  in  Rnada. 

686.  If  any  one,  say*  Dr.  Clarke,  wishes  to  see  viiat  EngStA  farmeri  mice  were,  and 
bow  the;  fiand,  be  should  visit  Norway.  Immense  ftmilies,  all  utting  down  bo- 
ther at  one  table,  finm  the  highest  to  the  lowest.  U  but  a  bit  of  butter  be  called  for  in 
one  of  tbete  hoittei,  a  mass  is  brought  forth  weighing  sii  or  ei^t  pounds ;  and  io  highly 
ornamentad,  being  turned  out  of  moulds,  with  the  shape  of  cathedrals,  set  off  wid) 
Gothic  ^rea  and  nrious  other  devices,  that,  according  to  the  language  of  our  English 
Ctrmers'  wive*,  we  should  deem  it  "  almost  a  pity  to  cut  it."  (Scan^naaa,  cfa.  ivi.) 
They  do  not  live  in  villages,  as  in  mo*t  other  countries,  hut  every  dm  on  his  f^rm,  how- 
ever troall.  niey  have  in  consequence  little  inlarouTse  with  stranger*,  excepting 
dtiring  winter,  iriien  they  attend  fiur*  at  immense  distances  rev  th»  pnxpose  of  £tponiig 
of  produce,  and  purcha^ng  articlea  of  dress.  ■•  What  would  he  thmight  in  Eo^and," 
Dr.  Clarke  s^s,  ••  of  i,  laboring  peasant,  or  the  occupier  of  a  small  ftrm,  mijiing  > 
journey  of  nearly  TOO  miles  to  a  fair  for  the  articlea  of  their  home  consumption?" 
Yet  he  found  Finns  at  the  fair  at  Abo,  wlm  had  come  fitnn  Tomeo,  a  distance  of  679 
miles,  fat  this  purpose. 

6flT.  With  raped  to  trnprmiment  the  agriculture  of  Sweden  is  periiaps  insceptitde  of 
leia  than  that  of  any  of  the  coumries  we  have  hitherto  examined  ;  but  what  it  want*  will 
bedulyandsleadilyapplied,  by  the  intelligence  sndindustryofdl  ranks  in  that  country. 
It  must  not  be  forgotten,  bowerer,  that  it  ia  a  country  of  forests  and  mine*,  and  ikM  of 
agricoltuie. 
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Sect.  IX.     Praent  Stale  of  the  AgncuUure  of  Spain  and  Portugai, 

688.  Spaxn^  when  a  Roman  provincet  wu  undoubtedly  as  far  adTmnced  in  agriculture 
as  any  part  of  the  empire.  It  was  overrun  by  the  Vandals  and  Visigoths  in  the  be- 
ginning  of  the  fifUi  century,  under  whom  it  continued  till  conquered  by  the  Moors  in 
the  beginning  of  the  eighth  century.  The  Moors  continued  the  chief  possessors  of  Spain 
until  the  middle  of  the  thirteenth  century.  They  are  said,  during  this  period,  to  have 
materially  improved  agriculture ;  to  have  introduced  various  new  plants  from  Africa, 
and  also  budcet-wheels  for  irrigation.  Professor  Thouin  mentions  an  ancient  work  by 
Ebn^-Awam  of  Senile,  of  which  a  translation  into  Spanish  was  made  by  Banquieri 
of  Madrid,  in  1802,  which  contains  some  curious  particulars  of  the  culture  of  the  Moors 
in  Spain.  Tlie  Moors  and  Arabs  were  always  celebrated  for  their  knowledge  of  plants  • 
and,  according  to  Harte,  one  fourth  of  the  names  of  the  useful  plants  of  Spain  are  of 
Arabian  extraction. 

689.  AgricuiturtfoTTned  tJie  principal  and  mott  honorable  occupation  among  the  A£oor$, 
and  more  especially  in  Granada.  So  great  was  their  attention'  to  manure,  that  it  was 
preserved  in  pits,  walled  round  with  rammed  earth  to  retain  moisture :  irrigation  was 
employed  in  every  practicable  situation.  The  Moorish  or  Mahomedan  religion  forbade 
them  to  sell  their  superfluous  com  to  the  surrounding  nations ;  but  in  years  of  plenty  it 
was  depottted  in  the  caverns  of  rocks,  and  in  other  excavations,  some  of  which,  as  Jacob 
informs  us  (Travels ,  let.  xiiL),  are  still  to  be  seen  on  the  hills  of  Granada.  These  ex- 
cavations vrere  lined  with  straw,  and  are  said  (erroneously,  we  believe,)  to  have  preserved 
the  com  for  such  a  lengdli  of  time  that  when  a  child  was  bom  a  cavern  was  filled  with 
corn,  which  was  destined  to  be  his  portion  when  arrived  at  maturity.  '^^  Moors  were 
particularly  attentive  to  the  culture  of  fruits,  of  which  they  introduced  all  the  best  kinds 
now  found  in  Spain,  besides  the  sugar  and  cotton.  Though  wine  was  forbidden  vines 
were  cultivated  to  a  great  extent ;  for  forbidden  pleasures  form  a  main  source  of 'enjov 
ment  in  every  country.  An  Arabian  author,  who  wrote  on  agriculture  about  the  y^ 
1140,  and  who  quotes  another  author  of  his  nation,  who  wrote  in  1073,  gives  the  foUow. 
ing  directions  for  the  cultivation  of  the  sugar-cane  :  — 

®^.  5l**^J*  *?*^i^P^.^  ^  "!!,^!l*  °'  ^^^*  *°  *  P^^»  ahdtered  from  the  east  wind  and 
mar  to  water ;,  th€^  •J^ooUbe  weU  mraured  with  cow-dung,  and  watered  eveiy  fourth  day,  tm  th?SS 
•re  one  palm  m  height,  when  they  ihould  be  dug  round,  nuuiured  with  the  dunjr  of  sheen  and  «rIS«S 
«my  night  and  day  tilf  the  month  of  October.  In  January,  when  the  cana  are  ripe!  tifii  ifhouM  ilf^ 
into  ihort  piecm  and  crushed  in  the  mill.  The  juice  should  be  boiled  in  iron  «5d^  Jnd  ?ei  tS^' 
tffl  it  beeomea  clarifled :  it  should  then  be  boiled  again,  till  the  fourth  part  ohW  rS5S.  when  ?t  S^ 
be  2*  into  vayof  ciity.  of  a  conical  form,  and  placed  in  the  shade  toVhickJn  rSftSwI^the^u^J 
Durt  be  drawn  from  the  canes  and  left  to  cooL  The  canes,  after  the  Juice  is  expressedTareMesH^IS^ 
tte  bones,  who  eat  them  greediW,  and  become  At  by  feeding  on  them."  (BlS^S^m^^^J 
JWWrf.  1801.  foL)From  the  aUe  extract  it  i.  evfdenl  sugar  ha.  been  ^ciSSStedTfeS^ft^ 
of  700  years,  and  probably  two  or  three  centuries  before.  *^     "pwaros 

691.  About  the  end  of  the  fifteenth  century  the  Moors  were  driven  out  of  Spain  and 
the  kingdom  united  under  one  monarchy.  Under  Charles  V.,  in  the  first  half  of  the 
sixteenth  century.  South  America  was  discovered;  and  the  prospect  of  making  fortunes 


Mfled  to  America  in  order  to  return  hiden  with  wealth,  would  have  done  their  country 
much  better  service  to  have  staid  at  home  and  guided  the  plough ;  for  more  persoiu 
ynn  employed  in  opening  mines  and  bringing  home  money,  than  the  money  ineffect 
proved  worth."  llns  author  thinking  with  Montesquieu,  that  those  riches  were  of  a 
hsd  kind  which  depend  on  accidental  drcutnstances,  and  not  on  industry  and  an. 
plication.  -  '  ?• 

692.  J%e  earUest  Spanish  work  on  agriculture  appeared  in  1569,  by  Herren  •  it  is  a 
treatise  in  many  books,  and,  like  other  works  of  its  age,  is  made  up  of  extracta  from  the 
Boman  anthon. 

69S.  The  agriculture  of  Spain  in  the  middle  of  the  eighteenth  century  was  ui  a  very  neir 
Iccted  state.    According  to  Harte,  "  the  inhabitants  of  Spain  were  then  too  lazy  and  proud 
to  worit.     Sudi  pride  and  indolence  are  death  to  agriculture  in  every  country.     Want  of 
good  roads  and  navigable  rivers  ("or,  to  speak  more  properly,  the  want  of  mlkinff  rivers 
navigable),  have  helped  to  ruin  the  Spanish  husbandry.     To  which  we  may  add  another 
discoaraging  circumstance,  namely,  *  that  the  sale  of  an  estate  vacates  the  lease  •   Venta 
deKkaxe  renta,*     Nor  can  corn  be  transported  from  one  province  to  another      The 
Spaniards  plant  no  timber,  and  make  fe\r  or  no  enclosures.     With  abundance  of  ex 
cellent  cows,  they  are  strangers  to  butter,  and  deal  so  little  in  cows*  milk    that    at 
Madrid,  those  who  drink  milk  with  their  chocolate,  can  only  purchase  goats*  m'ilk 
What  would  Cohimella  sny,  (having  written  so  largely  on  the  Andalusian  dairies,)  if  it 
««*poaa»le  for  him  to  revisit  this  country?    For  certain  it  is,  that  every  branch  of 
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rural  economics,  in  the  time  of  him  and  hii  uncle,  was  carried  to  as  high  perfection  in 
Spain  as  in  any  part  of  the  Roman  empire.  Though  they  have  no  idea  of  destroying 
weeds,  and  scratch  the  ground  instead  of  ploughing  it,  yet  nature  has  been  so  bounti- 
ful to  them,  that  they  raise  the  brightest  and  firmest  wheat  of  any  in  Christendonu** 
(J?May«,  &C,  i.) 

694.  A  general  spirit  for  imjyrovemerU  seems  to  have  sprung  up  in  Spain  with  the  nine- 
teenth century,  though  checked  for  a  while  by  the  wars  against  Buonaparte  ;  subsequently 
retarded  by  internal  discords ;  and  again  by  the  cruel  interference  of  the  French  in  1823. 
In  the  midst  of  these  troubles,  economical  societies  have  been  established  at  Madrid,  Valen- 
cia, and  Saragossa.  That  of  the  latter  place  is  connected  with  a  charitable  bank  in  favor 
of  distressed  farmers.  Money  is  advanced  to  defray  the  expenses  of  harvest,  and  two  yeara 
allowed  for  returning  it.  It  commenced  its  operations  in  June  1801,  and  then  dis- 
tributed 458/.  2«.  to  one  hundred  and  ten  husbandmen.  In  the  August  following 
it  had  furnished  sixty-two  horses  to  as  many  indigent  farmers.  The  Patriotic  Socie^ 
of  Madrid  has  distinguished  itself  by  a  memoir  oa  the  advancement  of  agriculture, 
and  on  Agrarian  laws,  addressed  to  the  supreme  council  of  Castile  in  1812.  It 
was  drawn  up  by  a  distinguished  member,  Don  G.  M.  Jovellanos,  who  recomYnends  the 
enclosure  of  lands,  the  enactment  of  laws  favorable  to  agriculturists,  the  prevention  of  the 
accumulation  of  landed  property  in  mortmain  tenure ;  exposes  the  noxious  state  of  the 
estates  of  the  clergy,  of  various  taxes  on  agricultural  productions,  and  of  restrictions  on 
trade  and  the  export  of  com.  His  whole  work  breathes  the  most  liberal,  enlightened, 
and  benevolent  spirit,  and  was  in  consequence  so  offensive  to  the  clergy,  that  they  pro- 
cured his  condemnation  by  the  inquisition.  (£d.  Rev.    Jacob's  Travels,  &c. ) 

695.  The  climaie  of  Spain  is  considered  by  many  as  superior  to  tliat  of  any  country  in 
Europe.  It  is  every  where  dry,  and  though  the  heat  in  some  provinces  is  very  great  in 
the  day,  it  is  tempered  during  the  night  by  breezes  from  the  sea,  or  from  the  ridges  of 
high  mountains  which  intersect  the  country  in  various  directions.  In  some  provinces 
the  heat  has  been  considered  insalubrious,  but  this  is  owihg  to  the  undrained  marshes, 
from  which  malignant  effluvia  are  exhaled.  The  mean  temperature  of  t^e  elevated 
plains  of  Spain  is  59^;  tliat  of  the  coasts  from  41°  to  36^  of  latitude,  is  between 
63 A°  and  68' ;  and  is  therefore  suitable  for  the  sugar..cane,  coffee,  banana,  and  all  plants 
of  tne  West  India  agriculture,  not  even  excepting  the  pine-apple.  The  latter  is  cultivated 
in  the  open  air  in  some  gardens  in  Valencia  and  at  Malaga. 

696.  The  surface  o^  Spain  is  more  irregular  and  varied  by  mountains  than  that 
either  of  France  or  Germany.  Tliese  intersect  tlie  country  at  various  distances  from 
cast  to  west,  and  are  separated  by  vallejrs  or  plains.  The  strata  of  the  mountains  is 
chiefly  granitic  or  calcareous ;  but  many  are  argillaceous,  some  silicious,  and  Mont- 
lerrat,  near  Cardova,  is  a  mass  of  rock  salt.  A  remarkable  feature  in  the  sur^e  oif 
Spain,  is  the  height  of  some,  of  its  plains  above  the  level  of  the  sea.  According  to 
Humboldt,  the  plain  of  Madrid  is  the  highest  plain  in  Europe  that  occupies  any 
extent  of  country.  It  is  309)  fathoms  above  the  level  of  the  ocean,  which  is  fifteen 
times  higher  than  Paris.  This  circumstance  both  affects  the  climate  of  that  part  of  the 
country,  and  its  susceptibility  of  being  improved  by  canal  or  river  navigation.  The  rirera 
and  streams  of  Spain  are  numerous,  and  the  marshes  not  very  common.  Forests,  or 
rather  forest-wastes,  downs,  and  Merino  sheep-walks,  are  numerous,  and,  with  other  un- 
cultivated tracts  and  heaths,  are  said  to  amount  to  two-thirds  of  the  surface  of  tba 
country.  Some  tracts  are  well  cultivated  in  the  vine  districts,  as  about  Malaga; 
and  oUiers  in  the  com  countries,  as  about  Oviedo.  The  resemblance  between  the 
Asturias  and  many  parts  of  England  is  very  striking.  The  same  is  the  aspect  of  the 
country,  as  to  verdure,  inclosures,  live  hedges,  hedge-rows,  and  woods;  the  same 
mixture  of  woodlands,  arable  and  rich  pasture,  the  same  kind  of  trees,  and  crops,  and 
fruit,  and  cattle.  Both  suffer  by  humidity  in  winter,  yet,  from  the  same  source,  find 
an  ample  recompence  in  summer;  and  both  enjoy  a  temperate  climate,  yet,  with  this 
difference,  that  as  to  humidity  and  heat,  the  scale  preponderates  on  the  side  of  the 
Asturias.  In  sheltered  spots,  and  not  far  distant  from  the  sea,  they  have  olives,  vines, 
and  oranges.    {Townsend^s  Spain,  i.  SIS.) 

697.  The  sotl  qfSjHiin  is  in  general  light,  and  cither  sandy  or  calcareous,  reposing  on 
beds  of  gypsum  or  granite.  The  poorest  soil  is  a  ferrugineous  sand  on  sandstone  rock, 
only  to  be  rendered  of  any  value  by  irrigation.  The  marshes,  and  also  the  best  meadow 
soils  are  along  the  rivers. 

698.  The  landed  properly  of  Spain  till  the  late  revolution  was  similarly,  circumstanced 
to  that  of  France  and  Germany ;  that  is,  in  the  possession  of  the  crown,  great  nobles, 
and  religious  and  civil  corporations.  Tithes  were  more  rigidly  exacted  by  the  clergy 
of  Spain  than  by  tliosc  of  any  other  country  of  Europe,  {Jacob'' i  Travels,  99.),  and  a 
composition  in  lieu  of  tithes  was  unknown  in  most  provinces.  Great  part  of  the 
lands  of  tlie  religious  corporations  are  now  sold,  and  a  new  class  of  proprietors  are  on* 
ginating,  as  in  France.     Some  of  tliese  estates  are  of  immense  extent.     The  monks  of 
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nrel  twcn^.four  Dules  fhHn  Scrille  on 
I,  and  wine.  Such  mi  the  conupdoD 
at  this  connDi,  tint  noCwilhatanding  all  their  ridiei,  thcf  were  deeply  in  debt.  Luidt 
were,  and  ere  cultinted  in  great  part  by  their  proprietors ;  and  e*tn  the  monaKeriea 
held  Urge  tract!  in  hand  before  their  diuolutian.  What  ia  farmed,  is  let  out  in  nnall 
portioDtt  of  arable  land,  with  large  ttacta  of  panlure  or  waate,  and  a  fixed  rent  la  gen&- 
nll;  paid,  chiefly  io  kind,  lie  lands  are  open  every  whetv,  eicepting  immediately 
round  bnma  and  villager  Many  pcnone  in  Granada  mn  bo  remote  from  the  ^nneries, 
dttt  during  hurett  the  lannera  and  their  labbrerg  lira  in  tenia  on  the  spot  both  vben 
they  an  aowing  the  corn,  and  cutting  and  threshing  it.  The  hedge*  about  Cadii  are 
(oriaed  of  the  loccaitrine  aloe  and  prickly  pear  ;  the  latter  producing  at  the  aame  time 
u  agreeable  fhnt,  and  mpponing  the  cochineal  iniect.  Fano-boUBei  and  eottagei  are 
gencnlly  built  of  stoae  or  brick,  and  often  of  rammed  earth,  and  are  coiertd  with 
tila  or  thatch. 

699.  W  badfiature  in  the  policy  of  the  ancient  regime,  considered  h^ly  iujurious  to 
■gricnllure  and  the  impmrement  of  landed  property,  desenes  to  be  mentioned.  Hiia 
it,  Ae  right  which  the  corporation  of  the  meats  or  Merino  proprietor)  poueis,  to  drive 
their  theep  ORr  all  the  eatatei  which  lie  in  th«r  route,  fhim  their  nimmer  pasture  in  the 
HXth  to  their  winter  pasture  in  the  aouth  of  the  kingdom.  Ttut  must  of  couras 
pnTenl  or  retard  enclosing  and  aration.  In  Catalonia,  as  in  many  parts  of  the  couli- 
Dtnt,  there  eiiita  what  it  called  the  emfiteutic  contract.  By  the  emfilet^  amtracl  tbe 
gnat  proprietor,   inheriting  more   land  than  be  can   eultiTBte  to  profit,  hat  power  to 

Ciny  given  quantity  for  a  term  of  jrean  ;  either  abaolula  or  conditional ;  either  for 
or  in  peapetuity  ;  always  reserving  a  quit  rant,  like  our  copyhold,  with  a  relief  on 
ersy  iiii  iiMiiiii,  a  Sne  on  the  alienation  of  the  land,  and  other  aeignionl  righti 
dtpendant  on  the  custom  of  the  district  i  auc^  aa  tithea,  mills,  puhlicJxiuaes,  the  obliga- 
tkii  to  plough  his  land,  to  furnish  him  with  teama,  and  to  pay  hearth-money,  with  other 
eootribution*,  by  way  of  commutation  for  ancient  stipulated  serricn.  One  species  of 
gnet  tar  uncultivated  land,  to  be  planted  with  vines,  admitted  formerly  of  much  dit. 
pue.  "ntG  tenant  holding  his  land  as  long  as  the  firat  planted  vinea  should  continue  to 
bear  fruit ;  in  order  to  prolong  this  term,  he  was  accustomed  to  train  layen  from  the 
origrnal  sEocka,  and  by  metapl^^cal  diatinctians  between  identity  and  diversity,  to  plead, 
ttuihe  flrit  planted  Tines  were  not  vxhausted,  claiming  thus  the  inheritance  in  perpetuity. 
AfkirvaiiouB  litagan'ons  and  ioconvatent  deciaions  of  the  judge*,  it  was  finally  deter- 
Btned,  Aat  this  species  of  grant  should  convey  a  right  to  the  poMevioo  for  &ftj  years, 
mkm  the  plantation  itadt  should  previously  bil. 

TOO.  IV  Bgrimiftira/ prnfuef I  gf  Spairi  inctude  all  those  of  the  rest  of  Europe,  and 
IMM  of  tboee  (^  tbe  West  Indies ;  bcsidea  all  the  graina,  lor  the  production  of  which 
aoDt  pTOvincea  ate  more  celebrated  than  others,  and  meat  of  them  are  known  (o  produce 
Ike  bM  wheat  in  Eurape.  Flax  hemp,  esparto,  palmetto  {C^Tn-vrapi  Aunufii), 
^ridcr,  Hfioi,  aloe,  corfc>lree  (Qucrcutmicr).  The  kermes  grarta,  a  spedea  of  coccua, 
vine  body,  in  the  grub  atate,  yields  a  beautiful  scarlet  color,  and  which  forms  its  nidua 
DO  tbe  ifarah  qucrcus  cocdfera.  Soda  from  the  aalicomes  and  other  plants  of  the  aalt 
Urihes;  booey  ftoca  the  foresta;  dales  (Plumix  ifact^t/mi),  coffee,  almonda,  fitberds, 
tft,  oliraa,  grape*,  peaches,  prickly  pears,  carob  beana,  (tbe  locutt  trees  of  acripture, 
Qntoina  oKfiu],  oranges,  lemona,  pomegraoatea,  and  other  fruits. 

TOI.    Tie  e^nrto  nijil(Sliju  lenndjeima,  L.)  grows  wild  on  the  plain, and  is  made  into 
a  iniety  of  articles  lor  common  use.      It  i*  employed  for  making  ropes  and  cables,  and 
la  partienlarly  calculated  for  the  latter  purpose,  as  it  swims  on  tfae_water,  and  the  (ablea 
named  of  il^  are  conaequently  not  ao  liaUe  to 
nb  against  tbe  rocis  aa  tboae  which  are  made    I 
of  banp..     Itisalao  woveaintoHoorclothaand    I 
cnpats,  uid  made  into  baskets  or  panniers,  foi   1 
aiTjing  produce  to  market,  or  manure  to  the    j 
Mit,     In  Pliny's  time  this  plant  wa*  used  by   f 
the  poor  for  beds,  by  the  ahephods  for  gar-  fl 
■MBS,  and  by  the  fishermen  for  nets ;  but  is  it  -S 
now  sopeneded  for  these  and  varioui  otber  enda  ^ 
by  thebemp  and  flai.  JB, 

TOS.  The  pita,  or  aloe,  {^loe  teccntrita,  S 
/g.  9Tb.]  ia  an  important  plant  in  the  bus-  3 
hMdrj  rf  Spain.  It  grows  t^  the  leaf,  which  ^ 
a  ia  mly  nerewaiy  to  slip  off  and  lay  on  the  S 
franad  with  the  broad  end  inlerteda  Uttle  way  T 
mtheacal:  it  makea  excellent  tauee;  and  tbe  S 
«»«•,  aepantod  from  the  macilage,  hare  been  * 
™*«d  into  ropca,  and  woven  into  cloth, 
IS 
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Bowln,  Ihe  bert  ^midi  writer  on  natunl  hislor;,  oji,  tb«  mndlaga  mi^  tamlj  b« 
made  into  brand;.  The  ame  plant  ii  uwd  a>  the  bouniUiy  fence  tot  village*  m  th* 
Eon  Indin,  and  ii  foand  a  pmreriul  obaMcle  to  caTali;. 

703.  TheMna,  or  Indian  fig,  (Cadtu  apunUa,  Jig.  9Tb.)  i«  cultiTaled  in  the  plama 
of  SerDIe  for  its  fruit,  ind  alio  for  lairing  the  cochineal  iniect.  It  ia  eitber  grown 
on  rocliy  placet  or  as  hedges. 

704.  Thepaltmtta,  or  ftn  palm  {Chavutnpt  humait],  ta  ff 
the  fixn-rtalks  of  the  leaTes,  brudiei  and  i>RX>nu  of  varioui 
bome  use  and  eiportation. 

705.  rAfpotoJoe  i>  grown,  but  not  in  large  quantities  i  nor  «o  good  a«  in  England. 
Tie  Irish  merchanU  of  the  aeaport*  import  them  for  tbeoueliei  and  frieods.  The 
batatas,  w  tweet  potaloe  [QnaalBt^i  balatai),  turnips,  oirota,  cabbages,  carrot*, 
broccoli,  celeiy,  onions,  garlic,  melons,  pumplunt,  cucumber*,  tc.,  are  grown  m  large 
quantities. 

70S.  Thoagh  tfie  olive  h  grown  to  greater 
perfection  in  Spun  than  iu  Ilalj,  ;et  the 
<hI  ia  the  worst  in  Europe ;  because  the 
growers  are  thirled,  that  ii,  obliged  to  grind 
tbeir  fruit  at  certain  mills.  To  such  mills 
(fig.  98.])  "11  the  olives  of  a  district  ar 
figed  to  be  carried,  and  as  they  cannot  all 
be  ground  alone,  Ifaey  are  put  into  heaps  to 
wait  their  torn  ;  these  heaps  best  and  spoil, 
and  when  crushed,  produce  only  an  acrid 
randd  oiL 

707.  The  vine  is  cultiTaled  in  «Tery  pro- 
rince  of  Spain,  and  chiefly  in  those  of 
the  east  and  south.  The  old  sheny  wine,  xeret  teen,  the  shen7  sac  of  Shakapeaiv, 
is  produced  in  Valencia  and  Granada,  and  especially  near  Malaga.  On  the  hilla 
surrounding  this  city  are  upwards  of  seven  thousand  vineyards,  cultivated  by  the  pro- 
prietors, or  by  petty  tenant^  who  pay  their  rent  monthly  when  in  money ;  or  during 
harvest  when  in  kind.  The  fln.t  gathering  of  grapes  commences  m  the  month  of  June, 
and  these  are  dried  in  the  sun,  and  form  what  are  known  in  Europe  as  Malaga  raising 
A  second  crop  is  gathered  in  September,  and  a  wine  made  from  it  resembling  sherry  ; 
and  a  third  in  October  and  November,  which  fumishea  the  wine  known  on  the  cootiDeDt 
as  Malaga,  and  in  England  as  mountain.  In  Valentin  the  grapes  for  raiuna  are  steeped 
in  boiling  wawr,  sharpened  virith  a  ley  made  from  vine  stems,  and  then  exposed  in  the  air, 
and  suspended  in  the  sun  till  they  arc  sufficiently -dry. 

70a.  Tke  tugar^cane  (Swoiarum  offlaiurum)  is  cultivated  to  a  connder^le  extent  in 
Malaga  and  other  places,  and  the  ground  is  irrigated  with  the  greatest  care.  The  sugar 
produced  resembles  that  of  Cuba,  and  comes  siHDewhat  cheaper  than  it  can  be  procured 
from  tbe  West  India  islands.  Sugar  has  been  cultivated  in  Spain  upwards  of  seven 
hundred  years  j  and  Jacob  is  of  opinion  (hat  capital  only  is  wanted,  to  push  this  bnnch 
of  culture  to  a  considerable  extent. 

709.  The  nUte  muftmy  is  eitenaively  grown  for  rearing  the  sikwotm,  espedallj 
in  Murcia,  Valenlia,  and  Granada.  The  rilk  is  o^anised  into  stuffs  and  ribbons  in 
Malaga. 

710.  0/otier/raiU  ctMBaledm»3  be  mentioned  the  fig,  which  is  grown  in  moat  pwti 
of  Spain,  and  the  fruit  used  as  food,  and  dried  for  eiportaiion.  Thegumditns  (CiMue 
ladanifenutfig.  99.)  grows  wild,  and  the  gum  which  exudes  ftum  it  is  eaten  by  tho 
common  people.     The  caper  shrub  grows  wild,  and  is  cu 

valed  in  some  places.      The  orange  and  lemon  are  abundi 
and  also  the  tHKnegranate. 

.  711.  O&tr  fimiucAHU,  such  as  coffee,  cotton,  co< 
indigo,  pimento,  pepper,  banana,  plantain,  &c.,  were  cu 
vat^  in  Granada  far  many  ages  before  the  West  Indiei 
America  was  discovered,  and  might  be  carried  la  such 
client  at  to  supply  the  whole  or  greater  part  of  Europe. 
713.  The  rotalioni  of  cvmwm  crojis  varies  according 
tte  soil  and  climate.  In  some  parts  of  the  fertile  plain 
Malaga,  wheat  and  barley  are  grown  allemately  wilh 
^Iber  follow  or  manure.  The  common  course  of  ci 
about  Barcelona,  according  to  Townsend,  is,  1.  wh 
-iriuch,  being  ripe  in  June,  is  immediately  succeeded 
9.  Indian  com,  hemp,  millet,  cabbage,  kidneybeans, 
lettuce.  In  the  second  year  the  same  crops  are  repeat 
.and  in  the  third,  barley,  beans,  or  vetches  takes  ploo 
tbe  wbeu..    In    ibis   way   six  nluable  crops  are  obtai... 
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in  three  yean.  Wheat  produces  ten  fold ;  in  ndny  seasons  fifteen ;  and  in  some  places  as 
much  as  fifty  for  one.  Near  Carttiagena  the  course  i^  wheat,  barley,  and  fallow.  .  For 
wbeat  tbey  plough  thrice,  and  sow  from  the  middle  of  November  to  the  beginning  of 
December ;  and  in  July  they  reap  from  ten  to  one  hundred  for  one  as  the  season  happens 
to  be  diy  or  humid.  The  Huerta,  or  rich  vale,  of  Alicant,  yields  a  perpetual  suo^ 
cession  of  crops.  Barley  is  sown  in  September,  and  reaped  in  April ;  succeeded  by 
maise,  reaped  in  September,  and  that  by  a  mixed  crop  of  esculents.  Wheat  is  sown 
in  Nofembier,  and  reaped  in  June ;  flax  sown  in  September  is  pulled  in  May.  In  the 
vale  of  Valentia,  wheat  yields  from  twenty  to  forty ;  barley  from  eighteen  to  twenty  four 
firid ;  oats  from  twenty  to  thirty  fold ;  maize,  one  hundred  fold ;  rice,  forty  fold. 

7 IS.  The  Iwe  stock  of  the  Spanish  agriculturist  consists  of  oxen,  asses,  and  mules^  as 
basts  of  labour ;  sometimes,  also,  horses  are  used  on  the  farm,  but  those  are  chiefly 
reared  for  the  saddle  and  the  army.  During  the  reign  of  Philip  II.  an  act  was  passed 
forbidding  their  use  even  in  coaches.  The  horses  of  Andalusia  are  celebrated :  they 
are  deep-chested,  somewhat  short^backed ;  rather  heavy  about  the  legs,  but  with  a  good 
fhonlder.  In  general  their  appearance  is  magnificent  when  accoutred  for  the  field. 
But  for  the  last  half  century  their  numbers  have  been  diminishing.  The  mules  and 
asses  aie  large,  and  carry  heavy  loads.  The  Spanish  cows  are  an  esteemed  breed,  re< 
sembling  those  of  Devonshire.  Tbey  are  used  chiefly  for  breeding,  there  being  little 
me  made  al  cows*  milk  in  most  parts  of  Spain :  they  are  sometimes  also  put  into  the 
pkwgh  and  cart.  Goats  are  common  about  most  towns,  and  furnish  the  milk  used  in 
cookery. 

714.  The  sheep  of  Spain  have  long  been  celebrated.  Pliny  relates,  that  in  his  time 
Spanish  clothes  were  of  an  excellent  texture,  and  much  used  in  Rome.  For  many 
centuries  the  wool  has  been  transported  to  Flanders,  for  the  supply  of  the  Flemish 
mannfactarics,  and  afterwards  to  England,  when  the  same  manufacture  was  introduced 
there.  By  fiu*  the  greater  part  of  Spanish  sheep  are  migratory,  and  belong  to  what  is  called 
the  mesta  or  Merino  corporation ;  but  there  are  also  stationary  flocks  belonging  to 
private  individuals  in  Andalusia,  whose  wool  is  of  equal  fineness  and  value.  The  carcase 
of  the  sheep  in  Spain  is  held  in  no  estimation,  and  only  used  by  the  shepherds  and  poor. 

715.  The  tenn  meslOf  (mesUn,  £ng.)  in  general  signifies  a  mixture  of  grain;  but  in  a 
restricted  sense  an  union  of  flocks.  This  collection  is  formed  by  an  association  of  pro- 
prieton  of  lands,  and  originated  in  the  time  of  the  plague  in  1S50.  The  few  persons 
who  survived  that  destructive  outrage,  took  possession  of  the  lands  which  had  been 
vacated  by  the  death  of  their  former  occupiers ;  united  them  with  their  own ;  converted 
neariy  the  whole  to  pasturage ;  and  confined  their  attention  principally  to  the  care  and 
increase  of  their  flodcs.  Hence,  the  immense  pastures  of  Estramadura,  Leon,  and  other 
prorinces ;  and  the  prodigious  quantity  of  uncultivated  lands  throughout  the  kingdom. 
Hence,  also,  the  singular  drcumstanoe  of  many  proprietors  possessing  extensive  estate 
withoiU  any  titles  to  them. 

716.  The  Jlocks  tohich  form  the  mesta  usually  consist  of  about  10,000  sheep. 
Each  flock  is  under  the  care  of  a  directing  officer,  fifty  shepherds,  and  fifty  dogs.  The 
whole  flocks  composing  the  mesta,  consist  of  about  five  millions  of  sheep,  and  employ 
about  45  or  50,000  persons,  and  nearly  as  many  dogs.  The  flocks  are  put  in  motion  the 
latter  end  of  April,  or  beginning  of  May,  learing  the  plains  of  Estramadura,  Andalusia, 
Leon,  Old  and  New  Castile,  where  they  usually  winter ;  tliey  repair  to  the  mountains 
of  die  two  latter  provinces,  and  those  of  Biscay,  Navarre,  and  Arragon.  The  sheep» 
while  feeding  on  the  mountains,  have  occasionally  administered  to  them  small  quantities 
of  salt.  It  b  laid  upon  flat  stones,  to  which  the  flocks  are  driven,  and  permitted  to  eat 
what  quantity  they  please.  During  the  days  the  salt  is  administered  the  sheep  are  nol 
allowed  to  depasture  on  a  calcareous  soil,  but  are  moved  to  argillaceous  lands,  where 
they  feed  voraciously. 

717.  itttt^eMiqf  JUSytheewesareFuttothe  runs,  after  sqparation  has  been  made  of  those  already 
with  lamh.    Six  or  leven  nms  axe  considered  sufBdent  for  one  hundred  ewes. 

7UL  In  September  the  sheep  are  ochred,  their  backs  and  knns  being  nibbed  with  red  ochre»  oc  ruddle, 
AssolTed  in  water.  Hill  practice  Is  fbunded  upon  an  ancient  custom,  the  reason  of  which  Is  not  clearly 
anotidned.  Some  suppose,  that  the  ochre  umtUig  with  the  oleaginous  matter  of  the  fleece,  forms  a  kind 
of  vanilah.  which  defaMs  toe  animal  from  the  indemency  of  the  weather.  Others  think  the  ponderosity 
sf  this  eaith  prevents  the  wool  growing  too  thick  and  long  in  the  staple.  But  the  more  eligible  o^nion  is, 
that  the  eaitn  absntas  the  superabundant  perforation,  which  would  otherwise  renderthe  wool  both  harsh 


71&  Titfoarda  ike  end  qf  September  the  flocks  recommence  their  march.  Descending  from  the  moun. 
taias,  tiwy  travd  towards  the  warmer  parts  of  the  oountrv,  and  again  repair  to  the  plains  of  Leon,  Estra- 
madura, and  Andalusia.  The  sheep  are  generally  conducted  to  the  same  postures  they  had  graaed  the 
pneedtaig  year,  and  wfaoe  most  of  than  had  been  yeaned :  there  theyare  kept  during  the  winter. 

.7S0.  Sheep-shBormg  commences  the  beginning  of  May>  aad>it  is  performed  wh9e  the 
dieep  are  on  theur  summer  journey,  in  Uage  buildings  called  esquiUos.  Those,  which  are 
placed  upon  tiie  road,  are  capable  of  containing  forty,,  fifty,  and  some  sixty  thousand  slieep. 
They  are  erected  in  various  places ;  but  the  principal  are  in  the  environs  of  S<^ovia,  and 
the  most  oekbrsled  b  that  of  Ilunriaca.     The  shearing  is  preceded  by  a  pompous  prepar 

I  3 
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ntioD,  conducted  in  due  form,  and  the  inlerral  U  comidered  ■  time  of  fwdng  uid  recr^ 
(don.  One  hundred  and  twenty-five  men  «re  uiuallj  employed  for  ■hewing  ■  Ibouiuid 
ewei,  and  Iwo  hundred  for  a  thouund  wetben.  Each  iheepaiTonli  four  kind*  of  wool, 
mcHv  or  leuBne  accordinato  tbe  parta  of  the  uuraat  whence  it  i>  taltra.  The  ewea  pro- 
duce the  ilneat  Seecei,  and  the  wetbrra  the  beaTieat :  three  wether  fieecei  oidiuirilj  wdgb 
on  (be  aierage  twenlj-tiie  pound) ;  but  it  will  take  five  ewe  fleecea  to  amount  to  the  laiiie 

7SI.  The  journey  vihieh  thefitda  malre  in  Ibeir  peiegrinatioD  u  T^ulaled  bj  puticu- 
lar  laws,  and  immemorial  cuilams.  The  sheep  pass  unmolested  o*er  the  paalurea  tie- 
laoging  to  the  villages  and  the  commons  which  lie  in  their  road,  and  hate  a  right  lo  feed 
on  them.  Tbej  are  not,  however,  allowed  to  pass  over  cultivated  lands  ;  but  the  pn^ 
prietot^  of  lucb  lands  are  obliged  (o  leave  for  them  a  path  ninel;  tunii,  or  about  foctjr 
toi«e«  [eigb^-four  yards),  in  breadth.  When  (hey  (lavene  the  commonable  paiturea,  thw 
seldom  travel  more  than  two  leagues,  or  live  and  a  half  miles  a  day;  but  when  tbe]r  walk 
in  dose  order  over  the  cultivated  6eldi,  oOen  more  than  sii  varas,  oi  near  acventeen  milo. 
Tbe  whole  of  their  journey  is  usually  an  extent  of  one  hundred  and  twenty,  thirty  or  fbftj 
leagues,  which  they  perform  in  thinyor(hirty-five  days.  The  price  paid  for  depasturiiw 
the  lands,  where  thi^  winter,  is  equally  regulated  by  usage,  and  is  very  low  ;  bitt  it  la 
not  in  the  power  of  die  landed  proprieion  to  make  the  unallesE  advance. 

732.  The  vutta  hot  ill  particidaT  lawt,  and  a  tribunal  before  which  are  dtcd  all  pe>^ 
■cms  who  have  any  suit  or  difference  witli  the  proprietors.  Hie  public  opinion  in  Spam 
has  long  been  against  (be  mesta,  on  account  of  the  number  of  people  it  employs,  tbe  ex- 
tent of  land  it  keeps  uncultivated,  the  injury  done  to  (be  pasture  and  cultivated  lands  of 
individuali,  and  (be  tyranny  of  the  directors  and  shepherds.  These  have  been  grieraima 
for  time  immemoriaL  Government  yielding  to  the  pressing  9olici(a(ions  of  (he  people, 
instituted  a  committee  to  enquire  into  them  about  the  middle  of  tbe  eighteenth  centuij  ; 
but  it  did  no  good,  and  it  was  not  till  the  revolution  irf  1810,  thai  tbe  powoi  and  pri- 
vileges of  (he  mesta  were  greatly  reduced. 

7S3.  TAe  tm;iJniifnJiof  Spaniebagricultureare  vet^omple.  He  CDBUDOn  ploogb  of 
Castile,  and  most  of  the  provinces,  (Jig.  100.) 

is  supposed  to  be  ai  old  as  the  time  of  the  /^^ 

itomana.  It  istbus  described  by  Town  send  [  ^i^i^^j^,^  /W^*\ 

"  'ITiebeamisaboutthreefeetlongiCurved,  ^     S^x  /i/i7/^ 

and  tapered  at  one  end,  to  receive  an  addi- 
tional beam  nf  about  fivefeet,  fastened  lo  It 
by  three  iron  collars  j  the  other  end  of  tbe 
three^fbotbeam  touches  the  ground,  and  has 
a  mortiBe  to  receive  the  share,  the  handle, 
and  a  wedge."  From  this  descriptionit  is  evident  that  the  beam  llielf  supplia  the  pbe« 
of  the  sheatli;  the  share  has  no  fin,  and  instead  of  a  mould-bo«iJ,  there  are  two  wooden 
pins  fastened  near  tbe  heel  of  the  share.  As  in  ibis  plough,  tbe  ihve,  from  the  point  to  ita 
insertion  in  (be  beam,  is  two  feet  six  inches  long,  it  i  strengthened  by  a  tetch.  Tlat 
used  near  Maiv^  is  described  by  Jacob,  as  "a  cross,  with  tbe  end  of  (be  perpendiciiUr 
part  shod  with  iron.  It  penetrates  about  sii  inches  into  the  soil,  and  ii  drawn  by  two 
oxen  with  ropes  fastened  to  tbe  hgms.  The  plou^  of  Volentia,  on  the  eastern  coast,  we 
have  already  given  (  &,  12.),  as  coming  the  nearest  (o  that  described  by  Virgil.      There 

as  the  most  primitiv 
and  from  which  < 
chain  pump  is  evident- 
ly derived.  A  vertical 
wheel  over  a  well  has  a 
series  of  earthen  jeers, 
fastened  (ogether  by 
cords  of  esparto,  whia 
descend  into  the  water, 
and  fill  themselves  by 
tbe  motion  of  the 
wheel,  they  rise  to  tbe 
surface,  and  then  by 
the  same  motion  empty 
themselves  into  a 
trough,  fn>m  which  ■ 
the  water  is  conveyed 
by  trenches  into  the 
different  parts  of  the 
garden  or  Geld.     The 
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vtrtiisl  wheel  ii  put  in  motion  bj  a  horiumlil  one,  wtucfa  Ii  turned  by  a  cow." 
[Jaceb't  Trmdt,  1S2.)  TTw  comtructjon  of  dung-pils  his  already  been  mentioned, 
(689^)  u  introduced  by  the  Moors,  and  the  proctii'e  of  preaerning  the  dung  in  that 
manner  ii  atiQ  coDtinucd  in  Granada  and  Vnlentia.  Tbreahing-Hoot*  are  made  in  die 
field*,  and  paied  with  pebble)  or  other  stones. 

721.  feu  rf  tht  operatiom  aj  Spaniib  agriadlure  afTord  any  thing  charactetiitic. 
Mo  bay  is  made  in  Spain  ;  but  ao  dry  and  brittle  is  the  straw,  iliat  in  lite  process  oTtread- 
jng  oult  which  is  generally  done  by  mares  and  colts,  it  is  broken  to  pieces  and  the  grain 
•eparaled,  the  straw  put  in  stacks,  and  preserred  for  litter,  or  tniied  with  barley  as  food 
for  cattle.  Irrigation  is  carefully  performed,  and  is  the  only  eSectual  mode  of  insuring  ■ 
cix^ofgiminioranyiortof  berbaceous  vegetable.  On  some  fanns  on  the  Vega  in  Malaga, 
■carcely  any  attention  is  paid  to  stirring  tfae  soil,  but  by  the  very  complete  irrigatjon  whidi 
ran  be  there  gire;!,  the  lands  yield  fifty  bushels  per  acre.  Where  the  soil  is  naturaUy 
light,  situated  in  a  wann  climate,  and  not  irrigated,  it  is  remarkably  free  from  weed*  ; 
because  firom  the  latter  end  of  May,  or  dte  beginning  of  June,  when  the  crop  is  banested 
till  October  or  November,  they  baie  no  rain  ;  and  ihe  heat  of  the  sun  during  that  period 
desDoys  etery  plant,  and  leaves  the  unl  like  a  fallow  which  only  requires  the  seed  furrow. 
In  e0ect  it  gets  no  more ;  and  thus  under  such  circumstances,  one  crop  a  year  after  oiJy 
one  ploughing,  may  be  raised  for  an  endless  period.  ^  In  the  Astiuias,  after  tbe  wo^en 
■nilk  the  sheep,  they  carry  it  home  in  leather  bags,  shaking  it  all  the  nay  till  by  tbe  time 
of  tbeir  arriTal  butter  is  formed.  {Townttml'i  Travelt,  i.  273.) 

T&5.  The  laboring  man  of  Spain  adopts  a  custom  which  might  be  useful  to  tbe 
naipcn  and  haymaken  of  Britain,  in  many  situations.  The  labor  and  heat  of  haytima 
and  harrest  eicile  great  perspiration  and  consequent  thirst,  which  is  often  obliged  to  be 
:lied  with  sun-warmed  water.  To  cool  such  water,  tbe  Spanish  reaper  puts  It  in  a 
■s  earthen  pitcher  {aitaratai),  the  surface  of  which  being  constantly  moist  with  tbe 
udation  of  the  fluid,  its  eiaporatiDn  cools  the  water  within.  The  frequent  applica- 
tiiHi  at  wet  cloths  to  a  bottle  or  earthen  leasel,  and  exposure  to  tbe  sun  and  wind,  eSeda 
tfae  sante  object,  but  with  more  trouble. 

736.    The  culture  o/fareitt  is  very  little  attended  to  in  Spain.      Tbe  best  charcoal  i( 
male  from  heath,  chiefly  tbe  erica  mediterrsnea,  which  grows  to  the  siie  of  a  small 
tree,  and  of  which   there  are  immense   tracts   like  foresla. 
Tlie  cotk-lree  {Qtama  tuber,Jig.  102.)  affords  tlie  most 
TBtoable  products.      Tbe  bark  is  taken  otf  for  the  first  time 
when  tbe    tree   is  about  fifteen  years  old ;    it    soon  grows 
^ain,  and  may  be  reJiaiked  three  times,  the  hark  improving 
eetry  time  till  the  tree  attains  tbe  sge  of  thirty  years.      It  is 
taken  off  in  •beett  or  tables,  much  in_  the  same  way  as  oak 
or  larch  bark  is  taken  fhim  the  standing  trees  in  this  country. 
Afto-  being  detached,  it  is  flattened  1^  presenting  the  convex  b 
side  to  but,  or  by  prasure.      In  either  case  it  is  charred  ^ 
en  bodiaurCuea  to  close  tbe  transverse  pores  previously  to 
ita  being  sold.      Ilia  charring  may  be  seen  in  bungs  and 
lapa ;  but  not  in  corks,  which,  being  cut  in  the  lengtli  way 
of  the  wood,  the  charring  is  taken  oS'  in  tbe  rounding. 

7*7.  The  aerlitnu  that  have  been  made  far  Iheimpreiiemmt 
^  tke  agriculluTe  o/"  Spain,  we  have  already  noticed,  and 
Hcd  only  add,  that  if  tbe  late  government  had  maintained 
iis  power,  and  continued  in  the  same  spirit,  perhaps  every 
thing  would  have  been  effected  that  could  be  desired.      Hme, 

requidle ;  but  improvement  once  heartily  commenced,  the  ratio  of  its  increase  is  astonish- 
ing. But  (be  French  invaiJon  of  Spain  has  spoiled  every  thing,  and  for  tbe  preacnt  al- 
most annihilated  hope. 

728.  The  agricultural  circumilarua  of  Forltigai  have  so  much  in  common  with  thoae 
al  Spain,  thai  ttiey  do  not  require  ieparale  conuderation.  Tfae  two  counlrie*  differ  in  the 
latter,  having  a  more  limited  cultivation.  The  sugar-cane,  and  most  of  the  West  India 
pkola  grown  in  Spain,  requiring  a  warmer  climate  than  that  of  Portugal.  Tbe  via* 
and  orange  are  cultivated  to  great  perfection  ;  but  common  agriculture  is  neglected. 
Tbe  breed  of  horses  are  inferior,  and  there  ure  few  cows  or  sheep.  Swine  is  tbe  mCHt 
abundant  live-stock,  and  fatten,  in  a  half  wild  state,  on  the  acorns  of  the  numerous  oak- 
iivola  which  cover  the  mountains. 
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SuBsscr.  1.     Pretent  Slate  of  Agriculture  in  European  T^trkey. 

729.  The  Turkish  empire  includes  a  variety  of  climates  and  counirieSf  of  most  of  which 
so  little  is  correctly  known,  that  we  can  give  so  satisfactory  account  of  their  agriculture. 
Asiatic  Turkey  is  nearly  three  times  the  extent  of  the  European  part ;  but  the  latter  is 
better  cultivated  and  more  populous.  European  Turkey,  Thornton  observes,  depends 
upon  no  foreign  country  for  its  subsistence.  The  labor  of  its  inhabitants  produces  in 
an  abundance  unequalled  in  the  other  countries  of  Europe,  all  the  alimentary  productions, 
animal  and  vegetable,  whether  for  use  or  enjoyment.  'Hie  com  countries,  in  spite  of  the 
impolitic  restrictions  of  the  government,  besides  pouring  plenty  over  the  empire,  secretly 
export  their  superfluities  to  foreign  countries.  Their  agriculture,  therefore,  though 
neglected  and  discouraged,  is  still  above  their  wants.**  {Present  State  of  Turkey t  vol.  i.  66.) 

730.  The  dimaie  and  seasotis  of  European  Turkey  vary  with  the  latitude  and  local  cir- 
cumstances of  the  different  provinces  from  the  Morea,  in  lat.  37^,  and  surrounded  by 
the  Mediterranean  sea,  to  Moldavia,  between  Hungary  and  Russia,  in  lat.  48*^.  The 
surface  is  generally  mountainous,  with  plains  and  vales ;  some  rivers,  as  the  Danube 
in  Wallachia,  and  numerous  gulfs,    bays,  estuaries,  and  inlets  of  the  Adriatic,    the 

^  Archipelago,  Mediterranean,  and  Black  Seas.  The  soil  is  in  general  fertile,  alluvial  in 
some  of  the  richest  plains  of  Greece,  as  Thessaly ;  and  calcareous  in  many  parts  of  Wal- 
lachia and  Moldavia.  These  provinces  produce  excellent  wheat  and  rich  pasture ;  while 
those  of  the  south  produce  maise«  wheat,  and  rice.  The  vine  is  cultivated  in  most 
provinces ;  and  there  are  extensive  forests,  especially  in  the  north.  The  live  stock  b  the 
horse,  ox,  camel,  sheep,  and  swine. 

73 1  •  Some  traits  of  the  agriculture  of  the  Morea,  the  southernmost  province  of  Europem 
Turkey,  has  been  given  by  Dr.  Pouqoeville.  The  climate  holds  the  exact  medium 
between  the  scorching  heat  of  Egypt  and  the  cold  of  more  northern  countries.  Hie 
winter  is  short,  but  stormy ;  and  the  summer  is  hot,  but  tempered  by  breezes  from  the 
.  mountains  or  the  sea.  The  soil  of  the  mountains  is  argillaceous ;  in  some  places  in- 
clining to  marl,  and  in  others  to  peat  or  vegetable  earth  :  the  richest  parts  are  Arcadia 
and  Argos.  Tlie  plough  consists  of  a  share,  a  beam,  and  a  handle,  {Jig.  103.) ;  the 
share  is  shaped  somewhat  like  the  claw  of  an  anchor,  and  the  edges  armed  with  iron. 
In  some*cases  it  has  two  wheels.    It  is  drawn  by  g;^_^^  105 

one  horse,  two  asses,  or  by  oxen  or  buffaloes, 
according  to  the  nature  of  the  soil.  The  com 
grown  is  of  excellent  quality,  though  no  at- 
tention is  paid  to  selecting  the  seed.  The  rice 
of  Argolis  b  held  at  Constantinople  the  next  in 
excellence  to  that  of  Damietta.  The  vine  is 
successfully  cultivated ;  but  at  Corinth,  *'  situated  in  a  most  unwholesome  atmosphere," 
the  culture  of  that  sort  which  produces  the  raisins  of  Corinth  is  less  attended  to  than 
formerly.  The  olive-trees  {Olea  Europeea,  Jig,  104.)  are  the  .q^ 
iioest  in  the  world  ;  the  oil  of  Maina  is  the  best,  and  held  in 
esteem  at  all  the  principal  markets  of  Europe.  The  white 
mulberry  is  extensively  cultivated  for  the  support  of  the  silk- 
worm. Ellis  yields  the  best  silk.  The  cotton  is  cultivated  in 
fields,  which  are  commonly  divided  by  hedges  of  Nepal  or 
Indian  fig,  which  is  eaten,  but  is  here  more  vapid  than  in  Egypt. 

732.  The  Jigs  of  the  Morea  "  are  perhaps  the  most  exquisite 
that  can  be  eaten.  **  The  tree  is  cultivated  with  particular  care, 
and  the  practice  of  caprification  adopted,  lliey  collect  the 
little  figs  which  have  fallen  from  the  trees  while  very  young,  and 
which  contain  numbers  of  the  eggs  of  the  gnat  insect,  {Cynips), 
Of  these  they  make  chaplets,  which  are  suspended  to  the  branches 
of  the  trees.  The  gnats  are  soon  hatched,  and  spread  themselves 
over  the  whole  tree.  The  females,  in  order  to  provide  a  nidus 
for  their  eggs,  pierce  the  fruit  with  their  sting,  and  then  deposit 
them.  From  this  puncture  a  gummy  liquor  oozes ;  and  after 
this  the  figs  are  not  only  not  liable  to  fall,  but  grow  larger  and 
finer  than  if  they  had  not  undergone  this  operation.  It  is  doubted  by  some  modem 
physiologists  whether  this  process  is  of  any  real  use,  it  being  now  neglected  in  roost  fig 
countries  where  it  was  formerly  performed.  Some  all^e  that  it  is  merely  useful  as  fecun- 
dating the  blossoms,  which  most  people  are  aware  are  situated  inside  of  the  fruit,  (Jig.  105. ) ; 
others  that  it  promotes  precoci^,  which  the  puncture  of  an  insect  vrill  do  in  any  fruit» 
and  which  any  one  may  have  observed  in  the  gooseberry,  apple,  or  pear. 

733.  The  almond-tree  is  very  productive.  The  orange  tribe  abound ;  and  the  porocgra* 
nates,  peaches,  apricots,  grapes,  &c.  are  of  the  finest  flavor.  The  banana  is  cultivated 
in  tlic  gardens,  as  are  melons,  dates»  and  many  other  ihiits.      Carobs  (Ceratonia), 
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qamcca,  median,  dwmn,  ftc  >ra  wDd  In  ibanduics.      Bm>   an  Gnind  Ici  llw 

boUmn  of  tica ;  and  tfaeir  eicellcDt  white  honey  ia  exported. 

731.  The  txm  of  tkt  iiorta  are  low,  and  faaie  long  white  hair.  The  moat  flediy 
do  not  weigh  more  than  fVom  3  to 
400  pounda.  Tbie  cowi  give  little 
milk,  and  are  much  iajured  b;  the 
jackals,  who  tear  awa;  their  teat*  ; 
and  h;  large  Krpenti,  which  luck 
awa;  a]l  the  milk.  The  abeep 
are  amaU,  and  ha*e  large  homa  ; 
wool  is  conudeied  of  the  aecond 
quality  of  the  wool  oT  the  Eaat> 
OheMa  it  made  frorn  their  milk* 
and  that  of  goata.  lie  hoiaea  of 
the  Horea  are  of  a  ht«ed  between 
the  Morarian  and  llndaii :  their 
form  ia  not  admired ;  hut  they 
are  full  of  fire  and  courage  ;  and 
BO  Tigarous,  thai  they  run  with  » 
k  firm  and  rapid  itep  over  the  looui^ 
p  tains  without  ever  stumbling.  Hie 

uliH  or  ViUwr 


TX.  ntfiraU  of  He  Mern  prcnhice  the  (ak.tnc ;  tbe  KemiM  ink,  the  riuercui  < 
aak,  the  acow  or  wbkJi  nt  eaten,  and  thrir  oq*  lued  u  oak-gaUi,  in  pnparinf 

£.1,  tknn  the  (nln>  DT  HVdi  of  wkleb  ■  One  y^ow  dye  ki  pcaiand.  lawuBla  UwniiU,  which  tlimli 
■  iDC  ■mm  calor,  and  with  wMch  tbe  wcmtn  of  tlM  Eut  die  their  naOi,  tbi  turpentine  tree,  bai 
due  tm,  rilk.trEe,  (mloHiu  Julllwiika],  wUh  Ui  heautllU  tiifb,|ilnejflr,  and  a  TariMy  oruherL  Cli 
niEi  wRv  al  ooe  prnod  the  tflnporaiT  food  of  nearly  the  whole  country.  In  mount  Phohie,  where 
iwBBiits  arc  half  tavaire«,  they  nrm  tneir  principal  fbod  fbr  the  whole  yoar.  A  Tulety  of  puntt  lun 
the  arts,  and  In  pharmacy,  anw  wild  In  the  wvtei,  and  there  are  veniaan,  nme,  and  flahea,  Ln 
woadi.  rlTcn,  lakfa,  and  the  lurmuuUiit  ocean.  The  Horea,  Dr.  PouqueTilTe  condudea,  1>  "  a 
cuubUv  ;"  and  though  —-  ■' —  ""'  ""-^  •**-  -^ "—*  "—  i— —  ««— j    ».    *■  — j •„— 1^ 


()>«*■.  *e. 


□uld  prnduce  abundantly  erery  thlii#  neceeury  to  luf^y  the  wan 

736.  Some  notUa  of  tkt  agricultwt  of  Tktttaly  and  Jlbarua  hare  beeu  giien  by  Dr. 
Holland.  TheplainofTh™!-  mc 

(fa.  106.)  Uanimmo 
li  lerel  couDlr;,  with  a  f 
rial  anil ;  which  tradition 


water.  "  The  cspabilitii 
Holland  otnenei,  "ai 
throughout  the  whole  of 
fnniDCe ;  and  it  woult 


In  their  prat 

dinncts  of  tbe  Grecian  peninsula,  and  their  annual  produce,  in  grain  of  diSereat  kinds, 
cotton,  lilk,  wool,  rice,  and  tobacco,  allows  a  lerj  large  i  ni 

■moonl  of  rwular  eiport  from  the  pronuce.     The  ctdti- 
ratioo  i)  not  deficient  in  skill  or  neatnea.      Thar  plough  ia 

of  a  primilirc  form  ;  sod  their  carts  are  ainall  cars, ' 

them,  as  Dr.  Clarke  ot  '  ' 

both  lue  drawn  b;  oii 

rivep  ia  modoalely  fine ;  the  mulbeny  is  grown  in  dwarf 

poUaids;  and  tbe  cotton  in  drills,  well  boed.      Tbe  men 

{Jig.  lOB.),  and  the  women 

ijig.  109.)  well  made,   and 

Dot  unlike  the  antique.  "Hw 

drcumstancea  by   which  tlie 

amount  of  produce  might  be 

increased,   are   chiefly,   per. 

haps,  of  a  more  general  na- 
T  mnn  of  j 


TemmeDt;  greater  secunlj 
to  private  property  ;  a  more 
unUbtm  distribulioa  of  the 
inhabitants;  and  the  pre- 
vention tif  those  moDopoliea 
in  the  etpnt  of  grain,  wluch    r^ 
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ha*e  hilberto  bean  eiercued  b^  the  Turkuh  ruler*  of  tb«  countiy."     (TtiaeU,  ^ 
2d  edit.  p.  SSI. 

T3T.  Tlie  agricuihirt  ^  jUbania  diffefi  in  nq  >Mentiiil  particular  from  tiatof  niCMtly. 
The  common  lenure  on  wbich  Und  is  lei,  is  that  oT  paying  to  the  landlord  half  tlie 
produca.  Ibe  rale  of  Deropuli  ii  tlie  moat  ferule  and  populoua  in  Albania.  Hw 
tillage,  genenll;  qwaking,  ii  remarkable  for  JB  iwaUien.  Tbn  products  are  chiefly 
wheat,  maiie,  tobaixo,  and  rice.  Hie  returns  afford  a  considerable  aurplus  tor  eiporta- 
tion ;  and  tbe  tobacco  ii  esteemed  the  best  in  Albania.  Large  Socka  of  sheep  feed  oo 
tlie  dadiiity  of  tlie  mountains ;  and  afford  much  coarse  wool  for  tbe  manufacturei  of  the 

738.  TAe  DgTtciJftire  o/' JfoUoHo  aruj  ff'aflacAia,  liro  of  the  moat  nottfaerly  pronncea 
of  European  Turkey,  baa  been  given  by  rarious  authors,  as  Cam,  Bauer,  and  Thornton. 
Hie  climate  of  thoie  proTincei  is  very  leiere  in  winter.  Spring  begins  in  April ;  sum- 
mer in  June;  and  in  July  and  August  the  days  are  excesuvely  hot,  and  the  nights  cold. 
Heavy  laini  begin  in  September,  and  snows  in  November.  The  surface  is  geoerallj 
mountainous ;  but  the  valljea  dry  and  rich.  Hie  usual  grains  are  cultivated,  and  also 
maiie.  They  plough  deep  with  aii  oien,  and  never  employ  manure,  lliey  take  a  crop, 
and  leave  the  lend  lo  rest  alternately.  The  com  is  trodden  out  by  borsei,  and  then 
laid  up  in  pits.  Flax  and  hemp  are  sown  for  local  manubctore.  Newly  broken-up 
lands  aiv  planted  with  cabbages,  which  grow  to  a  great  sise.  The  vine  is  cullivaud  OD 
dw  southern  declivities  of  hills,  and  the  wine  is  said  to  equal  that  of  Hungary.  Hie  mul- 
berry is  cultivated  for  tbe  silkworm ;  and  forests  are  vitensive  on  the  mountains.  Ibe 
common  fniiE  trees  are  abundant,  and  an  eicellent  variety  of  apple,  called  tbe  doiniasca, 
grows  wild.     Hie  olive  and  fig  are  loo  delicate  for  [be  climale. 

739.  fiullAfpiufureJaiuiiaretbemoatvaluablepartaortheseprovincea.  Tbeorenare 
large  and  fleahy,  and  so  numerous,  that  they  form  a  principal  article  of  export  to  Russia, 
Poland,  and  Germany.  Hie  buffalo  thrives  better  bere  than  in  moat  pans  of  Eun^ie ; 
and  iavialued  for  its  strength  and  milk.  Hie  sheep  winter  on  the  Danube,  and  psas  the 
summer  on  the  Carpathian  mountains ;  their  mutton  is  excellent,  and  the  annual  export- 
ation of  tbe  wool  into  Germany  ia  very  considerable.  Hiere  ai^  varioua  breeds  of 
boraea  ;  they  are  brought  up  iu  great  numbers,  for  tbe  Austrian  and  Prusaian  cavalry. 
They  are  nell  fismed,  epiriied,  docile,  and  remarkable  for  the  soundness  of  their  boof^ 
Hie  carriage  and  draught  horses  are  small  but  active,  and  capable  of  leaitUng  fatigue.  Hwy 
live  in  Ibe  open  air  in  all  seasons,  though  in  winter  they  are  often  attacked  by  wolves. 
Domestic  fowls  and  game  abound,  e^iedally  bares.  Hie  honey  and  wine  are  of  Ibe  finest 
quality.  One  authm-  (Cum)  mentiona  a  kind  of  green  wax,  which,  when  made  iota 
tapers,  difllises  an  eicellnit  pofiime  when  lighted.  Many  of  the  cottages  putake  of  tb« 
Swiss  cbancter,  and  arc  more 

picturesque  than  those  of  Hun- 
gary or  Russia  (Jig-lJa.) 

740.  Tie  pooral  agriculltm 
in  Eurvpean  Turtty  ia  that  of 
Romelia,  including  the  coun. 
try  round  Conalantinople.  Tbe 
surface  ia  hilly,  and  the  sc«l  dry 
and  stony,  chiefly  in  paature  or 
waste.  •'  The  capital  of  tbe 
empire,"  Hiomton  observes,  ^■ 
"  OS  the  soil  in  it*  immediate  J 
vidnityia  barren  and  ungrateful, 
rwsives  fitxD  tbe  neighbouring 
villages,    and    from    tbe    lur- 

roaot^Dg  coaali  of  both  tbe  seas  wbich  it  commands,  all  the  culinary  herbs  and  fhiita    t 
•iceUent  flavor,  which  Ibe  moat  fastidious  appetites  can  require;  and  from  tlie  A  ' 

oouts  of  the  Black  Sea,  allmaterialiDeGessajy  for  fuel,  or  for  the  c(    ' '-  " 

■ud  bouses. " 


CH*r,  V. 

JUodem  Hiitors  and  pteiaa  Slate  of  Jgricuilait  intht  BnliiK  Ida. 

741.  Having,  in  the  preceding  chapter,  brought  down  the  history  of  British 
agriculture  to  &e  revolution,  we  shall  resume  it  at  that  period,  and  continue  our  view  to 
the  present  time.  As  this  period  may  be  considered  iho  most  .interesting  of  tbe  shale 
series,  we  shall,  Ibr  tbe  sake  of  dislinctoes,  artsoge  Ihe  matter  under  tbe  separate  see- 
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tioot  of  tbe  poKtial,  profieHional»  and  literary  hjstory  of  agriculture  in  Britain,  and  sub- 
mit a  aepaiBte  view  of  the  progress  and  present  state  of  agriculture  in  Ireland. 

Sbct.  I.     PoHtiaU  Sitiory  of  Agrieuliure  in  Britain  from  the  MevoltUion  m  1668^  to 

ikepreaent  TYme. 

749.  That  the  ag^icvUure  and  general  protperihf  if 
ike  rewiiudan  is  an  indisputed  point,  lliat  prosperity,  as  lar  as  respects  agriculture,  ia 
cUefly  to  be  ascribed  to  the  judicious  com-laws  then  promulgated.  '<  In  1 670,"  a  masterty 
writer  on  the  sub|cct  rensarks,  «  exportation  was  permitted,  whaterer  the  price  might 
be ;  and  importation  was  virtually  prohibited,  by  a  duty  of  16jr.  per  quarter,  when  wlieat 
did  not  exceed  53s.  4tf. ;  of  8s.  when  above  that,  and  not  exceeding  80«. ;  and  when 
above  80t.  the  duty  of  St.  4d»,  imposed  by  the  act  1663,  continued  to  be  pa^le.  Still, 
however^  as  there  was  a  duty  payable  on  exportation ;  and  as  importation,  from  some 
delect  in  the  law  respecting  the  mode  of  ascertaining  the  prices  at  which  the  different 
duties  were  exigible,  still  continued  at  the  low  duty,  the  system  by  which  exportation  waa 
encouraged,  and  importation  in  ordinary  cases  prohibited,  was  not  completely  established 
till  1688  and  1700.  In  the  former  of  these  years,  a  bounty  of  Ss,  a  quarter  was  given  on 
exportation,  when  the  price  of  wheat  did  not  exceed  48s. ,  and  in  the  latter  the  duties 
cm  exportation  were  wholly  repealed.  Under  these  laws,  not  only  was  the  excess  of 
exports  very  considerable,  but  the  prices  of  grain,  down  to  3765,  were  much 
lower  than  during  an  equal  nuhiber  of  years  preceding  1688.  This  is  not  the  place  to 
inquire  how  far  these  laws  had  an  influence  in  producing  this  phenomenon ;  but  the  (acts 
themselves  are  indisputable.  Yet  the  mere  drcumstanoe  of  large  exportalions  of  grain 
docs  by  no  means  prove  the  prosperity  of  agriculture ;  far  less  is  its  cheapness  in  the 
home  marketa  any  ^ridence  of  the  comfortai>le  subsistence  of  the  lower  orders.  Com 
seems  to  have  been  raised  in  such  abundance,  not  merely  because  the  market  was  ex- 
tended by  means  of  the  bounty,  but  because  there  was  little  demand  for  other  products 
of  tfae  soQ,  which  have,  since  that  time,  withdrawn  a  large  portion  of  the  bc»t  arable 
land  from  the  growth  <tf  com.  And  the  price  was  low,  because  neither  the  number  nor 
weahfa  of  the  consumers  had  increased  in  a  proportion  corresponding  to  the  supply. 
Before  the  accession  of  his  present  majesty,  the  number  of  acts  for  incloeure  was  only 
two  hundred  and  forty-four  ;  —  a  dear  proof  that  agricultural  improvements  proceeded 
much  more  slowly  than  they  have  done  since.  And  it  cannot  be  disputed,  that,  owing 
to  the  imperfect  culture  of  that  period,  when  ameliorating  crops  did  not  enter  largely 
into  the  courses  of  management,  any  given  extent  of  land  did  not  produce  so  much  com 
as  under  tfae  improved  rotations  of  modem  husbandry. " 

743.  The  apartation  if  wool  was  prohibited  m  1647,  in  1660,  and  in  1688 ;  and  the 
prohihJrion  strictly  enforced  by  subsequent  statutes.  The  effect  of  this  on  its  price, 
ai^  the  state  of  the  wool  trade,  from  the  earliest  period  to  the  middle  of  last  century, 
aae  distinctly  eihibitrd  by  the  learned  and  laborious  author  of  Memoirt  tm  Wool, 
printed  in  1747. 

741  Iml7S^thgearn4mmedaha$hed1ntheend<^the$aenleentk  eenhpf  began  to  be  repealed,  mod  ex- 


problbited,  and  iinportatioo  permitted,  without  psypoent  of  duties,  by  umiul  acts,  during 
1.    *'  A  new  system  was  estaMished  in  1773,  allowing  importation  when  tne  prioe 
48(.  per  quartei^  at  the  low  duty  of  6d    Exportauon  was  prohiMted  when  the 
that,  the  former  bounty  of  5t.  per  quarter  continued  to  be  pavable.** 
745k  Af  a»  act  pasted  te  1791,  the  bounty  on  exportation,*  when  the  price  was  under  44«.  per  qpiaiter, 
jfaaaioed  unaltered ;  but "  exportation  was  permitted  till  the  price  was  46s.  Importation  was  vlrtuaUy  pro- 


hUted  trr  high  duties  when  the  price  was  bdow  60c :  and  permitted,  on  payment  of  a  duty  of  6dL,  when  at 
«r  above  64s'* 

74&  Jb  180^  "  the  comJaws  were  altered  for  the  third  ttme,  and  the  bounty  on  exportation  was  paid 
tiD  the  price  of  wheat  was  48s.  per  quarter;  and  at  54t.  exportation  was  prohibited.  The  high  duty  of 
MsL  Sd,  waspayable  on  importation  till  the  price  was  6Sc }  above  6Ss.  and  under  G6a,.  a  duty  of  2i:  WL : 
and  above  flGa.  the  km  duty  of  (ML  By  an  act  in  1805^  importation  into  any  part  of  Britain  is  to  be  r^ii. 
fated  by  tbe  aggresate  avenue  price  of  the  twelve  maritime  districts  of  Kngiand.     Importation 


■tope  under  the  law  of  180^  till  February  181& 
747.  Diriiutke  Jmentp  two  i/eam  ptcoeding  18sn,  about  Sixty  milUoaa  of  pounds  steriing  have  been 
piid  fiw  Ibrdgn  grain.  **  In  bad  seasons  the  prices  have  been  enhanced  toamoat  Manning  dqnee,  not- 
witbitanding  large  bounties  have  been  paid  on  importation.  Tbe  average  price  of  every  succesnre  period 
often  yean  since  176S,  has  risen  considerably ;  and  staioe  1796,  the  pnoe  has  been  seldom  less  than 
diwUe  the  average  of  the  fint  sixty  yeanof  the  last  century.'* 

748»  The  com-laws  have  recentiy  undergone  another  change,  after  much  discussion  in  par- 
fiamcnt,and  a  very  general  opposition  on  the  part  of  the  manufacturing  and  commercial 
desses,  vrith  a  great  number  of  publications  on  both  sides,  which  will  probably  be  not 
more  lasting  than  those  that  have  preceded  it  By  the  54th  of  the  king,  c.  69.,  (17th 
June,  1814,)  tbe  exportation  of  com,  meal,  malt,  and  flour,  from  any  part  of  tfae 
lulled  kingdom,  b  permitted  at  all  times,  without  payment  of  any  duty,  or  receiving 
any  bounty;  and  by  the  55th,  c  26.,  (23d  March,  1815,)  importation  is  prohibited^ 
(except  far  the  warehouse,  from  wh^ice  it  may  be  taken  out  for  sale,  when  the  pricea 
arc  such  as  would  permit  importation,)  till  the  price  of  wheat  is  80i. ;  rye,  pease,  and 
53f. ;  barley,  bear,  or  bigg,  40s. ;  and  oats  27s.  per  quarter.  Above  these  prices, 
dilfenmi  kinds  of  com  are  admitted,  without  payment  of  any  duty  whatever. 
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TPnm  tlw  British  colonies  in  Americft,  corn  may  be  imported  for  bome-oonnimption^ 
without  payment  of  any  duty,  when  tlie  prices  are  at  or  above,  wheat,  67«.;  rye,  pease^ 
and  beans,  44f.;  barley,  bou*,  or  bigg,  SSs.;  and  oats,  22«.  per  quarter.  Almost 
all  the  restrictions  on  the  inland  com  trade  were  remoTed  by  the  act,  17712 ;  and  the 
more  just  views  of  the  present  age  have  given  freedom  to  the  trade,  in  point  of  fact, 
though  some  of  the  old  laws  against  forestalling,  &c.,  are  still  unrepealed.  Yet  it  is  not 
many  years  since  punishments  were  inflicted  for  these  imaginary  crimes.  {£ncy*  Brit^ 
art.  Agr.) 

749.  JigncuUure  in  Scotland  was  at  a  low  ebb  at  the  period  of  the  revolution.  *'  Tlie 
calamity  of  that  evil  had  so  oppressed  the  tenantry  of  Scotland,  that  many  farms  re- 
mained unoccupied.  Proprietors  were  then  as  eager  in  searching  after  tenants  who  were 
able  to  stock  and  cultivate  the  ground,  as  fanners  are  now  assiduous  in  seeking  after 
ftrms.  Improvements  b^^  to  be  made  soon  after  the  union,  eq>ecially  by  some  gentle- 
men of  East  Lothian,  and  by  the  eflfbrts  of  the  agricultural  society  of  Scotland,  established 
in  1783.  It  was  now  found  beneficial  to  grant  long  leases,  which  were  found  greatly, 
to  increase  the  skill  and  industry  of  the  tenants,  by  rendering  them  secure  of  enjoying 
the  benefit  of  their  improvements.  A  great  stimulus  was  also  given  to  farmers  by  tfaei 
money  circulated  during  the  rebellion  of  1745,  which  raised  prices,  and  increased  the 
tenants'  capital  stock. 

750.  A  desire  to  improve  the  roads  of  Scotland  now  b^^  to  manifest  itself  among  the 
proprietors.  The  first  act  of  parliament  for  collecting  tolls  on  the  highways  in  Scotland* 
was  passed  in  1750,  for  repairing  the  road  from  Dunglass  bridge  to  Haddington.  In 
ten  years  after,  several  acts  followed  for  the  counties  of  Edinbur^  and  Lanark,  and  for 
making  the  roads  between  Edinburgh  and  Glasgow.  The  benefit  which  agriculture  has 
derived  ftt>m  good  roads  it  would  not  be  easy  to  estimate.  The  want  of  them  was  one 
great  cause  of  the  slow  progress  of  the  art  in  former  times.  At  present,  all  the  improve- 
ments introduced  by  M'Adam  in  the  construction  and  preservation  of  the  roads  of 
England,  are  spreading  with  equal  rapidity  and  good  effect  in  Scotland. 

751 .  The  relaxing  of  the  rigor  ofentailsf  and  alrrogating  the  feudal  system  greatly  bene- 
fited the  agriculture  of  Scotland.  The  first  was  dl*ected  by  an  act  in  1770,  wluch  re- 
laxed the  rigor  of  strict  entails,  and  extended  the  powers  of  proprietors,  in  so  far  aa 
regards  the  improvement  of  their  estates,  and  the  granting  of  leases.  The  legal  ab- 
rogation of  the  feudal  system,  by  passing  the  jurisdiction  act,  was  of  matenal  ad- 
vantage, in  so  far  as  the  security  of  cultivators  was  thus  increased,  and  their  situation 
rendered  infinitely  more  independent  than  in  former  times. 

752.  But  the  general  progress  of  agriculture  in  Britain  from  the  revolution  to  the 
middle  of  the  eighteenth  century,  was  by  no  means  so  considerable  as  from  the  great 
exportation  of  com  we  should  be  led  to  imagine.  The  gradual  advance  in  the  price  of 
land  produce,  soon  after  the  year  1760,  occasioned  by  the  increase  of  population,  and 
of  wealth  derived  from  manufactures  and  commerce,  has  given  a  more  powerful  stimulus 
to  rural  industry,  augmented  agricultural  capital  in  a  greater  degree,  and  called  forth 
a  more  skilful  and  enterprising  race  of  cultivators,  than  all  the  laws  for  regulating  the 
com  trade  could  ever  have  effected.  Most  of  the  inventions  for  increasing  produce  and 
economising  labor  have  either  been  introduced,  or  improved  and  greatly  extended  since 
that  time ;  and  by  means  of  both,  the  free  surplus  has  been  vastly  increased  for  the  supply 
q£  the  general  consumption.  The  passing  of  more  than  three  thousand  bills  of  inclosure, 
in  the  late  reign,  is  a  proof  how  much  more  rapidly  the  cultivation  of  new  land  haa 
proceeded  than  in  the  former  period;  and  the  garden-like  appearance  of  the  country,  as 
well  as  the  striking  improvement  in  the  condition  of  all  classes  of  the  rural  population, 
display,  in  the  most  decided  manner,  the  skill  and  the  success  with  which  this  great 
branch  of  national  industry  is  now  followed  throughout  the  greater  part  of  Britain.'* 

75S.  Since  the  conclusion  of  the  American  toar  in  1783,  **  improvement  has  pro- 
ceeded with  singular  r^>idity  m  every  district ;  and  while  the  rental  roUs  a(  proprietors 
have  been  doubled,  tripled,  and  quadrupled,  the  condition  of  the  tenantry,  and  of  the 
lower  ranks,  has  b«en  ameliorated  almost  in  a  proportional  degree."  (j&f.  £nc^.  art. 

754.  Since  tlte  peace  of  1815$  agricuUure  has  sustained  a  severe  shock  from  the  fiJl  of 
prices,  occasioned  by  the  lessened  circulation  of  currency,  the  necessary  preliminary  to  m 
return  to  a  currency  of  the  precious  metals.  In  this  shock  many  hundreds  (^fiurmers  lost  all 
their  capital,  and  were  obliged  to  become  operatives  to  others ;  while  some,  more  fortunate, 
contrived  to  retain  as  mudi  of  the  wreck  of  their  property  as  enabled  them  to  emigrate  to 
other  countries.  Cleghora,  whose  pamphlet  on  the  depressed  state  of  agriculture  was 
honored  with  the  prise  of  the  Highland  Society  of  Scotland,  thinks  this  loss  cannot  have 
been  less  than  one  year's  rental  of  the  whole  island.  **  The  replies  sent  to  the  circular 
letter  of  the  Board  of  Agriculture,  regardingthe  agricultural  state  of  the  kingdom,  in 
February,  March,  and  April,  1819,  fturmsh  a  body  of  evidence  which  cannot  be  contro- 
verted, and  exhibit  a  picture  of  widely  spread  ruin  among  the  agncultural  daaaea,  ai^d  of 
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dncroi  among  all  diatiminediately  depend  upon  Aem,  to  wUch  there  fa  probably  no  par. 
aOel."  [See  Oe^om  on  the  Depnsaed  State  of  Jgricultute,  1622.)  After  seren  or  ^ht 
yeurs  of  aerere  suffering,  both  by  landlords  and  tenants,  things  haye  now  — iftp^d  a 
jnore  stationary  oondition.  Rents  haTe  been  greatly  lowered  eyery  where,  in  proportion 
to  the  fidl  of  prices  and  the  rise  of  parochial  biudens,  and  both  fanners  and  landlords  are 
beginning  graduaUy  to  reoorer  thonselves. 

SuasacT.  1.      Frtfeuumal  Hittory  of  AgHcuXtwre^  from  the  Revolution  to  the 

pre9erU  Time. 

755»  Drom  the  rettoration  down  to  the  middle  of  the  eighteenth  century^  very  little  improve* 
nocnt  had  taken  place,  either  in  the  cultivation  of  the  soil,  or  in  the  management  of  live 
stock.  Even  dover  and  turnips  (the  great  support  of  the  present  improved  system  of  agri- 
culture,) were  confined  to  a  few  districts,  and  at  the  latter  period  were  scarcely  cultivated  at 
all  by  common  fiumers  in  the  northern  parts  of  the  island.  From  the  fVhoie  Art  ofHut- 
bandry,  published  by  Mortinier  in  1706,  a  work  of  considerable  merit,  it  does  not 
appear  that  any  improvement  was  made  on  his  practices  till  near  the  end  of  last  century. 
In  those  districts  where  clover  and  rye-grass  were  cultivated,  they  were  cut  green  and 
uaed  for  soiling  as  at  present  Turnips  were  sown  broadcast,  hand-hoed,  and  used  for 
feeding  sheep  and  cattle^  as  they  were  used  in  Houghton's  time,  and  are  still  in  most 
cBstricts  of  England. 

756.  In  the  b^nnUig  of  the  eighteenth  century^  a  considerable  improvement  ia  the 
proccas  of  culture  was  introduced  by  Jethro  Tull,  a  gentleman  of  Berkshire,  who 
began  to  drill  wheat  and  other  crops,  about  the  year  1701,  and  whose  Horte-hoeing 
Suthandry  was  published  in  1731.  **  In  giving  a  short  account  of  the  innovations  of 
this  eccentric  writer,  it  is  not  meant  to  enter  into  any  discussion  of  their  merits.  It  will 
not  detract  much  from  his  reputation  to  admit,  that,  like  most  other  men  who  leave  the 
baaten  path,  he  was  sometimes  misled  by  inexperience,  and  sometimes  deceived  by  a 
too  sanguine  imagination.  Had  Tull  confined  his  recommendation  of  the  drill  hus- 
bandry to  leguminous  and  bulbous-rooted  plants  generally,  and  to  the  cereal  gramina 
only  in  particular  drcumstances ;  and  had  he,  without  puzzling  himself  about  the  food 
of  plants,  been  contented  with  pointing  out  the  great  advantage  of  pulverizing  the  soil 
in  moat  cases,  and  extirpating  weeds  in  every  case,  he  would  certainly  have  deserved  a 
high  rank  among  the  benefactors  of  his  country.  A  knowledge  of  his  doctrines  and 
practioe,  however,  will  serve  as  a  necessary  introduction  to  the  present  approved  modes 
of  culture." 

7i7.  7Vir«  theory  Is  pnomulgstad  with  great  coofidence ;  and  in  the  oontroTeny  which  he  thought 
Draper  to  maintain  in  support  of  it,  he  icrupled  not  to  employ  ridicule  as  well  as  reasoning.  Bealdee  the 
Boman  writers  de  Re  Rnttieat  Virgil  in  particular,  whom  he  treats  with  high  disdain ;  he  is  almost  equally 
severe  oo  Dr.  'Woodward,  Bradley,  and  other  writers  of  his  own  time. 

758.  Tub  beglM  ijf  skmoiHg  that  the  roott  qf  ptantt  extended  much  farther  than  is  commonly  believed  ; 
aad  then  proceeds  to  inauire  into  the  nature  of  their  food.  After  examining  several  hypotheses,  he  de- 
cides this  to  be  fine  parndes  of  earth.  The  chief,  and  almost  the  only  use  of  dimg,  he  thinks,  is  te 
divide  the  earth }  to  ^Molve  the  **  terrestrial  matter  which  afibrds  nutriment  to  the  mouths  of  vegetable 
roots  ^  and  this  can  be  done  more  completely  by  tillage.  It  Is  therefore  necessary,  not  only  to  pulveriae 
fbe  sou  by  repeated  plougbings  beftnre  it  De  seeded ;  but  as  it  becomes  graduaUy  more  and  more  comprcasod 
afterwards,  recourse  must  be  had  to  tillage  while  the  plants  are  growing,  or  honeJtoeingi  which  aba 
desUuys  the  weeds  that  would  deprive  the  plants  of  their  nourishment 

735L  The  leading  fiaturet  of  TtOTt  kuMbandry,  are  his  practice  of  laying  the  land  into  narrow  rfdges  of  Ave 
or  six  feet,  and  upon  the  middle  of  these,  drUfing  one,  two,  or  three  rows:  disUnt  from  one  another  about 
seven  indies,  when  there  were' three ;  and  ten  inches,  when  only  two.  The  distance  of  the  plants  on  one 
ridge  fttMa  those  on  the  contiguous  one,  he  called  an  kUervai  ;  the  distance  between  the  rows  on  the 
naae  ridge  a  tpaee,  or  partitloo :  the  fbrmer  was  stirred  repeatedly  by  the  hone-hoe,  and  the  latter  by  the 
haad.boe. 

'  76a  The  eMtraordkuay  attention  T\Ul gave  to  hit  mode  qf  culture  it,perhttpt,  voithovt  aparalM.    **  I  tot. 
merly  was  at  much  pains,**  he  says,  **  and  at  some  charge,  in  improvmg  mv  drills,  fbr  nlanting  the  rows  at 

Rection,  that  one  hone  woiud  draw  a  drf 


very  near  distancea ;  and  had  brought  them  to  such  perfection,  that  one  hone  would  draw  a  drill  witii 
eleven  shares,  making  the  rows  at  three  inches  and  a  half  distance  from  one  another;  and,  at  the  same 
tiDBie,  sow  in  them  three  very  diflbrent  sorts  of  seeds,  which  did  not  mix ;  and  these  two  at  diflbrent  depths. 
As  the  barley-rows  were  seven  inches  asunder,  the  bariey  lay  ftmr  inches  deep.  A  little  more  than  three 
Indies  diove  tha^  in  the  same  channels,  was  dover ;  betwixt  every  two  of  these  rows,  was  a  row  of  saint- 
Ibin,  covered  half  an  iiu:h  deepi  I  had  a  good  crop  of  barley  the  first  year ;  the  next  year  two  crops  of 
liioad  clover,  where  that  was  sown :  and  where  hop  dover  was  sown,  a  mixed  crop  of  that  and  saintroin ; 
but  I  am  dnce,  tiy  experience,  so  ftiily  convinced  of  the  folly  of  these,  or  any  other  mixed  crops,  and  more 
cspedafly  of  narrow  ipaoes,  that  I  have  demdiahed  these  instruments  (in  their  AiU  perfection)  as  a  vahi 


cariosity,  the  drift  and  use  of  them  bdng  contrary  to  the  true  prindples  and  practice  of  hone-hoeing 
(Jftii n.  maing Utubandry, p. 6B.  London,  1762.) 

761.  InthecuUmre  qfnAeatbobepai  with  ridges  six  feet  broad,  ordeven  on  a  breadth  of  siztv-six  feet  j 
but  on  this  be  afterwards  had  fburteen  ridges.  After  trying  diflbrent  numben  of  rows  on  a  ridge,  he  at 
last  preferred  two^  with  an  intervening  qiace  of  about  ten  inches.  He  allowed  only  three  pecks  of  seed  fbr 
an  acre.  Hie  first  hodng  was  performed  by  turning  a  fljrrow  from  the  row,  as  soon  as  the  plant  had  put 
forth  foar  or  live  leaves }  so  that  it  was  done  before,  or  at  the  beginning  of  winter.  The  next  hoeing  was 
in'spring,  by  which  the  earth  was  returned  to  the  plants.  Hie  subsequent  operations  depended  upon  the 
dfcomsbnoes  and  condition  of  the  land,  and  the  state  of  the  weather.  The  next  year's  crop  or  wheat 
was  sown  upon  the  intervab  which  had  been  unoccupied  the  former  year;  but  this  he  does  not  seem  to 
think  was  a  matter  of  much  consequence.  '*  My  odd,"  he  observes,  "whereon  is  now  the  thirteenth 
crop  of  wheat,  has  shown  that  the  rows  may  successfully  stand  upon  any  fiart  of  the  ground.  Tlie  ridges 
of  oia  Add  were,  for  the  twelfth  crop,  changed  from  six  feet  to  four  feet  six  inches,  in  order  for  this  al- 
*fTTtitm,  the'ridges  were  pkxighed  down,  and  then  the  next  ridges  were  laid  out  the  same  way  as  the  for- 
,  taut  one  foot  six  Inches  narrower,and  the  double  rows  drilled  on  their  tops ;  whereby,  of  consequence, 
«  miMttie  some  rows  standing  on  every  part  of  the  ground,  both  on  the  former  partitions,  and  on 
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every  pttt  of  the  Interyalib  Not»lthihmllngthii,th€rewMnonMUMi«f  at  diftwDee  to  tf>e  gnwhiwi  of 
the  rowi:  and  the  whole  field  was  in  every  part  of  It  equal,  and  the  beat,  I  believe,  that  ever  grew  on  it  It 
It  now  tne  thirteenth  .crop,  likely  to  be  good,  though  the  land  was  not  ploughed  croM  wayi.**  (IbUL 
I>.«Ml) 

762.  According  to  TvUy  a  rotadon  of  crops  of  different  tpeciet  was  altogetker  unnecessary  ; 
and  he  labors  hard  to  prove  against  tit.  Woodward,  that  the  advantages  of  such  a  change, 
under  his  plan  of  tillage,  were  quite  chimerical ;  ^ough  he  seems  to  admit  the  benefit  of 
a  change  of  the  seed  itself.  But  the  best  method  of  determining  the  question  would  have 
been,  to  have  stated  the  amount  of  his  crops  per  acre,  and  the  quality  of  the  grain,  instead 
of  resting  the  superiority  of  his  management  on  the  allied  saving  of  ex]^ce,  when  com- 
pared with  the  common  broadcast  husbandry. 

761  OwlArcvftiifv  oT^teni^iu  both  hiiprind|det  and  hit  practi^  Theiidgcs 

weieof  theiame  breadth  at  fbr  wheat;  but  only  one  row  wat  drilled  on  each.  Hit  management,  while 
the  crop  wat  growing,  diffbrt  very  Uttle  flpom  the  pretent  practice.  VThen  drilled  on  the  level,  it  it  im. 
pottlble,  be  obtervet,  to  hoe.plough  them  to  well  at  when  tney  are  planted  upon  ridget.  But  the  teed  wat 
depotited.  at  different  dcptht,  the  half  about  four  inchet  deep,  and  the  other  half  exactly  over  that,  at  the 
d^ith  of  oalf  an  inch.  "  Thut  planted,  let  the  weather  be  never  to  dry,  the  decpett  teed  will  come  iq» ; 
but  if  it  raineth  immediately  after  planting,  the  thallow  will  come  up  tint  We  alto  make  it  come  up  at 
four  timet,  by  mixing  our  teed,  naif  new  and  half  old,  the  new  coming  up  a  day  quicker  than  the  old. 
Thete  four  odmingt  up  give  it  to  many  chancot  for  etcaping  the  fly ;  it  being  often  teen,  that  the  teed 
town  over  night  will  bie  dettxoyed  by  tbe  fly.  when  that  town  the  next  morning  will  etcape,  and  vke  venA  : 
or  you  may  hoe-plough  them  when  the  fljr  it  like  to  devour  them :  thit  will  biuy  the  greatest  part  of  thote 
Miemiet :  or  die  you  may  drill  in  another  row  without  new  ploughing  the  land** 

764.  DriUingy  and  horse  and  hand-iioeing,  seem  to  have  been  in  use  before  the  publi- 
cation of  TuU^s  book.  «  Hoeing,**  he  says,  "  may  be  divided  into  deep,  which  is  one 
hone-hoeing;  and  shallow,  which  is  the  English  hand-hoeing;  and  also  the  shallow 
horse-hoeing  used  in  some  places  betwixt  rows,  where  the  internals  are  very  narrow,  aa 
sixteen  or  eighteen  inches.  This  is  but  an  imitation  of  the  hand-hoe,  or  a  succedaneum 
to  it,  and  can  neither  supply  the  use  of  dung,  nor  of  fallow,  and  may  be  properly  called 
scratch-hoeing.'*  But  in  his  mode  of  forming  ridges,  his  practice  seems  to  have  been 
original ;  his  implements  display  much  ingenuity ;  and  his  claim  to  the  title  of  father  of 
the  present  horse-hodng  husbandry  of  Great  Britain  seems  indisputable.  A  translation  of 
Tull*s  book  was  undertaken  at  one  and  the  same  time  in  France,  by  three  different  per- 
sons of  consideration,  without  the  privity  of  each  other.  Two  of  them  afterwards  put 
their  papers  into  the  hands  of  the  third,  M,t)u  Hamel  du  Monceau,  of  the  Royal  Acadcmy 
of  Sciences,  at  Paris,  who  published  a  treatise  on  husbandry,  on  the  principles  of 
TuU,  a  few  years  after.  But  TuU  seems  to  have  had  very  few  followers  in  England  for 
more  than  thirty  years.  Tlie  present  method  of  drillfaig  and  horse-hodng  turnips  waa 
not  introduced  into  Northumberland  till  about  the  year  nSO,  {Northumberland  Survey, 
p.  100.) ;  and  it  was  then  borrowed  from  Scotland,  the  farmers  of  which  had  the  merit  of 
fbvt  adopting  TuU's  management  in  the  culture  of  this  root  about  1760,  and  from  whom 
it  has  since  made  its  way,  but  slowly,  in  the  southern  part  of  the  island. 

765.  In  the  live  stock  of  British  agriculture,  very  tittle  improvement  had  heen  made  pre- 
viously to  the  middle  of  the  eighteenth  century,  or  later.  About  this  time,  the  best  breed 
of  cattle  and  sheep  were  about  Doncaster,  in  Yorkshire,  and  in  Leicestershire,  and  the  first 
grand  and  successful  effort  to  improve  them  was  made  by  Robert  Bakewell,  of  Dishley 
in  the  latter  county.  Bakewell  vras  bom  about  17S0;  and  soon  after  arriving  at  the 
years  of  matiuity,  took  an  interest  in  improving  the  breed  of  sheep.  His  father  was  a 
farmer,  and  died  in  1772 ;  but  the  son  had  taken  an  active  management  of  the  farm  for 
many  years  before  that  period,  for  we  find  him  letting  out  rams  in  1762.  {Hunt's  jtgricul- 
tural  Aiemcirst  35. } 

766.  By  BakewdTs  skU'ul  selection  at  first,  and  constant  care  afterwards  to  breed  fWnn 
the  best  animals,  without  any  regard  to  their  consanguinity,  he  at  last  obtained  a  variet/ 
of  sheep,  which,  for  early  maturity,  and  the  property  of  returning  a  great  produce  of 
mutton  for  the  food  they  consume,  as  well  as  fbr  the  small  proportion  which  the  vreigfat 
of  the  ofl&l  bears  to  that  of  the  four  quarters,  are  altogether  unequalled  either  in  this  or 
any  other  country.  The  Dishley  or  New  Leicester  sheep,  and  their  crosses,  are  now 
spread  over  the  principal  com  districts  of  Britain ;  and,  from  their  quiet  domesticated 
habits,  are  probably  still  the  most  profitable  of  all  the  varieties  of  sheep,  on  farms  who^ 
the  rearing  and  fattening  of  live  stock  are  combined  with  the  best  courses  of  tillage 
crops. 

767.  The  practice  tf  Bakewell  and  his  followers  ^rfiishes  an  instance  of  the  benefits 
of  a  division  of  labor,  in  a  department  of  business,  where  it  was  little  to  be  expected. 
Tbeir  male  stock  was  let  out  every  year  to  breeders  from  all  parts  of  England ;  and  thus, 
by  judiciously  crossing  the  old  races,  all  the  valuable  properties  of  the  Dishley  varie^  de- 
scended, afVer  three  or  four  generations,  to  their  posterity.  By  no  other  means  could 
this  new  breed  have  spread  so  rapidly,  nor  have  been  made  to  accommodate  itself  so  easily 
to  a  change  of  climate  and  pasture.  Another  recommendation  of  this  plan  was,  that  the 
ram-hirer  had  a  choice  among  a  number  of  males,  of  somewhat  different  properties*  and 
in  a  more  or  less  adyanoed  stage  of  improTement ;  from  which  it  was  his  buaineas  to  select 
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■qdi  ■■  auitod  lui  pnticnhr  object.  Tttiat  were  reared  by  experienced  mni,  who  giTe 
their  prindpal  attention  to  thii  brencb  alone;  and  having  the  beatfemala  as  well  asnulei, 
ttiey  were  able  lo  fiimiih  the  necwary  supply  of  young  males  in  the  greatest  Tariety,  la 
tiioae  brmers  irime  time  was  occupied  with  other  punuita.  Tlie  prices  at  whioh 
Bakewetl'i  raou  were  hired,  appear  enonnous.  In  1TS9,  he  receired  twelia  hundred 
guineas  for  the  hire  of  thtte  brought  at  one  birth  ;  two  thousand  Tor  sereii ;  and,  for  hi* 
whole  letting,  at  least  three  thousand  guineas.    (Eacyc.  Bril.    trt.  Jgr.) 


nCullj,  lud  B 


triulHeeti, 


krUTM,  willbe  found  in  the  proper  plice  in  Put  11 

769.  Jfornoiiap  were  first  brought  into  England  in  I7SS,  wheo  hismsjetty  procured 
■  ■mall  Bock  by  way  of  Portugal.  In  1 791,  another  flock  was  imported  from  Spain.  In 
1804,  when  hit  majesty'sannual  sales  commenced,  this  race  began  to  attract  much  notice. 
Dr.  Parry,  of  Balh,  has  crossed  the  Ryeland  or  Herefordshire  theep,  with  the  merioos, 
and  brought  the  wool  of  the  fourth  generation  to  a  degree  of  fineness  not  excelled  hy  that 
of  the  pure  merino  itself  j  while  the  carcase,  in  which  is  the  great  defect  of  the  merinos, 
has  beet  much  improrcd.  Lord  Somenille,  and  many  other  gentlemen,  hare  done  them. 
■dre*  much  honor  by  establishing  this  race,  so  necessary  to  the  prosperity  of  our  woollen 
nuinuJactures,  and  in  removing  its  defectsby  their  judicious  management.  {Eruyc.  Brit. 
•rt  ^gr.) 

770.  T^Muradrariceiniadiinagncullurt  n^itefunitlylollKmidiUeiflhen^arithcen- 
liBytantbegengnlbnpTOTHnent  of  implements,  especially  of  the  swing  plough,  (J!g.ll\.'j 


bj  Small,  aboutI790;  the inrention  of  tl« best  deacription  of  fliteabingiDacbine.tyig.llg.) 
I7  Meickle,  soon  afterwards ;  the  improiement  j  1 3 

of  the  one  horse  cart  (,^.  113.)  the  invention 
of  aereral  reaping  machines,  by  various  artists ; 
the  improved  meUiod  of  draining,  by  Elkington, 
in  1 760 ;  the  introduction  of  the  rula  buga,  or 
Swedish  turnip,  in  1790;  of  the  potatoe  tuber 
into  field  culture,  in  1788  ;  of  the  roution  of 
mps,  gradually  from  1700;  the  use  of  summer 
wbea^  in  1800;  and  the  sowing  of  winter  wheat 
in  spring,  from  1795.  Of  thise,and  a  loriety 
ef  other  topics,  the  historical  details  will  be 
(bund  where  they  are  respectively  treated  of,  in 
tlK  coanc  of  this  work. 

771.  TTu  agriciillurt  ^  Sec&md,  aa  w 
seen  (749.),  was  in  a  very  depressed  slate  at  the  revolution,  from  political  drrumotanceai 
It  wot  not  less  so  in  pointof  professional  knowledge.  Lord  Kaimes,  that  excellent  judge 
<j{iiHnkiiMl,and  sound  agriculturist,  declares,  in  strong  terma,  that  the  tenantry  of  Scot-   - 
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land,  at  the  end  of  the  teYealeenlh  and  banning  of  the  etghteentfa  century,  were  lo  be- 
Humbed  with  opprearion  or  porerty,  that  the  moot  able  inslnictor  in  husbandly  would  have 
made  nothing  of  them.  Fletcher  of  Salton ,  who  lived  in  the  best  part  of  Scotland,  and  in 
the  end  of  dbe  seventeenth  century,  describes  their  situation  as  truly  deplorable.  In 
feet,  many  farms  remained  unoccupied ;  even  tenants  rarely  accepted  of  leases,  at  least 
they  were  shy,  unwilling  to  accept  them  for  any  considerable  number  of  years :  hence 
improvement  of  every  kind  was  totally  neglected,  and  the  general  poverty  o(  the  te- 
nantry necessarily  occasioned  landed  property  to  be  of  little  vsJue ;  because,  while  rents 
were  trifling,  they  were  also  ill  paid,  which  of  course  placed  numy  proprietors  in  some- 
thing like  a  state  of  mendicity. 

772.  John  Cbckbum,  of  Ormiston,  Eatt  Lothian,  a  spiriied  mdwidual,  who  arose  at 
tills  time,  and  to  whom  tiie  agriculture  of  Scotland  is  much  indebted,  deserves  to  be 
mentioned.  He  was  bom  in  1 685,  and  succeeded  to  the  family  estate  of  Ormiston  in 
1714.  Cockbum,  at  an  early  period  of  his  life,  saw  the  evils  of  the  feudal  system  ; 
and  justly  considered  the  qualities  supposed  to  compose  the  character  of  a  feudal 
chieftain  as  badly  calculated  to  promote  internal  improvement.  He  saw  that  this  was 
only  to  be  done  by  forming  and  extending  a  middle  rank  of  society,  and  increasing 
their  prosperity.  In  fact,  as  an  able  writer.  Brown,  the  founder  of  ^aeJFarmer's 
Mitgaaine,  has  remarked,  <*  tiie  middling  ranks  are  the  strength  and  support  of  every 
nation.  In  former  times,  what  we  now  call  middling  classes  were  not  known,  or  at 
least  little  known  in  Scotland,  where  the  feudal  system  reigned  longer  than  in  Bngland. 
After  trade  was  introduced,  and  agriculture  improved,  the  feudal  system  was  necessarily 
overturned ;  and  proprietors,  like  other  men,  began  to  be  estimated  according  to  their 
respective  merits,  without  receiving  support  from  the  adventitious  circumstances  under 
which  they  were  placed. 

773.  WkeH  Cocttum  twxeeded  to  the  estate  qf  OrmtUoHt  i»  1714,  Vie  art  qf  agricuUure  was  in^fetfeetl^ 
wtderstood,  and  the  condition  of  the  tenantry  was  ao  reduced,  that  it  could  not  be  expected  to  tee  im- 

SDvements  undertaken,  unlen  the  strongest  encouragement  was  previously  held  out  This  was  dooe 
Codcbum,  even  in  his  father's  lifetime.  As  Robert  Wight,  one  of  the  Ormiston  tenants,  had  early 
own  an  uncommon  spirit  to  enter  into  Cockbum's  views,  l)eing  one  of  the  first  farmers  in  Scotland 
who  inclosed  by  ditch  and  hed^,  and  planted  hedserow  trees  at  his  own  proper  charge,  he  was  sinded 
out  for  fovour,  and  in  1718  received  a  lease  of  the  Murrays,  or  Muir-house  fium,  of  an  uncommon  loag 
endurance.  The  lease  was  for  thirtv^ight  years,  and  the  rent  7301.  Scottish  money ;  but  upon  paybig  a 
fine  or  grassum  of  1900/.  Scots,  at  the  expiration  of  that  term,  a  renewal  of  the  \eaie  was  to  be  gnnted 
'  for  nineteen  years  more,  and  so  on  ttom  nineteen  to  nineteen  years  in  all  time  coming.    Tlie  two  sub- 

Sribing  witnesses  to  the  deed  were  Sir  John  Inglis  of  Cramond,  Bart,  and  John  Hepborik,  Esq.  of 
umbie,  gentlemen  invited  on  the  occasion  by  Cockbum,  in  order  that  his  example  might  animate  mem. 
with  the  like'liberal  and  patriotic  desire  to  improve  the  agriculture  of  their  respective  properties.  Alex, 
andcr  Wight,  eldest  son  of  Robert  above  named,  possessed  the  house  of  Muir  farm  by  tacit  recolatton  till 
17^5,  at  w^icn  period,  agreeable  to  the  plan  adopted  for  encouraging  substantial  improvements,  a  Ibaae 
was^granted  to  nim  for  thirty-eight  years,  and  three  lives  therem  named,  l^is  tenant,  like  his  fkther* 
having  entered  warmly  into  Cockbum's  measures,  got  that  lease  cancelled  in  1731,  when  a  new  one  was 

Srant«l  for  nineteen  years,  renewable  for  every  nineteen  years  in  all  time  coming,  upon  payment  of  a 
ne  equal  to  one  years'  rent  of  the  premises.  These  were  leading  examples  to  Scottish  i«»iHV»w^ff^  ^q^ 
held  out  to  other  tenants  of  the  Cockbum  estate  a  noUe  encouragement  to  undertake  impcovements, 
seeing  that  their  benevolent  landlord  was  so  ready  to  reward  them. 

774.  Thus  the  foundation  of  Scottitfi  improvement  wot  laid  by  granting  long  katet. 
Many  people  at  this  time  may  think,  that  such  a  length  of  lease  was  unnecessary »  and 
that  the  distinguished  personage  of  whom  we  are  speaking  might  have  accomplished  his 
object  by  granting  leases  of  a  more  limited  endurance.  We  would  request  such  persona 
to  reflect  upon  the  state  of  the  country,  and  the  actual  condition  of  die  tenantry  at  the 
fieriod  under  consideration.  We  ought  not  to  judge  of  the  prosper!^  of  measurea 
then  employed,  to  introduce  and  encourage  improvement,  according  to  the  rulea  of 
the  present  day,  when  tenants  possess  knowledge  and  capital  sufficient  for  carrying 
through  the  most  difficult  and  arduous  undertakings.  Let  it  also  be  remembered,  that 
both  knowledge  and  capital  were  the  undoubted  result  of  the  ameliorated  system  then 
introduced.  Cockburn  laid  the  first  stone  of  the  system ;  his  brethren  in  ^flbrent 
quarters  assisted  in  rearing  the  fabric,  thpugh,  perhaps,  thdr  aid  was  not  in  one  instance 
so  munificent.  The  success  which  accompanied  it  served,  however,  to  conrince  almost 
the  whole  landholders  of  Scotland,  that  the  surest  way  of  extending  improvements 
was  to  give  the  tenantry  an  interest  in  tlieir  accomplishment.  Hence  the  bond  of 
4:onnection  betwixt  proprietors  and  tenants  in  Scotland  is  formed  upon  more  liberal 
principles  than  prevail  in  any  other  country  with  which  we  are  acquainted.  No  man 
in  Scotland,  at  least  very  few  men,  will  enter  to  the  possession  of  land  unless  the 
security  of  a  lease  is  previously  granted ;  and  proprietors  in  general  are  so  sensible 
of  the  benefit  of  that  tenure,  that  few  of  Uiem  refuse  to  grant  it  for  such  a  number  of 
years  as  both  parties  may  consider  best  adapted  to  the  system  of  management  meant  to 
be  exercised.  {Ed.  Encyc.  art.  Agr,) 

775.  In  1 723,  a  number  of  landholders  formed  themseTves  into  a  Society  of  Improvers  m 
the  Knowledge  of  AgricuUure  in  Scotland.  The  Earl  of  Stair,  one  of  their  most  active  mem- 
bers, is  said  to  have  been  the  first  ^o  cultivated  turnips  in  that  country.  .  This  society  had 
»*erted  itself  in  a  very  laudable  manner,  and  apparently  with  considerable  success,  in  inCio- 
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Iicn  b  icswn  U  belinei  that  the  influencatTf  the  example  of  its  iii«Db«rt 
did  not  exwnd  to  tbt  coonnao  UnuiUy,  wbo  arc  dvajt  uninlliag  lo  ad^  the  pnctkei  it 
dmtwbo  are  piMed  in  ■  hitler  nuk,  and  Hippoied  to  cultivate  land  for  i^eaiure,  ratber 
Oan  pioeL  llxnigti  thli  aodety,  the  earlieat  io  the  united  kiDgdmn,  loon  counted 
Dpwvdi  of  three  hundred  monben,  it  eiiglcd  little  more  than  twenty  jean.  MiiweU 
deliTered  iectuia  on  agricultut«  for  one  or  two  aeaiont  at  Edinburgb,  whkli,  from  tb* 
qxcnneoA  he  has  left,  ought  to  have  been  encounged, 

Ti6t  Draming,  tnctoringj  mmmfT-JaBovingf  Mowing Jiax,  hemp,  rape,  turnip,  ond  grntt 
tall,  planting  c^bagn  after,  and  patatoea  with  Che  plough,  in  Gelds  of  great  extent,  are 
practiaB  which  were  already  introduced;  atul,  according  to  the  gennml  iqnnion,  more  com 
wai  now  grown  where  it  was  never  known  to  grow  beforr,  tlian  perbqis  a  liitti  of  all  that 
lb*  kingdom  was  in  uk  to  produce  U  any  fanner  period. 

777.  Tke  Jirtt  natUe  of  a  threilimg  machiiye  is  given  by  Maxwell  in  Iris  TVoni- 
■ciami  if  Ute  Sodttg  of  Imprmieri,  ^. ;  it  was  invented  by  Michael  Meniies,  advocate, 
ud  be  obtained  a  patent  for  it.  Upon  arepreientationinadelotheaodetjr,  that  it  was  to 
be  seen  at  work  in  Krenl  places,  Ibey  appointed  two  of  their  number  to  inspect  it :  and 
Id  tbar  report  they  aay,  that  one  man  would  be  sufficient  to  mani^  a  machine  which 
would  do  the  vrork  of  sii.  One  of  the  machines  was  "  moved  by  a  great  water  wbeet 
and  Mddlca  ;"  and  anotber,  "  by  a  little  wheel  of  three  feet  in  diameter,  moved  by  « 
■Ball  (goaotity  itf  water."  Tliis  maAitte  the  society  recommended  lo  all  gentlemen  and 
bnacts.  (Eaiye.Bnt-  and  Ed,  Ena/c.  art.  Agr.  Brown'l  Tratlilt  <nt  BiirtU  jlffiurt, 
tilrviiutiim,  ^.) 

TK  Iliift,iflUa>b^i!r,wunacliretttilm4iJhUtalkmftiiirTQri)irSik^clrtflmpniKTi.  He  had 
--••-'  — ■— 1- —  ' — •■  'n  Bi^ksnl  Slid  foreign  caonliln.    AMong  other  pslriotte  and  rtiuiilei— •' — 


7TB.  Hafi,if  Sjb 
Aaflfd  sgricoHuTT 


•dlbei 


IB  In  the  Del^borhnad  of 
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^^ bt  mlki  ant  Ow  fnundi  now  known  *•  Uw  wtalam  inlki,  whieb  mn  loBf  ttw  moM 

IVDii!^!!/'  llatnMlo*  laut  Mkol,  Lorii  Sbdr,  Hafielan,  and  IiTw,  wert  acllvc  infnibcnor  dili 
■wHiy,  md  vilwciflll:r  Cwkbuni  of  Onoikon,  Blmdr  maitkneil  {77%)i  wliomtone  of  iu  prlDdpiil  pro- 

pvrtuHknf  other.  DBwfon  ttufTim  u>f>  Norrolb  pfiflailtuR  f«r  Kvenl  jtattL,  mid  conceived  Ihr  hapny 
bsaMconlilnlngltiilUi  the  iiHem  of  TuU,  and  Improitni  on  both.  Hit  null  vo  hu  bimlliin  oTUw 
culniTC  of  tiunliii  on  nittd  dnlb.  with  lh>  dung  buried  diitcIlT  undei  Ihe  planti.  He  dw  titcnded  the 
UK  orilmc,  uid  of  utIAclal  (■'■■''i  >i>d  clovm,  uul  on  Imirr  principle--,  and  *u  the  flnl  id  Inlrodim 

ciMUcm  of  wlutTi  known  u  the  connrtlble  or  BowlckitaiR  huaiandry.  It  l>  thliFiiutiandry  whtdi 
hu  thnnm  aplul  UMo  the  hiradi  of  the  hcmen  of  Scotland,  and  rendered  the  profiwiDo  oT  fanning 

ifi^lli.  ukd  lU.;,  and  elegant  Ln  deration,  (Jig.  IK.]  llu  laying  out  et  the  Belda  or.laimi,  Iheioi^ 


coOUM  oo£«GAorlac  diM«i'(;to7i  13.  j 
ue  Id  gcnenl  w*  oanafiRtBue  and 


Inw.    Wbllewenne'' 

hscomnnUT  gnater 

EBilMid,  •nTalio  that  Hm 
HObmeti 


ontiT,  and  thdr 

jntem^oir  paiing  tana  Krranti  In 

L  or  chiedT  B,  alir— "-"  - 

tliDd,  Etrmontlbui  ^ 

Ty  adranlage  whicli  the  E^liu 
T  at  preacDt  uoMUiefc  we  a 
Tibe  Ihe  piacOoe  at  length  in 
ley  of  Ibe  agrtcullure  of  Eait 
n.  In  the  ttalletkal  drpvin 
Ha  work.  (S«  Fut  IV,  Bod 


Sdmict.  a.     0/liit  LiUraturt  if  SriHA  AgncultMrt  frtm  tie  Seaivtim  to  Ac 

7S1.  The  Steratun^ EngUih  agricvihire from  Ihe  mofufum  is  rich  inncellent  woHia. 
%e  hnye  alretdj,  in  detailing  the  professional  improreiDenti,  nocicwl  the  writioga  of 
Mortinier  and  TulL  To  tbeae  we  now  add  the  Dumeroui  works  o(  Bndley,  which 
appeared  from  ITIT  lo  his  death  in  1732.  The;  are  all  compilatioiu,  but  have  been  of 
Tery  coniideiable  aerfice  in  iprcading  a  knowledge  of  culture,  and  a  Uate  for  rural 
imprOTemeDt.  Stephen  Switier,  a  seedsman  In  London,  in  1729;  Dr.  Blackwell,  in 
I74I ;  and  Hilt,  a  few  years  afterwards,  published  ttacls  recommending  tlie  burning 
ofdaraa  manure,  in  the  manner  recently  done  b;  Governor  Bealson,  of  Soflblk; 
Craig,  of  Cally  in  Kircudbrigbuhire,  and  some  othtn.  Lisle'i  uacTiil  Ottemuionf 
Ml  Htttbandr;/,  weni  published  in  1757 ;  Sdllingflfct's  Tracts,  in  which  be  abows  tlw 
Jropoftuice  of  a  «electi<ni  of  grasaei  for  laying  down  lands,  in  1 T59 ;  and  Ibe  dccilent 
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JSsBay$  ot  Horte,  canon  of  Whkbor,  in  17G4.  The  celebrated  Artliur  Toung's  first 
publication  on  agriculture,  entitled,  The  Farmer* i  Letters  to  the  Peojtle  of  England,  &c. 
appeared  in  1767  ;,and  was  followed  by  a  great  variety  of  excellent  works,  including 
the  Tour  in  France,  and  the  Annals  of  Agriculture,  till  his  pamphlet  on  the  utility  of 
the  Board  of  Agriculture,  in  1810.  Marshall *8  numerous  and  nyost  superior 
agricultural  works  commenced  with  his  Minutes  of  Agriculture,  published  in  1787,  and 
ended  with  his  Jtevieu)  of' the  Agricultural  Rejioris,  in  1816.  The  last  works  we  shall 
mention  are  those  of  Dr.  R.  W.  Dickson,  whose  Practical  Agriculture  appeared  in  two 
quarto  volumes,  in  1 806,  and  may  be  considered  as  giving  a  complete  view  of  the 
present  state  of  agriculture  at  the  time.  Otiier  works  have  appeared  subsequently. 
In  tliis  sketch  a  great  number  of  useful  and  ingenious  authors  are  necessarily  omitted ; 
but  they  will  all  be  found  in  their  places  in  the  Literature  of  British  Agriculture,  given 
in  the  Fourth  Part  of  this  work. 

782.  I%e  Scottish  writers  on  agriculture  in  that  country  confirm  our  view  of  the 
low  state  of  the  art  in  the  bc^nning  of  the  eighteenth  century.  Tlie  first  work, 
written  by  James  Donaldson,  was  printed  in  1697,  under  the  title  of  Husbandry  Anaio^ 
mued;  or,  an  Enquiry  into  the  present  Manner  of  TeiUng  and  Mtmuring  the  Qround 
m  Scotland.  It  appears  from  this  treatise  that  the  state  of  the  art  was  not  more  advanced 
at  that  time  in  North  Britain,  than  it  had  been  in  England  in  the  time  of  Fitzherbert. 
Farms  were  divided  into  u^ield  and  outfield ;  com  crops  followed  one  another,  without 
the  intervention  of  fallow,  cultivated  herbage,  or  turnips,  though  something  h  said 
about  falloMring  the  outfield ;  enclosures  were  very  rare  ;  the  tenantry  had  not  begun  to 
emerge  from  a  state  of  great  poverty  and  depression ;  and  the  wages  of  labor,  com- 
pared with  the  price  of  corn,  were  much  lower  than  at  present ;  though  ^t  price,  at 
least  in  ordinary  years,  must  appear  extremely  moderate  in  our  times.  Leases  for  a  term 
of  years,  however,  were  not  uncommon  ;  but  the  want  of  capital  rendered  it  impossible 
for  the  tenantry  to  attempt  any  spirited  improvements. 

783.  The  Countryman* s  Rudiments  i  or,  an  Advice  to  the  Farmers  in  East  Lothian^ 
how  to  labor  and  improve  their  grounds,  said  to  have  been  written  by  Lord  Belhaven, 
about  the  time  of  the  union,  and  reprinted  in  1723,  is  the  next  work  on  the  husbandry 
of  Scotland.  In  this  we  have  a  deplorable  pictulre  of  the  state  of  agriculture,  in  what 
is  now  the  most  highly  improved  county  in  Scotland.  His  lordship  begins  with  a 
very  high  encomium  on  his  own  performance.  *'  I  dare  be  bold  to  say,  there  never 
was  such  a  good,  easy  method  of  husbandry  as  this,  so  succinct,  extensive,  and  me- 
tbocfical  in  all  its  parts,  published  before.**  And  he  bespeaks  the  favor  of  those  to 
whom  he  addresses  himself,  by  adding,  '*  neither  shall  I  affright  you  with  hedging, 
ditching,  marling,  chalking,  [wring  and  burning,  draining,  watering,  and  such  like, 
which  are  all  very  good  improvements  indeed,  and  very  agreeable  with  tlie  soil  and 
situation  of  East  Lothian ;  but  I  know  ye  cannot  bear  as  yet  such  a  crowd  of  improve- 
ments, this  being  only  intended  to  initiate  you  in  the  true  method  and  principles  of 
husbandry.**  The  farm  lands  in  East  Lothian,  as  in  other  districts,  were  divided  into, 
infield  and  outfield,  the  former  of  which  got  all  the  dung.  "  The  infield,  where 
wheat  is  sown,  is  generally  divided  by  the  tenant  into  four  divisions  or  breaks,  as  they 
call  them,  vis.  one  of  wheat,  one  of  barley,  one  of  peas,  and  one  of  oats ;  so  that  the 
wheat  is  sowed  after  the  pease,  the  barley  after  the  wheat,  and  the  oats  after  the  barley. 
Tbe  outfield  land  is  ordinarily  made  use  of  promiscuously  for  feeding  their  cows,  horses, ' 
sheep,  and  oxen :  it  is  also  dunged  l^  their  sheep^  who  lay  in  earthen  folds ;  and  some- 
times, when  they  have  much  of  it,  they  fiiuch  or  fallow  part  of  it  yearly.**  Under 
this  management,  the  produce  seems  to  have  been  three  times  the  seed  ;  "  and  yet,**  says 
his  lordship,  '*  if  in  East  Lothian  they  did  not  get  a  higher  stubble  than  in  other  places 
of  the  kingdom,  their  grounds  would  be  in  a  much  worse  condition  than  at  present 
they  are,  though  bad  enough.  A  good  crop  of  com  makes  a  good  stubble,  and  a  good, 
stubble  is  tbe  equallest  mucking  that  b.'*  Among  the  advantages  of  enclosures,  he  ob- 
serves, **  you  will  gain  much  more  labor  from  your  servants,  a  great  part  of  whose 
time  vras  taken  up  in  gathering  thistles,  and  other  garbage,  for  their  horses  to  feed 
upon  in  their  stables ;  and  thereby  the  great  trampling  and  pulling  up,  and  other  de- 
structioo  of  the  corns,  while  they  are  yet  tender,  will  be  prevented.**  Potataas.  and 
tiimips  are  recommended  to  be  sown  in  the  yard  (kitchen*garden).  Clover  does  not 
seem  to  have  been  known.  Rents  were  paid  in  com  ;  and,  for  the  largest  fiurm,  which 
be  thinks  should  employ  no  more  than  two  ploughs,  the  rent  was  '<  sibout  six  chalders 
of  victual,  when  the  ground  is  very  good,  and  four  in  that  which  is*  not  so  good.  But 
I  am  most  fully  convinced,  they  should  take  long  leases  or  tacks,  that  they  may  not  be 
straitened  with  time  in  the  improvement  of  their  irooms  (iarmsj ;  and  this  is  profitable 
bodi  for  roaster  and  tenant." 

784.  MjULwdl'k  Select  TrmaadOons  of  the  Society  t^  Improoers  qf  the  knowledge  cf  AgrknOtwre  in 
teoUamd^  was  ^nbUalMd  In  1743»  (lee  77&)  and  bit  PracticalHiaban^MM,  In  IW,  Including  an  Buasf  on 
tke  Ehuimdiff  pfSeMamd,    In  the  Utter  he  layi  it  down  as  a  rale,  that  it  is  bad  husbandry  to  take  two 


cnipi  oT  grain  snccewivdy,  ivbieh  marls  a  considerable  progress  ^in  tbe  knowledge  of  modem  culture ; 
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though  he  addi.  that  in  aeotiand,  th«  bcM  hiMbandmcn  afker  •  fiUloir  takp  «  crop  of  wheat ;  after  the 
whei^  peaie^  then  barley,  and  then  oats  j  and  after  that  they  fkllow  again.  The  want  of  endonires  wai 
atUl  a  matter  of  complaint  The  giotmd  continued  to  be  crooped  to  long  as  it  produced  two  teeds  for  one; 
the  hert  fiumen  were  contented  with  four  leeds  for  one,  which  was  more  than  the  general  produce 

785.  In  1 765,  a  treatise  on  agricuiture  vxu  puUitked  by  the  Rev.  Adam  Dicktqn,  minister 
of  Dunae,  in  Berwickshire,  which  is  decidedly  the  best  work  on  tillage  which  has 
appeared  in  the  English  language,  and  was  and  still  is  held  in  universal  esteem  among 
the  practical  i^mers  of  Scotland. 

786.  Jn  1 77  7,  Lord  JTaimes  published  The  Gentleman  Farmer,  being  an  attempt  to  improve 
agriculture  by  subjecting  it  to  the  test  of  rational  principles.  His  lordship  was  a  native 
of  Berwickshire ;  and  had  been  accustomed  to  farm  in  that  country  for  several  years,  and 
afterwards  at  BUir  Drummond,  near  Stirling.  This  work  was  in  part  a  compilation  and 
in  part  the  result  of  his  observation ;  and  was  of  essential  service  to  the  cause  of  agricul- 
ture in  Scotland. 

787.  In  1778,  appeared  Wight* i  Present  State  of  Husbandry  in  Scotland.  This  is  a 
valuable  work;  but  the  volumes  not  appearing  but  at  intervals  of  some  years,  it  was  of 
less  benefit  than  might  have  been  expected. 

788.  In  1 783,  Dr.  jinderson  published  his  Essays  relating  to  agriculture  and  rural 
^airs  .*  a  work  of  science  and  ingenuity,  which  did  much  good  both  in  Scotland  and 
England. 

789.  In  1800  appeared  The  Farmer* s  Magazine  i  a  quarterly  work,  exclusively  devoted 
to  agriculture  and  rural  afTaira;  and  which  has  done  more  to  enlighten  both  the  proprietory 
and  tenantry  of  Scotland  than  any  otlier  book  which  has  appeared.  It  was  at  first  con- 
ducted jointly  by  Robert  Brown,  farmer  of  Markle;  and  Robert  Somerville,  M.  D.  of 
Haddington.  Afterwards,  on  Dr.  SomervilIe*s  death,  by  Brown  alone;  and  subsequently, 
on  the  latter  gentleman's  declining  it,  by  Cleghorn,  W.  S.,  one  of  the  most  scientific  agri- 
culturists of  Scotland.  The  frequent  recurrence  that  will  be  made  to  The  Farmer*s 
Magazine  in  the  course  of  this  work,  will  shew  the  high  value  which  we  set  on  it. 

'  The  Husbandry  of  Scotland  is  the  next  work  deserving  of  notice  in  this  sketch  of  Scottish 
authors,  published  by  Sir  John  Sinclair  in  1810;  and  which  may  very  properly 
complete  the  series,  as  it  fulfils  in  an  able  and  complete  manner  what  the  title 


790.  Therajnd  progreu  of  agriculture  in  Britain  is  shown  by  nothing  more  clearly  than 
the  great  number  of  societies  that  have  been  lately  formed ;  one  or  more  in  almost  every 
county,  for  the  dififusion  of  knowledge,  and  the  encouragement  of  correct  operations,  and 
beneficial  discoveries.  Among  these,  the  Bath  and  West  of  En^nd  Society,  established 
in  1777,  and  the  Highland  Society  of  Scotland,  in  1784,  hold  a  conspicuous  rank,  and 
the  establishment  of. the  Board  of  Agriculture,  in  1793,  ought  to  form  a  new  era  in  the 
history  of  the  agriculture  and  rural  economy  of  Britain. 

791.  jt  professorship  of  agriculture  was  established  in  the  university  of  Edinburgh,  in 
1790,  and  the  professor.  Dr.  Andrew  Coventry,  is  well  known  as  a  man  of  superior 
qualifications  for  fiilfilling  its  duties. 

792. '  Professorships  of  agriculture,  and  even  of  horticulture,  or  rather  of  culture  in  ge- 
neral, are  said  to  be  partly  provided  for,  and  partly  in  contemplation,  both  in  Oxford  and 
Cambridge. 

793.  The  reports  of  the  different  counties,  many  of  them  surveyed  a  second  time,  and 
now  reprinted,  according  to  an  uniform  plan,  have  been  followed  by  the  General  Report 
tf  the  Agricultural  State  and  Political  Circumstances  qf  Scotland ;  and  a  similar  work 
lor  England  was  understood  to  be  in  the  contemplation  of  the  board.  But  the  con- 
tinuation of  that  institution  was  deemed  unnecessary  by  parliament ;  and  its  annual 
vote  for  its  support  being  withdrawn,  it  ceased  to  exist  in  1819. 

794.  The  Code  of  Agriculture,  published  in  1819,  by  Sir  John  S&ndair,  may  be  con- 
sidered as  giving  a  succinct  view  of  the  most  improved  practices  of  British  husbandry  as 
actually  practised  by  professional  farmers.  It  is  a  work  which  has  already  been  translated 
into  several  foreign  languages,  and  passed  through  more  than  one  edition  in  this 
country. 

SoBSiCT.  3.     Of  the  Rise,  Progress,  otuI  present  State  of  Agriculture  m  Irdand. 

795.  Of  the  agricuiture  qf  Irdand  very  little  is  known  up  to  a  recent  period.  With  a 
toil  singularly  prolific  in  pasture,  and  rather  humid  for  the  easy  management  of  grain, 
it  is  probable  that  sheep  and  cattle  would  be  the  chief  rural  products  for  many  centuries. 
In  the  twelfth  century  and  earlier,  various  religious  estabUahments  were  founded,  and 
then  it  is  most  probable  tillage  on  something  like  the  Roman  mode  of  culture  would  be 
introduced.  The  monks,  says  O'Connor,  fixed  their  habitations  in  deserts  which  they  culti- 
vated with  their  own  hands,  and  rendered  them  the  most  delightful  spots  in  the  kingdom. 

796.  JDurmg  the  thirteenth,  fourteenth,  and  fifteenth  centuries,  the  English  were  obliged 
to  suppicH  tfie  numennis  rebellions  of  their  Insh  subjects  by  vrar,  and  the  forfeited  estates 
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of  the  rebels  would  in  part  be  dinded  among  the  tnx>ps.  Tbis  might  end  in  introducing 
nme  agricultural  improvements ;  but  there  is  no  evidence  that  such  was  effected  before 
the  time  oi  Elisabeth,  when  the  enormous  demesnes  of  the  Earl  of  Desmond  were  for- 
feited, and  divided  amongst  a  number  of  English  undertakers,  as  they  were  called,  who 
eoteied  into  a  stipulation  to  plant  a  certain  number  of  English  families  on  their  estates, 
in  proportion  to  the  number  of  acres.  Among  others  who  received  portions  were,  Sir 
Walter  Raleigh,  and  Spenser,  the  poet.  The  former  is  said  to  have  then  introduced  the 
potatoe. 

797.  The  reign  cfJame$  I,  was  one  of  comparative  tranquillity  for  Ireland :  the  power 
of  the  judges,  and  of  the  English  government,  was  extensively  fixed ;  the  Irish  laws  and 
customs  were  abolished,  and  the  English  laws  were  established  in  all  cases  without  ex- 
ception, through  the  whole  island.  Numerous  colonies  were  also  sent  from  England 
and  Scotland,  especially  the  latter,  to  occupy  the  forfeited  estates ;  and  seven  northern 
counties  were  wholly  allotted  to  undertakers.  This  was  called  the  "plantation  of 
Ulster,*'  and  was  attended  by  the  introduction  of  an  improved  agriculture,  and  by  the 
linen  manu&cture,  which  is  still  carried  on  by  the  descendants  of  the  first  colonists  in  the 


798.  The  citw  of  London  participated  in  this  distribution  of  landy  the  corporation 
having  accepted  of  large  grants  in  the  county  of  Derry.  They  engaged  to  expend 
20,0001.  on  the  plantation ;  to  build  the  cities  df  Derry  and  Colerain,  and  at  the  same 
time  stipulated  for  such  privileges  as  might  make  their  settlement  convenient  and  re« 
spectable.  Under  a  pretence  ot  protecting  this  infimt  settlement,  or  perhaps  with  a 
view  of  FBising  money,  the  king  instituted  the  order  of  Irish  baronets,  or  knights  of 
Ulster ;  from  each  of  whom,  as  was  done  in  Scotland  with  respect  to  the  km'ghts  of  Nova 
Scotia,  he  exacted  a  certain  sum,  as  the  price  of  the  dignity  conferred.   (  Wakejidd.) 

799.  Of  the  husbandry  of  Londonderry,  a  curious  account  was  published  about  a 
century  ago,  by  the  archbishop  of  Dublin.  He  states  that  there  was  little  wheat  grown, 
and  that  of  very  inferior  quality ;  the  soil  being  considered  as  unsuitable  to  its  production. 
FoCatoes  remained  three  or  four  years  in  the  ground,  reproducing  a  crop,  which  at  the 
best  was  a  very  deficient  one.  Lime  was  procured  by  burning  sea  shells.  The  sp* 
plication  of  them  in  an  unbumt  stale  arose  from  accident.  A  poor  Curate,  destitute  of 
the  means  lor  burning  the  sea  shells  which  he  had  a>Ilected,  more  with  a  view  to  remove 
an  evidence  of  his  poverty,  than  in  any  hope  of  benefit,  spread  them  on  his  ground. 
The  success  which  attended  the  experiment  occasioned  surprise,  and  ensured  a  rapid  and 
general  adoption  of  the  practice.  (  Wakefidd. )  The  improvements  made  since  the  period 
of  which  the  Archbishop  treats,  Curwen  remarks,  are  undoubtedly  very  considerable :  and 
whilst  we  smile  at  the  very  subordinate  state  of  agriculture  at  that  time,  may  we  not  on 
reasonable  ground  expect  that  equal  progress  vrill  at  least  be  made  in  this  century  as  in 
the  last?     {Letters  on  Ireland,  vol.  ii.  p.  246.) 

800.  A  considerable  impulse  wasgiven  to  the  agriculture  of  Ireland  after  the  rebellion  ^ 
1$4],  which  was  quelled  by  Cromwell,  as  commander  of  the  parliamentary  army  in 
l$52.  Most  of  the  oflicen  of  this  army  were  yeomen,  or  the  sons  of  English  country 
gentlemen ;  and  they  took  pleasure  in  instructing  the  natives  in  the  agricultural  practices 
10  which  they  were  accustomed  at  home.  Afterwards,  when  Cromwell  assumed  the 
protectonhip,  he  made  numerous  grants  to  his  soldiers,  many  of  whom  settled  in  Ire- 
land ;  and  their  descendants  have  become  men  of  consideration  in  the  country.  Happily 
these  grants  were  confirmed  at  the  restoration.  Some  account  of  the  state  of  culture  in 
that  country  at  this  time,  and  of  the  improvements  which  it  was.  deemed  desirable  to  in- 
troduce, wUl  be  found  in  Blythe's  Improver  Improved,  Blythe  was  a  colonel  in  the 
parliamentary  army. 

801.  The  estabUduneni  of  the  DuhUn  Society  in  1749,  gave  the  next  stimulus  to  agri- 
culture and  general  industry  in  Ireland.  The  origin;of  tiie  Dublin  Society  may  be  dated 
fram  1731,  when  a  number  of  gentlemen,  at  the  head  of  whom  was  Prior  of  Rath- 
downey.  Queen's  county,  associated  themselves  together  for  the  purpose  of  improving 
the  agriculture  and  husbandry  of  their  country.  Iji  1749,  Brior,  through  the  in- 
terest of  the  then  lord  lieutenant,  procured  a  grant  of  10,0002.  per  annum,  for  the 
better  promotion  of  its  views.  Miss  Plumtree  considera  this  the  first  association  ever 
formed  in  the  British  dominiens  expressly  for  such  purposes ;  but  the  Edinburgh  Agri- 
cukural  Society,  as  we  have  seen  (775.),  was  founded  in  17S3. 

802.  Arthur  Youngs.  Tour  in  Ireland  was  published  ia  1780,  and  probably,  did  more 
good  than  even, the  Dublin  &ciety.  In  this  work  he  pointed  out  the  folly,  of  the  bounty 
on  the  inland  carriage  of  con.  His  recommendation  on  this  subject  was  adopted ;  and 
according  to  Wakefield.  <*from  that  hour  may  be  dated  the  commencement  of  ex- 
tended tillage  in  Ireland."    (  WakefieUCs  Statistical  Account,  and  Curwen* s  Letters.) 

803.  The  present  stale  of  the  agriculture  of  Ireland  is  given  with  great  clearness  and 
ability  in  the  supplement  to  the  Encyclopedia  Britannka  ;  and  from  that  source  we  have 
selected  the  following  condensed  account :  — 
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804.  The  climate  of  Ireland  is  considerably  more  mild  than  that  «f  England,  and  dia 
southern  and  western  part  of  the  island  greatly  more  so  than  the  northern.  Hie  diflmnoe 
in  this  respect,  indeed,  is  greater  than  can  be  explained  by  the  difference  of  latitude ; 
and  is  probably  owing  to  the  immediate  vicinity  of  the  Western  ocean.  On  the  mountaina 
of  Kerry,  and  in  Bantry  Bay,  the  arbutus  and  some  other  shrubs  grow  in  great  hizu- 
riance,  which  are  not  to  be  met  with  again  till  the  traveller  reaches  tte  Alps  of  Italy.  The 
inow  in  these  parts  of  the  island  seldom  lies  for  any  time,  and  firoat  hardly  ever  oontinuea 
beyond  a  few  days,  and  while  it  lasts  it  is  by  no  means  intense.  The  mildness  and  fau^ 
midity  of  the  atmosphere  produce  a  luxuriance  and  rapidity  of  growtli  in  v^gecati<m,  to 
which  no  other  pert  of  the  empire  can  afford  any  parallel ;  and  this  appcan  in  the  moat 
remarkable  manner  in  the  ivy  and  other  evergreens,  with  which  the  kingdom  abounda. 
These  ere  not  only  much  more  plentiful,  but  far  more  luxuriant,  and  of  much  quidcer 
growth,  than  in  the  most  favored  parts  of  Great  Britain.  To  thoae  who  are  accustomed 
to  the  dry  weather  of  this  island,  the  continued  rains  of  the  south  and  west  of  Ireland  are 
extremely  disagreeable :  but  it  is  to  this  peculiarity  in  their  climate,  that  the  Irish  have 
|o  attribute  the  richness  of  their  pasturage,  an  advantage  which,  coupled  with  the  re* 
markable  dryness  and  friability  of  the  sool,  points,  in  an  unequivocal  manner,  to  a 
roU^on  of  crops,  in  which  graiing  should  occupy  a  principal  place. 

805.  The  territorial  surface  of  Ireland  affords  a  pleasing  variety,  consisting  in  some 
parts  of  rich  and  fertile  plains,  in  othera  of  little  hills  and  acclivities  which  succeed  one 
another  in  frequent  succession.  Tlie  most  elevated  ground  is  to  be  found  in  the  bog  of 
Allan.  Its  height  above  the  sea  does  not  exceed  S70  feet,  yet,  from  this  ridge,  the 
waters  of  the  river  run  to  the  difibrent  seas.  Tliis  elevated  ground  is  connected  with 
the  principal  mountains  of  Ireland,  diverging  in  the  north  iraia  the  hills  of  I^rone,  and 
leading  in  the  south  to  those  of  Sleeve  Bloom  and  the  Galtees.  Tlie  chains  of  mountaina 
are  neither  numerous  nor  considerable ;  the  most  remarkable  are,  the  Kerry  mountains, 
those  of  Wicklow,  the  Sleeve  Bloom  chain  between  the  King's  and  Queen's  county, 
and  the  mountains  of  Moume,  in  the  south  of  the  prorinoe  of  Ulster. 

806.  The  toU  of  Ireland  is,  generally  speaking,  a  fertile  loam,  with  a  rodcy  sub- 
stratum ;  although  there  are  many  exceptions  to  this  description,  and  many  varietiea. 
Generally  speaking,  it  is  rather  shallow ;  to  which  cause  the  frequent  appearance  of 
rocks  near  the  surfiice,  or  at  no  considerable  depth,  is  to  be  attributed.  It  posseasea  a  much 
greater  proportion  of  fertile  land,  in  proportion  to  its  extent,  than  either  England  or  Scot- 
land. Not  only  is  the  island  blessed  with  this  extent  of  cultivateable  ground,  but  it  ia 
almost  all  of  such  a  quality  as  to  yield  luxuriant  crops,  with  little  or  no  cultivation.  Sand 
does  not  exist  except  on  the  sea  shore.  Tenacious  clay  is  unknown,  at  least  near  the 
surface.  Great  part  of  the  land  of  Ireland  throws  up  a  luxuriant  herbage,  without  any 
deptii  of  soili  or  any  skill  on  the  part  of  the  husban<hnan.  The  coun^  of  Meath,  in 
particular,  is  distinguished  by  the* richness  and  fertility  of  its  soil ;  and»  in  Umerick  and 
Tipperary,  there  is  a  dark ,  friable  sandy  loam,  which,  if  preserved  in  a  clean  state,  will 
yield  crops  of  com  several  years  in  succession.  It  is  equally  well  adapted  far  grasing  aa 
for  arable  crops,  and  seldom  experiences  either  a  winter  too  wet,  or  a  summer  too  dry. 
The  vales  in  many  of  the  bleakest  parts  of  the  kingdom,  as  Donegal  and  Tyrone,  are 
remarkable  for  their  richness  of  soil  and  luxuriance  of  vegetation,  which  may  be  often 
accounted  for  by  the  deposition  of  the  calcareous  soil,  washed  down  by  the  rains  of 
winter,  which  spreads  the  richest  manure  over  the  soil  below,  without  subjecting  the 
former  to  any  labor.    {Wakefield,  u  79,80.) 

807.  The  bogs,  or  peat  mosses,  oflrdand,  form  a  remarkable  feature  of  the  country, 
and  have  been  proved  by  the  parhamentary  commiasionere  to  be  of  great  extent.  Hi^ 
estimate  the  whole  bogs  of  the  kingdom  at  2,380,000  acres,  English.  These  bogs,  for 
tlie  most  part,  lie  together.  In  form,  they  resemble  a  great  broad  belt,  drawn  acrosa  the 
centre  of  Ireland,  with  its  narrowest  end  nearest  to  the  capital,  and  gradually  extending 
in  breadth  as  it  approaches  the  Western  Ocean.  The  bog  of  Allan  is  not  one  contiguous 
morass,  but  this  name  is  indiscriminately  applied  to  a  great  number  of  bogs,  detached 
from  eadi  other,  and  often  divided  by  ridges  of  dry  country.  Hiese  bogs  are  not,  in 
general,  level,  but  most  commonly  of  an  uneven  surface  swelling  into  hills,  and  di- 
vided by  vallies,  which  aflfbrd  the  greatest  facility  to  their  being  drained  and  improved. 
In  many  places,  particuhirly  in  the  district  of  Allan,  the  rivulets  which  these  inequalities 
of  surface  produce,  have  worn  their  channels  tlirough  the  aubstance  of  the  bog  down  to 
the  day,  or  limestone  gravel  beneath ;  dividing  the  bog  into  distinct  «Mf^  and  pre- 
senting, in  themselves,  the  most  proper  situations  for  the  main  drains,  and  which,  with 
the  assistance  of  art,  may  be  renckred  effectual  for  that  purpose. 

80a  The  eommisskmers  emalMfed  by  government  to  report  on  the  bags  qf  Ireland,  found  three  dittinct 
crowths  of  Umber  immersed  bdow  three  dittinct  stnts  of  bog.  The  ^ber  wat  periiectly  Mxmd,  though 
depriTed  of  its  bark,  which  has  communicated  its  anttputrescentquality  to  the  water,  and  of  course  baa 
piewrved  every  thing  imbedded  in  the  mass  4  thou^,  as  Miss  numtree  remarks,  without  **any  thing 
like  a  process  of  tanning  ever  taking  place/*  The  bogs  of  Ireland  are  never  on  low  ground,  and  have 
therefore  evidently  origuuted  from  toe  decay  of  woody  tracts.   (Plumtree/'*  ItesUenee  in  JrOand.) 
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SOS.  LamUd  jmiperly  m  Irtland  a  mon  genenlly  in  large  estates  of  aotna  thouMndi 
of  acres,  than  in  muJI  ones;  but  in  its  occupation  it  is  lubdiiided  in  a  degree  far  beyond 
anj  thing  irbjch  occun  in  any  other  part  of  the  empire.  In  some  counties,  ai  Mayo  tor 
eumplc,  tbere  are  upirards  of  15,000  Oeeboldera  on  propertiei  of  not  more  than 
Ml.  raiue,  and  who  are  perhapa  not  north  lOi.  each.  These  are,  for  the  most  part, 
ICDaots  of  the  great  proprielon  poaBesdng  a  life  interest  in  their  Uttle  form. 

610.  In  Ireiand  thtrt  are  no  wmorial  riighu  sepaisblc  irom  the  right  to  the  soil,  aa 
in  England,  oor  legal  poor  rates,  which  are  drcumMances  materially  in  tamr  of  the  tbriner 
country.    ( fPbigSrfrf,  i.  MS. ) 

81 1.  Xeoju  ore  generaUi/  of  lotxg  eTidurance ;  and  three  lives,  or  thiity.^ne  years,  is  a 
ununon  rstir.  Hie  price  ofland  varies  in  diSerent  parts  of  IivUnd.  In  the  ncigU>or- 
bood  of  Bel&st,  and  thence  to  Anoagh,  it  brings  ilurty  years  purchase  j  in  the  greatest 
part  of  die  island,  it  does  not  exceed  twenty  ;  and,  in  the  richest  districts,  it  may  often 
be  bought  for  sixteen  or  eighteen.  Tbe  exposure  of  landed  estates  to  public  sale  takea 
pUce  Tef7  seldom,  which  is,  perhaps,  one  cause  of  tbeir  not  bringing  so  hi^  a  price  aa 
tbey  would  otherwise  do.    (tTaiefield.) 

SIS.  Farming  in  Irebmii  is,  generally  speaking,  in  a  <rery  backward  state.  With 
a  few  eiceptiona,  guch  as  the  county  of  Meuh,  and  some  other  well- cultivated 
diitriela,  Ibe  farmera  are  destitute  of  capital,  and  labor  small  crofts,  which  they 
bcdd  of  middlemen,  interposed  between  them  and  the  Landlord,  llie  fact  that  the 
landlord  never,  in  Ireland,  lays  out  any  thing  upon  repairs  or  buildings,  coupled  with 
the  general  inability  of  the  farmer  to  do  cither  in  a  substantial  mani^,  is  very  dgnifl. 
cant  as  to  the  state  of  agriculture.  {Tight' t  Surcey  of  Sillrmn»,'*13. ;  ^ateJieU.  i.  SAi.) 
But  the  wont  feaiures  of  the  rural  economy  of  this  island  are  the  entire  want  of  capita] 
in  the  bnners,  and  the  complete  indifiervnce  of  the  Undlonl  to  the  character,  wealth,  ot 
industry  of  his  tenant.  '■  Capital."  says  Wakefield,  "  is  coovdered  of  so  little  im> 
pntance  in  Ireland,  that  advertisements  constantly  appear  in  the  newspapers,  in  which 
it  is  Mated,  that  the  preference  will  certainly  be  given  to  the  highest  bidder.  Bargains 
are  constantly  made  with  a  b^gar,  as  a  new  teiunt,  who,  offering  more  rent,  iuTarisbly 
tnnu  out  the  old  one,  however  im^strions,  Even  if  the  unfortunate  wretch  has  a  little 
ready  cash  to  begin  with,  it  only  serves,  in  ninety  nine  caaea  out  of  one  hundred,  *a  a 
tsnptatioD  to  the  landlord,  who,  when  the  hct  becomes  known  to  him,  finds  means  to 
obtain  it  under  ttie  name  of  a  fine  for  poanesaion."  {Pel.  i.  p,  587.)  Regard  to  present 
gain,  without  the  least  attention  to  the  futnre,eaiistituteB  the  principal  object  of  the  Iiiib 
Isndkxd.  (iUf.  L  S04.) 

813.  The  ml  ^  laiid  in  Ireland  tram  these  causes,  coupled  with  the  eiceoive  com- 
petition of  Ibe  peaaautiy  for  imidl  &nns,  as  their  only  meaiu  of  Bubaistence,  has  risen  to 
a  great  height.  ( ramuenif  t  Cant,  S 1 8. ;   irakfltld,l  582.) 

814.  Ir^and  U  daiiied,  by  WaktfiM,  Mto  nine  agrinlturaldatricti,  in  each  of  whidi 
the  mode  of  culture  is  somewhat  different  from  what  it  is  in  the  othen. 

Sl£.  Tkt  fT»  iSttricI  comprehends  the  flat  parts  of  Antrim;  the  eastern  side  of 
Tyrone,  Down,  Armagh,  Honaghan,  and  Cavan.  llToughout  this  district,  the  &nos 
arc  (xtnmody  mall,  W»d  the  land  is  generally  dug  with  the  spade.  Poutoes,  flai,  and 
oats,  are  Iba  mpa  usually  cultivated,  and  these  are  grown  till  the  land  is  exhausted,  and 
taBired  to  "  lie  at  teat,"  as  they  term  it,  till  its  strength  is  recruited  by  the  cow,  the 
gust,  two  or  tbne  (beep,  and  the  poultry  lying  upon  it,  for  some  yean.  Tin  ploughs 
used  in  this  district  are  of  the  radeat  structure,  and  perform  their  work  in  the  moat 
iloreuly  Eaann^.  Three  or  four  neighbors  unite  their  strength  to  eadi  plough,  every 
tee  briiipi^  his  hoiae,  his  bullock,  or  his  cow.  All  the  other  operations  of  agriculture 
anpaformed  in  an  equally  slovenly  manner.  The  little  wheat  that  ii  raised  is  ■■lashed," 
m  tbey  call  it ;  that  is,  the  grain  is  knocked  out  by  striking  the  sbeaf  across  a  benn 
placed  above  a  doth  :  it  is,  however,  afkerwarda  thr^dwd  with  a  flail.  This  operation 
cf  threshmg  usually  takes  place  in  the  highway,  and  119 

it  is  dressed  by  letting  it  fall  from  a  kind  of  sieve, 
wtach,  during  a  pretty  strong  wind,  is  held  breast- 
h^  by  a  woman.  Ifany  cottars  in  this  district  hive 
acabiD(J^.lI9.)withnolandattacbedtoit.  Tb«y 
hire  an  acre  or  two,  for  gnua  or  poCatoe  land,  from 
some  ttUMi  in  thor  vidni^.  Tlie  custom  of  hiring 
labourer!  is  unknown.  Hie  neighbouia  all  asaist  g 
<adi  other  in  thor  more  considerable  occupaliona,  ^ 
such  aa  soiring,  and  resiping.  The  direlliogs  here 
•re  miseraUy  small  ;  oflen  too  small  to  contain  (he  nun 
tfacr  dooea.  Land  la  evcs7  where  divided  into  the  mi 
fiU,  L  363. ;   I>ic«i>iii'dirH'i  Dam,  39.) 

(16.  Dmitr  Ur  mould  Hitria  nu;  be  oDpiiMd  thr  Borthem  part  of  Antrim,  LcodmdefTT,  the 
■Hlweltsf  Time,  udthawhoteof  Doirvd.    Agriculture  iMre  U  in  »*«■  .late  Umn  hi  Ui 
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ceding  district    There  is  no  clover,  and  hardly  any  wheat    Clover  iionknowB,  and  the  only  mill  fir  the 
preparation  of  grain  if  In  Derry.  (/Mdi.  37SL} 

817.  ne  tMnt  dUMet  comprehends  the  northern  parts  of  Fermanagh.  Here  the  ftrms  are  much  larger 
than  in  the  fiirmer,  and  the  agricultural  system  pursued  fkr  superior.  Tliey  plant  potatoes  on  a  lea, 
twice  reversing  the  lands ;  and  the  course  is  flax,  oats,  and  weeds.  Some  wheat  is  grown,  but  oats  is 
still  the  prevalent  crop^  In  the  neighborhood  of  £nniskillcn,  the  fiumers  are  so  rich  as  to  be  able  to 
eat  butcher  meat  daily,  and  drinic  smuggled  wine   {Wak^d,  i.  379.) 

818.  The  fourth  dittrkt  comprehends  SUgo,  Mayo,  Galway,  Clare,  and  parts  of  RosconmKm,  and 
Longford.  In  some  parts  of  tnis  district  the  spade  culture  is  pursued ;  but,  in  general,  the  land  Is  cuU 
tivated  by  a  plough  drawn  by  four  horses  abreast  In  Roscommon,  the  old  custom  of  yoking  the  horse* 
by  the  tail  is  still  continued,  although,  so  early  as  1634,  an  act  of  pariiament  was  passed  against  thia 
alMurd  practice,  mfe  qf  the  Duke  a/  Ormonde  L  7a)  Oats  are  chiefly  raised  in  this  district,  and,  along 
the  coast,  barley  is  cultivated.  A  large  portion  of  the  rent  depends  on  the  illegal  distilleries,  and  much 
of  the  district  u  let  on  lease  to  several  persons  jointly,  according  to  the  WOage  system.  ilUd. 
L  381.) 

,  819.  Jnthe  fiflh  (Ustrka,  which  comprehends  limerick,  Kerry,  the  south  side  and  nortliem  part  of 
Cork,  and  the  county  of  Waterford,  cultivation  is  in  a  very  rude  state :  little  com  is  grown  here,  with 
the  exception  of  the  southern  part  of  Cork.  Land  is  extremely  divided,  and  the  ikrms  very  small  The 
greater  uurt  is  a  grazing  country.  (/UdL387.) 

820.  The  sixth  dUtrict  includes  the  southern  parts  of  Cork.  The  spade  culture  is  here  almost  universal* 
and  the  &rms  unusually  smalL    Hop  constitute  the  main  support  of  the  poor.  {Towuend's  Corkyl9^.) 

8S1.  TV  aeventh  district  includes  part  of  Tipperary,  with  Queai*s  county  and  King's  county.  Hie  best 
fiuming  in  Ireland  is  observable  in  this  district ;  a  systematic  course  of  husbandry  being  pursued,  by 
which  the  land  is  kept  in  good  heart  Oxen  and  horses  are  used  in  the  plough,  and  hedgerows  and  good 
wheat  fkUows  are  to  be  seen.  Near  Roseria  the  cultivation  of  turnips  is  followed,  and  they  succeed  weO. 
Ninety  acres  is  considered  a  large  fkrm.    Leases  are  generally  for  three  lives.  {Wak^ieid,  l  396.) 

822.  T%e  eighth  district  comprises  Wexford  and  a  part  of  wicklow.  Beans  are  here  sometimes  intro- 
duced into  mtivation,  but  tnev  are  sown  broadcart,  and  never  hoed.  The  mode  of  ploughing  Is  very 
awkward;  one  man  hodds  the  plough,  another  leads  the  horse,  and  a  third  sits  on  it  to  keep  it  cfc>wn. 
Notwithstanding  this  rude  culture,  however,  the  rents  are  enormous,  owing  to  the  demand  for  land  created 
by  an  excessive  population,  who  if  they  had  not  a  portion  of  land  to  grow  potatoes  (getting  no  employ- 
ment) could  not  live.  (/Utf.  i.  407.) 

823^  J%e  ninth  district  compreh«ads  the  northem  part  of  Kilkenny,  Kildare,  the  cultivated  parts  of 
IVestmeath,  MeaUi.  and  Lowth.  Wheat  here  enters  into  the  system  of  culture,  but  the  preparatory 
flUlows  are  very  baa.  Clover  has  been  introduced  into  the  district  but  under  the  bad  system  of  sowing 
it  upon  land  exhausted,  and  covered  by  weeds.  Etrms  are  large,  and  the  mode  of  culture  similar  to  what 
is  pursued  in  England,  though  the  detaib  are  executed  in  a  much  more  slovenly  manna*.  (JUL  L  413.) 

824.  The  agricuUureU  implefnefUi  and  operations  used  in  Ireland  are  all  of  the  rudest 
construction.  The  plough,  tJbe  spade,  the  flail,  the  car,  all  equally  partake  of  imper- 
fections and  defects.  The  fallows  are  not  well  attended  to ;  three  ploughings  are  usually 
deemed  sufficient,  and,  from  the  imperfection  of  the  plough,  the  ground  at  the  end  is 
generally  full  of  weeds.  Trenching  land  is  rery  general ;  they  form  it  into  beds,  and 
shovel  out  a  deep  trench  between  them,  throwing  up  the  earth.  Tlie  expense  of  this 
operation  is  about  eight  shillings  an  acre.  Wheat,  as  will  be  seen  from  the  preceding 
details,  is  not  by  any  means  generally  cultivated.  It  is  unknown  in  Monaghan,  Tyrone, 
Deny,  Donegal,  Sligo,  Mayo,  Leitrim,  and  Cavan,  though  it  is  grown  to  a  consider- 
able extent  in  Kilkenny,  Carlow,  Dublin,  Meath,  Lowth,  and  parts  of  Limerick, 
Tipperary,  Clare,  and  Cork.  It  is  generally  sown  after  potatoes  or  Allow.  The  Irish 
wheat  is,  for  the  most  part,  coarse  and  of  inferior  quality,  and  does  not  yield  so  much 
saccharine  matter  by  twenty  per  cent,  as  the  English.     (  Wakejidd,  i.  429.  442.) 

825;  Barkti  is  more  generally  cuUwaied  in  Ireland  than  wheats  and  it  is  generally 
sown  after  potatoes.  Oats,  however,  constitute  the  species  of  grain  most  extensively 
raised;  it  is  calculated,  that  throughout  the  whole  kingdom  there  are  ten  acres  of  oats 
sown  for  one  of  any  other  species  of  corn.  The  Irish  oats,  however,  are  decidedly 
inferior  to  the  English. 

826.  The  jnOaloes  of  Ireland  have  long  been  celebrated,  both  on  account  of  their 
quantity  and  excellent  qualities :  they  are  cultivated  on  every  species  of  soil,  either  in 
drills  or  lazy  beds.  Potatoe  land  lets  from  six  pounds  six  shillings  to  ten  pounds  ten 
shillings  per  acre ;  and  the  expense  of  culture,  including  rent,  varies  iVom  thirteen 
pounds  to  sixteen  pounds  per  acre.  The  produce  is  from  eight  hundred  stone  to  one 
thousand  stone  the  acre,  at  twenty-one  pounds  to  the  stone;  that  is,  from  sixteen 
thousand  eight  hundred  to  twenty-one  thousand  pounds.  (Ibid,  i.  450.) 

827.  The  indigenous  grasses  (^Ireland  are  not  of  any  peculiar  excellence.  Notwith- 
standing all  that  has  been  said  of  the  florin  grass,  its  excellence  and  utility  may  be  called 
in  question.  Hieir  hay  is  seldom  from  siown  grasses,  generally  consisting  of  the 
spontaneous  produce  of  the  soil.  Oover  is  almost  unknown.  Kewenham  calculates 
that  there  are  not  five  thousand  acres  under  this  crop  in  the  whole  island.  (Netvenhmntf 
.<314.;  WakefiddtU  467.) 

828.  There  are  few  Uoe  hedges  in  Ireland;  in  the  level  stone  districts,  stone  walls,  and 
in  other  places  turf  banks,  are  the  usual  fences. 

829.  The  dairy  is  the  most  extensive  and  the  best  managed  part  o*"  Irish  husbandry, 
Kerry,  Cork,  Waterford,  Carlow,  Meath,  West  Meath,  Longford,  and  Fermanagh,  as 
well  as  the  mountains  of  Leitrim  and  Sligo,  are  principally  occupied  by  dairy  farms. 
Butter  is  the  chief  produce,  'i  he  average  number  of  cows  on  a  dairy  farm  is  thir^  or 
forty ;  three  acres  of  land,  of  middling  quality,  are  deemed  necessary  for  the  subsistence 
of  each  cow.  ^fhe  average  produce  of  a  cow  is  eight  quarts  in  twenty-four  hours  in 
summer,  and  five  in  winter ;  four  good  milkers  will  yield  half  a  cwu  of  butter  in  a 
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week.  Tbe  besi  butter  is  made  in  Cirlow;  the  wont  in  Limerick  and  Meatli. 
Gencnlly  qpeakiog,  the  Irish  are  very  clean  in  making  this  article ;  and  it  it  exported  to 
England,  the  East  and  West  Indies,  and  Portugal.  {fTakefiddyU  395.,  et  seq.)  llie 
ait  of  salting  butter,  Cbaptal  observes,  is  better  known  in  Ireland  than  in  any  other 
country.  (Chimie  appliqtU  h  ragricuUure. )  The  grazing  ot  Ireland  is  not,  as  in 
England,  a  part  of  the  regular  rotation  of  crops,  but  is  carried  on  in  a  country  exclusively 
devoted  to  the  breeding  of  cattle,  like  the  highlands  of  Scotland.  Great  tracts  of  the 
country  also  are  devoted  to  the  gracing  of  sheep.  Roscommon ,  Galway,  Clare,  limerick, 
sod  Upperary  are  the  chief  breeding  counties  for  sheep ;  and  Galway,  Clare,  Roscommon, 
Tippersry,  and  Meath,  are  the  places  where  they  are  fattened.  The  sheep  are  of  the 
long-wooled  kind,  and  very  large :  they  are  never  kept  in  sheep-folds,  and  hardly  ever 
fed  on  turnips ;  which  is  chiefly  owing  to  the  very  limited  demand  for  mutton  among  the 
labouring  people.  [JRnd,  i.  341.) 

830.  The  depressed  stale  of  the  agriculture  of  Ireland  is  considered  as  proceeding  front 
tbe  depressed  state  of  the  people.  Tlie  main  cause  of  their  sufferings  is  traced  by  most 
writers  (Fowiig,  Dewar,  Newenham,  IFakefield,  Curwen,  &c.)  to  the  redundancy  of 
population.  In  1791,  the  population  of  the  whole  kingdom  amounted  to  4,200,000  per.' 
SODS,  and  it  increases  at  the  rate  of  one  forty-sixth  part  per  annum ;  or,  in  other  words, 
it  doubles  itself  every  forty-six  years.  As  might  be  expected  in  a  country  where  the 
increase  in  the  number  of  mankind  has  so  fiur  outstripped  the  progress  of  its  wealth,  and 
the  increase  of  its  industry,  the  condition  of  the  people  is  in  every  department  nuurked  by 
extreme  indigence.  (D^imit,  91 ;  Young,  ii.  133.)  The  houses  in  which  they  dwell, 
tbe  furniture  in  their  interior,  their  clothing,  food,,  and  general  way  of  life,  all  equally 
indicate  the  poverty  of  the  country.  Tbe  dress  of  tbe  people  is  so  wretched,  that,  to 
a  person  who  has  not  visited  the  country,  it  is  almost  inconceivable.  Tbe  Irish  poor, 
indeed,  have  no  conception  of  the  comforts  of  life ;  and  if  they  felt  their  full  value,  they 
could  not  a£ford  them,  for  though  necessaries  are  cheap,  conveniences  of  sll  sorts  are  very 
dear. 

831.  Bui  while  the  Irish  poor  are  m  general  destitute  of  aU  the  accommodations,  they 
kardfy  ever,  except  in  years  of  eetraortUnary  distress,  know  what  ttisto  want  the  absolute 
neeettariee  ofl^e.  The  unsparing  meal  of  potatoes,  at  which  the  beggar,  the  pig,  the 
dog,  the  poultry,   and  the  children,   seem  equally  welcome,"  seldom  fails  the  Irish 


8SS.  JJeiBce  the  lasaness  of  the  lower  Irish.  Limited  as  their  wants  are  to  the  mere  sup- 
port of  aniinal  life,  they  do  not  engage  in  labor  with  that  persevering  industry  which 
artificial  desires  inspire ;  and  the  mode  in  which  they  are  often  paid,  that  is,  the  giving 
them  a  piece  of  potatoe  land  by  the  year,  at  once  furnishes  the  means  of  subsistence,  and 
tskes  away  every  stimulus  to  ftrther  exertion.  The  farm-servants  of  the  English  or 
Scotch  fivmersy  who  cairy  on  agriculture  upon  the  improved  system,  are  constantly  em- 
ployed in  some  species  of  labor;  but  afker  the  potatoes  of  the  Irish  cottar  are  planted, 
there  is  hardly  any  thing  to  be  done  abopt  his  little  croft  till  the  season  of  digging  ar- 
rives. During  a  great  portion  of  the  year  he  is  doomed  to  idleness,  and  the  habits  he 
acquires  during  the  long  periods  of  ahnost  total  inaction,  are  too  strong  to  be  overcome 
when  be  is  tnuuferred  to  a  more  regular  occupation.  Such  is  the  condition  of  the 
laboring  dasses. 

833.  Ireland  exhibits  an  assemblage  of  the  most  contradictory  circumstances.  It  is  a 
country  in  which,  under  the  most  distressing  circumstances,  population  has  advanced 
with  the  most  rapid  pace,  in  which  cultivation  has  advanc^  without  wealth,  and  education 
without  diffusing  knowledge ;  where  the  peasantry  are  more  depressed,  and  yet  can  ob- 
tsin  subaistenoe  with  greater  facility,  than  in  any  other  country  of  Europe.  Their 
miserable  condition  will  not  appear  surprising  when  the  numerous  oppressions  to  which 
they  are  subject  are  taken  into  considendon. 

834.  In  thefiremost  rank  o^  their  many  grievances,  the  general  prevalence  of  middle- 
men must  be  placed.  It  is  difficult  to  estimate  the  extent  of  the  misery  which  the  system 
of  letting  and  subletting  land  has  brought  upon  the  Irish  cultivators.  Middlemen  have, 
in  every  country,  been  the  inseparable  attendants  of  absent  proprietors :  and  in  such  a 
country  as  Ireland,  where  there  are  numbers  of  disaffected  persons  in  every  quarter,  the 
vigilant  eye  of  a  superior  inspector  is  more  particularly  required. 

836.  Tke  aysUm  <tf  vmderJetHng  lands  often  proves  a  great  nil  in  Ireland.  By  the  Uw  of  England,  tbe 
bodkcd  is  eotiUed  to  dictraln  for  payment  of  rent,  not  only  the  stocking  which  belongs  to  his  Immediate 
traaat,  txit  the  crop  or  stocking  of  a  subtenant;  on  the  principle,  that  whatever  grows  on  the  soil  ought 
to  bea  Kourttr  to  the  landloni  tot  his  rent :  and  in  Scotland  the  same  rule  holds  where  the  landlord  naa 
not  rathonaed  the  sabtack ;  bat  if  he  haiu  tne  subtenant  is  f^  when  he  has  paid  to  the  principal  tenant. 
Here  is  nttle  banUiipin  such  a  nile  in  fiigland,  where  the  practice  of  siddeCting  is,  generally  speaking, 
rare;  but  when  applied  to  Irriand,  where  middlemfn  are  univeiaal,  it  becomes  the  source  of  infinite  in- 
jnftioe :  ffar  the  onttivBtor  being  UaUe  to  have  bis  crop  and  stocking  distrained  on  account  of  the  tenant 
ft«B  whcBS  be  hoU^  and  there  being  oAa  many  tenants  interposed  between  him  and  the  landlord  he 
is  thus  perpctoaliy  Uable  to  be  distrained  ftnr  arrears  not  hlsown.  Tbe  tenant,  in  a  word,  can  never  be 
wcme,  thoufb  he  has  flUthfbUy  paid  his  rent  to  his  immediate  superior ;  because  he  is  still  liable  to  have 
every, tMngwbWi  he  has  In  tbe  weiU  swept  off  by  an  execution  t6s  arrears  due  by  any  of  the  many  lease- 
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holden  who  nay  be  inlcipOMd  between  Jiim  and  the  luuDord.  Itiiobvlouith«ttitob«ayiUniniQ0t|iio. 
vent  the  growth  of  agricultural  capital:  thb.  Joined  to  the  exertioni  of  the  middlemen,  has  been  the 
true  cause  of  the  univeml  prevalence  of  the  cottage  tystem,  and  the  minute  lubdlTidon  of  farm*. 

836.  The  tithes  in  Ireland  have  long  been  collected  with  a  severity  of  which  hardly 
any  European  state  furnishes  an  example.  This  has  arisen  from  the  wealth  and  influence 
of  the  clergy,  joined  to  the  destitute  situation  of  their  parishioners.  Tliey  fall,  by  the 
law  of  that  country,  only  on  the  tillage  of  land  ;  the  greater  part  of  which  is  held  bj 
cottar  tenants ;  and  thus  the  rich  are  exempted  from  bou-ing  their  share  of  the  burden. 

837.  Another  grievancey  though  not  so  extensive,  is  the  fine  imposed  upon  a  township, 
for  having  had  the  misfortune  to  have  a  seixure  for  illicit  distillation  made  within  its. 
bounds. 

838 .  These  evils  have  been  attended  with  the  tuuai  depressing  effects  of  oppression.  Tliey ' 
have  prevented  the  growth  of  any  artificial  wants,  or  any  desire  of  bettering  their  con« 
dition  among  the  mass  of  the  people.  Despised  by  their  superiors,  and  oppressed  by  all 
to  whom  they  might  naturally  have  looked  for  protection,  the  Irish  have  felt  only  the 
natural  instincts  of  their  being.  Among  the  presbyterians  of  the  north,  and  in  the 
vicinity  of  manufacturing  towns,  higher  notions  of  comfort  may  have  imposed  some 
restraint  on  the  principle  of  population ;  but  the  poor  humiliated  catholics,  enjoying  no 
respectability  or  consideration  in  society,  have  soueht  only  the  means  of  subsistence ; 
and  finding,  without  difficulty,  potatoes,  milk,  and  a  hovel,  have  overspread  the  Umd 
with  a  wretched  offspring. 

839.  To  these  causes  of  a  redundant  population,  of  which  the  government  of  the 
country  is,  directly  or  in^'rectly,  the  source,  are  to  be  added  others  of  a  different  kind. 

840.  TTieftrsttii  the  infiuence  qf  the  paHsk  priests,  who  enoounge  marriage.  In  older  to  inoease  tibeir 
own  emolument*,  and  the  superstition  of  the  people,  who  regard  it  as  a  reli|pous  duty. 

Ml.  The  second  cause,  is  the  general  ignorance  of  the  peque. 

842.  On  the  Mtuence  qf  education  in  restnUning  the  toidency  to  early  and  faiqirudent  uaniage,  it 
would  be  superfluous  in  this  place  to  enlarge. 

843.  Various  other  circumstances  have  combined  to  multiply  to  a  great  degree  the 
fiidlities  of  population,  and  to  expand,  in  this  country,  beyond  almost  any  other,  the 
means  of  subsistence. 

844.  TItefertiUhf  cfthe  country  may  be  mentioned  as  one  of  the  most  obvious  of  diese 
circumstances,  llie  soil  of  Ireland  is  in  general  so  rich,  that  it  will  yield  an  alternate 
crop  of  wheat  and  potatoes  for  ever,  vrithout  any  very  great  labor,  and  with  little  manure. 
.The  introduction  of  the  potatoe,  and  its  singular  adaptatipn  to  the  soil  and  climate  of 
Ireland,  is  another  concurring  cause.  An  acre  of  potatoes,  according  to  Newenham,  wiU 
yield  four  times  as  much  nourishment  as  one  of  wheat.  By  thus  expanding  the  means 
of  human  subsistence,  the  potatoe  has  greatly  promoted  the  population  of  Irdand ;  but 
as  the  able  writer,  from  whom  we  have  sdected  the  above  remaks,  observes^  ^  unleaa 
the  people  are  predisposed,  from  other  causes,  to  press  upon  the  means  of  subsistence, 
it  has  no  tendency  to  augment  their  redundance,  finder  the  government  and  political 
institutions  of  the  Irish,  the  population  of  the  country  would  have  been  equally  redundant, 
though  much  smaller  than  it  now  is,  if  they  had  lived  on  oats  or  wheaten  bread.  The 
introduction  of  the  potatoe  may  be  the  cause  why  the  population  is  now  six  in  place  of 
three  millions :  but  it  is  not  the  cause  why,  during  the  whole  period  of  this  increase, 
the  numbers  of  the  people  have  been  greater  than,  under  existing  drcumstanoesy  could 
be  comfortably  maintained."    {Stqt*  Encyc,  Brit,  art.  Ireland.) 


Chap.  VI. 

Present  Slate  of  Agriculture  in  Ultra  European  Countries. 

845.  In  this  department  if  our  history  the  reader  will  not  expect  more  than  a  very  slight 
outline ;  not  only  from  our  limited  qiace  and  the  comparative  scarci^  of  materials,  but 
because  the  subject  is  less  interestinff  to  general  readers.  We  shall  notice  in  succession 
the  principal  countries  of  Asia,  Africa,  Australasia,  and  America. 

Sect.  I.     Present  State  tf  Agriculture  in  Asia, 

846.  The  agriculture  of  Asia  is  of  a  yery  different  character  from  that  of  Europe* 
owing  chiefly  to  the  great  difference  of  climate,  and  partiy  to  the  diflference  in  dvili. 
wuion.  The  culture  of  this  division  of  the  globe  is  chiefly  of  two  kinds,  water  culture 
and  pasturage.  Very  littie  can  be  done  without  artificial  watering,  excepting  in  the 
northern  and  mountainous  pluts,  where  the  climate  resembles  that  of  Europe.  Even 
the  palm  and  other  fruit  trees  are  watered  in  some  parts  of  Persia  and  Arabia,  and 
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Kicnlfriut-tnamiegularlTUTigMcdui  India,  Tbe  gnnd  brgad  com  of  Ab>  li  rice, 
a  mtcred  gnin ;  and  (be  luoM  valiubls  fhiiu,  those  of  the  palm  ftmiiy  j  the  bum 
BKfbl  agriculmnl  labcier  ii  the  oi,  (nil  hii  ftmily  ire  alw  the  moat  valuable  as  pailiings 

SnncT.  1.  Promt  StoU  if  jtgriadtvre  m  Juaik  Turi^. 
Ml.  ^aalit  Turiej/  eilendi  fVom  the  Ardupelago  1050  miles  to  Ararat  in  Penia  on 
tlia  eai^  aui  from  the  Euphrata  1 100  mllea  to  IIh  Caucaaiui  mountaina  on  the  north. 
Iteootaiiu  a  Dumber  or  proiincea  dISMng  materially  flvm  each  other  in  Daiurai  dtcum^ 
itinca,  and  artificial  culture ;  but,  UDTcirtuaatcly  for  ua,  ler;  littls  ia  kuavti  ot  their 
agiicultun.  Id  general,  the  Asiatic  Tnrki  are  to  tie  oonaidered  oa  a  waaderiii|(  and  paa- 
iBal  people,  cultivatiiig  no  more  corn  than  what  is  niffldentlbT  their  own  maintenance; 
and  Karcely  half  ciTLliied. 

M8.  7'Ae  c/inui(«  y  ^lia  Jfiiior  hai  beta  always  conaideTed  aa  excellent  Hieheataf 
■bewmnis'  ia  tempered  by  numerous  chaiDs  of  high  mountains,  some  of  which  are  corered 
cooiUntly  with  snow.  The  aspect  of  Asiatic  Turkey  is  mountainous,  intermingled  with 
9|aciaui  and  beautiful  plains,  which  afford  pasture  to  the  numerous  flocksand  h^«  of  the 
Taibmans.  Tba  b(hI  is  various ;  but  the  chief  agrimltural  products  are  wheat,  liartey, 
ind  doura  (millet].  It  abounds  also  with  grapes,  olltes,  and  dalet.  In  Syria,  the  agri. 
colture  it  deplorable,  and  the  peasanta  are  in  a  wretched  condition,  being  sold,  as  in 
Pdind,  with  the  ami,  and  their  conMant  fare  being  barley  bread,  Dnioni,  and  water. 

f*49.    Tlu  niifwnnu  mounlaim  of  AmtK  Tvriey  are  frequently  clothed  with  immense 
foresu  of  piocfl,  oaks,  beeches,  elms,  and  other  trees ;  and  the  southern  shores  of  the  Black 
SnprVGcnt  many  gloomy  forests  of  great  eitent.   The  inhabitants  are  hence  supplied  with 
ilwiidance  of  fuel,  in  defect  of  pit-coal,  which  has  not  been  explored  in  any  part  of  Auatic 
Turkey.     Sudden  conflagratioTU  arise  from  the  heedless  waste  of  the  caravans,  which, 
insteadof  cutting  off  a  few  branches,  often  act  fire  to  a  standing  tree.      The  extenuve  pro- 
riDCH  ct  Natolia,  Syria,  and  Mesopotamia,  have  been  little 
•ncaible  to  European  curioej^,  aince  their  reduction  under 
■be  Turkish  yoke.      lu   Piok^ton's  Geograp^  we  hare  a 
iMalogue  of  those  plants  and  trees  that  fasTe  beoi  found  wild 
b  the  Asiatic  pari  of  the  Ottmnan  tetritocy.     Sevetal  i^mug 
drugs  and  articles  of  the  materia  niedica  are  imported  ftom 
tie  Leiant,  among  which  are  madder,  and  a  Tariety  called 
iliun,  which  grows  about  Smyrna,  and  aflbrds  a  much  finer 
ml  dye  than  the  Eunqmm  kind ;  jalap,  scammony,  sebesleo,  ^ 
■be  ridnus    {Siciaia  communit.  Jig.  I'M.),  yielding  by  ex.  ^ 
proHoo  castor-oil,  squirting  cucumber,  coloquintida,  opium 
poppy,  and  ^pikenai^      T^e  best  Imrscs  in  Asiatic  Turkey 
are  of  ArabUn  extract ;  but  mules  aad  asses  are  more  gene-  i 
nlly  used.      The  beef  is  scarce  and  bad,  the  mutton  aupeciot, 
od  the  lud  a  faitnile  repast.      Other  animals  are  ttie  bear, 
tiger,  hyena,  wild-boar,  jackal,  and  dogs  in  great  abuDdance. 
On  the  ^.mmiw  of  CaiKaaus  ia  found  the  ibex,  or  rock- 
pM ;  at  Angiaa,  singular  goata  and  cats  j  the  ^lel,  deer, 

ud  barn  in  great  abundance  are  found  in  Asia  Hiooi.  The  partridges  are  generaUy 
eflhend-lepged  kind,  larger  than  the  European;  Gdi  ia  plentiful  and excdlent. 
SonacT.  3.  Pretau  Slate  tfjgrieullm  in  Periia. 
iSO.  TV  ciiauW  ^  Perna  is  Tarioua  in  different  parti ;  depending  less  on  difierenM 
of  latitude  than  on  the  uatun  and  deratiim  of  the  country,  so  that  it  ia  said  to  be  tbt 
onatry  of  three  climates.  The  noTtbem  proniu»s  on  the  Caspian  are  comparatively  cold 
sod  moist :  in  the  centre  of  the  kingdom,  as  Cbardin  obaerrea,  the  winter  begins  in 
November,  and  continues  till  Hard),  ccmmonly  temt,  with  ice  and  snow,  the  latter 
Uling  chiefly  on  the  mountains,  and  ranaining  on  thoae  three  days' journey  west  of  Ispahan 
&*  tigfa  months  in  the  year.  From  March  to  Hay  tn^  winds  are  frequent ;  but  Irom 
Hay  to  September  the  air  is  serene,  relieahed  by  bresaes  in  the  night.  The  beu,  bow- 
enr,  ia  during  this  period  eiceasiTe  in  the  low  countries,  bordering  on  the  India  ocean 
sod  1^'^an  gnl^  in  Cbusistau,  the  deieito  of  Kerman,  and  also  in  some  parts  of  the 
intericir,  partioilariy  at  Tehraun,  the  ca{utaL  From  Septembs-  to  November  the  vrinds 
sgsio ']irsvail.  In  the  centre  and  south  the  air  is  generally  dry;  thunder  and  lightning 
at  Dncemmon,  and  a  rainbow  b  aeldom  seen ;  earthquakes  are  almost  miknown;  but 
belt  it  cAen  dntructive  in  the  ipring.  Near  the  Fenian  gulf  tlN  hot  wind,  callad 
"  ■amiel^''  aometimes  sufibotea  the  unwary  txaveller.  Tin  summari  tn,  in  gateral, 
very  milj,  ri>w mi-nJiiig rtia iiMuini.ln..  To  the  notthof  3hiiaitbewiDtasarciev«re, 
'nmnudi,  that  in  the  ndnity  of  Tdinun  and  Tabreei,  all  ooamnmicalion  Is  cut  off  fiv 
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wrcnl  RicceaalTB  wet^  between  tboe  alia  and  the  adjoJoiog  Till«g«.  The  climtfe, 
Dotwichituiding  thia  ludden  tnoiition  from  fa«t  to  cold,  ia  sinjpilcriT  hnhhj,  with 
tbc  excepdon  of  tbe  piovinc™  of  GhiUn,  mod  Manndcram.  The  air  ii  dij ;  the  dews 
not  insjubrioiu.  The  Wmmpbere  it  slwayi  clew,  end  at  night  tlie  plaaeta  thine  with  • 
degree  of  lustre  unknown  in  Europe ;  and  a>  it  iddom  raini,  here  are  none  of  thaw 
damps  or  pestiferous  eihalattons  to  common  in  tbe  woody  patti  of  Hinduttaa, 

851,  The  Boface  of  Pertia,  ii  distinguished  by  a  defiriency  of  riTere  and  »  muhilude  of 
mountaini ;  it*  piaim,  where  they  occur,  an  generally  desert.  So  that  Persia  may  be 
divided  into  two  parts  by  deserU  and mountuns;  andthisdiviiiaD,  it  it  said,  bas  generally 
inHucnced  its  history  and  destinies  in  all  ages.  It  is  every  where  open,  and  no  where 
presenii  a  thriring  populous  appearance.  Even  Ihe  cities  and  tbeir  environs  have  some- 
thing  of  desohilion  and  decay  in  their  aspect,  and  many  of  Ibem  are  actually  ruined  or 
neglected,  of  which  Buschire  and  its  territory  (j!g.  ISI.)  is  an  example.  Tbe  most 
ftrtile  and  thriving  provinces  arc  tboic  on  the  nor&u 


BJ9.  The  mU  may  be  regarded  ei  unfertile,  md,  according  to  Chardin,  not  more  than 
one-tenlh  part  was  cultivated  in  his  time.  Tlie  mountains  of  this  country,  which  are  for 
tbe  moat  part  rocky,  without  woodiK-  plants,  are  interspersed  with  rallies,  someof  wbicfa 
are  stony  and  sandy,  and  some  contistipg  of  a  liard  dry  clay,  which  requbvt  coDtiaaal 
wateringi  and  hence  Ihe  Fenian  cultivator  is  much  employed  in  irrioadon.  In 
general  tbe  schI  of  Penia  is  light  and  sandy  in  the  south  and  east ;  hard  and  gravelly  in 
tbe  west,  and  rich  and  loamy  on  the  borders  of  the  Caspian  Ka. 

B5S,  The  landed  property  of  Penia,  Uke  that  of  other  despotic  countries,  is  consdered 
aa  wholly  the  property  of  tbe  soverdgn  ;  and  held  by  the  proprieton  and  occupien  on 
certain  conditions  of  military  lerTice,  and  supplies  of  men  and  prorltions  in  time  of 

854.  TAf  agriiruAura/ pTHfncfi  s/"  Penis  are  as  various  as  Ihe  climate  and  loilt.  Tbe 
wheat  is  excellent,  and  a  the  common  gnin  used  in  bread  making.  Rice,  which  b  in 
more  univemal  use,  ia  produced  in  great  perfection  in  the  northern  proiineea,  which  are 
well  walercd.  Barley  and  millet  are  sown,  but  oats  are  little  cultivated :  in  ArmeniM 
there  is  some  rye.  Hie  vine  is  generally  cultinted  ;  butindie  narth-west  countries  thej 
are  obliged  to  bury  the  ahoota  to  protect  them  frxmi  the  froat.  Hie  alkworm  ia 
cultivate  in  moat  parls  of  the  country ;  cotton  and  indigo  are  alao  grown,  and  na 
country  in  the  world  equals  Penia  in  •>"  mimlww  t.»    _ 

and  eicellence  of  Its  fruitL 

655.  The  dale  tree  is  grown  in  pi 
the  proportion  of  Gfty  females  to  two  1 
natives  be^n  to  impregrute  the  feme 
bloBsoms  of  the  male  in  March  and  Ap: 
that  their  proiimify  ia  not  suffiden 
the  produce  of  fruit:  this  practice  hi 
tied  on  among  them  flmn  tbe  ea 
(Scet  Waring-i  2'ema,  chap,  iiii.) 

856.  The  mo«  eUetmed  of  the  cuL 
vf  Ennpt  ort  indigenout  m  Perm,  ai 
bably  b«n  dimiaed  ttocn  hence  over 
world.        These   are    tbe    6g,    tbe    p 

tbe  mulberry,    the  almond,  peach,  i  [ 

Oiange-treea  {Jig.  IBS. )  of  an  enDrm<  I 

found  in  tbe  sheltered  receasea  of  tbe  ' 

and  tbe  deep,  warm  sand  on  the  shore   _.    ..., 

pian  is  peculiarly  flivorable  to  tbe  culture  of  tbe  dtron  (Jig.  1S3-J,  and  tbe  leguminous 
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bnin..  Applet  pCH«,cbcma,  wilnnif,  malou,  beiidci  the 

IVuiEi  mirady  meotiiniMl,  mre  eyajwbtn  to  be  procured 

■t   TOy    Imr  price* ;    tlw    quiocm  of   Iipahan    m    tbe 

Knot  in  the  Eaat;  and  no  gr^w  is  mora  delidoui  Ihui 

diU  of  Shim.     Id  the  prorincei  bordering  on  the  Cupian 

Me,  md  mount  Cnionu,  the  air  i*  perAimed  with  roKi 

ind  other  (weet.«ceated  flowen.     Amang  the   ngelable 

pradnctioiii  we  nuf  enumeiate  cabbages,  cucumbers,  tur.  i 

nipt,  carrati,  peaa^  and  beans;  and  the  potatoe,  which  bai  / 

bMD  lately  iDtraduccd,  tfariTis  remarkablr  well     Fop[ue*,  (/ 

finawbacfaan  eiceDent  opium  ii  eitncted,  senna,  rhubarb,  i 

ssfim,  and  anafcttida  are  produced  in  man;  parti  of  the  i, 

liagdom.    The  Tine  grom  here  luiuriantlf,  aiul  further  to   ' 

Itesouthcotton  and  ■ugar  are  micleboT common  cultirelion. 

I^iplan,  large  and  beautiful,  and  the  weeping-willow,  border 

the  coune  of  the  itreaius,  and  the  manhy  tracts  dtouod  with  J 

tbf  kind  of  niih  that  aerves    for   the    Feraian   matting.  *' 

Ornamental  ■hnibsor  herbaceoui  pUata  are  little  known  ; 

butthejaimiDe,  the  blue  and  scarlet  anemone  in  the  thickets,  and  the  tulip  and  ranunculin 

ia  Ibe  pastures,  are  abundant  and  beautiful,  and  give  an  air  of  elegance  lo  the  country. 

8JT.  Tie  ahia  daertt  o^  Pertia  are  S<a  the  most  part  destitute  of  trees,  and  tup- 
port  tardl]'  anj  plants  except  those  that  are  alaa  found  on  Ibe  sea-sliore.  On  the 
Ugh  mountain*  tbey  are  much  the  nme  as  tboie  obserred  on  the  alps  of  Switier- 
lud  and  Italj.     The  plants  on  the  hills  and  plain*  adjtnning  the  Caspian  are  better 

858.  Tie  /tt«  ttock  of  Persia  are  tbe  same  a*  in  European  countric*  with  lome 
■^tioos.  According  to  Chardin,  the  Penian  horses  are  the  most  beautiful  in  the 
EM;  but  tfacjr  field  in  qNcd,  aod,  a*  some  sa;,  in  beauty  also,  to  tbe  Arabian; 
honrer,  they  are  larger,  more  powerful,  and  all  things  canaimi,  belter  calculated  fbr 
(■nliy  than  those  of  Arabia.  There  are  several  breeds  of  hones,  but  the  most  Talu- 
lUe  11  that  called  tbe  Turkoram,  which  are  so  hardy  that  they  have  been  itnown  la 
tmd  nine  hundred  miles  in  eieren  succeiBTe  days.  Tbe  Arabian  blood  has  also  been 
JDtniduced  into  this  counliy.  Their  usual  food  is  chopped  straw  and  barley  ;  their  bed 
iiEtaileof  dung,  dried  and  pulterised,  and  ewy  morning  r^ularlj  e^Kised  10  the  sun. 
Iley  are  dotlted  with  the  greatest  anentioo,  accorUing  to  the  cUmale  and  season  of  tbe 
yiar ;  and  during  the  warm  weather  kept  in  tbe  stable  during  the  day,  and  taken  out  at 

XJS.  Kaltt  are  alio  here  in  considerable  request ;  and  tbe  ais  resembles  tbe  European ; 
but  aimed  of  this  animal  has  been  brought  IVom  Arabia,  of  an  excellent  kind,  the  hair 
bong  smooth,  the  head  high,  and  the  motjan  spirited  and  agile.  Allhougb  the  mules 
sre  nnall,  tbey  are  &irly  proportionecl,  cany  a  great  weight,  and  those  that  are  intended 
lie  the  si^dle  are  taught  a  fine  amble,  which  carries  tbe  rider  at  Ibe  rate  of  five  or  lia 
mibs  an  hour.      The  camel  [_fig.  121.)  is  also  common)  and  tbe  »"'""'»  which  are  ex- 


Tbe  feTodovs  animals  are  chiefly  concealed 

tb  bwr  and  boar,  the  lion  in  the  western  parts,  the  leopard,  and,  as  some  say,  tbe  imaU 
V  cDnmiDn  tiger.  Seals  occur  on  tbe  rocki  of  the  Caspian.  The  hyena  and  jackal 
hdoog  to  tbe  sondtem  provinces.  Tlie  seas  abound  with  fish  of  vsHoui  descriptions ;  the 
Ciqaan  a&nls  sturgeon,  and  delicious  carp.  Tbe  most  common  river  fish  is  the  barbel. 
The  tame  sorta  of  wild  *i^  latne  fowl  are  common  in  Persia  and  in  Europe,  with  tbe 
«»P<ioii  of  iht  turkey,  wtKMe  nature  doe*  not  seem  to  be  congenial  to  this  climate.     B- 
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geoasm  niiiiMnnu,  •nd  putridgci  are  lu^  and  etcdkat.     lie  bofd-bedl,  or  .oriental 
nighringaV,  eolneut  the  tpriog  «itfa  hii  tuW  toag.  r^   i-n 

ITie   Peraians  have  been  long  iccniUnned  to  tame 
beaiti  (tf  pref  and  even  (o  bint  witb  IJooi,  tigers,  _ 
leopaida,  pantben,  BDd  ounces 

ttl^aciBiaaiiiaimtr(Jlt.m.y.  »-!— 

lc,iVai*MetatbeT|ili«*ithrc  -^:^ 

. iTiD  ulmil  I  ihejUven  with  * 

butdJMt  tinwl  ilBUI  the  tiliSt,  ud  the  qii»H  fing  ■  fBnn 

aei,  OfOtmplemmliaTidoperaliotu 
of  Fenian  agriculture  little  ii  kKown 
with  precision,  llie  plough  h  mid  to 
be  snuill.  and  drawn  b;  lean  nttlt,  so 
~that  it  merely  scratches  the  ground. 
The  plough  of  Erierum  (J^.  lS6,},iaa 
dumsj  implement,  on  llie  dure  oT  which 
the  driver  stand),  bolh  for  Ihs  sake  of 
being  carried  along  and  of  presung  dawn 
the  wedge.  After  the  plough  and  har- 
row the  spade  ij  used  for  fornung  the 
ground  into  squares,  with  ledges  or 
little  banks  to  retain  the  water.     TTw 

dung  tited  is  chiefly  human,  and  (hat  of  pigeons,  mingled  with  eaitb  and  praerred  for 

two  jeaiSi  to  diminish  its  heet. 
863,    Thidmigof 

jiigeont  u  so  highly  -      _ 

pniedin  Persia  that  -^'^■StJT^  *27 


cd  at  a  distance  tlv 
i  for    tl 


er  at  the  bottom  thi 
at  the  lop,  Bi 
crowned  by  conicai 

spiracles  through  which  the  pigeons  descend.  Thai  interior  resembles  a  honeycomb, 
forming  thousands  of  holes  for  nests ;  and  the  outndes  are  painted  and  omamenled. 
The  dung  is  applied  almost  encirel;  to  the  rearing  of  melons,  a  froit  indispensable  to 
the  natives  of  Harm  counDies  during  the  great  beUs of  summer,  and  also  the  most  r^dly 
raised  in  seasons  of  scarcity  ;  and  hence  the  reason  that  during  tbe  famine  of  Samaria  ■ 
cahofdove'sdungwasBoldforfivepieeesof  silver.  (2Xtngi,vi.  BS-)  The  Pciaians  do 
Dot  eat  pigeons.      (Mffrwr'a  Second  Jovmeyt  &c.  141.  i 

86s.  tfo  araUe  culture  is  carried  on  in  Persia  vrithout  BrtiGcta]  watering  ;  and  various 
modes  are  adopted  for  raising  the  element  fVom  wells  and  riven  for  this  purpose.  The 
Fenian  wheel  is  well  known.  The  deficiency  of  rivers  in  Feraia  has  obliged  the  natives 
to  turn  all  their  ingenuity  to  the  discovery  of  springs,  and  to  the  bringing  of  their  streams 
to  the  suHace  of  the  earth.  To  eSbcl  this,  when  a  spring  has  been  discovered,  they  dig  a 
well  until  they  meet  with  the  water  ;  and  if  they  And  that  iti  quantity  is  sufficient  to 
^epay  them  for  proceeding  with  the  work,  they  dig  a  second  well,  sodistani  fkim  the  other  aa 
to  allow  a  lubterranean  communication  between  both. '  Tltey  then  ascotun  tbe  nearest  line 
jof  communication  with  the  level  of  the  plain  upon  which  the  water  is  to  be  brought  into 
use,  and  dig  a  succesaion  of  wells,  with  subterranean  cnmmunicatiDns  between  the  whole 
Inlle  of  them,  nntil  the  water  at  length  comes  to  the  sor-  laa 

&re,  when  it  i*  conducted  by  banked-up  cbaimels  in 
tbe  fields  to  be  irrigated.      The  extent  of  country  through  ■ 
which  audi  fields  are  sometimn  conducted  it  quite  ei- 
traordinary.   In  making  the  wells  (Jig.  188.)  a  shaft  is^ 
Irst  dug ,  then  a  wooden  handle  is  placed  over  it,  fVom  m 
which  is  luipeoded  s  leathern  bucket,  which  is  filled  vrith  MikS 
Ihe  excavated  matter  by  a  man  bdow,  and  Wonnd  up 
by  another  above.     Wtme  the  sofl  Is  Against  the  mouth  of  die  wrila,  ibay  an  aecuivd  by 
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oMMDrr.    lU*  mode  «f  pMcuring  wmct  ii  gmoidcm  to  tbe  wbole  of  Pom,  and  bu  the' 
gnt  defect  tt  bang  auO;  dcMroyed  by  Wi  enemy.      (Ubnn-'i  Second  Jaurjiet/,  164.) 

S64.  Thefimu  of  F«ina  era  fbw,  and  etauflj  ia  the  mountaiai  of  Miiuideiam  and 
Glul*ii,nid  tboM  lomnfa  Kurdiaua.  The  tieei  ere  setenl  kind*  of  pines,  tbe  cedv  end 
CTpim,  liiiiei,  nki^  ececii,  and  cbeitnuti ;  tbe  lumach  is  >1»  abandanl,  and  lued  for 
Euuiing ;  maiiiu  i*  alio  procured  from  tlie  InxiDiB  oroui.  Voy  little  fuel,  and  not 
modi  timber  ii  used  in  Fenia ;  in  the  eutles  and  priodpal  houiea,  airhn  are  employed 
iutead  of  limber  floon. 

Suiam.  S,      Preient  State  of  AgnoiltvTt  in  IndtpenJent  Tataty. 

865,  Tie  ateiU  ^  Indmendent  Taiary  on  bardlj  be  consdered  m  veil  defined  ; 
but  Pinkerton  meiiuies  it  hum  Ibe  Caapiaa  aea  on  tbe  west  to  the  mountain!  of  Belua 
DO  die  east,  a  apace  of  STO  milea ;  and  from  th  mauntaina  of  Giur  to  the  Russian  boua- 
diiiea  oothe  north  of  the  deiert  of  iMim,  ■  diatance  of  1500  miles.  It  ii  occupied  by 
the  Buchatian,  TungUHan,  Kirguiian,  and  other  Tatar  bordes,  and  is  a  celebrated  and 
intermiiig  country,  aa  being  the  probable  seat  of  tbe  moat  undent  Fenian  kingdomi, 
and  aa  bating  given  birth  to  Zoroaster  and  otbei  names  eminent  in  oriental  litoature. 
Hodcm  traTdlen  r^resent  the  more  drilizad  of  this  nation  as  indolent,  but  good- 
natUTed.  Tbey  are  easily  recognised  anioDg  other  t 
rietieaafniaiifj^.  129.) 

866.  T/u  dimaU  t>(  Hut  ej 
he  excellent,  the  beat  even 

bang  tempovd  by  tbe  high  mountains  capped  with  per-  | 
pMual  snow;  and  though  situated  in  the  parallel  ofl 
Spain,  Greece^  sod  Asiatic  l\irkey,  tbe  proximity  of  ^ 
die  Sterian  deaeita  and  tbe  lofty  alps  render  the  ■' 


B69.  jIUlMiUiMhumnaflJie  tillage  of  the  Tatarijh,  Out  rice  and  other  gnina  are  cuU 
tinted  near  the  towns ;  but  that  tbe  great  dependence  of  tbe  pec^le  is  upon  their  flocks, 
ud  herds.  Bucharia  is  the  richest  Aunlry,  both  in  com  and  cattle.  There  tbey  have 
borses,  camels,  oxen,  sheep,  and  goats,  which  some  individuals  reckon  by  thousantk,  and 
nake  large  aales,  especislly  of  horses,  to  the  Penisns  and  Turks.  They  have  slio  drame- 
dsiiea,  which  furnish  a  considersble  quantity  of  woolly  hair,  which  tbey  clip  ofTperiodically 
snd  sell  to  tbe  Russians.  Tbe  Umbskins  sre  celebrated,  being  damasked  as  it  were  by 
(lollnng  tbe  little  animal  in  coarse  linen  ;  but  tbe  woolof  tbe  tbeep  is  cotne,  and  only 
used  in  domestic  consumption  for  felts  and  thick  cloths.  Tbe  steppes,  which  are  of  inK 
iDense  eitent,  supply  th«n  with  objects  of  the    '  — 

widres,  foxes,  borers,  antelopes,  ermines,  weaseh  * 

mot^  &C.  In  tbe  southern  ainl  eastern  inounta 
found  wild  sbeep  (Oiiimtaimon),  tbe  oiof  TUb 
gnimiuetu,  _fig.  130.J,  which  seems  to  delight  in 
s^ ;  with  chamois,  tigers,  and  wild  asses. 
■nma  throughout  the  whole  of  l^tary  to  be 
dency  of  wood  j  and  the  botany  of  this  immense 
iiaa  little  known  as  its  agriculture. 

3oMicT.  4.  PrtimtState  i^ Agricaltun  in  jlnbia. 
870.  Ztfcste>i(^..^raUa  is  somewhat  greater  than  that  of  Independent  l^lary.  Tbe 
dimala  is  bol,  but  tfaeteMs  a  t^;ular  rainy  scwon,  from  ttw  middle  of  June  to  tba  end  of 
September,  in  some  mountainous  districts,  and  from  November  till  February  ig  others. 
"Hk  rsnaining  montbs  sre  perfectly  dry;  so  that  tbe  year  in  Arabia  cousins  only  «f  t«w 
seasons,  the  dry  and  tbe  rainy.  Id  tlie  plains,  rain  is  sometimes  unknown  for  a  wbnla 
yar.  It  sometimes  freeses  in  the  mountains,  while  tbe  tbemHnneler  is  at  86°  in  tltt- 
elsins,  snd  bence  at  a  small  distance  sre  found  fi^ts  and  animals  wfaich  migbt  indicMe 

811.  n«  «ni«ni/ nr/bce  presents  a  central  desert  of  great  eituit,  with  ■  few  feftife 
osies  or  islss,  and  some  ridges  of  mountains,  chiefly  barren  and  unwoadcd.  1)xe  flor. 
i^gpnmnce^  are  those  situated  on  the  shores  of  the  Red  and  Persian  smb,  the  intsrior 
of  Ihe  country  being  sterile  for  want  of  rivers,  lakes,  and  perennial  strams.  The  seal  is 
ip  genenl  nody,  and  in  the  deserts  is  blown  about  by  tic  winda. 

819.  I%c<vHniiliira(j>f«iiicUare*heat,maiie,doura,ormiDet,buley,b*ans,lentiles, 
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and  i^w.  with  dra  nigir-caiie,  tobacco,  ami  codon.  Rice  iK«nu  unknowii  in  Yonen, 
and  oats  tlmnighout  ArabU :  the  hones  being  led  whh  baric;,  and  the  anes  with 
beana.  Tbirr  alio  cultinCe  "  uan,"  ■  plant  which  dyes  jellow,  and  U  exported  in  neat 
guantitia  bom  Mocha  to  Oman;  ood  ■'  fua."  und  in  dfdng  red;  likewioe  indigo. 
The  wheat,  in  the  enviroiu  of  Mailtat,  jielda  hctle  more  than  ten  for  one ;  and  in  the  best 
calcinated  districts  of  Yemen,  fifty  to  one ;  but  the  durra  sometimes  much  exceeds  this 
Eitio,  yielding  in  the  highlands  140,  and  in  the  Tehama,  or  plain,  from  300  lo  40a  By 
their  mode  of  tawing,  and  watering  tliis  grain,  the  inhabitants  of  Tehama  reap  three  luc' 
ccuivc  cropa  from  the  same  Geld  in  the  same  year.  The  plough  {^Jlg,  131.)  is  simple,  and 
tbe  pick  ii  used  instead  of  the  qiade. 

//  H 


^ 


8T3.  T^  ttiii^noya,  or  i>aT6i>Ug  cvbioated  yioKlt  and  trtei  of  Arabia  are  numerous, 
and  several  of  them  furnish  importaat  article*  of  commerce.  Tix  vegetables  of  the  dry 
barrm  districts,  exposed  lotbe  vertical  sun,  and  refreshed  merely  by  nightly  dews,  belong 
tat  the  moat  part  lo  the  genera  of  aloe,  mesembryaatbemum,  euphorbia,  stapelio,  and 
■■Isola.  On  the  western  side  of  the  Anbian  desert,  numerous  rivulets,  descending  into 
■he  Red  Sea,  difiuie  verdure ;  and  on  the  mountains  from  which  they  run  v^etstiun  is 
more  abundant.  Hither  many  Indian  and  Persian  plants,  distinguished  for  their  tieautj 
or  sie,  have  been  transported  in  former  ages,  and  are  now  tbund  in  a  truly  Indigenoua 
Mate  :  such  is  the  case  probably  with  the  tamarind,  the  cotton  tree  [inferior  to  the  Indian), 
Aa  pomegranate,  the  banyan  tree,  or  Indian  fig,  the  sugar-cane,  and  many  species  of 
mehais  and  gourds,  Arabia  Felix  may  peculiarly  boast  of  two  valuable  trees,  namely, 
tbecoSec  {Ceffea  AnJnca),  found  both  cultivated  and  wild;  and  the  amyrisopabalssmum, 
wbichyieldsthebalm.of  Mecca.  Ofthepolms,  Arabia  possesses  the  date,  the  cocoa-nul, 
■md  the  great  fan-palm.  It  boa  also  the  sycamore  Bg,  the  plantain,  the  almond,  apricot, 
peach,  the  papaw,  the  bead  tree,  the  mimosa  nilocica,  and  seositira,  and  the  orange. 
Among  iH  Arubs  and  herbaceous  plants  may  be  enumerated  the  ricinus,  the  liquorice, 
and  the  senna,  used  in  medicine ;  and  the  balssm,  globe,  amaranth,  "San  white  Uly,  and  the 
greater  pancratium,  distinguished  for  their  beauty  and  fragrance. 

874.  The  live  Jfocit  of  Arabia  is  what  constitutes  its  principal  riches,  and  the  most 
valuable  are  those  spectes  of  animals  that  require  only  succulent  beibs  for  their  nourish, 
ment      Hie  cow  here  yields  but  little  milk  ;  and  the  flesh  of  the  oi  is  inripid  and  juice- 


camel  and  dromedary 
Oij.133.)*rebothinuse 
oa  beasts  of  burden,   'nie 


•re  valuable  in  couunerce. 
FheaaaaU,  paRiidges,aiHi 
m  poultry,  abnind.. 

IS  animala,  birds  of  prey,  and  pesTiferous  insects. 

isof  all  theanimalsoTArabiathemost  valuable.  Thb  animal  is  said 
le  extensive  deserts  on  the  north  of  Hadramant:  this  might  have  been 
nes,  utileB  it  should  be  thought  more  probable,  thai  the  wild  hone 
of  l^tary  h»  passed  through  Persia,  and  has  been  only  perfected  in  Atalna.  Hie  horse* 
here  are  distributed  into  two  classes,  vii.  the  J-oducAt,  or  common  kind,  whose  genealc^ 
.  faas  not  been  preserved,  and  the  iocUani,  or  noble  horses,  whose  breed  has  been  ascertain- 
ed for  SOOO  years,  proceeding,  as  their  fables  assert,  from  the  stud  of  Solomtm.  lltey 
are  reared  by  the  Bedouins,  in  the  nonbem  deserts  between  Bassoro,  Merdin,  and  the 
fivnticr*  ot  Syria ;  and  though  they  are  neither  large  ncH'  beautiful,  tbnr  race  and  here- 
dhary  qualitia  being  the  only  objects  of  eatimatiou,  the  preservation  of  their  breed  ia 
cai^ully  and  authentically  iritnesied ;  and  the  oSipring  of  a  KoclilaJn  sUlh'on  with  an 
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yipMi$  mce  is  reputed  kaduM.  Theae  will  bear  die  grealeet  fatigues^  and  pass  whole 
diys  without  food»  liTing,  according  to  the  Arabian  metaphor,  on  air.  They  are  said  to 
niab  on  a  foe  with  impetuosity ;  and  it  is  asserted  that'some  of  them,  when  wounded  in 
bstde,  will  withdraw  to  a  spot  where  their  master  may  be  secure ;  and  if  he  fall,  they  will 
neigh  for  assistance;  accordingly,  their  value  is  derived  from  their  singular  agility,  an 
extreme  docility,  and  an  uncommon  attachment  to  their  master.  The  Arabian  steeds  are 
-sometimes  bought  at  excessive  rates  by  the  English  at  Mocha.  The  duke  of  Newcastle 
anerts,  (hat  the  ordinary  price  of  an  Arabian  horse  is  1000/.,  9000/.,  or  even  SOOO/. ;  and 
that  the  Arabs  are  as  caivAil  in  preserving  the  genealogy  of  their  hones,  as  princes  in  re- 
cording that  of  their  families:  the  grooms  are  very  exact  in  registering  the  names  of  the 
■res  and  dams  of  these  animals  ;  and  some  of  them  are  of  very  ancient  date  in  this  species 
of  pedigree.     It  is  affirmed  that  Arabian  colts  are  brought  up  with  camels*  milk. 

876.  Of  the  agrieuitural  imptemerUt  and  cjteraiions  of  Arabia  almost  nothing  is  known. 
Their  plough^  as  we  have  seen  (87S. ),  is  a  poor  implement,  and  instead  of  a  spade  they  use 
the  pick.  The  principal  exertion  of  the  husbandman's  industry  is  to  water  the  lands  from 
the  rivulets  and  wells,  or  by  conducting  the  rains.  Barley  is  reaped  near  Sana  in  the 
middle  of  July ;  but  Uie  season  depends  on  the  situation.  At  Maskat,  wheat  and  barley 
are  sown  in  December,  and  reaped  in  March ;  but  doun  is  sown  in  August,  and  reaped 
in  the  end  of  November.  The  Arabians  pull  up  their  ripe  com  by  the  roots ;  but  the 
green  com  and  grass,  as  forage  for  their  cattle,  are  cut  with  the  sickle.  In  threshing 
their  com,  they  Isy  the  sheaves  down  in  a  certain  order,  and  then  lead  over  them  two 
oxen  dragging  a  large  stone. 

SuBsxcT.  5.     Present  State  of  AgriciUiure  in  Hindustan, 

877.  The  cUmateandseasons  of  this  extensive  region  are  considerably  diversified  by  differ- 
ence of  latitude  and  local  situation ;  nevertheless,  through  the  wide  regions  of  Hindustan 
there  is  some  similarity  of  climate.  Although  in  Thibet  die  winter  nearly  corresponds  with 
that  of  Switzerland  and  other  parts  of  Europe,  in  the  whole  extent  of  Hindustan,  except 
in  Cashmere,  there  can  hardly  be  said  to  lie  a  vestige  of  winter,  except  the  thick  fogs  of  our 
November ;  and  excessive  rains,  or  excessive  heats,  form  the  chief  varieties  of  the  year. 

878.  The  surface  cf  the  country  is  much  diversified ;  but  there  are  no  mountains 
of  any  very  great  height ;  the  ghauts  not  being  estimated  at  above  three  thousand  feet« 
The  vast  extent  of  Hindustan  consists  cliiefly  of  large  plains,  fertilized  by  numerous 
rivers  and  streams,  and  interspersed  with  a  few  ranges  of  hills.  The  periodical  rains 
sad  intense  heats  produce  a  luxuriance  of  vegetation  almost  unknown  to  any  other 
country  in  the  globe;  and  the  variety  and  richness  of  the  vegetable  creation  delight  the 
eye  of  e?ery  spectator.  Bengal  is  a  low,  flat  country,  like  Lower  Egypt,  watered  and 
fertilised  by  the  Ganges,  as  the  former  country  is  by  the  Nile ;  and  which,  like  the  lat* 
ter  river,  forma  an  immense  delta,  before  it  falls  into  the  sea.  l^e  interior  of  the  coun- 
try is  so  flat,  that  water  runs  only  at  the  rate  of  three  miles  an  hour ;  and  the  ground 
rises  from  the  sea  towards  the  interior,  at  not  more  than  four  inches  in  a  mile. 

879.  The  toU  varies,  but  is  in  most  places  light  and  rich:  that  of  Bengal  is  a 
stratum  of  black  vegetable  mould,  rich  and  loamy ;  extending  to  the  depth  of  six  feet, 
and  in  some  places  fourteen,  and  even  .twenty  feet ;  lying  on  a  deep  sand,  and  inter- 
spersed with  shells  and  rotten  wood,  which  indicate  the  land  to  have  been  overflowed, 
Slid  to  have  been  formed  by  materials  deposited  by  the  rivers.  It  is  easily  cultivated 
without  manure,  and  bad  harvests  seldom  occur.  In  this  country  they  have  two 
harvests ;  one  in  April,  called  the  *<  litde  harvest,"  which  consists  of  the  smaller  grains, 
as  millet ;  and  the  second,  called  the  '*  grand  harvest,"  is  only  of  rice. 

880.  Landed  property  in  Hindustan,  as  in  all  the  countries  of  Asia,  is  held  to  be  the 
sbsolute  right  of  the  king.  The  HindCi  laws  declare  the  king  to  be  the  lord  and  proprie- 
tor of  the  soil.  All  proprietors,  therefore,  paid  a  quitrent,  or  military  services  to  the 
king  or  rajah,  excepting  some  few,  to  whom  it  would  appear  absolute  grants  were 
made.  In  general,  the  tenure  was  military ;  but  some  lands  were  appropriated  to  the 
church  and  to  charitable  purposes,  and  in  many  places  commons  are  attached  to  villages 
as  in  Europe.  Lands  in  Hindustan,  and  in  Bengal  more  especially,  are  very  much 
divided,  and  cultivated  in  small  portions  by  the  ryots,  or  peasants,  who  pay  rant  to 
sobordinate  proprieum,  who  hold  of  others  who  hold  of  the  rajah.  The  actual  culti- 
rators  have  hardly  any  secure  leases ;  they  are  allowed  a  certain  portion  of  the  crop  for 
the  maintenance  of  thieir  fiunilies  and  tlieir  catde ;  but  they  are  not  intrusted  vrith  the 
seed,  which  is  furnished  by  the  proprietor  or  superior  holder.  The  ryot,  br  cultivator^ 
is  univenally  pow;  his  liouse,  clothing,  and  implements  of  every  kind,  do  not  amount 
to  the  vahie  of  a  pound  sterling ;  and  he  is  considered  as  a  sort  of  appendage  to  the  land, 
and  sold  along  with  it,  like  his  cattle.  So  little  attention  is  paid  to  any  agreement  mada 
with  him,  that  in  a  good  season,  Dr.  Tennant  informs  us,  the  zemindar,  or  superior  holder, 
rsises  hb  demands  to  a  fcmrth  iiu»re  than  the  rent  agreed  on.  Custom  has  rendered  this 
evil  so  f^pmmon  that  the  miserable  ryot  has  no  more  idea  of  obtaining  redreaa  from  ii 
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than  from  the  rovageft  of  the  elemests.  Since  Bengal  was  conquered  by  the  Brittsh, 
the  government  is,  properly  speaking,  the  proprietor  of  all  the  lands;  and  Tennant 
accordingly  observes,  that  **  nine  tenths  of  all  the  rent  of  Bengal  and  the  provinces  con- 
stitute the  revenue  of  the  company ;  who  are,  in  room  of  the  Mogul  emperor,  the  true 
proprietors  of  the  soil.**  (RecreatioiUt  ii.  184.) 

881.  The  agrictUlvral  jnroducts  of  Hindustan  are  very  various.  Rice,  wheat,  and 
nuuxe  are  the  common  grains ;  but  barley,  pease,  a  species  of  tare  or  cytissus,  called  dohl» 
and  millet,  are  also  cultivated.  Next  to  them  the  cotton  plant  and  the  sugar-cane 
are  most  extensively  grown.  To  these  may  be  added  indigo,  silk,  hemp,  poppy  f<Nr 
opium,  palma  christi,  sesamum,  mustard,  the  cocoa-nut.  whidi  supplies  a  manufacture  of 
cordage,  and  also  a  liquor  called  toddy ;  guavas,  plantains,  bananas,  pomelos,  limes^ 
oranges,  and  a  great  variety  of  other  fruits  besides  what  are  cultivated  in  gardens,  who'e 
the  settlers  have  all  the  vegetables  of  European  horticulture.  The  potatoe  has  been  in- 
troduced, and  though  it  does  not  attain  the  same  size  as  in 
Europe,  is  yet  of  good  quality.  It  is  not  disliked  by  the  na- 
ti  vesy  but  cannot  be  brought  to  market  at  so  low  a  price  as  rice. 

882.  77^  atgar-cane  iSaceharum  qffldnanan^  fig.  13S.)  li  cultivated  in  low 
grounds  that  may  be  flooded.  The  ground  being  cleaned  and  pulverized 
by  one  or  two  yean  fidlow,  is  planted  with  cuttings  of  two  or  three  buds. 
In  rows  of  four  feet  apart  and  eighteen  inches  wide  in  the  row  :  as  they 
grow,  each  stool,  consisting  of  three  or  more  shoots,  is  tied  to  a  bamboo 
reed,  eight  or  ten  feet  long,  the  lower  leaves  of  each  cane  being  first 
careftUly  wrapt  round  it  so  as  to  cover  every  part,  and  prevent  the  sun 
fhrni  cracking  it,  or  side  shoots  flrom  breaking  nut.  watering  and  flooding 
in  the  dry  season,  and  keeping  open  the  surface  drains  during  the  pe- 
riodical rains,  are  carefully  attended  ta  Nine  months  from  the  time  of 
planting  the  canes  are  ten  feet  high,  and  ready  to  cut  The  process  of 
augar  making,  like  all  others  in  this  country,  is  exceedingly  simple :  a 
stone  mortar  and  wooden  pestle  turned  bv  two  small  bullocks,  expresses 
the  iuice,  which  is  boiled  m  pots  of  eartnenware,  sunk  in  tne  ground, 
and  heated  by  a  flue  which  passes  beneath  and  around  them,  and  by  which 
no  heat  is  lost  The  whole  expense  of  growing  and  bringing  to  nuirket 
docs  not'  require  above  a  third  of  the  time,  and  a  tenth  of  the  money, 
which  it  does  in  the  West  Indies. 

883.  The  indigo  (TmUgofera  tincioria,  Jig,  134.)  is  one  of  the  most  profitable  articles  of 
culture  in  Hindustan ;  because  an  immense  extent  of  land 
is  required  to  produce  but  a  moderate  bulk  of  the  dye ;  be- 
cause labor  and  land  here  are  cheaper  than  any  where  else ; 
and  because  tlie  raising  of  the  plant  and  its  manufacture  may 
be  carried  on  without  even  the  aid  of  a  house.  The  first 
step  in  the  culture  of  the  plant  is  to  render  the  ground, 
which  should  be  friable  and  rich,  perfectly  free  from  weeds,^ 
and  dry  if  naturally  moist.  The  seeds  are  then  sown  in 
shallow  drills  about  a  foot  apart. .  The  rainy  season  must  be 
chosen  for  sowing,  otherwise  if  the  seed  is  deposited  in  dry 
soil,  it  heats,  corrupts,  and  is  lost.  Tlie  crop  being  kept 
clear  of  weeds,  is  fit  for  cutting  in  two  or  Uiree  months, 
and  this  may  be  repeated  in  rainy  seasons  every  six  weeks. 
The  plants  must  hot  be  allowed  to  come  into  flower,  as  the 
leaves  in  that  case  become  dry  and  hard,  and  the  indigo  pro- 
duced is  of  less  value ;  nor  must  they  be  cut  in  dry  weather,  as 
they  would  not  spring  again.  A  crop  generally  lasts  two 
years.  Being  cut,  the  herb  is  first  steeped  in  a  vat  till  i  has 
become  macerated  and  parted  with  its  coloring  matter ;  then  the  liquor  is  let  off  into 
another,  in  which  it  undergoes  the  peculiar  process  of  beating  to  cause  the  fecula  to 
separate  fh>m  tlie  water.  This  fecula  is  let  off  into  a  third  vat,  where  it  remains  some 
time,  and  is  then  strained  tlirough  cloth  bags,  and  evaporated  in  shallow  wooden  boxes 
placed  in  tlie  shade.  Before  it  is  perfectly  dry  it  is  cut  in  small  pieces  of  an  inch 
square;  it  is  then  packed  in  barrels,  or  sowed  up  in  sacks  for  sale.  Indigo  was 
not  extensively  cultivated  in  India  before  the  British  settlements  were  formed  there ;  its 
profits  were  at  first  so  considerable,  that  as  in  similar  cases  its  culture  was  carried  too 
far,  and  the  market  glutted  with  the  commodity.  The  indigo  is  one  of  the  moat  pre- 
carious of  oriental  crops ;  being  liable  to  be  destroyed  by  hail  storms,  which  do  com- 
paratively little  injury  to  the  sugar-cane  and  other  plants. 

884.  ne  mulberry  is  cultivated  in  a  diffbrent  manner  ftt)m  what  it  is  in  Europe  It  is  raised  tnxai  cut- 
tings, eight  or  ten  of  which  are  planted  together  in  one  pit,  and  the  pits  are  distributed  over  the  field  at 
the  dtotonce  of  two  or  three  feet  every  way.  These  cattings  being  well  firmed  at  the  lower  ends,  soon  ftwm 
•tooU  about  the  height  of  a  rai^tberry  bush^  and  ftom  these  the  leaves  are  gathered.  The  stotdaare  cut 
over  once  a  year  to  encourage  the  production  of  vigorous  shoots  ttom  the  roots. 

88o.  The  poppy  {Papaver  tomntfenm)  is  cultivated  on  the  best  soil,  well  manured.  Tbe  land  soraetSniM 
receives  a»  many  as  fifteen  sUiriuga,  and  the  seed  is  then  dropped  into  shallow  drills  about  two  fieet  apart. 
During  the  growth  of  the  plants  the  soil  is  stirred,  well  watered,  and  scnnetimes  top.dresscd.  In  two 
months  flrom  the  time  of  sowing,  the  capsules  are  ready  for  indsfon,  which  process  goes  en  for  two  or 
three  weeks,  several  horiaontal  cuts  being  made  in  the  capsule  one  day,  and  the  next  tbe  mUky  juiee 
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rtiih  kal  aiiud  M,  Mat  mobmM,  It  Hnped  off.  11>L>  epvdkn  Li  gncnUli  rmiiteJ  thne  Omm  « 

fKtapnilciiiiidUwn  Chccapmla  ■nceDtcted  Air  their  iml.    The  nvlultc  &  buKdHl  wtth  «ur 
mronlol  IB  Ur  nm.  nlinl  with  ^iiuliepi>^TiM,BiA)aMj,  Ibtmcd  into  okti,  and  oarmd  with  liana 
■(  pww,  uhI  pudwtl  IB  rfwau  niUi  pom  hiBlu  ina  iMwa.- 
»  litoav  IB  HiDdiuUD  k>  culliiited  In  Ihc  une  manDFT  u  In  I^iropc ;  thf  Kdl  miut  bt  rich  md 

tnti  air.  uh)  tic  iMtH  tat  tlifi^  btin^  aiipRidRl  on  brdi  of  viihend  gnui  bj'neuu  of  ropa,  and 
•tHM  Ann  til  Finn  aBd  pnurled  ftmn  lughllr  iltwa.  Tlielux'HiiRbrdiniich  naks  odour  than  tkoiri 

8S7.  IV  niufarrf,  i»aniiini  orii-atalii,  JIai,  jialina  ckriili,  and  some  olber  planti 
an  gmwn  for  their  seeds,  which  aru  crushtd  Tor  oil.  Tbe  use  oT  Ihc  Hai  ai  b  clotb- 
ing  plant  ii  Dot  uadentood  in  India,  hemp  supplying  its  place.  Tlw  mustard  and 
mamum  an  won  on  the  sand  left  h;  the  oti-rllowlngs  oT  the  riTCn  without  acj  atbfr 
preparation  or  culture  than  that  of  drawing  a  bush  orer  tlie  stwii  lo  cover  Ibetn.  Hm 
palm*  Christ!  is  sown  in  )nlches  three  or  four  feet  apart,  grows  to  the  siie  of  a  little  tree, 
and  ti  cut  down  with  an  aie  wlien  tlie  seeds  are  to  be  gathered.  The  mill  for  bruising 
the  wedi  of  these  plants  is  limplf  a  thick  trunk  of  a  tree  hollowed  into  a  mortar,  in  which 
it  placed  tbe  pestle,  turned  bj  one  or  two  oicn. 

88S.  Palm   trta  of  several  species  are  in  );eneml  cultivation  ia  Hindustan.      The 

Jen,  jSg.  135.)   which    grows  almost    perfectly    . 
•i^gbt  to  the  braght  of  forty  or  Gfly  feel ;  and  ^ 
k  Doriy  «ir  io  diameter.      It  has  no  branches 
but  about  a  doien  leaves  spring  immediately  from 
dKUp  ;  these  are  about  ten  feet  long,  nnd  ni-arly  \ 
a  yard  in  breadth  towards  tbe  bottom.      Tbe  leaves  \ 
•IT  employed  to  cover  the  bouws  of  tlie  natives ;  ^ 
lod  Id  make  mall  either  for  utting  or  lying  upon.  I 
The  leaf  when  reduced  lo  fine  fibres,  is  the  mate-  ' 
rial  of  which  a  beautiful  and  costly  carpeting  is 
Uvicaled,    for   those   in  the   higher   ranks;   tbe 
cmner  Gbrea  are  made  into  brooms.      After  these 
■leful  nuHrials  ore  taken  ^m  this  leaf,  the  stem 
ofll  remairu,   which  is  about  tbe  tlnckncss  of  tbe 
ande,  and  furnishes  firewood. 
^  TV  90od  of  Ikit  pdJns  w^«n  frcih  cut,  ii  ipon^ ; 


ii  nfakify  carrtcd  kwxj  befaw  the  lua  baa  had  any  Inilueace  upot  It.    Tbia  Ihpor  it  toU  at  the  baxai 

■il*  It  itdrsDk  with  aiLditf .  bi«h  by  the  Ivm  Eumpeani  and  the  Datives  i  and  II  It  nckooad  a  cooUna  as 
wnralile  beverage.  After  being  kiiila  few  hourt,  it  btglni  to  femeni,  aoaulrei  a  ihainlaate,  and- 
4htMoilc«ln«<iaalltr.  Bf  botltnn  It,  I  marte  kind  ofiugarlsiiMaiDcdi  and  by  dlitillallon.  It  jlelds 
■  a^odent  q^rlt,  *hleh  being  «v«v  wlwrt  Hid,  and  at  a  lowpika,  rsmUnito  oik  of  It 

anck,  than  the  Kitiiattlon  (hit  11  It  oiIt  dnwll  b;  thepariabi,  waitjaati,  that  have  MnSi. 


oTtbCBL- 

it  pariah 


llay  naduc*  clatten  oif  tbe  coc 

, . v*  Ant  Willi  the  leailwlDd.    ir  lathered  » , - 

^■adde;  the  bink  and  the  OtOi  are  tender.    Theibcll,  wbcn  divested  of  the  biitk,  mavT 
iktiteDi' ta  ocrlcb'itct,  and  itIlDadwIth  a  while  pulpy  ■afaatanoF,  whichcantalnsiboulapli 


ttnfk,  than  the  itiwotltlon  (hst  11  It  cnlv  draiill  bj  the  pariabi,  or  out.caa 
BQ  nrlniJhmtMctOlraMrllJrmm&a  not  bear  nvnult,  « 

.     ...        _laphiliBda 

uuiw  iiraw  aae  wanr;  un  uuuin  me  u«v  ne  tweci  and  BgrnaUe,  it  ItdlftreBlto  IllM  ofUietoddv. 
RL  UfromirUatai  derma gnmeU,  the  ibell  hardeni,  and  tlie  limnr  diminlihet,  U1I  U  tiatlatt 
WMi  tboAed  br  the  white  milkr  aulatanR ,  which  Braduallr  anjulrta  the  hardnoi  of  the  kernel  of 

■d  rrim  It  they  alto  eipreii  a  contlderable  i]iuntity  or  tbe  pumt  and  bnt  laiap  ulL  "nia  juhiibinc* 
vkl^  TCBSiaa  alter  thb  opcralHn  nippHetan  nccllmt  food  tin  pcPuKr;  and  hofii.    Tupt  mod  a  variety 

U.  nc^atqrU'imiii-iiidiiaeailianuichlhick.aiidit.perhaDa.thf-niciiCvakuUeiiaitortbeCntl 
fei  N  anim  of  a  omabn  of  nmng  nbr«.  ratilf  teparable^  which  l\imi>hn  the  matrrtal  tbr  the  irsateM 
Me*  (fee  Indian  coidage ;  but  It  tiy  no  meini  the  oaly  nibtUtute  which  the  nxuiliy  aSbrdi  (br  hemp. 

193.  IVpstmyn,  a  species  of  corypha,  is  taller  than  Ihc  cocoa  tree;  and  affords  itfll 
ptaternipplies  of  toddy;  because  it*  fruit  is  of  little  request  from  the  smallness  of  ila 
•iie ;  UK  produce  of  the  tree  is  therefiire  generally  drawn  ofT  in  the  liquid  state.  Thil 
■rae,  like  the  cocoa,  has  no  biandies  ;  and,  like  it  too,  sends  forth  from  tbe  top  a  number 
of  large  leaves,  which  are  employed  in  thatdiing  houses,  and  in  tbe  mannhcturaof 
'aals  aad  tnabnllai.      The  limber  Of  the  tree  is  much  used  iti  building. 

B94.   TV  ^Se  fnc  (PhKmt  iltcltfl^rra),  being  smaller,  makes  not  so  conspiCDous  a 

igur  in  the  Indian  tarttL  as  ibe  two  last  described.     Its  fruit  iMrer  arrives  at  maturity 

in  ladia  owing  to  die  heat :  toddy  ia  drawn  frem  h,  but  not  in  audi  quantity,  nor  of  so 

Ifitd  a  ipulity,  aa  that  which  »  jMvduced  by  tbe  other  species  of  the  same  genUT. 
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895.  Tlk«  bamiae  (Arvnde  banbat)  ii,  pwhsps,  one  of  the  moM  uniTcrnlly  iMrful  tnn 
In  the  world  ;  at  all  eients  it  i>  h>  in  tlie  troiiinl  rcgium.  Tbere  it  sbme  Bftj  nrietin, 
■11  d  which  are  of  the  mou  rapid  growth,  riling  from  fifty  to  eight;  feet  the  Gnt  year, 
and  the  lecoiid  perfecting  iti  limber  in  hardnesi  and  elastici^.  It  growi  in  Blooli,  which 
arc  cut  over  every  two  years,  and  thu«  the  quantity  of  timler  fumiBbed  by  an  acre  of 
bambooa  is  immense.  Its  uses  are  aliDott  without  end.  Id  building  it  forms  enlin 
houwg  for  the  lower  orders,  and  eniert  both  into  the  conitrurtion  and  nimilure  of  those 
of  the  higher  classes.  Bridges,  boali,  masts,  rig^ng,  agrtcultural  and  other  implementi^ 
■nd  machinery,  carts,  baskets,  ropes,  nets,  sailcloth,  cups,  pilrhen,  troughs,  pipe*  for 
coHTeying  water,  pumps,  fences  for  gardens  and  fields,  Sic,  ate  made  of  it.  Macerated 
in  water  it  forms  paper  ;  the  leaves  are  generally  put  round  the  tea  sent  to  Europe;  the 
thick  inspissated  juice  is  a  bvorile  medicine,  is  said  to  be  indestructibte  by  fire,  to  reast 
•cids,  and  by  fusion  with  alkali  to  form  a  Inniparent  permanent  glass. 

896.  The  frKil$  of  Hindustan  may  be  said  lo  include  all  those  in  cultivation ;  since 
the  hardier  fruits  of  Europe,  at  the  strawberry,  gooseberry,  apple,  &c.  are  not  only 
grown  by  th^  European  settlers  in  cool  situations,  but  even  by  Uie  ni    '       '   '         "" 


[ude   the   mango,    the   mangostan   (fig.  136.),  and  the  dorton 


(Jig.  13T.J,  the  nobleat  of  known  fruiti  next 


897.  Tit  natural  paiturrt  of  Hindustan  an  every  where  bad,  thin  and  coarse,  and 
then  is  no  such  thing  u  artificisl  herbage  plants.  In  Bengal,  where  the  soil  it  deep 
mnd  loamy  lo  tb*  depA  of  nine  and  ten  iett,  «  ccarse  bent,  or  species  of  Juncus,  springs 
up  both  in  the  pasture  and  arable  landa,  whidi  greatly  deteriorates  the  ftwincs-  as  food 
tor  cattle,  and  unflts  the  Utter  for  being  ptougbed.  'Hiis  juncus,  Tennsnt  observes, 
pu^esup  a  single  seed  stem,  whicb  is  as  hard  ass  reed,  and  is  never  toutJied  by  cattle 
to  loDg«s  any  .other  vegetable  can  be  had.  Other  gtssses  of  a  better  quality  are  some- 
times intennuied  with  tlus  unpalatable  food ;  but  during  the  rain  their  growth  is  so  rapid 
(hal  Iheir  juices  must  be  ill  fitted  for  luitriiion.  In  Upper  Hindustan,  during  the  dry 
■eaaon,  and  more  particularly  the  prevailing  of  the  hot  winds,  every  thing  like  verdut« 
disappear*;  so  that  on  examining  a  herd  OC  cattle,  and  tbar  pasture,  you  are  not  to 
mudi  surprised  M  tkeir  leanness,  ai  that  tbey  are  alive.  The  grass  cutters,  a  class  of 
tetTWit*  kept  by  Europeans  for  procuring  food  for  tfidr  hones,  will  bring  provender 
from  a  field  where  graaa  is  hardly  viaiUe.  They  use  a  iharp  initnunent,  like  a 
irowd,  widi  which  th^  cut  the  rooK  bdow  the  surface.  These  roots,  when  cleared  of 
«uth  by  washing,  Mm  the  only  green  food  wliicb  it  is  here  possible  to  procure. 

898.  7iletiwMM3lof  Hindustan  consists  chiefly  of  beasts  of  labor  ;  as  the  natives  an 
by  their  religion  probibitsd  the  use  of  animal  fbod.  The  boisea  are  chiefly  of  Perriian  or 
Arabian  extractJoni  Tie  Bengal  native  hor«is  thin  and  ill-shaped,  and  never  equals  tha 
Welsh  or  Highland  poney,  either  in  figure  or  usefulness.  Tie  buffiUo  is  common,  both 
tame  Mid  wild,  and  genenlly  jet  black,  with  semicircular  boms,  laid  backwards  upon  the 
neck.  They  are  preferred  to  the  oi  &jt  carrying  goods,  and  kept  in  herds  for  the  take 
of  their  milk,  from  which  ghee,  an  Dnjvosal  article  of  Hindoo  diet,  is  nude. 

BS9.  The  conunon  ox  of  Hinduttan  is  while,  and  diatinguithed  b;  a  protuberance  on 
the  shoulder,  on  which  the  yoke  resti.  Those  kept  for  tnvelling-coaduts  are  cqiable 
of  perfoming  long  joumiet  nearly  in  the  tame  time  with  horses ;  those  kept  by  the 
poor  ryots  work  patiently  in  the  yoke  beneath  the  vertical  sun,  for  many  hours,  anil 
upon  the  most  wretched  food,  chaff  or  dried  straw.  The  cow  is  held  lacnd,  aod  woe. 
shipped;   and  paintingi  are   made  on  the  walla  with  her  dung,  which  are  otjecti  of 
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900.  Tlntlittp  a taail.iinV, mid H^a I tDdOm  wool cUt0jhUickoiitAgnj.  Tbe 
tetce  b  hmh,  thin,  and  hairy,  and  odI]'  tued  fbr  a  kind  of  coon*  wnppera  or  UankM- 
ing.  A  ■omswhat  better  breed  are  found  in  the  pninDce  of  Bengal ;  but  tbe  mutton 
of  neither  i>  good  till  the  aiutnabi  are  improicd  b;  a  f  tar'*  good  lieeping. 

901.  n;ei»(iakeptfbritsnii1k,whicbi>ci]Tnmonlr  uiedaCthebreakfwtlablei  and 
a]»  for  the  Sah  of  the  kid>,iihicb  i>  more  tolerable  thui  muUon. 

903.  Swine  are  not  Tery  common,  though  herd)  ma;  be  seen  in  Bengal,     lley  migfat 
be  reared  in   abundance  j   but   the   nativn  are   Mrictlj   rorbidden   tbe  uie  ot  pon ; 
and  it  is  only  eaten  bj  the  Europeans,  and  lome  of  the      13IS 
out-caitt.      Wild  bogs  are  abundant,  and  do  w  much  in. 
jur;  to  tbe  rice  fields,  that  it  Is  a  material  port  of  Ifae 
rjot's  btuiiMas  to  watch  tbem,  which  hedovs  night  and  day, 
on  a  raised  platform  of  bamboo*  {Jig.  138.) 

903.  Thr  eltphant  is  cfaie6y  used'in  war,  but  is  alio 
kept  by  ■  few  European  geDtlemm,  for  hunting  oribow. 
He  is  taken  by  stratagem,  and  by  feeding  and  gentle 
mage  non  beconiea  tame,  docile,  and  eren  attached  to 
bis  keeper  ;  but  does  not  breed  in  a  domesticated  state. 
Hit  food  is  the  leavet  and  touller  branches  of  trees,  and 
an  allowance  of  grvin.  It  is  a  singular  deviation  from 
geoend  nature,  that  an  old  elephant  is  easier  tamed  than 
one  taken  young.  J 

904.  7X«  camel  is  used  diiefly  at  a  beaal  of  burden,  4 
and  ii  valued  for  its  uncommon  power  of  abstinence  from 

ilrtnk.  He  is  also  patient  of  fatigue,  hunger,  and  watching  to  an  incredible  degree. 
'Hme  qualities  have  recommended  tbe  camel,  as  an  auxiliary  to  British  officers  for  carry- 
ing dicir  baggage ;  and  from  time  immemorial,  be  baa  been  uaed  by  merchanti  for  con* 
veying  goods  over  eitoisie  tracts  of  country. 

905.  The  predatory  animals  are  numerous.  Of 
these  the  jackal  (Jig.  139.)  is  tiie  moat  remarkable. 
Be  entan  at  ni^t  every  farm-yard,  village,  and 
torn,  add  tratinci  even  the  whole  of  Calcutta. 
Hi*vonc>tyiaiiidisciiminata,aiKllw  actsas  a  sca- 
veogcT  in  tbe  towns ;  bvt,  in  tbe  Ann-yards  he  is 
des^uctiva  topoultiy,  ifhecangelat  tbeirroosla; 
and  in  tiM  Bddi  tbe  hare  and  the  wild  pig  » 
timea  beome  his  pt«y.  TIm  numerous  p 
dogi,  which  in  general  are  mangy,  are  alma 
troableaasnc  as  &  jackal.  Apes  of  Afferent  kinds 
hsont  bousee,  and  pilfer  food  and  fruita.  Tbe  crow,  kite,  mioo,  and  sparrow  bop 
about  the  dwellings  of  man  with  a  familiarity  unknown  in  Eun^e,  and  fiUa  from 
the  dishes  of  meat,  even  as  tbey  are  carried  from  the  kitchen  to  the  eating  mom.  11* 
Mark  is  common ;  and  toads,  serpents,  liaardi]  and  other  reptiles  and  insects,  are 
greatly  kept  under  by  him  and  other  birds. 

906.  Tile  implemenli  and  operatiani  of  Hinduatanfe  agriculture  an  as  umple  aa  can 
wdl  be  imagined.  Tbe 
plough,  of  which  Mi^ 
Beataon  has  given  several 
foraa  (Jig.  140.),  is  little 
better  Amu  a  pointed  slick, 
•nd  is  carried  to  the  field 
on  the  shouldn-  like  tbe 
•pade.  It  scratches  the 
Mndy  uplands,  or  tbe  mud 
left  by  the  rivers  in  a  toler. 
dike  manner;  but  the 
Hnmg  laoda  of  Bengal, 
that  send  up  the  juncus 
already  mentioned  (897.),  "- 
appear  as  green  after  one  ploughing  as  before ;  "  only  a  few  scratches  are  perceptible 
here  and  there,  more  resembling  the  digging  of  a  mole  than  tbe  work  of  tbe  plough." 
Tu  accomplish  tbe  work  of  pulverization,  tbe  ploughman  rq>eats  tbe  operalian  from  Hva 
to  fifteen  timea,  and  at  last  succeeds  in  raising  mould  enough  to  cover  die  seed :  ooe 
plough  and  pair  is  allowed  to  five  acres.  From  this  mode  of  repeatedly  going  over  the 
KDie  surface,  and  effecting  a  little  each  time,  governor  Beation  has  drawn  some  inge- 
nioiB  argoment*  in  favor  of  tbe  D>e  of  the  cultivator  in  this  country,  which  will  be  after- 
ward* noticed. 
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907.  7^  wri,  orliKkeiy.hutwD  whreelfl,  ■»J»i^''nt7mobuItocks.  Tlie  wheels 
«fe  under  three  feet  in  diuneler,  and  Ihe  body  of  the  carriage  consutu  of  two  buabooa^ 
united  liy  a  few  croni  ban,  alao  of  booilioo,  and  appniacbing  eacb  other  the  nbole  length 
of  the  machine,  lIU  they  meet  at  ■  point  between  the  necki  of  Ihe  cattJe,  where  ^ley  arc 
supported  by  a  bar  pmjecting  sideways  over  tlic  (Jioulders  of  both.  By  ibis  tbe  oien  or 
buffUcs  are  often  galled  in  a  ibocking  manner,  and  the  tuppuralion  which  takes  place  in 
conaequence  is,  perhaps,  not  perfectly  cured  during  tbe  whole  life  of  dK  animal ;  the  e*Q 
being  aggravated  by  the  crows,  which  Kt  upon  him  as  Boon  ai  be  is  relieved  IVmn  tlie 
yoke.  Reapingisotlenperrormed  by  pullingby  the rootBinsiead  of  cutting  or  mowii^, 
amd  tbe  grain  or  seed  ia  separated  from  the  straw  or  etallu,  bj  treading  with  oxen,  on  a 
ouooth  part  of  the  Geld. 

908.  jIs  no  dqiartment  of  aralion  con  bt  earned  an  vUhoul  aiiificial  mlerinf,  that 
operation  becames  very  expensive,  and  troublesome  in  elevated  diitnets.  In  ihc  Moiw- 
beer  diatiict  of  Bengal,  a  deep  well  is  dug  in  the  highest  part  of  the  field.  The  Sel£, 
after  b^ng  ploughed,  are  divided  into  little  squate  plots,  resembling  the  diequcn  of  a 
backgammon  table.  Each  square  is  surrounded  with  a  shelving  border,  about  four 
incheshigfa,  capable  of  containing  water.  Between  the  square  cliequera  thus  coiMmeled, 
■mall  dykes  are  farmed  for  conveying  a  rivulet  over  the  whole  Geld.  At  soon  as  tbe  water 
bai  stood  a  sufficient  time  in  one  square  for  it  to  imbibe  moisture,  it  is  let  off  into  Ihe 


■djcuning  oi 
■quare  nner 


909.  The  water  it  raited  m  large  lealliera  6agi,  pulled  up  by  two  bullocks,  yoked  to  a 
nipe.  Tbe  cattle  are  not  driven  in  a  gin  as  ours,  hut  retire  away  from  the  well,  and  re- 
Uim  to  it!  mouth,  according  aitfae  bag  is  meant  to  be  rained,  or  t»  descend.  Tbt  rope  is 
kept  perpendicular]}  in  the  pit,  by  a  pulley,  over  which  it  runs.  From  tbe  mouth  of  the 
well  tb\it  placed,  tha  rivulets  are  formed  to  eveij  put  of  a  field. 

910l  In  Ihe  district  ef  PalHa  the  wells  are  not  so  deep.  Here  the  leathern  bags  are 
raised  by  long  bamboo  levers,  as  buckets  are  in  several  partaof  thia  country.  In  a  few 
places  rice  is  transplanted,  which  is  done  with  pointed  sticks,  and  tbecnqi  it  found  ta  be 
better  than  what  it  town  broadcast. 

911.  In  Ihe  hiili/ diMricU  tbej  neither  plough  nor  sow  ;  what  grain  they  raiae  ji  iniro- 
duced'into  small  holes,  made  with  a  peg  and  mallet,  in  a  soil  untouched  by  the  plough. 
The  only  preparation  given  it  is  turning  away  the  jungle,  and  thus  depositing  tbe  teed. 
In  the  viciDily  of  Rajamahl  there  are  many  tribes  of  peasant*,  who  tubsiat  partly  by 
digging  roots,  and  by  killing  turds  and  noisome  reptiles.  In  these  savage  diatricts 
ninety  viUaaet  have  been  taied  for  two  hut>dred  rupeet ;  and  yet  this  pnltry  sum  could 
only  be  made  up  by  fruits  peculiar  to  the  situation.  Tlvc  wretched  state  of  these  peaaanti. 
Dr.  Tennant  observes,  outdoes  every  thing  which  an  European  can  imagine. 

912.  Hanettt  arc  made  at  different  seasons  of  the  year;  and  as  often  at  a  par- 
ticular crop  ii  collected,  the  ryot  sends  for  Ibe  brahmin,  or  parish  priest,  who  buroa 
gliee,  aud  tays  prayers  CFver  the  collected  heap,  and  receives  one  measure  of  grain  for  his 

913.  3^  Kfecliont  we  have  now  submilted  will  givesome  idea  of  Ibe  aboriginal  agri- 
culture of  Hindustan ;  not  in  its  details,  but  at  to  its  peculiar  featum.  It  is  evidently 
wretched,  and  calculMed  far  little  more  than  Ihe  bare  stutenance  of  an  eitentive  papula, 
lion;  for  though  the  levenue  of  the  stale  is  in  fact  tlie  land  rent;  that  revenue,  notwitb- 
ttanding  the  immense  tract  of  country  from  which  it  is  collected,  ia  known  to  be  very 
little.  Tlie  state  of  agriculture,  however,  both  politically  and  ptofessionally,  it  capable 
of  grealimprovementi  and  it  is  believed,  the  present  governnienl  has  alraudy  eSbcted 
material  benefits,  both  to  the  natives  and  itself.  Wherever  the  Uritiih  influence  is  pre- 
eminent, there  Europesni  tettle,  and  introduce  itnpravemenu ;  and  even  Ibe  more  indut- 
triouB  Awatics  lind  themselves  in  greate 

curity.  The  Chiuese  are  known  to  be 
markably  industrious  people,  and  man 
them  have  established  tliemaelvca  in  Bri 
Indiiii  teapona.  Wathen  (  fa^i;(',  f-c.  I F 
mentions,  a  corn-mill,  comUning  also  a  I 
house,  both  on  a  large  scale,  and  driven 
powerful  stream  of  water,  at  Ponang, 
Madras,  as  having  been  established  by  Ai 
a  Chinese  miller.  The  building  is  in 
Chinese  taste,  and  forms  n  very  picture 
group  in  a  romantic  spot  (j^.  141.)  A 
u»ty  people  are  employed ;  though  great 
of  the  labor  it  done  ^y  machinery,  and  an 
other  things  the  linrading  ol"  the  dougl 
lumptjon.   ■ 
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SuuECT.  6.     Of  Ae  AsriaUlwt  ff  tht  Itland  ofCt^n. 

914.  The  agrieitlhirt  of  Ceylon  a  noticed  sc  toaie  \eagCb  by  Dr.  Davy,  who  nyi  llw 
lit  ii  mudi  raqxctcd  bj  tbv  Singalese.  lite  climate  oTtbat  coUDtry  ii  wilboul  Kaioiu, 
and  diSen  little  throughout  the  year  in  any  thing  but  in  the  direction  oT  the  wind,  or 
IbepRaeDCe  or  ibsence  of  rain.     Sowing  and  reaping  go  on  in  eiery  month  of  the  year. 

915.  The  loff  of  Ceflim  a  gennT^ly  Blicioui.Kliom  ni\h  more  Ihtiittma  one  to  tiiteefer 
cnL  of  TCgetable  matter.  Dr.  Davy  [Jixaunt,  ^c.)  Tound  the  cinnamon  tree  in  ■  itale 
ofuicceaful  culture  in  qiurti  sand,  u  vbice  as  mow  on  the  lurbce,  Knnewhat  grey  be- 
low, containing  one  part  in  one  hundred  of  legeialile  matter ;  five-tenihi  of  water,  tod 
ibe  renuunder  ailidoua  nnd.  He  nipposea  (he  growth  of  the  trees  may  be  owing  in  > 
camidermble  degree  to  the  ntuation  being  low  and  moiat- 

916.  Tht  evttiaatim  in  Ike  interior  of  Ceylon  is  almost  eiclusi«ely  of  two  kindi ;  the 


laraa,  which  may  be  flooded  with  water.  Rice  ii  the  only  gnua  lown ;  Ibe  ground  is 
flooded  preriouily  to  coEnnjencing  the  operation  of  ploughing,  and  is  kept  underwater 
while  two  furrows  are  given  ;  the  watia-  ii  then  let  off,  and  the  rice  being  pieriouily 
steeped  in  water,  till  it  b^ni  to  germinate,  la  town  browkast.  When  the  seed  hu  taken 
root,  and  before  the  mud  bw  bad  time  to  dry,  the  water  ii  re-admitted :  when  the  plants 
an  two  or  three  inches  high  the  ground  ii  weeded,  and  any  thin  parts  nude  good  by 
traoqiluiDg  ham  Buch  aa  are  too  thick.  Tlje  watf  r  remaini  on  the  field  till  tbe  rice  be- 
gina  to  ripen,  whidi  ii  commonly  in  seren  months  :  it  i>  then  let  offand  the  crop  cut 
down  with  Raping  hooka,  aad  carried  to  tbe  threshing  floor,  where  it  is  trod  out  by 


917.    Theagric 


[I  of  lit  & 


r  lerelling  tbe  gmuad  after  plough- 


Pinicb  ipade  at  bidie  (c)  ;  a  plough  of  the  lightest  kind  (d),  wfaidi  tbe  ploughman  bold* 
with  one  band,  tbe  beam  being  attached  to  s  pair  df  buBaloes,  by  a  ycjte  (t),  snd  with 
the  other,  ha  caniea  K  long  goad  ( /*],  with  which,  and  his  voice,  he  directs  and  sl'~~ 
lites  the  aaimala.  A  sort  of  level  (g)  is  used  for  li 
iag,  wUcfa,  like  the  {dough,  is  diawn  by  a  pwr 
<if  bufiloes,  the  driver  sitting  oi   ''  ' 


d^;  Hiirprtvioiis  to  oomnicncing  the  oper- 
■ioa  of  Heading  out,  a  chaim  {fig.  143  L ) 
■sdnwnoatbe  nuddleoflbeaaor.  Afoiked 
Kick  («)  i«  Mid  to  (MInt  aodslir  up  the  strnr 
uader  lb*  buCUoei'  led.  (Davg't  C^lUnt,  !278. ) 


IS8  HIBTOItY  OP  AQRICULTURE.  Put-I; 

91S.  A  Smgalete  farm-yanl    ljc«n  •ome  rcitnnbluice  to  one  of   ibii  countr;  (jtf. 
144.}:  butfevcrbuildiligi,  andnobwD  wrcquirtd. 


919.  An  em^nimnU,  or  reuiningmoiind,  bj  which  an  artiGcial  lake  of  thm  or  (bur 
miln  in  circuinrerencc  »  dammad  up,  is  deieribcd  b;  Dr.  Daiy.  It  ia  luarijr  a  itraight 
Uoeacroai  the  valley,  twcntj  feet  high,  and  150  or  SOOTeet  wide;  the  aide  neit  tbe  water 
fonoing  an  angle  of  45°.  and  faced  villi  large  Monei,  in  the  inanner  al  itqia.  This 
muit  Yam  been  a  work  of  great  lalxv  to  k>  rude  and  aimple  ■  people. 

Suaam.  7.  PrtteM  Stale  <f  AgriadliBt  in  the  Btrman  Emjiirt,  in  Java,  ifidacca,  Siam, 
Cochin  China,  Tonqaiu,  Jajan,  $c. 

9!0.  Hu  agruMUure  of  then  coantria  and  othen  of  minor  note  adjoining  tbeni,  dlBim 
tilUe  ai  far  as  it  a  known  from  that  of  Hindustan,  in  all  of  them  tbe  soTcreigD  ii  Ibe 
lord  of  the  toil ;  theoperatife  occupier  is  wretched)  j  poor  and  oppressed.  Hie  chief  pro- 
duct is  rice;  ihv  ^ef  animal  of  labor  the  buWo  or  ox;  the  ^ef  manure,  water;  and 
tbe  chief  material  for  buildings  and  implements,  the  bamboo. 

9S1.  TAe  Sirninii  mpirc  is  distinguiibed  for  the  salubritj  of  its  climate,  and  the  health 
and  rigor  of  tbe  natives.  In  this  respect  tliej  potaesa  a  decided  pre-eminence  orer  the 
enervated  mtivea  of  the  East;  nor  are  tbe  inhabitants  of  any  country  capable  of  greater 
bodily  eiertians  than  tbe  Birmans. 

931.  The  muani  of  this  couotrf  are  regular,  and  tbe  eitremct  of  beat  and  cold  ■» 
seldom  eiperienced;  at  least  the  duration  of  that  intense  beat  wbicb  immediately  precidaa 
the  commencement  of  the  rainy  season,  is  so  short  that  tbe  inconveiiienw  of  it  ia  *ny 
little  felt.  The  forests,  however,  like  some  other  woody  and  uncultivated  parts  of  India, 
arc  eiiremely  pestiferous;  anil  an  inhabitant  of  tbe  champaign  country  consldeTS 
B  journey  (bitber  at  inevitable  destruction.  The  wood-cutters,  who  are  a  paiticular 
dasa  of  men,  bora  and  bred   in  the  bills,  are  said  to  be  unhealthy,  and  aeldom  attain 

9U3.  The  toil  of  tlio  southern  provinces  of  (he  Birman  empire  is  remsrkably  fertile, 
and  produces  as  luiuriant  crops  of  rice  as  are  to  be  found  in  the  finest  parts  of  Bengal. 
Ton  srd>  (be  north,  the  face  of  the  country  is  irregular  and  mountainous,  witJi  headlong 
torrents  and  rivers  in  yawning  chasms,  crOKwd  by  astonishing  bridges ;  but  tbe  pUina 
and  valleys  are  exceedingly  fruitful ;  Ihey  yield  girad  wheat  and  ranou)  kind*  of  small 
grain  which  grow  in  Hindustan,  together  with  most  of  tbe  esculent  legumes  and 
vegetables  of  India.  Sugar-canes,  tobacco  of  a  superior  (quality,  indigo,  cotUw,  and 
the  diflereni  tropical  fruits  in  perfection,  aie  all  indigenous  products  of  this  country. 
Beside*  the  teak  tree  {ttctoria  ^mndii),  which  grows  in  many  part*  of  the  Birman 
empire,  as  well  to  the  north  of  Ummerapoora,  as  in  tbe  southern  country,  there  it 
almost  every  description  of  timber  that  is  known  in  India. 

9S4.  7Ai;caf(^  used  insomepart*of(hecountryfortilligeand  draught,  areremaiiably 
good  I  they  put  only  a  pair  of  them  to  the  plough,  which  is  tittle  difiereni  from  lb»' 
plough  of  India,  and  turns  up  the  soil  very  superflcially.  In  thdr  large  cart*  they  yoke 
four  stout  oien,  which  proceed  witlj  the  speed  of  a  hand-gallop,  and  are  driven  by  a 
country  girl,  standing  up  in  her  vehicle,  who  manage*  (he  rein*  and  a  long  iriiip 
with  eatt  and  deileriiy.  Many  of  the  rising  grounds  are  planted  with  indigo ;  but  lbs 
natives  suffer  the  hilts  for  the  moil  part  to  remain  uncultivated,  and  only  plotigh  tba 
rfcb  levels.  Thef  every  where  bura  the  rank  grass  once  a  year  to  improve  the  pasture. 
The  Birman*  will  not  take  much  pains;  (hey  leave  half  the  work  to  nature,  which  has 
been  very  bountiful  to  them.  In  (lie  neighbourhood  of  Ixrangbe  many  Geld*  are  planted 
with  cotton,  which  thrives  well ;  sesamum  is  also  ivltivaled  in  this  soil,  and  is  fbund  Id 
aniwer  better  ihan  rice,  which  it  most  productive  in  low  and  mmst  grounds.  In  the 
suburb*  of  Fogahm,  there  are  at  [east  two  hundred  mills  emjrioyed  in  elpnsaing  oil 
fion  the  aenamunt  wed.  In  this  operation  (be  grain  is  put  into  a  deep  wooden  trough, 
and  prwul  bv  an  u;>righ(  (imbrr  Kied  in  a  frame ;  tlie  force  i*  iacnaaed  by  a  lung 
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ktcr,  onr  the  wueuuty  of  wfaicb  a  man  ata  and  guideta  bullock  that  roovai  in  a  cirde ; 
thai  tunhig  and  pmnng  the  leed  at  tha  lapia  tima.  Tha  uacfaina  ia  simpla,  and  yai 
effectually  answcn  the  purpoie. 

9S5.  Among  the  vtgetalie  produdiotu  of  this  country f  we  maj  enumerate  tha  white 
nadal-tree,  and  the  alcesylum  varum,  producing  the  true  jet  black  ebony  wood ;  the 
tyounoie  fig,  Indian  fig,  and  banyan  tree;  tha  bignonia  indica,  nauclea  orientalis, 
covypba  acribus,  one  of  the  loftiest  of  the  palm  trees,  and  ezcoBcaiia  cochinchinenaisy 
reauifkable  lor  the  crimson  under  surface  of  its  leaves.  To  the  class  of  plants  used  in. 
medicine  and  the  arts,  we  may  refer  the  ginger  and  cardamum,  found  wild  on  the  sidca 
of  rivers,  and  cultivated  in  great  abuodaoce;  the  turmeric,  used  by  the  natives  of  the 
coart  to  tinge  and  flavor  their  rice,  and  other  food ;  the  betel  pepper,  fagara  piperitse, 
and  three  or  four  kinds  of  capsicum ;  the  justicia  tinctoria,  yielding  a  beautiful  greea 
tmge ;  morinda  umbellata,  gamboge,  and  carthamus,  furnishing  yellow  dyes ;  the  red 
wood  of  the  lawsonia  spinoaa,  and  dsalpina  sapan,  and  the  indigo.  The  bark  of  the 
aerium  antidyaentericum,  called  codagapala,  and  that  of  the  laurus  culilavan,  the  fruit 
of  the  strychnos  nui  vomica,  the  cassia  fistula,  the  tamarind,  and  the  croton  tigliuro,  the* 
iwpittaatad  juice  of  the  aloe,  the  reain  of  the  camphor  tree,  and  the  oil  of  the  ricinua, 
are  occasionally  imported  from  this  country  for  the  European  dispensaries.  The  cin- 
namon laurd,  sometimes  accompanied  by  the  nutmeg,  tiie  sugar-cane,  bamboo,  and 
spikenard,  are  found  throughout  the  whole  country ;  the  last  on  dry  hills ;  and  the 
bamboo  and  sugar  cane  in  rich  swamps.  The  sweet  potatoe,  ipomcea  tuberose,  mad- 
apple,  and  loveoqpple  (aolanum  melongena,  and  lycopersicon),  nympham,  nelumbo,  gourda, 
mdona^  water-melons,  and  varioua  other  esculent  plants,  enrich,  by  cultivation,  thia 
country;  and  the  plantain,  cocoa-nut,  and  sago  palm,  are  produced  spontaneously. 
The  vioe  grows  wild  in  the  forests,  but  its  fruit  is  indifferent  for  want  of  cultivation, 
aad  through  excess  of  heat,  to  that  of  the  south  of  Europe;  but  this  countiy  is  amply 
supplied  with  the  mango,  pine-apple,  sapindus  edub's,  mangostan  plum,  averrtioa,  caram- 
bola,  custard- apple,  papaw-fig,  orange,  lemon,  and  lime,  and  many  odier  exquisite  fruits. 

996.  The  animals  if  the  Birman  empire  correspond  with  those  of  Hindustan.  Hie 
wild  elephanta  of  Pagu  are  very  numerous;  and,  allured  by  the  early  crops  of  rioe^ 
ooounit  great  devastation  among  the  plantations  that  are  exposed  to  their  ravages.  The 
kiog  is  the  proprietor  of  these  animals;  and  one  of  his  Birman  majesty's  titles  is  *<  lord 
of  the  white  elephants  and  of  sdl  the  elephants  in  the  world."  The  forests  abound  with 
tigen.  Their  horses  are  small,  but  handsome  and  spirited,  hardy  and  active ;  and  are 
ftaqocnlly  exported  in  timber-ships  bound  for  Miadraa  and  other  parta  of  the  coast,  where 
they  are  disposed  of  to  considerable  advantage.  Their  cows  are  diminutive,  reaonbling 
the  bleed  on  the  coast  of  Coromandel ;  but  their  bufl^oes  are  noble  animals,  much 
«perior  to  those  of  India,  and  are  used  for  draught  and  agriculture :  some  of  them  are  of 
a  light  cream  colour,  and  are  almost  as  fierce  as  tigers,  who  dare  not  molest  them.  The 
icfaneumon,  or  rat  of  Pharaoh,  called  by  the  natives  ounbaii,  is  found  in  this  country : 
but  there  is  no  such  animal  as  the  jackal  in  the  Ava  dominions,  though  they  are  very 
oumerous  in  the  acUoining  country.  Among  the  birdsy  which  are  the  aame  with  thoae 
of  other  parts  of  India,  ia  one  called  the  henza,  the  symbol  of  the  Birman  nation,  as  the, 
eagle  vras  of  the  Roman  empire.  It  is  a  species  of  wild  fowl,  called  in  India  the 
Bnmin  goose ;  but  the  natives  of  Ava  do  not  deify  this  bird.  . 

9S7.  Th^  agricuUure  of  Java  has  been  noticed  by  Thunbeig,  and  more  fully  des-i 
cribed  by  Sir  Stamford  Raffles. 

93S,  The  cHmatfi  of  Jaaa^  like  that  of  other  countries  situated  within  about  ten  degrees 
of  tha  equator,  preaenu  a  perpetual  spring,  summer,  and  harvest.  The  distinction  of 
wcsiher  is  into  wet  and  dry,  never  hot  and  cold,  and  rain  depends  on  the  winds. 

929.  The  swface  <f  the  country  is  low  towards  the  coast,  but  hilly  in  the  interior  ; 
Vnhealthy  about  fiatavia,  but  in  most  other  parts  as  salubrious  as  any  other  tropical 
country. 

9S0.  JTie  soil  is  for  the  most  part  rich,  and  remarkable  for  ita  depth;  probably, aa 
Covernor  Raffles  conjectures,  owing  to  its  volcanic  origin. 

.  931.  iManded  property  in  Java  isalmoet  exclusively  vested  in  the  kiog,  between  whom 
and  the  cultivator  there  are  no  intermediate  holders;  and  the  cultivator  is  without  lease  or 
right  beyond  the  will  of  the  sovereign.  The  manner  in  which  the  king  draws  his 
iooome  from  the  whole  surface  of  the  country  is  by  burdening  certain  '*  villages  or 
otstn  with  the  salaries  of  particular  officers,  allotting  othen  for  the  support  of  his 
idativea  or  favorites,  or  gmntiDg  them  for  the  use  of  particular  charitable  institutions ;  in 
the  aame  manner  aa  before  the  consolidation  act  in  Britain,  the  interest  of  particular  loana 
was  paid  upon  the  produce  of  specific  imports.**  Tradesmen,  government  officen, 
priests,  and  the  government,  are  all  alike  paid  in  kind. 

93C.  The  crops  raised  by  the  farmer  for  home  consumption  are  chiefly  rice  and  maise, 
>oaie  wheat  is  also  grown ;  but  the  staple  article  is  rice,  of  which  one  pound  and  a  half 
R^  day  is  conaid«r«l  sufficient  nourislunent  for  an  adult.  ....  ... 
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933.  TbenfMrafM^ty  lAcctJaniitianixifibe,  migsr,  cotton,  tobucOiUidaniiit^of 
otfier  productloni  of  tb*  Euc  One  of  the  prlncipiJ  *rtld«  ii  cofl^  wfaidi  ■■  flist 
raised  in  se«d-b«d>,  then  traniplanled  under  an  open  ihed  flw  the  aake  of  (bade,  and  (hen 
is  id»ut  eJ^iteiHi  (Donthi  remorad  inlo  tbe  garden  or  plantation  wbere  tbejr  an  dctUned 
to  field  Iticit  fniic.  A  plantation  i*  laid  out  in  squaiiea,  the  diitance  of  plant  from  plant 
btwg  comntonly  about  lii  fiiat,  and  in  ths  c«itre  of  eadi  four  tree*,  u  placed  a  dmbip  trtt, 
fiir  Ifaa  puTpoie  of  affimting  ibade,  wfaicfa  in  Jara  Hemg  neceuuy  to  tbe  health  of  tb« 
coAe  plant.  It  !■  nercr  pruned,  groirs  to  the  height  of  mixteea  fe«t;  will  bear  for 
MntntjF  jean :  but  a  plantation  in  Java  i«  Kldom  continued  more  than  ten  TCaia.  In 
general  three  rropa  of  benjea  are  produced  in  a  svaion. 

934.  TAr  Uik  itock  of  Ibc  Jara  fanner,  i>  the  oi  and  bufialo,  uaed  in  plougbing  C  and 
Ac  bone  for  burden :  Ihejr  haTe  a  few  sheep,  and  goat),  and  poulDy. 

935.  Tie  iiaplanaUi  are  tbe  plough,  of  which  tbej  have  a  common,  or  rice-graand, 
tan  ;  a  dry-soil  plongfa,  and  a  garden  or  plantation  plough,  all  oF  which  are  f  olijad  to  n 
pair  of  buffUoe*,  or  oien,  in  the  lame  manner.     Tbe  Ibitow  (  Hg.  145  a),  on  wUdi  tfa* 


L 


m  (g),  it  uied  both 
IE  and  bill,  and  another 
a  ihruit  boe  and  prun- 
ing book,  It  isobserved  by  Go- 
vernor Rallies,  that  in  reaping 
Aey  crop  off  "  each  lepiirate 
car  along  with  a  few  inchei  of 
the  straw ;"  an  "  operoie  proceu" 
which  he  wan  inromwd  had  its 
origin  in  some  religious  notions. 
Crops  are  genenlly  dibbled  or 

transplanted :     iiu   manura   is  even  required  d     _  .      „ 

ptonghingfor  rice,  tbe  land  is  converted  into  a  semifluid  mii«,  in  whldiOic  plants  are 
intened.  A  curious  mode  is  made  use  of  to  scare  the  birds  from  ripening  crops.  An 
derated  shed  is  raised  in  tbe  middle  of  the  plantation  or  field,  within  which  a  child  on 
the  walcli  touches  from  time  to  time  a  series  of  cords  extending  fWim  the  shed  to  tlie 
eitremities  of  the  6e1d  like  tbe  radii  of  a  circle,  and  thus  prevents  the  ravagea  of 
birds.  The  nstiTe  catt  of  Java  is  a  clumsy  conjunction  of  boards,  running  on  two 
solid  wheels  from  five  lo  six  feet  in  diameter,  and  only  fVom  one  to  two  inches  broad  on 
a  revolving  ailc.      Il  is  diann  by  two  bufikloes. 

936.  Tht  ujnu  or  peanlnt,  (JUu,  sp.  ?]  hu  been  said  to  be  ■  native  of  and  pecu- 
liar  to  Java ;  but  Dr.  Honfi^d  and  other  botanists  have  ascertained  that  there  is  no 
tree  in  the  island  answering  iis  description  :  there  are  two  trees  used  for  ptHSoning  war- 
like instiumonts,  bnt  neither  are  to  powerful  as  to  be  used  alone;  and,  indeed,  they  are 
in  no  way  remaHcable  either  as  poison  plants  or  trees.  l>ie  raffleua  araoldii,  tbe  most 
extTaofdinary  parasitic  plant  known  to  botenists,  is  hriiered  to  be  a  native  of  this  island 
as  well  as  of  Sumatra,  where  it  was  originally  ftnind. 

937.  7Ke  raadt  sf  Java,  Sir  Stamford  Raffles  observes,  sre  of  a  greater  extent  and 
of  a  better  description  than  in  most  countries.  A  high  road,  passable  for  carnages  atUl 
seasons  of  the  year,  runs  from  the  western  to  the  eastern  extremity  of  the  island,  a 
distance  of  not  less  than  eight  hundred  English  mJes,  with  post  stations  and  idaya  of 
horset  every  6ve  miles.  Hie  greater  part  of  it  is  so  level  that  a  canal  might  be  cut 
along  Its  side.  There  is  another  high  road  which  cmsseslhe  island  fVom  north  to  aoiith, 
and  many  intersecting  cross  roads.     The  main  roada  were  chieHy  fonaed  by  the  Dutck. 
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"  m  lu,"  Oonnrar  Rafln  contiiiuM,  "  frNn  eOBtributlog  to  the 
iilMi*  or  tnd*  of  Jmra,  (bcir  omunution  hu,  on  the  DoMrarj,  in 

■nanjr  imtUKOi  been  dotructiTe  (o  irhole  dittricts,     Ilw  peannt  wbo  campletal  ihein  bf 

In  own  labor,    or    IIn  Mcrificc  of  the   litta  of  hi*   cattle,   wm  dafaaind  Aom  (bar 

B*^  and  hM  permitted  to  diiie  bia  oattle  along  them,  while  he  u*  (be  advantages  tbtj 

van  capable  of  jidding  reaerred  for  hia  Kuropean  maaten,  wbo  thui  became  enabled 

Id  hold  a  more  leciue  poaaeavoa  of  hii  country."     [Hittory  ^  Java,  ^c.  i.  19S.] 

99S>  C^  the  ptmuuia  ef  UiJacca  verj  little  ia  known.      Agriculture   is  canied  on  In 

the  marginal  dutricts  of  the  country ;  but  the  central  parta  are  coTered  with  unetplored 

fareata,  which  awann  with   wild    man   and  women, 

(Jig.  147.)  nuuikies,  tigen,  wild  boars,  elephanti,  and 

•tber  animali.     The  chief  grain  culcifated   i«  rice ; 

and  tba  chief  expmts  are,  pepper,  ginger,  gum,  and 

«llKr  ipicea,  raifini,  and  woods.      Game  and  fVuib 

abound.      ■<  Tba  land*  (Le  Pouttv  obacrTeo)  art  of  a 

wperior  quality ;  and  covered  with  odorirerons  wooda; 

but  the  culture  of  the   toil  abandoned  to  slavea,   is 

bllen    into    conlempt.        "nieae    wteubed   laborer*,  • 

dragged  incenantlj  Irom  ihair  rustic  employments  by  i 

their  restlen  masters,  who  delight  in  war  and  mari-  S 

time  enterprises,  have  rarely  time,  and  never  naola-  ^ 
tion,  to  give  the  necetiary  alteatian  to  the  laboring  3 
of  dieir  grounds.'*  J 

939<  The  Ungdom  of  Sian  may  be  dwcribed  a  a  1 
wide  vale  between  two  high  ridge*  of  mountain*;  J 
but  compared  with  the  Birman  empire,  the  cultivated  '^ 
land  i*  not  abore  half  the  eitent  either  in  breadth  or  length. 

940.  TAt  agTicnllvre<^t/i»  Sianuie  doe*  not  extend  far  from  tha  bank*  of  the  riTCT,  or 
JM  branrtw* ;  so  that  towards  the  mountain*  there  are  vaal  aboriginal  foreali  filled  with 
wild  animals,  whence  they  obtain  the  skin*  which  are  exported,  llie  rocky  and  varie- 
gated aborea  of  the  noble  gulf  of  8iam,  and  the  siie  and  inundations  of  the  Mejoam, 
eoBspire  with  the  rich  and  pictureaquc  v^etadoD  of  the  tbrests,  illumined  at  oigfat  by 
emwds  of  brilliant  Gre-Bies,  to  impress  strangers  with  admiration  and  deligfat. 

Ml.  7^  tail  lowaidalhe  mountaina  is  p^ched  and  inhrtile  ;  but  on  the  aborea  of  Iba 
rivB-  consists,  like  that  of  Egypt,  of  a  nry  rich  and  pure  mould,  in  whidi  a  pebble  can 
aearcaly  be  found;  and  the  country  would  be  a  terrestrial  paradise  iFht  gOTemment  were 
■ot  BO  despotic  a*  to  be  juitly  reckoned  far  inferior  to  that  of  tht^  ndgfabors  tba 
Biimans.  Bice  of  eicelleni  quality  ia  the  chieT  product  of  their  agriculture;  wheat  i* 
DotUBkoown;  peaseandother  regelableaabound  ;  and  maiae  is  confined  to  their  garden*. 
Tbe  fertility  of  Siam  depends  in  a  great  degree,  like  that  of  Egypt  or  the  Nile,  on  their 
graad  river  Mcinam  and  its  contributaiy  streams. 

94V.  Tie  Ungdom  of  Loom  borders  oo  China,  and  is  aunnunded  by  forests  and  deaerta, 
■>  as  to  be  of  d^cult  access  to  strangers.  Tbe  climate  is  so  temperate,  and  the  air  so 
pure,  iliat  men  are  laid  to  retain  their  health  and  vigor,  in  some  initances,  to  the  age  of 
ooeboDdrcd  yean.     Tbe  flat  part  of  tbe  country  resemble*  Siato,  (Jtg,  148.)    Tbeaoil 


va  Ibe  caM  tnak  of  tbe  river  is  more  fertifc  than  that  on  the  wtsl.     The  ri 
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to  tint  of  other  oriental  countries.  Exodlent  wax  and  honejr  are  pradooed  in  abondanee^ 
and  the  poppj,  ginger,  pepper,  and  other  plants  are  cultiyatedt  and  their  products  ex- 
changed with  the  Chinese  for  their  cloths. 

943.  Cambodia^  like  Siam,  is  enclosed  bj  mountains  on  the  east  and  west ;  and  fiertaliscd 
hfj  an  overflowing  rirer.  Tlie  climate  is  so  hot  that  the  inhabitants  are  under  the  neoe^ 
sity  of  residing  on  the  banks  of  the  rirera  and  lakes,  where  they  are  tormented  bj  mus- 
quitos.  Tlie  soil  is  fertile,  and  produtes  abundance  of  com,  rice,  excellent  legnmes^ 
sugar,  indigo,  opium,  camphor,  and  various  medicinal  dmgs.  Tlie  most  peculiar  product 
is  the  gamboge-gum  (Stalagmitis  cambogioides),  which  jields  a  fine  yellow  tint.  Ivoryy 
also,  and  silk,  are  voy  plentiful,  and  of  little  value.  Cattle,  particularly  of  the  cow 
kind,  arie*  Numerous,  and  cheap.  Elephants,  lions,  tigers,  and  almost  all  the  animals  of  the 
dcMrts  of  Africa,  are  found  in  Cambodia.  It  has  several  precious  woods,  among  whicfaare 
the  sandal  and  eagle-wood,  and  a  particular  tree,  in  thie  juice  of  which  they  dip  their 
arrows ;  and  it  is  said,  that  though  a  wound  from  one  of  the  arrows  proves  fttal,  the  juice 
itself  may  be  drank  without  danger.     The  country,  though  fertile,  is  veiy  thinly  peopled. 

944.  Cochin  China  presents  an  extensive  range  of  coast,  but  few  marks  of  tillage. 
Besides  rice  and  other  grains,  sugar,  silk,  cotton,  tobacco,  yams,  sweet  potatoes,  pumpkina 
(Jig.  149.),  melons,  and  other  culinary  vegetables,  are  cultivated ; 
and  cinnamon,  pepper,  ginger,  cardamoms,  silk,  cotton,  sugar, 
aula  wood,  japan  wood,  Columba  and  other  woods  and  spice 
plants  abound  in  the  woods  and  copses.  The  horses  are  sniall, 
but  active;  and  they  have  the  ox,  bufialo,  mules,  asses,  sheep, 
swine,  and  goats.  Tigers,  elcplumts,  and  monkies  abound  in 
the  forests,  and  on  the  shores  are  found  the  edible  swallows'  nests, 
esteemed  a  luxury  in  the  East,  and  especially  in  China.  These 
nests  are  ascertained  to  be  formed  of  a  species  of  sea-weed,  the 
Jueus  Uchnoides  of  botanists.  Almost  every  kind  of  domestic 
^fiymal^  except  sheep,  appears  to  be  very  plentiful.  In  Cochin 
China  they  have  bullocks,  goats,  swine,  buffaloes,  elephants, 
camels,  and  horses.  In  the  woods  are  found  the  wild  boar,  tiger, 
rhinoceros,  with  plenty  of  deer :  they  account  the  flesh  of  the 
elephant  a  great  dainty,  and  their  poultry  is  excellent.  They 
pay  little  attention  to  the  breeding  <^  bullocks,  as  the  tillage  of 
their  land  b  perfonned  by  buffaloes,  and  their  flesh  is  not  es- 
teemed as  food.  Tlie  sea,  as  well  as  the  land,  is  a  never-failing 
source  of  sustenance  to  those  who  dwell  on  the  coast.  Most  of  the  marine  worms 
distinguished  by  the  name  of  molusca,  are  used  as  articles  of  food  by  the  Cochin 
Chinese.  All  the  gelatinous  substances  derived  from  the  sea,  whether  animal  or  vege- 
table, are  considered  by  tliem  the  most  nutritious  of  all  aliments ;  and  on  this  principle 
various  kinds  of  sea-weeds,  particularly  tkejuci  and  alg^p  are  included  in  their  list  of 
edible  plants.  The  Cochin  Chinese  collect  likewise  many  of  the  small  succulent,  or 
fleshy  plants,  which  are  usually  produced  on  salt  and  sandy  marshes,  which  they  eitlier 
boil  in  their  soups,  or  eat  in  a  nw  state,  to  give  sapidity  to  their  rice,  which  with  them 
is  the  grand  support  of  existence.  In  Cochin  China  they  are  almoat  certain  of  t«ro 
plentiful  crops  of  rice  every  year,  one  of  which  is  reaped  in  April,  the  other  in  October. 
Fruits  of  various  kinds,  as  oranges,  bananas,  flgs,  pine  apples,  pomegranates,  and  others 
of  inferior  note,  are  abundantly  produced  in  all  parts  of  the  country.  They  have  very 
fine  yams,  and  plenty  of  sweet  potatoes.  Their  small  breed  of  cattle  does  not  appear 
to  furnish  them  with  much  milk ;  but  of  this  article  they  make  a  sparing  use,  even  with 
regard  to  their  young  children. 

945.  Tonqyin,  in  regard  to  surface,  may  be  divided  into  two  portions,  the  moun- 
tainous and  the  -plain.  The  mountains  are  neither  rocky  nor  precipitous,  and  are  partly 
covered  with  forests.  The  plain  is  flat  like  Holland,  being  intersected  by  canals  and 
dykes,  and  varied  by  lakes  and  rivers.  The  chief  agriculture  product  is  rice,  of  which 
there  are  two  harvests  annually  in  Uie  low  country,  but  in  the  high  lands  only  one. 
Wheat  and  wine  are  unknown.  The  mulberry-tree  is  common ;  and  the  sugar-cane  is 
indigenous ;  but  the  art  of  refining  the  juice  is  unknown,  llie  live  stock  are  chiefly 
oxen,  buffaloes,  and  horses ;  swine  abound,  and  there  are  a  few  goats ;  but  asses  and 
sheep  are  unknown.  Dogs,  caU,  and  rats 
are  eaten.  Poultry,  ducks,  and  geese 
abound,  and  are  found  wild  in  the  forests. 
The  eggs  of  ducks  are  hei^ted  in  ovens, 
and  produce  young,  which  swann  on  the 
canals  and  ponds.  The  forests  contain 
deer,  boars,  peacocks,  a  peculiar  kind  of 
partridge, andquails.  (fig, 1 50.)  Thetigersj^^ 
ara  large  and  destructive ;  one  of  which  ^ 
is  said  to  have  entered  a  town,  and  to  have  destroyed  eighty-five  people.     The  wild 
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glephMiti  are  aba  fery  dangerous;  apes  ars  foand  in  these  forests,  and  some  oflbem  isf 
brge  siae :  these  and  the  pairots  are  not  a  little  destructive  to  the  rice  and  fnxite» 
The  Tonquin  plough  consists  of  three  pieces  of  wood,  a  pole,  a  handle,  and  a  third 
piece,  almost  at  right  angles  with  the  last,  for  opening  the  ground ;  and  they  are  snply 
ixcd  with  strsps  ^  leather :  this  plough  is  drawn  by  oxen  or  buffaloes. 

946.  TV  agrieuUure  of  Japan  is  superior  to  that  of  most  eastern  countries. 

947.  The  eHmaie  <f  Japan  is  variable.  In  summer  the  heat  is  Tiolent ;  and,  if  ic 
were  not  moderated  by  sea  breeses,  would  be  intolerable.  The  cold  in  winter  is  severe. 
The  iaOs  of  rain  commence  at  midsummer,  and  to  these  Japan  owes  its  fertility,  anil 
also  its  high  state  of  population.  Thunder  is  not  unfrequent :  tempests,  hurricanes, 
and  earthquakes  are  very  common.  From  Thunberg*s  thermometrical  observations  it 
appears  that  the  greatest  degree  of  heat  at  N^asaki  was  98*^  in  August,  and  the  severest 
cold  in  January,  S5**.  The  face  of  the  country  presents  some  extensive  plains,  but 
mora  generally  mountains,  hills,  and  valleys ;  tlie  coast  being  mostly  rocky  and  pre- 
cipitous, and  invested  with  a  turbulent  sea.  It  is  also  diversified  with  rivers  and 
rivulets,  and  many  species  of  vegetables* 

948.  The  toU  of  Japan,  though  barren,  is  rendered  productive  by  fertilising  shower* 
and  manure,  and  by  the  operation  of  agricultural  industry. 

949.  Agrintiturt,  Hmnberg  informt  us,  is  here  weU  understood,  and  the  whole  country, 
even  to  iSSo  tops  of  the  hills,  is  cultivated.  Free  from  all  feudal  and  ecclesiastical  im- 
pedhnenta,  the  farmer  applies  himself  to  the  culture  of  the  soil  with  diligence  and  vigour. 
Hera  are  no  commons ;  and  it  is  a  singular  circumstance,  that  if  any  portion  be  left 
uncultivated,  it  may  be  seized  by  a  more  industrious  neighbor.  The  Japanese  mode 
of  manuring  is  to  form  a  mixture  of  all  kinds  of  excrements,  with  kitchen  refuse,  which 
is  carried  in  pails  into  the  field,  and  poured  with  a  ladle  upon  the  plants,  when  they 
have  attained  the  hei^t  of  afagput  six  inches ;  so  that  they  thus  instantly  receive  the  whole 
benefit.  They  are  also  very  attentive  to  weeding.  The  sides  of  the  hills  are  culti- 
vaied  by  means  of  stone  walls,  supporting  broad  plats,  sown  with  rice  or  esculent  roots. 
Rice  is  the  chief  grain ;  buckwheat,  rye,  barley,  and  wheat  being  little  used.  A  kind 
of  root,  used  as  the,potatoe  (jConoolvidus  edulis),  is  abundant,  with  several  sorts  of 
beans,  pease,  turnips,  cabbages,  &c.  From  the  seed  of  a  kind  of  cabbage,  lamp  oil  is 
expressed ;  and  several  plants  are  cultivated  for  dyeing ;  with  the  cotton  shrubs  and 
mnlbenrj- trees  for  the  food  of  silkworms.  Tlie  varnish  and  camphor  trees,  the  vine, 
the  cedar,  the  tea  tree,  and  the  bamboo  reed,  not  only  grow  wild,  but  are  pUnted  for 


95a  In  respect  to  Iwe  stock,  there  are  neither  sheep  nor  goats  in  the  whole  empire  of 
Japan ;  and,  in  general,  there  are  but  few  quadrupeds.  The  food  of  the  Japanese  con- 
sirts  almost  entirely  of  fish  and  fowl,  with  vegetables.  Some  few  dogs  are  kept  from 
motiveB  of  superstition ;  and  cats  are  favorites  of  the  ladies.  Hens  and  common 
ducks  are  domesticated  for  the  sake  of  their  eggs. 

SuBsxcT.  8.     Present  Stale  <^  Agriculture  in  the  Chinese  Empire, 

951.  Agricultural  improvement  m  China  has,  in  all  ages,  been  encouraged  and 
ksmored.  The  husbandman  is  considered  an  honorsble  as  wdl  as  a  useful  member  of 
society ;  he  ranks  next  to  men  of  letters  or  officers  of  state,  of  whom  he  is  frequently 
the  progenitor.  The  soldier,  in  China,  cultivates  the  ground.  The  priests  also  are 
agrieuluiriats,  whenever  their  convents  are  endowed  with  land.  Notwithstanding  all 
these  advantages,  however,  the  Chinese  empire  is  by  no  means  so  generally  cultivated 
as  Dn  Halde  and  other  early  travellers  asserted.  Some  districts  are  almost  entirely 
ander  cultivation ;  but  in  many  there  are  extensive  wastes. 

952.  Dr.  Abel  is  of  optmon  diat  that  part  of  China  passed  through  by  Lord  Amherst'a 
embassy,  the  land  *<  very  fM>ly  productive  in  food  for  roan,  fuUy  equalled  that  which 
aflbrded  it  in  abundant  quantity.*'  He  never  found  extensive  tracts  of  land  in  general 
saltivatioD,  but  oflen  great  industry  and  ingenuity  on  small  spots;  and  concludes  that 
"  as  horticulturists  the  Chinese  may  perhaps  be  allowed  a  considerable  share  of  merit ; 
but  on  the  great  scale  of  agriculture,  they  are  not  to  be  mentioned  with  any  European 
■ataoos. " .  {Narratioe,  tc,  1^. } 

.  953.  Barrova  tasfs^  few  fimihes  cultivate  more  than  is  sufficient  for  their  own  use ; 
Aat  there  are  no  teams,  or  dairies ;  that  they  are  ignorant  of  the  art  of  fotting  cattle ; 
and  of  the  art  of  forming  rotations  of  crops ;  that  their  implements  are  barbarous ;  and 
in  shorty  that  their  agriculture,  much  as  it  has  been  vaunted  by  the  Jesuits  and  some 
French  pUlosophen,  would  be  despised  in  Europe. 

954.  Lumgitone,  an  intelligent  resident  in  China,  observes,  <'  The  statement  in  the 
EnafdepmdM  Bfitannica,  that  <  Chinese  agriculture  is  distinguished  and  encouraged 
by  the  court  beyond  all  other  sciences,*  is  incorrect,  since  it  is  unquestionably  sub* 
ordinate  to  literature ;  and  it  may  be  well  doubted  whether  it  ought  to  be  considered 
as  holding  among  the  Chinese  the  rank  of  a  science ;  for,  independently  of  that  routine 
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wfaiah  hM-bMu  foUowcd,  with  Unl*  miKioB,  from  ■  vaiy  h^  antiqniiji,  tbtr  tttm  to 
be  entiralji  iguonDt  of  all  t]»  priodple*  bj  whJdi  itcouid  bira  been  placed  oa  m  waeatific 
fouDdstion."  (ifort.  'I>i»i&  V.  49.) 

955.  The  clinale  ol  China  ii  in  general  reckooed  modtraU,  though  it  eiUudi  fltm 
the  50th  IS  the  'Jlsl  degree  of  MUth  latilude,  and  indudet  ihm  cliniales.  Tlie  nortbeni 
parta  are  liable  lo  all  the  rigun  of  an  Eunqxan  winter.  Enm  at  Pekio,  at  that  Maann. 
the  sierage  of  the  thermometer  is  under  30°  during  the  night,  and  in  the  day  conai- 
dembly  below  the  IVeeiiag  peine  The  heal  of  those  paita  which  lie  under  the  tropits 
M  moderated  hT  the  winds  from  (be  mountains  of  Talary.  In  die  wutbiim  parti  there 
ia  neither  Treat  nor  anow,  but  tbey  are  very  subject  lo  Uormi,  eepeciali;  about  the  time 
of  the  e^iiiooiea ;  all  the  rett  of  the  year  the  ^y  ii  lercoe,  and  the  earth  covered  with 

956.  7%e  fur/bee  eftfu  csunJry,  though  in  general  fiat^  a  much  diverdlied  by  chalnaef 
gnuiite  mounlaina,  hills,  riven,  canali,  and  uvage  and  unculdraled  distnct*,  towns 
nmumarabEe,  villages,  and  cottages  ciwered  with  thatcb,  reed,  or  patui  leaiet,  and  in 
BDDM  places  with  their  gardens,  or  rorecourte,  fenced  with  rude  patca,  as  in  EDglaod. 
(J^  121.)      China,  Dr.  Ahel  obaerrea,  fiom  the  greet  extent  of  latitude  cantained  in  ita 


tioundariet,  and  from  its  eitensiTe  plains  and  loRy  mountsini,  partake*  of  the  adfrnn- 
tagei  and  defects  of  many  climates,  and  display!  a  country  of  featurea  infinitely  raried 
by  nature.      Eveiy  thing  artifidal,  boweTcr,  has  nearly  the  same  characters  in  e*ery 


958.  tie  laiuUd  frnperty  of  China  is  considered  as  the  absolute  right  ef  iha  emperoe  : 
but  the  sub-propiietor,  or  fint  holder,  is  never  turned  out  uT  poaeesaion  aa  kng  aa  be 
coMinuea  to  pay  about  the  tenth  part  of  what  bis  farm  ii  suppoaed  capable  of  yidding. 
And,  though  the  bolder  of  lands  is  only  considered  as  a  tenant  at  will^  it  ia  his  own 
&ult  if  ha  IS  disposseased.  If  any  one  happetM  lo  hold  more  than  his  faeniiy  can  con* 
Tcnieatly  cultirale,  he  lets  it  to  another,  on  cooditioii  of  receiving  half  the  ptwim,  out 
of  which  be  pays  the  whole  of  the  emperor's  taiai.  The  greater  part  of  the  poor  pea- 
nntry  cultivala  land  on  Ibeee  terras.  In  China  there  are  no  immen**  eMUes,  no  mano- 
pohiing  tanners,  nor  dealen  in  grain.  Every  ana  can  brii^  hia  produce  to  a  free 
•Dd  open  market ;  no  Gaberies  an  here  let  out  lo  fiinn.  Every  eutgect  is  equally 
inlitled  to  the  free  and  unintermpled  enjoyment  of  the  aea,  of  tlw  mean,  of  the  aa- 
luariee,  of  (be  takes  and  rivers  There  ate  no  manoi  lords  with  eicluaive  privilagea, 
nor  any  game  lawa. 

959.  The  mgrictiktiral  jmdacli  of  China  exleml  to  every  uteful  vegetable.  IlMra 
ia  acartelj  a  grain,  a  fruit,  a  tree,  or  a  culinary  vegetaUe  of  Europe,  or  the  reit  <tf  the 
vroild,  that  they  do  not  cultivate ;  and  tbey  have  a  number  peculiar  to  ttMinaelvea. 
Fowl  and  fish  are  not  eitendvely  reared,  as  the  chief  artictca^  diet  are  vegetaU*  ; 
and  they  are  ignorant  of  the  use  of  milk,  butter,  or  cheese.  Rice  b  thecDmnon  gnia  of 
the  cauBlry  ;  a  species  of  cabbage,  the  univenal  culinor;  v^Mabk  ;  awioei  the  most 
abuadant  live  atock ;  and  tee,  Ibe  chirf  plaol  at  export. 

900.  Tkt  tea  itittticti  of  China  extend  frctn  the  Sith  to  the  Slat  degree  of  lalilMde. 
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I,  it  tbrira  U  dw  mora  Donfaeni  piWncM ;  uid  frem 
Kampfo'it  ■ppcan  to  becultiTittd  in  Japan  u  fsr  uonli  m  lat.  45".  It  seemt,  according 
la  Dr.  Abd'i  abMniliaii,  to  Bic«ecd  best  on  ttu  ddes  of  mountcin*,  wbere  (bare  ran  be 
bat  littla  aecunnilalkin  of  vegatable  mouliL  The  wils  Irom  which  lie  colUcted  tbe 
bctf  qiediDCDi  coniiMed  chiafljr  of  aandilone,  ichistui,  or  granite.  The  land  forming 
dw  dpe  at  Good  Hope  toauiting  of  the  ume  rocka,  and  its  gwgnphical  poaition 
ancqwnding  to  tlut  of  tbe  te>  dinnde  of  Chba,  Dr.  Abel  cocwden  it  might  be 
~        ''  if  deairaUe,  la  auch  an  extent  w  to  nipenade  tbo  naccaiitj  of  prociiring 

"  'n  St.  Helens  and  Rio  Jaoriro,  and  will  grow  anywhere 


961.  Tlu  allure  if  the  tea  }ttmt  m  China  has  been  gifm  bfiarious  autbon.  It  ia 
tUMd  front  aeeda  sown  where  the  plants  are  lo  remain.  Three  or  more  are  dropped  into 
a  bole  four  or  Gtb  inchn  deep ;  Ihase  come  up  without  further  trouble,  and  require 
linle  culture,  except  that  of  remoring  weedB,  till  the  plants  arc  three  years  old.  The 
more  carefiil  stir  the  uil,  and  some  manure  It ;  hut  tbe  Utter  practice  U  aeldom  adopted. 
Hw  third  jear  the  leavei  are  gathered,  at  three  succesiive  gatherings,  in  Februaiy, 
April,  and  June,  and  so  on  till  the  hutfaes  become  Minted  or  tardy  In  their  growth, 
whidi  genemlly  happeoa  in  from  six  tu  ten  jcan.  Hk]'  are  then  cut-in  lo  encourage 
the  productioa  of  frsh  shoots. 

962.  The  gathering  if  tht  Uavtt  is  performed  with  care  and  selection.  The  leaTca 
It  plucked  off  one  by  one  :  at  the  first  gathering  only  the  uneipaoded  and  lender  are 
taken ;  at  the  second  those  that  are  full  grown  ;  and  st  the  third  the  cooneat.  Hie 
bit  forma  what  is  called  io  Europe  imperial  tea ;  hut  ai  to  the  oUier  naOMa  by  wlach 
Iia  ii  known,  tiie  Chinese  know  nothing ;  and  the  compounds  and  name*  are  supposed 
ia  be  made  and  givea  by  ibe  tnerchsDta  at  Canton,  who,  from  the  great  number  of 
nrieiie*  brought  to  them,  hare  sn  ample  opportunity  of  doing  so.  These  varietie*, 
ibni^  numerous,  and  some  of  them  reiy  diflercnC,  are  yet  not  more  so  than  the  dif. 
bent  ?ariedes  of  the  grape ;  they  are  now  generally  nuindered  a*  belonging  to  one  species ; 
^tkeabohea,  na^  camellia  hahea  ( ^.  1 52  a. }  of  botanists.  Formerly  it  was  thought 
du  green  lea  was  gathered  excluaiTely  frr-~- 

ItiBrnJa,-  but  Ibatisnowdoubtful, thou 
it  is  certain  there  is  what  is  called  the  gn 
tta  district,  and  tbe  black  tea  district;  a 
Ibe  nrieties  grown  in  the  one  district  dii 
from  those  grown  in  the  other.  Dr,  A 
was  unable  toiatisljhiinscif  as  totherehei 
Inspedes  or  one  ;  but  thinks  there  are  t 

.  'Hi 

bnnd  thin-leaved  plant  (C-  nriifif)  is  p 
UfnA  for  making  the  green  tea. 

963.  The  tea  leaoet  being  gathered,  i 
cured  in  house*  which  contain  from  fiie 
IMI  or  twenty  small  furnaces,  about  thl 
ftet  U^,  each  baring  at  die  top  a  large  t 
iraa  pan.      There  is  olio  a  long  low  table  corered  wi 
laid,  and  nJled  by  workmen,  who  sit  round  it  1  tbe  i>       .  ^  _..______ 

degree  by  •  little  fire  made  in  the  furnace  underneath,  ■  few  pounds  of  the  flvsb.galba«d 
leaves  aiv  put  upon  the  pan ;  the  fresh  and  juicy  leaves  cmek  when  they  touch  the  pan, 
•od  it  is  the  busiiwH  of  the  <q>entor  u>  shift  them  as  quick  as  pomible  with  his  bare 
Ivnd))  iQ]  they  become  loo  hot  to  be  eaaily  endured.  At  thia  instant  be  take*  off  tlM 
lM*a  wiA  a  kind  of  idiovd  reaembling  a  &n,  and  potirs  tbem  on  tbe  mats  before  tlw 
nUers,  who,  taking  small  quantitiei  st  a  time,  roll  them  in  tbe  palm  of  their  hands  In 
■as  direction,  while  ntbeis  are  fanning  tbem,  that  they  may  cool  tlie  more  ^leedily,  and 
main  their  ciul  lbs  longer.  This  process  is  repested  two  or  three  times,  or  oftenor, 
\iAwe  tbe  tea  is  put  into  tbe  stores,  in  order  that  all  the  moistuic  of  tbe- leaves  maybe 
tinenighly  diiaipated,  and  Iheii  curl  more  completely  preserved.  On  erery  rcpelitioa 
the  pan  is  less  healed,  and  tbe  operation  perforiBed  more  slowly  and  eautiDusly.  Tlie 
*~  is  tiiai  separated  inio  the  di^reot  kinds,  and  deposited  in  the  store  for  domestic  use 


961.  The  d^erent  tarU  if  blaet  and  grten  are  not  merely  from  st^  stuatiDa,  and 
age  of  tbe  leaf  j  but  after  winnowing  tbe  tea,  tliey  ore  taken  up  in  auccesaion  a*  tba 
ItsTR  f^l;  tliMS  nearest  the  machine,  being  the  beaiiest,  is  llu  gunpowdsr  tea; 
tbeligfatdusttbe  wont,  b^ng  chiefly  used  by  tbe  lower  daseeo.  That  which  is  hrot^bt 
down  to  Canton  undorgoes  there  a  second  roasting,  wmnowing,  packing,  &c,,Bnd 
■any  hoaditd  womsn  are  employnd  for  tfaeae  porpeees. 
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965.  AifMHrnUet  AorCi  ^fen,  the  blosBoms  of  Hbm  oamtUia  tcaanqua  (Jig,  159^6.) 
appear  to  be  ooUected ;  as  tbey  are  brought  over  land  to  Rutaia,  and  aold  by  Chineaa 
and  Armesiana  in  Moicow  at  a  great  price.  Tlie  buds  also  appear  to  be  gathered  in 
aome  cases.  By  far  the  strongest  tea  which  Dr,  Abel  tasted  in  China,  was  dxnt  called 
Yu-tien,  used  on  occasions  <^  ceremony.  It  scarcely  coloured  the  water,  and  oa  ex* 
amination  was  found  to  consist  of  the  half  expanded  leaves  of  the  plant. 

966.  A$  subtiUuiet  for  tea  used  by  the  Chinese  may  be  mentioned  a  spedes  of  mosa 
eommon  to  the  mountains  of  Sban-tung ;  an  infusion  of  ferns  of  diflerent  sorts,  and 
Dr.  Abel  thinks  the  leaves  of  the  common  camellia  and  oil  camellia  may  be  added. 
Du  Halde  observes,  that  all  the  plants  called  tea  by  the  Chinese,  are  not  to  be  considered 
as  the  true  tea  plant ;  and  KsBmpfer  asserts  that  in  Japan  a  species  of  camellia  as  well 
as  the  olea  fmgrans,  is  used  to  give  it  a  high  flavor. 

967«  The  oil  bearing  tea  plant  {Camellia  oleifera)  is  cultivated  for  its  seeds,  ft^m  which 
an  oil  is  expressed,  in  very  general  use  in  the  domestic  economy  of  China.  It  grows 
best  in  a  red  sandy  soil,  attaining  the  height  of  six  or  eight  feet,  and  producing  a  pro- 
Aision  of  white  blossoms  and  seeds.  These  seeds  are  reduced  to  a  coarse  powder,  either 
in  a  mortar  by  a  pestle  acted  on  by  the  cogs  of  a 
water-wheel  (jig,  153. )»  or  by  a  horizontal  wheel, 
having  small  perpendicular  wheels,  shod  with  iron, 
fixed  to  its  circumference,  and  acting  in  a  groove 
lined  with  the  same  metal.  The  seeds  when 
ground,  are  stewed  or  boiled  in  begs,  and  then  ^E? 
pressed,  when  the  oil  is  yielded.  The  press  is  a  hollow  cylinder,  with  a  piston  pressed 
against  one  end,  by  driving  wedges  at  the  side ;  it  is  very  simple  and  yet  powerful. 
(Dr,  jtbeCi  Nar,  176.)  An  oil  used  as  a  varnish  is  extracted  from  another  variety  of 
the  camellia,  or  tea  plant  (the  Dryandria  ccrdata  of  Thunb.)  which  is  used  as  a  vamidi 
for  their  boats,  and  coarser  articles  of  furniture. 

^  968.  The  taUowHree  (Croiim  tebiferum)  resembles  tlie  oak  in  the  height  of  its  stem  and 
the  spread  of  its  branches,  and  its  foilage  has  the  green  rnd  lustre  of  the  laurel;  its 
flowers  are  small  and  yellow,  and  its  seeds  white.  The  latter  are  crushed  either  as  the 
camellia  seeds,  or  in  a  hollow  trunk  of  a  tree,  lined  with  iron,  by  means  of  a  wheel  laden 
with  a  heavy  weight,  (Jig,  1 54.),  and  suspended  ^  m..  *y^..ii''^..3tM.^^,^^m^^vja4ii<^;;^^^^^ 
fVom  a  beam.  The  bruised  matter  next 
undergoes  nearly  the  same  process  as  the 
camellia  seeds,  and  the  oily  matter  is  found  to 
have  all  the  propcities  of  animal  tallow.  It  is 
mixed  with  vegetable  oil  and  wax,  to  give 
it  consistence,  and  then  made  into  candles, 
which  bum  with  great  flame,  emit  much 
smoke,  and  quickly  consume. 

969.  TA6tt«x-^iiM,orPi!4a,  isaterm  which 
is  not  applicable  to  any  one  species  of  tree, 
but  to  such  as  are  fastened  on  by  a  small 
worm,  which  runs  up,  and/astens  to  its  leaves, 
coVering  them  with  combs.  When  these  worms  are  once  used  to  the  trees  of  any  district, 
they  never  leave  them,  unless  s«*mething  extraordinary  drives  them  away.  The  wax  pro- 
dneed  is  liard,  shining,  and  considerably  dearer  than  that  of  bees. 

970.  T^c  Setammm  orieniale  and  the  Biciniu  commiadt,  or  owtor  oil  plant,  are  cultiTated  Ibr  the 
Mcalent  oils  extncted  from  their  Med*.  They  appear  to  have  KMne  method  of  depriviiig  the  csitor  oil 
of  it!  purgative  qualitieB,  but  Dr.  Abd  thinlu  not  completely. 

-  97 1 .  The  oamphire  tree  ( Laurut  eamjthora)  grows  to  the  size  of  our  ehns  or  oaks.  Tha 
camphire  is  procured  by  boiling  the  fresh-gathered  branches  of  the  tree,  and  stirring  the 
whole  with  a  stick,  till  the  gum  begins  to  adhere  to  it  in  the  form  of  a  white  j^y. 
The  fluid  is  then  poured  off  into  a  glased  vessel,  and  left  to  concrete.  <<  Hie  crude 
carophue  is  then  purified  in  the  following  manner :  a  quantity  of  the  finely-powdered 
materials  of  some  old  wall,  built  of  earth,  is  put  as  a  first  layer  at  the  bottom  of  a 
copper  basin;  on  this  is  placed  a  layer  of  camphire,  and  then  another  of  earth,  and  so  on 
till  the  vessel  is  nearly  filled ;  the  series  being  terminated  with  a  layer  of  earth :  over 
this  is  laid  a  covering  of  the  leaves  of  the  plant  Po-tio,  perhaps  a  species  of  mentha« 
A  second  basin  is  now  inverted  over  the  first,  and  luted  on.  Hie  whole  thus  prepared, 
is  put  over  a  regulated  fire,  and  submitted  to  its  action  for  a  certain  length  of  time ;  ii  ia 
then  removed  and  snffend  to  cool.  The  camphire  is  fiMind  to  have  sublimed,  and  to  be 
attached  to  the  upper  basin,  and  is  further  refined  by  repetitions  of  the  same  process.  *"* 
(ATarrahse,  4hc.  179.) 

972.  The  oakis  as  much  prized  in  China  as  in  other  countries,  and  is  styled  the  tree  of 
inheritsnce.  Tliere  are  several  qpedes  in  general  use  for  building,  dyeing,  and  foel ;  and 
the  acorns  are  ground  into  a  paste,  which  mixed  with  the  flour  orcom  is  made  iato,<»kes. 
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ha  ^Si^Mmria  edimitifiilia}  li  nowii  tot  Id  frnk,  wUcfa  Dr. 
Abd  anr  npcnrd  in  qnanbttn  j  but  whether  a>  a  fuU,  ■  culinarj  nigetdilB,  or  ■ 
acdeine,  ha  conM  not  aMcrtifti.     Ksmpftr  nfi,  th«  ftnlt  uslM  digaMioB. 

974.   7^eirAigejilimi(Sblalilimfalia)ueaiodnifcMniBitixtbKX^ 
cvdigE  fitm  it!  fibm.     Tbe  comDion  hemp  ii  med  Ibr  ihe  ooM  pmpoae,  but  t>n  s^ 
ii  pidkrivd.     A  ipecitt  of  miua  is  alto  gnnro  in  Mme  places  and  id  IbrH  uaed  fbr 


97S.  Tke  ammon  calltn,  and  olio  a  Tviety  bearing  a  yellinr  dom,  and  ftom  friiicb, 
■Want  anj  djang  proctsa,  tba  nankeen  clolbi  are  fannfd,  ii  alao  grown  in  diAvent 
placo.     llw  moBierry  fa  grown  In  a  dwarf  alata,  «■  in  HindnHan, 

9TG.  7Vp«0>tfmit  (.ifroeUi  jljpogiMi};  llieaTuinaacukntmn,  oraacabteanun;  dw 
tnpa  bfeornia;  tbe  tdipiu  tubenaiU)  and  nalunibiuiD,  all  pwdudng  edible  tcbew,  — 


tnad  gTMn  laa*ei,  glvca  a  d>ami  and  productiieueB  to  onnhn,  odwrwite  UMi^y 
■ad  lanoi.  Tbit  IcaTCi  of  tbe  plant  are  watered  in  the  ninuiicT,  asd  art  down  dote 
loteroatiOO  theappxaadi  of  winter,  llieaeediareinatnandibnn  like  a  mall  aeon 
•ridMNM  ilB  cup;  are  eaten  green,  or  dried  m  nutt,  andate  oAen  preeerTed  in  ewactmeata) 
flKjt  bare  ■  ont-litc  Savor.  Ila  tootaareKimetinieaaatbiA  aalheann,  of  a  pale-gnen 
■ttant,  and  wMdifa  wilhia;  in  a  raw  Raletbey  are  wlan  ai  fruit,  faring  juicf  andtrf 
a  nrcclMb  and  refretfaing  flaror ;  and  when  boiled  are  icrredaaT^etablea. 

9T8.  TV  Scvpta  nJmwM,  or  water  cbeMnut, 
{fg.lSS.)  I*  a  itoloniftniin  nuA,  aliiMet  aidKNit 


II  grow9  in  taiik>,  irtikb  ore  inannred  ibr  its  re- 
nfdm  about  the  end  of  March.  A  lank  being 
dniaed  of  itt  water,  small  pita  ara  dug  in  its 
bouoin ;  dM7  ai«  61led  wfili  hunun  nunnre,  aod 
'  I  niwd  to  the  auD  Ibr  a  (brtnight ;  (heir  oontenta 
B*  nen  htimatety  Mended  with  Ihe  tSni;  bottom 
of  Ihe  tank,  and  sUpa  of  the  |dant  inaeited.     Ibe 


tn  m^^Oitl&lai^  kininniaitbebnkiof  rlren, 
••dauiutbelwiBMMditoHifkrt.  It  li  •own  bi  ns^  and 

9WX  Amaiig  Ikt  many  etcutenl  vegelabla  cut- 
liaOel  n>  CAwi,  the  pcdai,  a  qieeiea  of  wbite  cabbage,  is  in  nioK  genetal  uie.  Tbe 
ifuntilj  cnunmed  of  it  over  tbe  whole  empiic,  is,  according  to  all  author^  immcnie ; 
•ad  Or,  Abel  thinks  it  maj  be  convdercd  to  tbe  Chineie,  what  die  petatoe  ia  to  the 
lub.  It  is  cullitated  wiU)  great  ore,  and  requiies  abundant  nuuinring,  like  its 
nngBMrs  of  tbe  bniica  tribe.  Boiled,  it  has  tbe  flavor  of  aapar^pis ;  and  nw,  it 
•all  like  lettuce,  and  u  not  inferior.  It  often  weighs  fiuoi  6Aecn  to  twen^  pounds 
nd  RadKS  tbe  height  of  two  w  three  tttA.  It  n  prtaerred  tntb  during  winter  I9 
bailing  in  the  aiA  |  and  it  k  tripled  with  salt  and  vineger. 

Ml.  Mmeamry  v^OabU  ^  ute,  <u  food,  in  Ike  orli,  or  ta  mediaHe,  Imoam.  to  llu 
nt  y  ttc  warU,  ii  fuUnuM  in  Ch^,  witli  perhaps  a  very  few  exceptions  of  equatorial 
plurli.  Ttm  bamboo  and  oocoa'DUt  tree,  as  in  Hindustan,  are  in  unirenal  use  a  in* 
digo  is  eitendnljr  cultinted;  sugar  also  in  the  southern  pttmncei;  but  h  is  rather 
■  himtj  than  an  article  of  amnnoii  consumptioa.  It  n  used  mostly  in  a  coarie 
(noulawd  Ibnn ;  but  fbr  erportatiDn,  and  fbr  the  ut^er  dsasei,  it  i>  r«duoed  to  its 
OTHalliied  state.  Tobacco  is  erery  where  cullnated,  and  in  universal  use,  b)'  all 
•ea,  aod  both  lexes.  Fruits  of  every  kind  abound,  but  mostly  bad,  eicept  the  orange 
•od  de  ke^diee,  Dbnocarpns  Utchi,  both  of  which  are  probably  indigenous.  Tbe  art 
of  gnKng  b  well  known,  having  been  introduced  by  tbe  misaianariee ;  but  tbn  do  not 
■{■rear  to  have  taken  advantage  of  this  knowledge  to  the  improvement  of  thev  fVuits. 
Ibiy  bave  alao  an  art  wliich  enaUei  them  to  take  off  bearing  bnuidies  it  fruit,  par. 
<>nii>riy  of  tbe  erange  and  peach,  and  tranifer  them,  in  a  growing  state,  to  pots,  for 
iheir  sniScial  rocks  and  gratlos,  and  summer-houses,  it  is  simply  by  removing  a  ring 
of  iVhiit  [ilaMnliHj,  round  it  ■  ball  of  earth,  and  suq>ending  a  vessel  of  water. to  dnip 
upon  it,  irndl  the  upper  edge  of  Ae  incision  has  tlirown  out  roots  into  tbe  taiDi. 

MS.  TV  Jiee  Ooek  iif  Chaiae  ngnaiUure  is  neither  abundant  nor  various.  Tbe 
peMa  part  of  tfaefr  cutture  being  on  a  small  scale,  and  psifomwd  In  mumal  iq>erMions, 
«>B  not  require  many  beasts  of  labor :  their  canals  and  boats  supply  Ihe  place  of  beasts 
'^  tardea  1  nd  th«r  gRMxal  abstemionsnese  renders  animals  for  the  buldier  leaa  necr*- 
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9KCJ.  '  They  reft-,  ho«%?ery  though  in  compacatively  small  number,  all  the  domettie 
animals  of  Europe ;  the  horse,  tlie  ass,  the  ox,  the  buffiilo,  the  dog,  the  cat,  the  pig ;  but 
their  horses  are  small  and  ilUfonned.  The  camels  of  China  are  aSttn  no  larger  tbm  our 
horses ;  the  other  breeds  are  good,  and  particularly  that  of  pigs.  Hie  kind  of  dog  moat 
common  in  the  south  from  Canton  to  Tong-cbin-tcheu,  is  the  spaniel  with  straight  ears. 
More  to  the  north,  as  far  as  Pekin,  the  dogs  have  generally  hanging  ears  and  slender 
tails. 

983.  The  Ckaute  are  exceedingly  sparing  in  the  uae  of  animal  food.  Those  important 
articles  of  milk,  butter,  and  cheese,  are  wholly  unknown  to  them*  The  broad-tailed 
sheep  are  kept  in  the  hilly  parts  of  the  country,  and  brought  down  to  the  plains ;  but 
the  two  aninoals  most  esteemed,  because  they  contribute  most  to  their  own  subsistence, 
and  are  kept  at  the  cheapest  rate,  are  the  hog  and  the  duck.  Whole  swarms  of  the 
latter  are  bred  in  large  barges,  surrounded  with  projecting  stages  covered  with  ooopa, 
for  the  reception  of  these  birds,,  which  are  taught,  by  the  sound  of  the  whistle^  to 
jump  into  the  rivers  and  canals  in  search  of  fowl,  and  by  another  call  to  return  to 
their  lodgings.  They  are  usually  hatched  by  placing  their  eggs,  as  the  ancient  Egyp- 
tians were  wont  to  do,  in  small  ovens,  or  sandbaths,  in  order  that  the  same  female  may 
continue  to  lay  eggs  throughout  the  year,  which  would  not  be  the  case  if  she  had  a 
young  brood  to  attend.  The  ducks,  when  killed,  are  usually  split  open,  salted,  and 
dried, in  the  sun;  in  which  state  they  afford  an  excellent  relish  to  rice  or  other 
vegetables. 

984.  The  wild  animals  are  numerous.  Elephants  are  common  in  the  south  of  China, 
and  extend  as  far  as  the  thirtieth  degree  of  north  latitude  in  the  provinces  of  Kiangnau 
and  of  Yiyi-nau.  The  unicorn  rhinoceros  lives  on  the  sides  of  the  marshes  in  the  pro- 
vinces of  Yun-nau  and  Quan-si.  The  lion,  according  to  Du  Halde  and  Trigault, 
is  a  stranger  to  China;  but  the  animal  figured  by  Neuhoff,  under  the  name  of  the  tiger, 
seems  to  be  the  maneless  lion  known  to  Uie  andents,  described  by  Oppian,  and  seen  by 
M.  Olivier  on  the  Euphrates.  Marco  Polo  saw  lions  in  Fo-kien :  there  were  some  at  the 
court  of  Kublai  Khan.  The  true  tiger  probd>ly  shows  himself  in  the  roost  southerly  pro- 
vinces, where  there  are  also  various  kinds  of  mookies,  the  long-armed  gibbou  or  Simia 
longimana ;  the  Simia  influens,  or  ugly  baboon,  and  the  Simia  sUvana,  which  mimics  the 
gestures  and  even  the  laughter  of  men.  The  musk  animal,  which  seems  peculiar  to 
the  central  plateau  of  Asia,  sometimes  goes  down  into  the  western  provinces  of  China. 
The  deer,  the  boar,  the  fox,  and  other  animals,  some  of  which  are  little  known,  are 
found  in  the  forests. 

985.  Several  nf  tite  birds  of  the  country  are  distinguished  for  beauty  of  form  and 
brilliancy  of  colour ;  such  as  the  gold  and  silver  pheasants,  which  we  see  often  painted 
on  the  Chinese  papers,  and  which  have  been  brought  to  this  country  to  adorn  our 
aviaries ;  also  the  Chinese  teal,  renuurkable  for  its  two  beautiful  orange  crests.  Tlie 
insecta  and  butterflies  are  equally  distinguished  for  their  uncommon  beauty.  Silkworma 
are  common,  and  seem  to  be  indigenous  in  the  country.  From  drawings  made  in  China, 
it  appears  to  possess  almost  all  the  common  fishes  of  Europe ;  and  M.  Bloch,  and  M. 
de  I^epede  had  made  us  acquunted  with  several  species  peculiar  to  it.  The  Chinese 
gold-fish  {Cyprimts  auratus)^  which,  in  that  country,  as  with  us,  is  kept  in  basins  as  an 
ornament,  is  a  native  of  a  lake  at  the  foot  of  the  high  mountain  of  Tien-king,  near 
the  city  of  Tchang-hoo,  in  the  province  of  Tch^-kiang.  From  that  place  it  has  been 
taken  to  all  the  other  prorinces  of  the  empire,  and  to  Japan.  It  was  in  1611  that  it  was 
first  brought  to  England. 

986.  The  Jisheries  qf  Chinas  as  already  noticed,  are  free  to  all ;  there  are  no  restric- 
tions on  any  of  the  great  lakes,  the  rivers,  or  canab.  The  subject  is  not  once  men- 
tioned in  the  Leti-lee;  but  the  heavy  duties  on  salt  render  the  use  of  salt-fish  in  China 
almost  unknown.  Besides  the  net,  the  line,  and  the  spear,  the  Chinese  have  several 
.ingenious  metliods  of  catching  fish.  In  the  middle  parts  of  the  empire,  the  fishing 
corvorant  (Pelicantts  jnscator) ,  is  almost  universally  in  use  ;  in  other  parts,  they  catch 
them  by  torch  light ;  and  a  very  common  practice  is,  to  place  a  board  painted  white 
along  the  edge  of  the  boat,  which,  reflecting  the  moon's  rays  into  the  water,  induces 
^e  fish  to  spring  towards  it,  supposing  it  to  be  a  moring  sheet  of  water,  when  they  fidl 
into  the  boat.  ' 

987.  The  implements  of  Chinese  agriculture  are  few  and  simple.  The  plough  has  one 
handle,  but  no  coulter;  there  are  different  forms:  some  may  be  drawn  by.  women, 
(Jig.  156  a),  others  are  for  stirring  the  soil  under  water,  (b),  and  the  largest  is  drawn  by 
a  single  buffalo  or  ox  fc).  Horses  are  never  employed  for  that  purpose.  The  carts 
are  low,  narrow,  and  the  wheels  so  diminutive  as  often  to  be  made  without  spokes.  A 
lai^e  cylinder  is  sometimes  used  to  separate  the  grain  from  the  ear,  and  they  have  a 
winnowing  machine  similar  to  that  which  was  invented  in  Europe  about  a  centuiy  i^. 
The  mosti  ngenious  machines  are  tliose  for  raising  water  for  the  purposes  of  irrigation ; 
A  very  ingenious  wheel  for  this  purpose  has  been  figured  by  Sir  George  Staunton ;  but 
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Aehwid;  and 

bodiets    vorkcd   b;   lonfc 

ttardcon  round  London, 
Bvv,  Coiutmntinopki  and 
mot  Uxfft  dli«  of  Eu- 
rope For  pounding  alei- 
famn  tteda  thn  hare  also 
TCrj  rimplc  aiM  ecoiiomi- 
(■1  maddnM,  in  wluch  p». 
lla  on  the  ends  of  lerera 
an  wcirfccd  bf  a  boriiontal 
•baft  put  in  tnotion  b; 
■  wat«r.wb«J.  O-  IS&O 
Hw  dii«r  ttunK  lo  adiniie 


I    of    India 


!)88>  TV  apffafiinu  of  ChiTwse  a^cultnre  are  numcreuL 
and  loma  of  tbem  curious.  Two  great  objeda  to  be  pro* 
cured  are  water  and  manure.  Tbe.  former  is  isiiwd  froni 
Tivers  or  wells  bj  the  machines  alreadj  mentionodi  and  di^ 
tribuled  orer  the  cullifUed  surface  in  the  usual  manner,  and 
the  laCtrr  from  evBty  conceirable  source. 


OM.   TVoiJfdq^iWrannBr.IiTintitr 


(•oofhrd  iflaln.  In  IbF  laine  DUDDST  M  (tor  blkni,  and  then  ■  nke,  or  rather  s 
Bne  IHtd«p  iBd  ftnr  fret  wide,  ^th  ■  dn^  nw of  leeth,  iidnwu,  bf  the  m 
Uk^  pimgh,  ptfpEDdlculsilr  through  the  roil,  10  break  the  himiis,  sod  10  coaven  I 

M  the  ■»«  time,  -        ■■  

pwt,  ttK  (rwnd 


-SJii 


I  pri|iafvd  IS  allowed  to  dry  I  It  Is  then  ibmcd  hilabcdiottn _,  „. ^  __ 

__.- , «ls*  ftir  wsterliu  sad  Isjuc  on  msnoie.    Hie  Intennedlsle  trcdches  an  oon. 

iBij  about  nine  Loebes  deep,  and  or  the  neceoHiTT  breadth  to  fire  to  the  bcdi  the  reqtdred  alen^ 
■  ;  bat  whea  the  trenches  are  waaled  Air  the  mltlTmtlon  of  wiUrplanli,  (nmo  part  ef  the  hU 

<«,  v  or  wend  wtih  an  Inn  border,  and  Ibr  sine  purposes  It  !•  dWided  hito  Ibur  or  Are  pnun.    B> 

wOottCKIkelheChiiHihirescqutreaaKhdeiiUrDwiueorthliUmplelr-- •  ->—■>— '—^ 

■etrtakiBd  IraEha  with sitooUhiBg  olatneH  and rerilaillT.    WilhUlb 
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their  handifliiianwoodamkfifl  to  pick  up  the  dung  of  antmab,  and  oAb  of  any  kind,  thfttnuiy 
the  puipoae  of  manure :  thb  la  mixed  qmringly  with  a  pcntioQ  of  atMT  loony  earth,  and  formed  into 
cakea,  dried  afterwards  In  the  sun.  It  sometimes  becomes  an  object  of  commerce,  and  is  sold  to  fknners, 
who  nerer  employ  It  in  a  com|iact  state.  Their  first  care  Is  to  oonatruct  very  large  cisterns  fiir  containing, 
besides  those  calces,  and  dung  of  cveinr  kind,  all  sorts  of  v^etaUe  matter,  as  leaves,  or  roots,  or  stems  of 
plants :  mud  fhrni  the  canals,  and  oflmls  of  animals,  even  to  the  sharings  collected  by  barbers.  With  all 
these  they  mix  as  much  animal  water  as  can  be  collected,  or  of  common  water,  as  can  dilute  the  whole ; 
and,  in  this  state,  generally  in  the  act  of  putrid  fermentation,  they  apply  It  to  the  ploughed  earth.  In 
▼arious  parts  of  a  farm,  and  near  the  paths  and  roads,  large  earthen  vessels  are  buried  to  the  edge  In  the 
ground  for  the  aooonunodatlon  of  the  labourer  or  passenger  who  may  have  occadm  to  use  them.  In 
small  retiring-houses,  built  also  upon  the  brink  of  tne  roads,  and  In  the  neighborhood  of  villages,  leter- 
voirs.  are  constructed  of  compact  materials,  to  prevent  the  absorption  of  whatever  they  receive,  and  straw 
is  careAilly  thrown  over  the  surfiuse  flrom  time  to  time,  to  prevent  evaporation.  Such  a  value  Is  set  iqwn 
the  prindpal  lngi«dlent,  called  ta-feu,  for  manure,  that  the  oldest  and  most  helpless  persons  are  not 
deemed  wholy  usdess  to  the  Aunlly  by  which  they  are  supported.  The  quantity  of  manure  collected  by  all 
means  is  still  Inadequate  to  the  demand. 

993.  Vegetable  or  wood  atheSf  according  to  Livingstone,  are  esteemed  tbe  very  best 
manure  by  tiie  Chinese.  Tbe  weeds  which  were  separated  from  the  land  by  tbe  harrow, 
with  what  they  otherwise  are  able  to  collect,  are  carefully  burnt,  and  the  ashes 
spread.  Hie  part  of  tbe  field  where  this  has  been  done  is  easily  perceived  by  the  most 
au«less  observer.  Indeed  the  vigor  of  the  productions  of  those  parts  of  their  land 
where  the  ashes  have  been  applied  is  evident,  as  long  as  the  crop  continues  on  the 
ground.  The  ashes  of  burnt  vegetables  are  also  mixed  with  a  great  variety  of  other 
matters  in  forming  the  compositions  which  arc  spread  on  the  fields,  or  aj^lied  to  indi- 
vidual plants. 

99SL  ThepUuier  <^old  kUdtens  is  much  esteemed  as  a  manure :  so  that  a  former  will  replaster  a  cook- 
house for  the  old  plaster,  tbat  he  may  employ  it  to  fertilise  his  fields. 

991  Qfnu^.^oU  (ta-feu^,  the  Chinese  have  a  high  notion :  and  its  collection  and  formation  into  cakes, 
by  meant  ofa  littic  clay,  clay  and  lime,  or  similar  substances,  gives  employment  to  a  groat  number  of  Indi- 
viduals. They  tranqwrt  these  cakes  to  a  great  distance  Tnis  manure  in  Its  recent  state  is  applied  to  the 
.  roots  of  cauliflowers,  cabbages,  and  similar  plants,  with  the  greatest  advantage. 

996.  T%e  daukg  and  urine  t^  aU  anhaaU  is  collected  with  great  care ;  they  are  used  both  mixed  and 
separately.  The  mixture  Is  less  valuable  than  the  dung,  and  this  for  general  purposes  is  the  better,  the 
older  It  is.  Horns  and  bones  reduced  to  powder,  the  cakes  left  after  expressing  several  oils,  such  as 
•  of  the  ground-nut,  hemp-seed,  and  the  like,  rank  alao  as  manures.  SbuM.  crabs,  the  feathers  of  fowls 
and  ducks,  soot,  the  sweepings  of  streets,  and  the  stagnant  contents  of  common  scwer%  are  often 
tiiought  sufficiently  valuable  to  be  taken  to  a  great  distance  especially  when  water  carriage  can  be 
obtained. 

996.  JJme  is  employed  chiefly  fbr  the  purpose  of  destroying  Insects ;  but  the  Chinese  are  also  aware  of 
Its  fertilizing  properties. 

997.  The  Chinete  (tften  manure  the  plant  rather  than  the  $oU.  The  nature  of  the  dimate  In  the 
southern  part  of  the  empire  seems  to  Justify  Ailly  this  very  laborious  but  ecoDomlcal  practice.  Rain  c«n- 
monly  foUs  in  such  quantities  and  force  as  to  wash  away  all  the  soluMe  part  of  the  solL  and  the  nuuiure 
on  which  Its  fertility  is  supposed  to  depend ;  and  this  often  appears  to  be  so  eflSectuaDy  dime,  that  nothing 
meets  the  eye  but  sand  and  small  stones.  It  Is  therefore  proper  that  the  Chinese  hudwndman  should 
reserve  the  necessary  nourishment  of  the  plant  to  be  applied  at  the  proper  time.  For  this  purpose  reser- 
vcrirs  of  the  requisite  dimensions  are  constructed  at  tiie  comer  of  every  ncld,  or  other  convenient  places. 

998*  WUh  the  seed  or  young  plant  ilsjtro/yer  manure  u  moariablv  ajijiUed»  It  is  then 
carefully  watered  in  dry  weather  night  and  morning,  very  often  with  the  black  stagnant 
contents  of  the  common  sewer ;  as  the  plants  advance  in  growth  the  manure  is  changed 
in  some  instances  more  than  once,  till  their  advance  towards  maturity  makes  any  further 
application  unnecessary. 

999.  TkepubHc  retiring-houMet  are  described  by  Dr.  Abel,  as  rather  constructed  for 
exposure  than  concealment,  beiug  merely  open  sheds  with  a  railway,  over  the  reservcnr. 

1000.  The  mudure  of  soils  is  said  to  be  a  common  practice  as  a  substitute  for  manure : 
<<  they  are  constantly  changing  earth  from  one  piece  of  ground  to  another ;  mixing  sand 
with  that  vrhich  appears  to  be  too  adhesive,  and  loam  where  the  soil  appears  to  be  too 
loose,  &c." 

1001.  The  terrace  cuUivation  is  mentioned  by  Du  Halde  and  others,  as  carried  to  great 
perfection  in  China ;  but  the  observations  of  subsequent  travellers  seem  to  render  this 
doubtful.  Lord  Amherst's  embassy  passed  through  a  hilly  and  mountainous  country  for 
many  weeks  together :  but  Dr.  Abel,  who  looked  eagerly  for  examples  of  that  system  of 
cultivation,  saw  none  that  answered  to  the  description  given  by  authors*  Du  Halde's 
description,  he  says,  may  apply  to  some  particular  cases ;  but  the  instances  which  he  ob- 
served lead  him  to  conclude  that  terrace  cultivation  is  in  a  great  measure  confined  to  their 
ravines,  undulations,  and  gentlest  declivities. 

1003.  Rows,  or  driUs,  are  almost  always  adopted  in  planting  or  sowing ;  and  for  this  pur- 
pose the  lands  are  laid  flat,  and  not  nused  into  ridges  with  intervening  furrows.  Tliey 
are  said  to  be  particular  in  having  ttie  direction  of  their  rows  from  norUi  to  south,  which 
other  circumstances  being  suitable  is  certainly  a  denrable  practice.  Before  sowing,  seeds 
are  generally  kept  in  liquid  manure  till  they  germinate.  Barrow  frequently  saw  in  the 
province  of  Keang-4ee  a  woman  drawing  a  li^t  plough  with  a  single  handle  (Jig,  156  o), 
through  ground  previously  prepared ;  while  a  man  bield  the  plough  with  one  Imnd,  and 
with  the  other  cast  the  seed  into  the  drills. 

1003.  Forests  of  immense  extent  exist  on  the  mountains  of  the  western  districts  of 
China,  and  abound  in  almost  every  species  of  tree  known  in  Europe,  and  many  others 
imknown.     Besides  timber  and  fuel,  these  forests  supply  many  valuable  products  as 
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bukt,  guniiy  oils,  and  foinsy  lued  in  the  arts.  Rosewood,  ebony,  sandalwood,  Ironwood, 
and  a  great  variety  of  others  are  sent  to  Europe  for  cabinet  work.  Tbo  Chinese  aloe  has 
tlie  height  and  figure  of  an  olive  tree.  It  contains  within  the  bark  three  sorts  of  wood ;  the 
first,  black,  compact,  and  heavy,  is  called  cagle-wood ;  it  is  scarce ;  the  second,  called 
calnDbooc,  is  light  like  rotten  wood ;  the  third,  near  the  centre,  is  called  calamba  wood, 
sod  sells  in  Inma  for  its  weight  in  gold ;  its  smell  is  exquisite ;  it  is  an  excellent  cordial 
in  cases  of  fainting,  or  of  palsy. 

1004.  T%e  national  agricultural JHe  of  the  Chinese  deserves  to  be  noticed .  Every  year 
on  the  fifteenth  day  <^  tlw  first  moon,  which  generally  correspoods  to  some  day  in  the 
beginning  of  our  March,  the  emperor  in  person  goes  through  the  ceremony  of  opening 
the  ground ;  he  repairs  in  great  state  to  the  field  appointed  for  this  ceremony.  The 
princes  of  the  imperial  fimiily,  the  presidents  of  the  five  great  tribunals,  and  an  immense 
Bomber  of  mandarins  attend  him.  Two  sides  of  the  field  are  lined  with  the  officers  of 
the  emperor's  bouse,  the  third  is  occupied  by  different  mandarins ;  the  fourth  is  reserved 
lor  all  the  laborers  of  the  province,  who  repair  thither  to  see  their  art  honored,  and  prac- 
tised by  the  head  of  the  empire.  The  emperor  enters  the  field  alone,  prostrates  himself, 
and  touches  the  ground  nine  times  with  his  head  in  adoration  of  Tien,  the  God  of  heaven. 
He  pronounces  with  a  kmd  voice  a  prayer  prepared  by  the  court  of  ceremonies,  in  which 
be  invokes  the  blessing  of  the  Great  Being  on  his  labor,  and  on  that  of  his  whole  people. 
Then,  in  the  capacity  of  chief  priest  of  tfie  empire,  he  sacrifices  an  ox,  in  homage  to 
heaven  as  the  fountain  of  all  good.  While  the  rictim  is  offered  on  the  altar,  a  plough  is 
brou^  to  the  emperor,  to  which  is  yoked  a  pair  of  oxen,  ornamented  in  a  most  mag- 
nifioeni  style.  The  prince  lays  aside  his  imperial  robes,  lays  hold  of  the  handle  of  the 
plough  with  the  right  hand,  and  opens  several  furrows  in  the  direction  of  north  and 
south ;  then  gives  the  plough  into  the  hands  of  the  chief  mandarins,  who,  laboring  in 
succession,  «usplay  their  comparative  dexterity,  llie  ceremony  concludes  with  a  distri- 
bution of  money,  and  pieces  of  cloth  as  presents,  among  the  laborers;  the  ablest  of  whom 
ciecnte  the  rest  of  the  vrork  in  presence  of  the  emperor.  After  the  field  has  received  all 
the  necessary  work  and  manure,  the  emperor  returns  to  commence  the  sowing  with  simi- 
lar ceremony,  and  in  presence  of  the  laborers.  These  ceremonies  are  performed  on  the 
same  day  t^  the  viceroys  of  all  the  prorinces. 

SuBsscr.  9«     PretaU  State  ofAgricuUyste  m  CMnete  2\itory,  Thibett  and  Bootan. 

1005.  Chmeae  Talaiy  is  an  extensive  reoon,  diversified  with  all  the  grand  features  of 
nature,  and  renaarkable  for  its  vast  elevated  plain,  supported  like  a  table,  by  the  moun- 
tains of  Thibet  in  the  south,  and  Allusian  chain  in  the  north.  This  prodigious  plain  is 
little  known  ;  its  climate  is  supposed  to  be  colder  than  that  of  France ;  its  deserts  to  consist 
chiefly  of  a  black  sand ;  and  its  agriculturo  to  be  very  limited  and  imperfect.  Wheat, 
however,  is  said  to  be  grown  among  the  southern  Mandshurs. 

1006.  Thibet  or  THUt  is  an  immense  tract  of  country  little  known.  It  consuls  of  two 
divisions,  Thibet  and  Bootan*  The  climate  of  Thibet  is  extremely  cold  and  bleak  to^ 
wards  dw  south,  for  though  on  the  confines  of  the  torrid  zone  it  vies  in  this  respect  with 
the  AI|Ni  of  Italy.  That  of  Bootan  is  more  temperate ;  and  the  seasons  of  both  divisions 
are  severe  to  those  of  BengaL 

1007.  iVUh  respect  to  surface,  Bootan  and  Thibet  exhibit  a  very  remarkable  contrast. 
Bootan  presents  to  the  view  nothing  but  the  most  misshapen  irregularities;  mountains 
covered  with  eternal  verdure,  and  rich  with  abundant  forests  of  large  and  lofty  trees. 
Almost  every  favorable  aspect  of  them,  coated  vrith  the  smallest  quantity  of  soil,  is  cleared 
and  »An^^  to  cultivation,  by  being  sliclved  into  horizontal  beds :  not  a  slope  or  narrow 
dip  of  land  between  the  ridges  lies  unimproved.  Thereis  scarcely  a  mountain  whose  base 
b  not  washed  by  some  rapid  torrent,  and  many  of  the  loftiest  bear  populous  villages, 
amidst  orchards  and  other  plantations,  on  their  summits  and  on  their  sides.  It  combines 
in  its  extent  the  most  extravagant  traits  of  rude  nature  and  laborious  art. 

Hna.  7Mk«,ontlicoCherhaiid,strilu!satraTcner.at  firat  fight,  as.  one  of  thcleaafc  favored  countries 
uadef  heaven*  and  «pp^"  to  be  in  a  great  measure  incapable  of  culture.  It  exhibits  only  low  rocky  faiUs, 
without  any  visible  vegetation,  or  extensive  arid  plains,  both  of  tbo  most  stem  and  stubborn  a^Mict,  pn>- 
nMng  fidl  as  little  as  tbcy  pKoduee. 

1009.  The  agriculture  of  Thibet  has  many  obstacles  to  contend  with.  Its  conunon  pro- 
ducU  are  wheat,  pease,  ana  barley.  Rice  grows  only  in  the  southern  parts.  Turnips, 
pumpkins,  and  cucumbers  are  abundant.  Tlie  greater  part  of  the  plants  which  travellers 
have  noticed  are  such  as  are  met  with  also  in  Europe  and  in  Bengal.  At  the  foot  of  the 
mountains  are  forests  of  bamboos,  bananas,  aspens,  birches,  cypresses,  and  yew -trees.  The 
ash  is  remariud>ly  large  ipd  beautifnl,  but  the  firs  small  and  stunted.  On  the  snow-clad 
mountains  grows  the  rheinn  nndulatum,  which  ihe  natives  use  for  medicinal  purposes. 
Hk  country  contains,  both  in  a  wild  and  cultivated  state,  peaches  and  apricots,  apples, 
pears,  oranges,  and  pomegranates.  The  cacalia  saraoenica  serves  for  the  manufactiue  of 
ckoH^,  a  spirituous  and  slightly  add  liquor. 
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'    iOlO.   TUfatakkfultincHiiniab,  limljr  inhcrdaandflocki;  butthieflyin  murild  Oate. 

Tbe  tame  hones  an  imallibut  full  of  spirit  uid  rvstive.  Tbc  caULv  uv  only  of  middling 
beiffht,  Hiere  are  nuTnerous  floclci  of  ihecp,  grneraltj  of  a  small  breed  ;  their  head 
and  1^  are  black,  their  hdoI  line  and  tofi,  and  their  mutton  eicelUnt ;  it  is  EBteu  in  a 
raw  state,  afler  haiing  been  dried  in  the  cold  air,  and  ieasoned  with  garlic  and  ipices. 
The  goata  are  numerous,  and  ceiebraled  for  tbi^r  line  hair,  which  is  used  in  the  manu- 
lacture  of  shawls ;  this  grows  under  the  coarwr  hair.  The  yak,  or  grunting  oi,  fur- 
nished with  long  and  thick  iioir,  and  a  tail  singular  for  its  ^Iky  lustre  and  uudulatiag 
fonn,  furnishes  an  anide  of  luxury  common  in  all  Ihe  countries  of  the  East.  The  musk 
oit  the  ounce,  a  species  of  tiger,  the  wild  hune,  and  the  lion,  are  among  the  aninuls  of 
the  country. 

101 1.  TAel  eUganl  ipecimem  afdiM  anju 
teetuTt,  both  In  tlie  construction  of  mansion 
{Jif.  I59.)iOrpalaces,aadinbridgesandotbe 
public  works,  iliould  be  found  in  such  i 
country  ii  rather  singular.  In  Turner's  jour 
ney  through  tliis  cnounuinous  region,  be  founi 
bridges  of  various  descriptions  generally  0 
timber.  Over  broad  stieama,  a  triple  o 
quadruple  row  of  timben  project  one  over  thi 
other,  their  ends  inserted  into  the  rock.  Iler 
are  almost  totally  eicluded,  on  accoount  o] 
Ihe  exreme  rapidity  of  the  riiets.     The  wides 

berorironcliuinawhichsupporta  mailed  platform  {Jig.  1 GU  \ and  two  chains  are  stretched 


above  parallel  with  (besides,  to  allow  of  a  matted  border  for  tlie  safety  of  the  patsenger. 
Horses  are  permitted  to  go  over  this  bridge,  line  ata  dme.  lliere  is  another  bridge  of  a 
more  simple  construction,  formed  of  two  parsJlel  cliains,  round  whicb  creepers  are  looaely 
twisted,  sinking  very  much  in  the  middle,  where  suitable  planks  are  placed  for  a  path. 
Another  mode  of  passing  riven  is  by  two  ropes,  of  rattan,  or  stout  osier,  stretched  from 
one  mountain  lo  another,  and  encircled  by  a  hoop  of  the  same,  llie  passenger  place* 
himself  between  them,  silCiiig  in  the  hoop,  and  seising  a  rope  in  each  hand,  slides  bim. 
■eir  along  with  facility  and  speed  over  an  abyss  tremendous  to  behold.  Chain  and  irira 
bridges,  coustiucted  like  those  of  Hiibet,  are  now  becoming  common  in  Britain  ;  and  it 
ii  singuUr,  that  one  is  described  in  Iluldunion's  ZturJiani  {Nevxait-  1785.)  as  having 
been  creeled  over  the  Tees. 

SunacT.  10.  Freient  State  «/  JghcuUvre  in  tie  Aiiatir  IdatvU,  tncfiidiiig  aha  tkote  if 
Auttralaaa  onlJ  Polynetia. 
1013.  Tktulandi  of  Atia  and  Aiutmtam  form  a  great  and  important  part  of  our  globe; 
■nd  seem  well  adapted  by  nature  for  the  support  of  civilised  man,  though  at  present  they 
are  mostly  peopled  by  savages.  Some  Eun^ieau  colonies  bare  been  nude,  especially  in 
New  Holland  and  Van  Diemans  Land,  which  will  probably  after  irlong  and  indeGnile 
period,  dviliie  tlie  whole.  The  immeniie  population,  agriculture,  commerce,  power,  and 
nGiKmFiit,  which  may  then  exist  in  these  Ktracly  known  TegiaI)l^  a»  too  vast  aiid  various 


SboEl.  .'  AGRICULTURE  IN  ASIA.  1ST 

fir  coDtmnplatnin.  Wa  ifaall  notice  tleie  iilandi  in  the  order  of  Sunuxim,  Bonwo,  tbe 
MmillH,  Um  Celebenan  kles,  New  HoUuxl,  New  Guinu,  New  BriUio,  New  ZeaUnd, 
Veo  DJouuu  Land,  the  Pel^  iale*.  the  LuidraDa  islet,  CaTolioe  idea,  Butdwiuli  ^ei, 
tbe  Marqueiu,  tbe  Socie^  iilei,  indudJDg  Otabeite,  Bud  tbe  Friendlf  Ulca. 

1013.  Sumatra  a  an  uUuid  of  great  enteat,  with  a  dimale  more  temperate  than  that  of 
Beo^,  amrbceormountaiH  and  plaint,  one  thinl  of  which  ii  covered  with  impervioui 
fbnMs,  and  a  wil  conaiuiDg  of  a  atratUD)  of  rvd  clay,  corered  with  a  layer  of  bUck  mould. 
IIe  mod  important  agricultural  pcoductii  rice,  which  ii  grown  both  for  home  consump- 
tioa  and  eipon.  Neit  maj  be  mentioned  the  cocoa-nut,  the  aieca-palm,  or  betel  nut 
tree,  and  the  pepper.  Cotton  and  coSee  are  also  cultivated  ;  and  tbe  luttite  trees  afibtd  the 
rain  benzoin,  ca»ia  or  wild  dnoamon,  rattaiu  or  aoull  canea  (Amndo  rwang],  caoei  for 
wiUingitickt,  turpentine,  and  gumi ;  beiides  ebony,  pine,  undal,  teak,  manduneel,  inn 
wood,  banjan,  aloe,  and  other  woodi. 

1014.  Tlupejgier plant {Pipernignm,Jig.  leia.JiiailenderclimlMngihnib, whJdialM 
nntiattlnjoiDls.   It  is  eiteniively  culIivBted 

■t  Sumatra,  and  the  beniei  exported  to  every  , 
pan  of  dw  world.  According  to  Mandea 
(BiM.  of  Sumatra),  tbe  grouod  cboaen  by  the 
Sumatnni  for  a  pepper.gaiden,  ii  marked 
out  into  regular  iqnaret  of  nx  feet,  the  in- 
tended dktuiee  oT  the  plant*,  of  wbidi  there 
are  uBiaUjtktbouuodineach  garden.  TTie 
Den  buiineia  ia  to  plant  the  cbinliareena, 
■Uch  isrve  as  prop*  to  the  pepper-vinea, 
■odare  cuttingsoTa  tree  of  that  name,  which 
iiof  quick  growth.  When  the  chinkareen 
kai  been  nne  months  planted,  tbe  moat 
pnaniang  perpendicular  shoot  is  reaened  for 
growth,  and  the  others  lopped  off:  thia 
dootf  after  it  baa  acquired  two  fathoms  in 
hdght,  ia  deemed  sufficiently  high,  and  its  top 

ii  cut  off.  Two  pepper-vines  are  luually  planted  to  one  chinkareen,  round  which  the 
riitn  twist  for  support;  and  after  being  suffered  to  grow  three  yearn  (by  which  time 
they  acquire  eight  or  twelve  feet  in  height),  they  are  cut  off  about  three  feet  from  the 
ffoond,  and  being  looaened  from  tbe  prop,  are  bent  into  the  earth  in  such  a  manner 
that  the  uppra  end  is  returned  to  the  root.  Thia  operatiun  gives  fresh  vigor  to  the 
plants,  and  tbey  bear  fruit  plentifully  tbe  ensuing  aeaaon.  The  fiuit,  which  it  pro- 
duced in  long  spikes,  is  four  or  five  months  in  coming  to  maturity  :  the  beiriea  are  at 
iiK  gren,  turn  to  a  Ivight  red  when  ripe  and  in  perfection,  and  soon  fall  off  if  not 
gatfascd  in  proper  time.  As  tb*  whole  clutter  doat  not  ripen  at  the  same  time,  part  of 
the  heniea  would  be  lost  in  waiting  for  the  latter  ones;  tbe  Sumatrans,  therefore, 
pluck  tbe  bunches  at  soon  at  any  of  the  berries  ripen,  and  spread  Ibem  to  dry  upon  mata, 
er  upon  the  ground  ;  by  di>ing  tbey  become  black,  and  more  or  lets  shrivelled,  according 
Id  their  degree  of  maturity.      Tbcie  are  impoiied  here  under  tbe  name  of  black yqijier. 

""kitoBmn-ltthorL]ie«ndpiTf«tbciri»of IheitME  ■ptdetKrlppedofttlelroulsmuU.     For 
m  the  bmia  mtf  ite^pol  bir  tteut  t  fortiiight  In  wtlfT,  UU  by  BwclLiiig  llHir  outer  covcrlnga 
ircfliUy  dried  by  enpouue 


1016.  7'Aefa(c{J«/'(Piprrie(&,^£.  IGIi.]iaalsocu1dvaledtoacoii^derableeileot.  It 
■lailender-Btemmedclimbing  or  tiaUing  plant,  like  tbe  black  pepper,  with  imooth-pointed 
leaves.  Tbete  leavei  serve  to  enclose  a  few  tlices  of  the  nut  of  tbe  areca  palm  (cno. 
nously  called  the  ietdnW).  Tbe  areca  being  wrapped  up  in  tbe  leaf,  die  whole  is  covered 
with  a  little  cbuuatn  or  shell-lime  to  retain  the  flavor.  The  preparation  has  the  name  of 
betel,  and  is  chewed  by  tbe  better  tort  of  southern  Asiatics  to  swevten  tbe  breath  and 
■trtngthen  the  ilomach  ;  and  by  the  tower  clastet,  at  oun  do  tobacco,  to  keep  off  the  calls 
of  hunger.      The  consumption  it  very  exlenuve. 

1017.  Tte  artca  palm  (Areca  catechu)  grows  to  the  height  of  forty  or  Gfly  feet  wiili 
t  Knight  trunk,  and  it  cultivated  in  the  margins  of  fleldt  for  itt  nut  or  fruit,  which 
Is  sold  to  preperc  beteL 

lOlS.  rAnejerlj  a/*  coftsn  WTcuJliiiUal,  including  tlie  silL  cotton  (Anniaicah'),  a 
haodKnw  tree,  which  has  been  compared  by  some  to  a  dumb  waiter,  bom  the  regularity 
of  its  biancbes. 

1019.  Jilt  Em  ttoek  of  Sumatra  arc  horses,  cows,  butTaloes,  sheep,  and  swioe.  TVy 
are  all  diminutive.  Tbe  borto  It  chiefly  used  for  tbe  saddle,  and  the  buffalo  ibr  lubor. 
Tbe  wild  toimali  are  munerous,  and  include  the  dvet  cat,  monkey,  argus  pheasant,  tbe 
jungle  w  wiU  fowl,  and  the  small  breed  found  also  U  Bautom  on  the  west  of  Java,  and. 
weU  kwma  ia  Britaio  by  thai  name. 
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1090.  Ammo  k  tbs  lufM  Mnd  in  the  wctld  ont  ta  Kaw  HoHuid.  It  blow  ud 
DMnbjr  Unrardi  the  dan.  Mid  in  ihli  respect  and  in  Its  clinuuc^  is  liniiUr  to  Jan. 
Hw  aoU  Is  natunll;  fntiW ;  but  (giicultur*  ii  naglectad,  tlw  inliibituiti  occupring 
Ihemadvn  in  nanliiDg  for  gold,  wlucli  tliey  eidmigs  with  iIm  J^mdcso  fv  the  neccs- 

lOSl.  TTttma,erbilttkoliigptpptrlP^iiuHaf^CHm),  ucaltinUdhtn.  It  ia  m 
^vb  witl),a  rocked  Hem  sod  oUoi^  Itmm,  bcwing  a^ikv  of  beniea,  aod  bning  thiclc 
roots.  Hw  root  of  tbis  plant,  bniiaad  or  dteired  in  Ifae  nlOlltl^  and  mixed  witb  tlw  salira, 
jlddb  tbat  aauseous,  Iwt,  intoiiettii^  juice,  wluch  is  so  Kceplabie  lo  the  natnes  of  tiie 
SouOi  Sea  isUnda,  and  wMdi  is  qtoken  of  with  »  miidi  jutt  detestatioo  by  voyagtas.  A 
■imilar  drink  u  made  in  Pern  from  the  meal  of  the  msise.  Ilier  pour  the  liquor  of  the 
coeoa-oni,  or  a  little  water,  on  the  bruised  or  nustieated  matter,  and  then  ■  snail  qnantitf 
produces  intoxication  and  sleep.  After  the  use  of  it  for  soma  time,  it  ptoducea  inflam- 
Biatioii,  leprmis  ulcers,  and  consuinpiion.  It  is  culdTSled  in  all  the  South  Sta  jslanda, 
csc^tUng  the  New  Hcbridea  and  New  Caledonia,  (^ni'i  IVatieli.] 

toss.  71«Jtfa)riIIrub<>' i^M'Vpt'M'Mnid^  arc  a  numerous  group,  generallr  fruitful  ix 
rice,  cotton,  Ifae  sugar-cane,  and  cocoa,  lite  bn    '"'"''         ' 

lots.   Tie  CdtbaUm  IJanii  arc  Utde  know 
plants;  and  the  inbaUlaDta  cultiTUc  peat  qua 

10S4.  3^  Uabucai,  or  Spia  IilamU,  are  onall,  but  fertile  in  agricultural  pmducta. 
In  ■ome  Ibe  bread-IVuit  is  atltjiated,  also  die  lago  palm,  with  elona  and  nutmegs. 
Hie  nutm^>ti««  ( JfiyriMien  *naaabala]  grows  to  the  nte  of  a  pear-tre«^  with  launJ-l^ 
leavca  ;  it  bears  fiiiit  from  the  age  of  ten  to  one  hundred  fcan.  The  fruit  is  about  One 
tite  of  an  ^iricot,  and  when  ripe  nearly  of  a  nmilai  color.  It  opens  and  discoraa  dw 
mace  of  a  deep  red,  growing  orer  and  in  part  covering  the  thin  ibell  of  Ifae  nulmcg, 
which  is  blac^  The  tree  jields  dn'ec  crops  annually  ;  the  flrst  in  April,  whicb  is  the 
beat ;  the  second  in  Auguil ;  and  Ihe  third  in  December ;  yel  Ifae  fruit  requiies  nine 
months  to  ripen  it.  When  it  ia  galbrred,  the  outer  coriaceous  cotering  is  first  stripped 
off,  and  tfaen  the  inner  carefiilif  aepanted  and  dried  in  the  sun.  The  nutm^s  ia  the 
rfiell  are  exposed  to  beat  and  smcce  for  tlnee  "'■^">",  then  btoken,  and  the  keraelB 
thrown  into  a  strong  mixture  of  lime  snd  water,  which  is  suppoaed  to  be  imiMniy  lor 
their  pRoerration,  after  which  they  are  detuied  and  packed  up ;  and  with  the  same  in- 
tentioa  the  mace  is  sprinkled  with  salt  water. 

1035.  Weuifattaiui,  or  what  nuybccalledlfae  continent  of  Auitaalaaia,  baa  a  fine  and 
salubrfena  climale ;  ud  beinson  tin  louthem  aide  of  the  equator,  the  scaaoos  are  the 
leresse  at  tbose  in  Europe.  Ihe  surface  is  in  general  low  and  Uvd,  and  little  oixii- 
pied  by  mountains,  Ibe  country  is  naturally  rather  barren  than  flenilo ;  the  sosl  is 
sandy,  and  many  of  the  lawoi  or  Hvannahs  are  rocky  and  batiBi.  Woods  occur  fre. 
quently,  hut  then  appear  to  be  few  tv  none  of  thooe  eilensiTe  forests  whidi  corer  toA 
impiense  tracts  in  moat  new  countries.  The  inbahitanta  being  laTagcs  of  the  loweat 
grade,  have  no  kind  of  agricuhure  or  cultinlton.  That  art,  howerer,  is  making  rapid 
progress  round  the  British  colony  of  Botany  Bay. 

1036.  Pajrua,  or  New  Guaua,  partakes  of  the  opulence  of  the  Moluecaa,  and  ifacir 
lingular  tarieties  of  plinti  and  aninuU.      The  coasts 
are  lofty,  and  abound  with  cocoe-lnxs ;  in  the  interior, 

woods  of  great  varien  of  species,  and  abounding  ip--^ 
wildiwine  (Jfe.  169.)     Binkof  paradise  and  elcgant^^^^^^ 
parrots  abound !  they  are  iihol  with  blunt  arrows,  ••'•^      _  * 

caught  with  trird-lime   or  nooses.     The  bowdi  and  -■•— 

breast  brang  extracted,  they  an  dried  with  smoke  and  sulphur,  and  sold  fbr  ni 
of  iron  to  such  navigators  as  touch  at  the  island. 

1027.  New  Brilaia,  Nea  Ireland,  the  Solomm  Iilci, 
Nan  Caledonia, aiui  the  NeaHebridei,  are  litttle  known. 
They  sremounl^nous  and  woody,  with  (crtitevalrt  and 
beautiful  streams.  The  nutmeg,  cocoa,  yam,  ginger, 
pepper,  plantains  {_fig.  163.)  iiugar.4^anes,  and  other 
Ihiits  and  apice-treca  abound. 

103S.  iVfuZeafatvihasscarcely  anyagricuhurc;  but 
plantations  of  yam,  cocoa,  and  iweel  polaloe.  There 
is  only  one  shrub  or  tree  in  this  country  which  pro- 
duces fruit,  and  that  is  a  kind  of  a  berry  almost  taste- 
less; but  tbey  have  a  plant  (Pjiormiunt  Unai),  which 
answers  all  the  uses  of  hemp  and  flax.  There  arc  two 
kinds  of  this  plant;  the  leaves  of  one  of  which  are  yel. 
low,  and  the  other  deep  red ;  and  both  of  them  re- 
•emblc  tbc  leaves  of  Bap ;  of  these  leaves  tbey  nuke 
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liir-  ukI  itp^fy,  uid  imiA  aro^tt  tlMn  My  lU^  of  (be  Und  in  Europe.  Thew 
kmn*  the;  UkewiM  split  into  bladttn^  and  tfing  Ibe  allpi  lofplher,  lono  their  fldUng- 
dOi.  Tbrir  cQoimaB  appud,  by  u  rim]ri«proc«ii,iaiiiadefrointfaeseleBV«ii  and  tbviT 
Gbr-,  b*  anotlMT  prepantion,  i*  made  ftom  the  ibrci.  Hib  plant  is  foaad  both  on  bi^ 
andlowgroond,  indrymwldanddttnibogij  but  aaitgrowi  larger  in  tiieUaer.fttt 
■ri  im  111  bi  ilii  pmprr  iwii      It  baa  laldj  bcsn  — '~      " 

planted,  and  fbund  to  proaper,  in  the  loutb  of 
InJand. 

1039-  rot  DiewuHU  LmA  u  wilbotit  indi- 
goMMW  uricultura ;  but  111  dimale  bang  NiiiUai  4^ 
to  that  <if  England,  its  surface  and  toll  hTorabla 
for  culture,  and  there  being  ftw  natiTCS,  it  I* 
rapidly  colonising  with  British  liuuiei*.  Aa  a 
country  to  enionle  to,  Itappean  tbe  most  deai- 
nblein  Auatralatia,  andsupericvtoany  in  Ada. 

1090.  Tic  Aflm  JiJte  sre  coTCTed  with  wood, 
ud  encirded  by  a  coral  leef.  None  of  theee 
■liniti  have  any  sort  of  grain  or  quadruped ; 
but  iImt  are  rich  in  the  most  ohiaUe  Anil  and 
■pica  inea,  including  the  cabbags-tree  (Artcxt 
<iencea,b,  164.),oocaa,plalrt>iii,andorw^; 
■■d  l^^^^^^«  with  mid  ooeka  and  hena,  and  many 
olbar  birds.     He  culture  of  the  nalires  only 

1031.   Tin  Ladronei  are  a  numeroui   col- 

lectiea   of  rocky  ri^menb,  little  ai^iled  to 

■gricaltufe.     Tbe  iilas  of  Guam  and  Tinian 

■R  OKcpaiona.     Tbe  latter  abouuk  in  eatlle 

lad  friiita,  tbe  breadJhiil,  and  orange ;  but  is 

wkboul  agtictdturc. 
1082.    3fc  OmAief  area  largB  group,  inh^ 

bttcd  by  aavag*',  and  without  agricultiue. 
1033.    7%e  Maryueia  are  in  genersl  rocky 

ud  mountainous,  and  but  very  few  spots  ore 

h  for  cultinoioD.    The  inhabitants  are  saragei, 

but  cultiiate  rudely  the  yam  in   some  places. 

Thty   have,  bowerer,  die  sts,  or  intoxicating 

pcfper  IIOSI.);  and    procure    also    a   strong 

li^ur  (turn  the  root  of  ginger  fur  the  some 

(cnaml  poipose  of  atxumiilating  enjoyment,  fbr- 

gclling  care,  and  linking  iulo  pndound  sleep. 

1004.    Tte  Samiwieh  Ida  resemble  tfaose  of  the  West  Indies  in  climate,  and  the  rest 

of  dw  South  Sea  islands  in  Tegetable  productions.  Ibc  brewL-fruii  tree  attains  great 
perftctioo.      Sugar-canea  grow  to  an  unusual  siie,  one  being  brought  to  Captain  Cook 

fieren  and  a  quarter  incbca  in  circumference,  nnd  having  fourteen  feet  cataUe.  Dogs, 
bogs,  and  rats,  are  tbe  only  natiie  quadrupeds  of  these  islands,  in  common  with  all 
Mbns  that  hare  been  discovered  in  tbe  South  Sea.  The  king  is  a  diiliicd  being, 
■nd  in  the  time  of  Geo.  II.,  and  again  in  IHSt4,  visited  England. 

1035.  TA<  ufawi  a/"  Ota<tei(e  is  surrounded  by  a  iBcf  of  coral  rocks.  Ibe  surface  of 
Uk  country,  except  that  put  of  it  which  borders  upon  the  sea,  is  wry  uneven ;  it  rise* 
in  ridges,  that  run  up  into  Ibe  middle  of  Ibe  iBlwidi  sod  thae  form  mountains,  which 
may  be  seen  at  tbe  dsrtance  of  liity  miles :  between,  tbe  foot  of  these  ridges  and  the  sea 
tis  border  of  low  land,  surrouotUng  tbe  wbole  island,  except  in  a  few  places  where 
the  ridges  rise  directly  from  the  sea :  thu  border  of  low  land  is  in  difiereut  parts  of 
diflerent  brcadtha,  but  no  where  more  than  a  mile  and  a  half. 

I03&  The  tail  cf  Otakdic,  except  00  the  very  lopa  of  tk  ridges,  is  extremely  rich  aiul 
Teitilc,  watered  by  a  great  number  of  rivulets  trfeiceUent  water,  and  covered  with  fhut- 
tms  of  vuioui  kinds.  Ibe  k>w  land  that  lies  botwcvn  the  foot  of  Ihe  ridges  and  the  se% 
sod  (onie  of  tbe  valleys,  are  Ibe  only  parts  of  the  island  that  are  inhabited,  and  hers  it  ia 
popalouB :  tbe  houses  do  not  form  villages  or  towns,  but  are  ranged  along  the  whole 
border,  at  the  distance  at  about  fifty  yajds  fnim  CKb  other,  with  little  plantations  of 
plantsins,  tbe  tree  wUd)  fhroishes  them  with  cloth. 


ripe,  i*  very  pleasant;  1.      ..   ,.     ,  ,— . , 

animvm,  both  propagaud  by  the  Maw)  j  a  fruit  kuown  here  by  tbe  name  of  jambu, 
sad  reAoood  most  delidous ;  sugar^caiK,  wbkb  the  inbabitanu  eat  imw ;  a  root  of 


in  HISTORY  OF  AGRICULTURE.  Pam  I. 

Ae  mlocp  Und,  whidi  the  iolvl^ianti  call  poi  i  ■-   plut  called  ctbee,  sf  which  il» 

root  on);  ii  eaten  ;  a  Trijit  Ifaat  grows  in  a  ^ 

pod,  like  that  of  •  large  kidiK:r  bean,  whicji,  I 

vhni  it  i>  inaiud,  eatB  leiy  much  like  a  ' 

dieatout,  b;  the  nativet  called  whee ;  a  tree 

called   wharra,  called   in   tbe    East  Indies 

pandanes,   which  produce*  fruit  somelfaiDg 

like  the  pine  apple  ;   a  shrub  called  noDa ; 

tbe  morinda,  which  also  produces  fruit ;    a 

apedes  of  fern,  of  which  the  root  is  eaten, 

Old  sometimes   tbe   leaves :   aod  a  plant 

called  theve,  of  which  the  root  alio  is  eaten  : 

but  the  fruiu  of  tbe  nono,  the  fern,  and 

tile  theve,  are  eaten   only  by  the  inferior 

people,  and  in  timet  of  scarcity  :    all  these, 

which  serve  the  inhabitants  for  food,  the 

eaith  produces  ■pontaneouily,  or  witb  little 

culture.     Tbey  had  no  European  fruit,  gardenstufi',  pulse,  or  legumes,  or  gnin  of 

any  kind,  till  some  seeds  of  melons  and  other  vegetables  were  giien  tbeoi  by  Captain 

Cook. 

1038.  Of  lame  onuitaU,  tbe  Otsheitaos  bane  only  bogs,  dogs,  and  poultry ;  neither  ia 
Ibere  a  wild  animal  in  the  island,  except  docks,  pigeons,  parroqueta,  with  a  few  other 
birds,  and  rats,  there  being  no  other  quadruped,  nor  any  serpent.  But  the  sea  suppliea 
them  with  great  variety  of  most  eicelleni  fish,  to  eat  whicb  is  their  chief  luxury,  and  to 
catch  it  their  principal  labor.  ' 

1039.  T'AeFrien^/itanfbareinmosIrespecUtimilar  toOtabete.  TongaOboo  ap- 
pears to  be  a  fidt  country,  with  a  fine  climate,  and  universally  cultivated.  Hie  whcje 
of  this  island  is  said  to  consist  of  enclosures,  with  reed  fences  about  ui  feet  high,  intB'- 
•ected  with  innumerable  roads.  Ilie  articles  cultivated  are  bread  fruit,  plantains, 
cocoa-nuts,  and  yams.  In  the  other  islands,  plantains  and  yams  engage  moat  of  tbeir 
attention  ;  tbe  cocoa-nut  and  bread  fruit-mes  are  dispersed  about  in  less  order  than  tbe 
farmer,  and  seem  to  give  tbem  no  trouble.  Hieir  implements  of  culture  consist  of 
piunted  sticks  of  different  lengths  and  degrees  of  strength. 

SacT.  II.      Frtient  Slals  0/  AgriaJlvre  m  Jfrica. 

1040.  TIa  continent  of  Afma  in  point  of  sgricultural,  aa  of  political  and  ethical  es- 
timation, is  (he  meanest  of  the  great  divisions  of  the  earlli ;  though  in  one  comer  of  it 
(Egypt)  agriculture  is  supposed  to  have  originated.  The  ctimaie  is  everywhere  hot, 
and  intensely  so  in  the  nonbem  parts.  The  central  parts,  as  far  as  known,  consist  oT 
ridges  of  mountains  and  immense  deserts  of  red  sand.  llKre  are  very  few  rivers,  inland 
lakes,  or  seas,  and  indeed  fully  one  half  of  the  whole  of  this  continent  may  be  considered 
tH  either  desert,  or  unknown.  Some  of  tlie  African  islands  are  fertile  and  important, 
espeoally  Madagascar,  Bourbon,  Msuritias,  &c.  Wc  shall  take  tne  countrin  of  Afiio 
in  the  order  of  Abysdnia,  Egypt,  Mahometan  states  of  the  i>ortb,  western  coast,  Cqie 
of  Good  Hope,  eastera  coast,  UadagaKSJ,  and  other  isles. 

SunxcT.  1.     Freient  SlaU  of  Agricuitun  in  Abyimaa. 

1041.  The  dimale  of  Abyainia,  tbou^  exceedingly  various  in  diSermt  parts,  is  id 
general  tempersle  and  healthy.  The  >ut^  of  the  country  is  geoerstly  rugged  and 
mountainous ;  it  abounds  with  Asesla  and  morasses ;  and  it  is  also  inUnp^ied  widi 
many  fertile  valleys  and  plains,  that  are  adapted  ' — '■■ 

to  pasture  and  tiUaffe.  Tbe  riven  are  num 
and  large,  and  contribute  much  10  general  fer 
The  soil  is  not  naturally  good,  being  in  genenii 
and  sandy;  but  it  is  rendered  fertile  andprodi 
by  irrigBtion  and  the  periodical  rains. 

1042.  The  BgricuUtLral prodMCum vhtmtthi 
millet,  and  other  grains.  Iliey  cultivate  tbe 
peach,  pomegranate,  sugar-cane,  almnnds,  le 
{Jig.  166.),  citrons,  and  oranges ;  and  they  have  1 
roots  and  hertn  which  grow  spontaneously,  and 
Boil,  if  properly  managed,  would  produce  \ 
more.  However,  they  mskelittle  wine,  but  co 
tfaemselvt*  vritb  the  liquor  whidi  tbey  draw 
4Im  sugat-caoe,  and  tbeir  boney,  which  is  eici 
and  ibuiidaiiL      .They   have  tbe  coff^tree,  s 
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lyanc  fruit.'  Tlw  country  alto  producea  dud^  ottwr  plantiu>dftuiti,lliatareadapt«l 
both  fir  domeMic  and  mr^diul  too.  Here  u  plenty  of  cotton,  whidi  grawi  oo 
dmbs,  like  the  Indian.  Their  foreits  aliound  with  traa  of  munu  dacriptiDDi,  paRi- 
euUrly  ibr  mck,  baobab,  redar,  lycamorc,  Ac. 

1043.  Tht  line  ilnck  of  Abfuinia  includea  Ixme*,  nme  at  whidi  are  of  a  very  fine 
brrfd;  mul«,  anan,  cuneh,  dromeduies,  oiea  of  diSerent  kinda,  (^.  167.)    can, 
■beep,  Bud  goats;  and  tbew  conntitute  Ifae 
gviDdpalwealthoFibeinhabitarta.  Arooogn 

tbe  wild  aninuds,  we  may  reckon  the  ante- 
lope, the  buCUo,  the  wild  boar,  iIk  jack-  / 
(1,  the  elrphant.  tbe  ifainoceroa,  Ibe  lion,/ 
the  leopard,  tbe  hyiena,  the  tyni,  ape,  and  l 
baboon,  which  are  very  deatnictive  to  the  V 

Ifae  lecon,  or  wild  mule,  and  tbe  wild  aaa  ; 

die  jerboa,  the  fennic,  aflbkoko,  bare,  8lc. 

Tbe  hare,  as  well  a^  tbe  wild  boar,  19  deemed 

unclean,  and  not  ua«d  aa  food.      Bruce  aaw 

DO  tparrowa,  magpiea.  dot  bata ;  nor  many  ' 

water-fowl ,  nor  any  geese,  elcept  the  golden  - 

goDte,  or  goose  of  the  Nile,  which  i«  coni- 

moo  in  every  pan  of  Africa ;  but  there  are  mipea  in  the  manbea.      The  lociuta  of  ihi* 

RHintiy  are  very  deslructiTe ;  they  have  alto  ft  apeciea  of  anit,  thai  are  injuiioua ;  but 

(nun  their  beea  they  derive  a  rich  supply. 

1044.  Tkt  agticulltm  of  Abyaiaia  is  of  far  lets  uae  to  the  iDbabitauta  than  it  might  be- 
fiir  want  of  application  and  exertion.  There  are  two,  and  often  three  barvealt  in  tbe 
yiar;  and  where  they  have  a  supply  of  water,  they  may  low  in  all  seasons  ;  many  of 
ilieir  trees  itnd  planta  retain  their  vndure,  and  yield  fruit  or  flowers  throughout  the  year; 
the  weil  side  of  a  tree  biotsomi  lint,  and  bears  fruit,  then  the  toulh  side,  neit  the  north 
>ide,  and  last  of  all  the  eait  aide  goea  through  the  sume  procen  towardithe  beginning  of 
tbe  rainy  aeaaons.  Their  paslures  are  Mvered  with  Hocks  and  herds.  They  have  grass  in 
abundance,  but  they  neglect  to  make  bay  ofit ;  and  therefore  tbey  are  obliged  to  wpply 
On  defect  by  feeding  their  cattle  with  barley,  or  eome  other  graia.  Notwithstanding 
the  plenty,  and  frequent  return  of  their  -crops,  tbey  are  aometiines  reduced  almost  to 
fmine,  diher  by  the  deiattations  of  tJie  locusts  or  graa&boppers  which  Inleat  tlie  country, 
or  by  tbe  more  destructive  ravages  of  dieir  own  armiea,  and  those  of  their  enemiea. 

SuasECT.  i.      PreiciU  Stale  if  Agricidturt  In  Egspi- 

1045.  Tbe  chiRofe  d/'£j37'<  baa  a  peculiar  cliaracterfrom  the  t 
veri  uncolnroon.  The  heal  is  also  citreme,  particularly  froi 
irbile  the  rod  leauin,  or  a  kind  of  spring,  eiiends  through  ttie  oSier  montln. 

104G.  The  lurfact  if  the  country  ia  varied  in  some  regions,  but  is  otherwise  flat  and 
nnifarm.  Far  tbe  greater  part  presents  a  narrow  fertile  vale,  pervaded  by  the  Nile,  and 
bounded  on  either  aide  by  barren  rocks  and  mountaina.  The  soil  of  Egypt  baa  been 
variously  dncribed  by  difiercnt  travdlen,  some  representing  it  as  barren  tand,  only 
rendered  fertile  by  watering,  and  others  aa  "apure  black  mould,  free  from  stones,  ofa 
very  tenacious  and  unctuous  nature,  aud  so  rich  as  to  require  no  manure."  The  latter 
sppears  to  prevail  only  in  the  Delta. 

1047.  'i%ryntiIil;<F/'££»juhasbeengenerallyaacribed  to  the  inundations  of  the  Iffle, 
butihia  is  applicable  in  a  strict  sense  only  to  parts  of  the  Delta;  whereas,  in  other  dis- 
tricts there  are  canals,  and  tbe  adjacent  landa  are  generally  watered  by  machinea.  Oray'a 
description  of  Egypt,  as  immened  under  the  influx  of  the  Nile,  though  esquisitely 
poetical,  is  Car  Iroin  being  just  In  Upper  Egypt  tlie  river  is  cooflned  by  high  banks, 
■ducfa  prevent  any  inundation  into  the  adjacent  country.  Una  ia  also  the  case  a  Lower 
Egypt,  except  at  tbe  eitnnnities  of  the  Delta,  where  the  Nile  is  never  more  than  a  fev 
ha  below  tbe  surface  of  the  ground,  and  whin  of  course  inundation  takes  place.  But 
tbe  country,  as  we  may  imagine,  is  without  batHtationt.  The  ferdlity  of  Egypt,  ac- 
coding  (o  Browne,  an  intelligent  traveller,  arises  from  human  art,  lie  lands  near  tbe 
river  are  watered  by  madiinet ;  and  if  they  eitend  to  any  width,  canals  have  been  cut. 
Tbe  soil  in  gcnend  is  so  rich  aa  to  require  no  manure-  It  is  a  pure  black  mould,  i^ee 
from  stones,  and  of  a  very  tenacious  unctuous  nature.  When  left  unculliTatad,  Assures 
(■•e  been  observed,  arising  from  eitreme  beat,  of  nicb  depth  that  a  tfeu  of  sii  feet 
(ould  not  roch  the  bottom, 

104S.  The  liniU  ^  ctdlioaUd  £^0^  are  ancroacbed  upon  annually,  and  barren  sand  ia 
accnmuUting  front  all  parts.  In  1517,  the  era  of  the  Turkish  couqueat,  lake  Mareotis 
was  at  no  dulancu  from  the  walls  of  Aleiandria,  and  the  canal  which  ctmveycd  the  waters 
into  iba  dty  was  still  navigable.     At  thia  day  tbe  lake  bu  diMppBusd,  and  iba  bnda 
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watemd  bj  i^  ofaMi,  according  to  "■'■^r",  produced  abundance  of  conw  *iM^  and 
larioui  ftuito,  ara  clianged  ioto  decots,  in  which  ■»  fi)und  neither  ibrub^  nor  idant,  nor 
venture,  llie  canat  ilwlf,  tba  noA  at  Alexander,  nfcfiij  to  the  nibnslence  of  the 
' '-  -U  of  thedtr,  which  he  built,  u  Dcsrtj  choked  up,  and  pcoenes  tha  oaten  only 


e  late);  been  aikipled  for  opening  and  per- 
"    '  "into  the  euliini  part  cf 
it  peiisbed  tbe  bnutifiil 
province  which  it  fertiliied,  and  tbe  famou*  canii  b^un  by  Necoa,  and  finiihed  by 
"*  '--  y  Philaddphuk     The  famous  irocfci  executed  by  king*,  who  coughl  their  glory 
■a  in  thepniaperi^  of  tbe  pei^e,  luie  Dot  been  able  ID  resiU  tbe  ravagea  of 
r>^^  thing,  Ultitburieaitwlfuuderthe 


wreck  of  tiie  kingdoina  wboae  fbondalioo  k  hai  upped.  The  canal  of  Amrou,  tbe  last 
of  tbe  gieal  vorks  of  Egypt,  and  which  fanned  a  conununicaliou  between  Foiilat  and 
Colioum,  readm  at  prcacDt  no  farther  than  about  four  leagues  tieyond  Cairo,  and  loses 
■laelf  in  the  lake  of  Pilgrimt.  Upon  the  whole,  it  may  be  confidently  affirmed  that 
upward*  of  one-third  of  tbe  lands  ibnnerly  ia  culdralion  ii  metamorphosed  iota  dreary 

1049^  Landid propaijf  in  Egypt  ii  for  the  moat  part  to  be  considered  as  divided  belwsea 
Ibe  government  and  tbe  religious  bodies,  who  pertbrm  the  service  of  tbe  moaques,  and 
have  obtained  possession  of  what  they  bold  by  tbe  muniGcenre  of  princes  and  ridi  men,  or 
by  tbe  measures  taken  by  individuals  for  the  benefit  of  their  posterity.  Hence,  a  large 
proportion  of  the  tenants  and  cultivators  bold  either  of  the  govemmcat,  or  tiie  procuralcra 
of  Ibc  mosquca.  But  there  is  one  circunutancv  common  to  both,  vis.  that  their  lands, 
becoming  unoccupied,  are  never  lot  hut  upon  terms  ruinous  to  the  tenants.  Besides  tbe 
property  and  influence  of  the  beys,  the  mamelukea  and  the  proferaurg  of  the  law  arc  so 
~  ~  'hi  absolute,  as  to  engroas  inio  their  own  liandi  a  very  considerable  part : 

S  tbe  other  proprietors  is  extremely  small,  and  their  property  liable  to  a 
Every  moment  some  contribution  is  to  be  paid,  m 


repaired ;  there  is  no  right  of  succeauon  or  inheritance  for  real  property,  except  for 
that  called  **  wakf,**  which  ji  tbe  prop^y  of  the  mosques;  every  thing  returns  to 
government,  from  whiefa  every  thing  must  be  repurchased.  According  to  VoliKy,  Ibo 
peasants  are  lured  laborers,  to  whom  no  more  ia  left  than  what  is  barely  suHicieiit  to 
sustain  lifi- ;  but  firowiu  a^s,  that  tbeae  terms  can  be  properly  applied  to  very  few  of 
tbem. 

1050.  Tfie  occupier  ^  the  bmd,  assisted  by  his  family,  is  tbe  cultivattn- ;  and  in  tbe 
operations  of  husbandry  scarcely  requires  any  other  aid.  And  the  tenant  of  land  com- 
monly holds  nu  more  than  be  and  his  fam3y  can  cultivate,  and  gather  tbe  produce  ofl 
When,  indeed,  tbe  Nile  rises,  those  who  ore  employed  lo  wala  the  fields  are  commonly 
hired  laborers.  Tbe  rice  and  com  they  galber  are  carried  to  their  maslen,  and  nothing 
is  reserved  for  Ihem  but  douna,  or  Indian  millet,  of  which  they  make  a  coarse  and  taste- 
leas  bread  without  leaven  ;  this,  with  water  and  raw  onions,  is  their  only  food  througii. 
out  the  year ;  and  Ibey  think  themselves  happy  if  they  can  sometimes  procure  a  littlo 
boney,  dieese,  sour  milk,  and  data.  Tbeir  whole  clothing  consiEts  in  a  shirt  of  coarse 
blue  linen,  and  in  a  black  ctosk.  "nieir  bead-dress  is  a  sort  of  cloth  bonnet,  over  which 
they  roll  a  long  handkerchief  of  red  wAoilen.     Tbdr  i^d 

arms,  legs,  and  breasts  are  naked,  and  some  of  them  d 
not  even  wcoi  drawers.  Thdr  h^tolions  (^.  IGS. 
are  mud.walled  huts,  in  which  they  are  suffocated  wit 
best  and  smoke,  and  in  which,  besides  the  eiperient 
of  other  incoa  leniences,  thqr  are  perpetually  distrcssu 
with  (he  dread  of  the  robberies  of  the  Arabs,  and  th 
eitortioDS  of  tbe  mamelukes,  lamily  feuda,  and  alltb 
calamities  of  a  perpetual  civil  war. 

1051.  TAc  agnmJtura^pnxfkclj  of  .^gjTif  are  grain  c€  most  sons,  and  particularly  rice. 
Barley  ia  grown  for  the  horses,  but  no  oats  are  seen.  In  tbe  Delta  a  crop  of  rice  and  ■ 
crap  of  barley  are  obtained  within  tbe  year  on  tba  aome  ground.  Somedmes  instead  of 
barley  a  fine  variety  of  Ibe  soil  (]>^o1mm  ..UcnDufrMvnof  Fcrskall  is  sovra  widiout 
plou^iing  or  harrowing.  The  seed  suiki  lo  a  sufficient  depth  in  the  moist  soil,  and  pro- 
duces three  cuttings  befbre  the  time  f«  again  sowing  the  li 


of  Usnb  tothitor  Mi;;uid  linnnallTils  mouOiim  nmji 
DnLy  puUcd  iq>  b;  Uie  n»u  \  and  SI  the  uv  c<  the  Hail  is  uikn 
bkk Imycn oD  ioors, fbi '-' — "- — -■"■ ■--^- —  —.-■-■ 


pLuiu  Hreiprnd  in  tbkklmycncn  ioors,  fbrmcd  of  earth  ai>d  plfon'i  i 


thc7  nuke  uae  erf  m 


AOEICULTUBE  IS  AVAICA. 


eliiAr  dncHDB  ot*r  «><*  pat  of  flw  b«rar  TiMi  tU  Ibt  nto  k  CMHkWT  M^MMcd  ItaM  OK  Mmr  I 


liAcoaWntbegntni  j 

, .« imte  the  criiKMn.   Tbg  neit  oimttin  !•  to  lift  the  itM  In  tha  ^M  ^,  In  aiUnc 

a  )adl  lien,  wkkh  ■  nu  lUta  om  Mt  kM^  wd  tb»a  Icta  tut,  with  bta  ba  lutMd  to  tiM  wLikC  wblcE 
Won  wn  the  idiiD  duiT  <t  duN.  lUt  dsaaed  ilcc  li  pat  ■  Hsood  tlBM  Into  the  Bdn,  In  mdei  to 
UoBfa  tt ;  It  toaltenuda  i^ied  up  la  Daoghi  with  him  alt,  whkh  contllfautH  taj  much  la  Hi  whltc- 
H.  lad  alio  Id  In  nTaemUsD ;  iDd  iB  lUi  lUie  It  li  uU.  HJa  li  fUnbhad  hi  gren  ^■■"''"H"  !■  th« 
Ddla:  udlhalwhkhliimwiibtbeaflnBiof  RiHltaliBunMU(B«liaaocouitiiritii(efuUli^ 
thnlhBwhiehypndiuHlhitheTklBI^iirDaiktte.  TheindiKeortbeoBeiiid thectber beqwlli 
wmlHfliL  lBstDodnni,lh<rtlLwh(BtberkgiirtbelflleaewiiHipcMeipUHtca<itlliweti«, 
Ihe tmfc nTUie pmktcn ot  lio MJi i» aJ^i-* ■'  »*t r~~'t  -»—- -J-n—r.— ••     Sinliaii, 

MBa.  iniwtlinwnuBaButlHr«tnorthe)nieh»Fietlndfl«theluAii>|>K|iitaledtiilt;tbe 
ndJhMmtavlththelUlEu^i^alB  the  IwtM,  which  ta  euUer  In  I^)|h  t&is  In  LcFwer  Egn*. 
Har  Id  StHW  tbn  bw  the  Ixriej  ud  the  ami  In  Octobo',  ud  leap  It  b  Janiun.  TOwinb  Olrie  ther 
cMlnFCbnian,  andlnthamnfhof  MarchlntheTtdiiltiorCBho.  Tbli  !•  the  una]  pn^tw  of  the 
hnirMtalheiwd.  Then  It  ■■»  >  ouadier  of  hutU  honti,  ai  the  landi  en  nauer  ot  it  ■  ■nMn' 
«iawaltaBtbeilTB,lowct(VB«eelenled.  In  the  Iawb  Efnt  ther  an  vwlllt  and  rnftiil  lU  the 
:  _Wb« Uw watei* oT  tht  ilnr  can  h» [amued,  the tarali perer  Idle, ""d  ngulilwa  three cicp 
_J^  — ,.._     ^ 1.. ' , ^  ,J^ 


Mtaian*.    Indteceg^naftiuthceMana _„^,,. —  ,„ 

or,  and  adnadnc  Antbar,  the  pUna  an  eoffnd  wUb  ••idun._  Tlw  ei 


— . . ,-_- 1  the  eon  looB  vrinai  up  n<B  the  noiid  I  Kit 

ad  bur  Baatha  aftar  It  li  iown  It  la  at  to  be  mpcd.    In  peilln^iH  thla  OBentkn,  the  ilcUe  « „ 

■vl,  tiK  italki  an  DolM  up  t9  the  roota,  and  eankd  to  lane  looei,  like  tboK  which  an  and  the  tnidlaa 
as  rfcci  aiKlbTail^laTSFmknUwnnliKiwiitedlinnlbeeaT.  Urripe  can  of  coni  an  dried 
HddBdil*  baked  In  an  dtcd,  and  bciw  afUuwaida  teulacd  and  boiled  with  meat,  tem  a  aanncn  ^ih  In 
ma  ^TPt,  called  -  teiL^ 

1054.  Flax  hw  been  cnltinlcd  in  Egypt  from  the  moat  Temote  poiod,  (nd  ii  liill 
grown  in  cannderable  quantjtiei.  Iniligo  it  nlao  grown  fgr  iljreing  it,  the  cotor  of  the 
dnt  hi  thii  couody  being  unircriaUy  blue. 

1055.  Of  tin  hemp,  vUcb  is  obundanUy  cultinted  in  thia  counny,  ibe  inhtbhaiiu 
...  "  g  the  fruits  iot     ' "  "" 


n  witb  tobacco  for  onoking. 
1056.    TAe  mgotwaiK  is  alw  one  of  the  nluB 


people  do  oot  wait  for  the  extiaction  of  the  sugar,  but  cut  the  csnea  green,  which  are 
■old  in  bundles  in  all  the  towns.  They  bwn  to  ripen  in  October,  but  sn  not  in  general  fit 
lobe  cut  till  NoTanber  or  December.     Tbesugar-refineTaareinsferyhnpeTftctMale. 

NG7.  AwltdiaB  of  narioit^pacia  abound  In  ttalaeoutttrr.  A«mm  Ibtae  we  maj  leckon  the  ollnJBe, 
aun  which  jield  ■■•  of  an  eiqnUtt  bw,  iM  the  daM4rae,  which  Ii  to  be  Ibund  enrr  where  In  the 
Actakud  ID  lbeDekLtatheiB^aaawdlialnthecidtinteddMirlcta,reaiilrlBglltIlcanDcirttuic, 
iiidrltWlB(inTTeDaid«hlerndt,CDHOUBlof  the  tmiHiiaecooiimptloiiofitatnilt.  Thewdea 
i< pilKDCE thai  tnaMwa data* i«odiB*t>liOahaiki  whkdi,  together wHh  ItrkaTH and  the  rUdoTllo 


NhBin*  aad  Kifidttj,  by  the  laaiactaikc^  In  tbclr  Dllttan  erndati,  as  liTdlBi,  wblefa 
otherlnn  tbalrheraea  wbcnatftill^ccd.  A  ifaBlca  oTcipecuL  whldi  produEea  a  ft 
cuthjut,  hut  of  a  much  man  aarecahle  lanr,  la  cuulnted  In  ttie  cmlioni  o( 
Hd  tubadas  >n  lent  to  Conrtiaflnofie  and  other  town  of  the  Lennt,  when  tbci  •>•  ww.  '•~-~. 
neBnHiaaspniAoBithananaikTjuka,  whlcblhndeciapcetonlaDdemidHaiii  and  ahn  them  to 
amorBader  to  bvmarlheniaBaHorihrirpillk.  THe  hauim  Inta,  tbdwdi  not  natma  of  the 
■'<''WF(,aRBentth<l«aoiUnied  hi  ^Botaen  iHitsafthateountfT.  Tbepapaw,  orcutiid 
mtJnr.i.Ammdi,  UaiaotnaBlanted  Into  the  gardeBi  of  Enp<<  *Bd  jMdt  a  ftuU  avBHi  tBtUVku 
taihetaateawdwuD.  IntheiAade  ofthe  orehank  an  eullRalsd  nrloia  ptanti,  the  tsotaarwIiiS 
in  reftaahad  b*  the  water  tliBt  la  eiainnd  to  then  b*  UtHe  Iniches :  cadi  mdeaitm  ha*lw  Ua  wcB  oc  ' 
RBWTOte.lhMwhlii  thewatarkdWUbatadbT  awheel,  turnedbrono.  Hw  maUmr  (IblH  nMaa. 
4M4  irowi  hae  In  abODdHM*  i  It  it  dtsaMd  with  meal,  and  U  oneof  tlwK  bertaa  that  an  nM 
naanlr  dwawBcd  In  the kHditna  ef  I^iwer Egnd.  Twvatlier  plans  unl  aafbod,  anthe  iirdai 
tn^BaBow,  and  the  oetfltnt  IriHana.  Anotherme,  whidi  annra  to  be  bxUgcBcua  la  tfaia  oiioitiT, 
■  Ihe-atj^-'a  Iftdea  of  larger  taaiaiMi  (Ihaaarfc  nUi'rfaWi,  ForataL)  lUe  woodof  thia  tneocmafcr 
*wlDai  bunavaa ;  and  amoog  otbcn,  for  cbarcoaL    11 U  the  i  ca 

odjwoodtMlaeaBmHBhi  Eknd,  dther  IDr  (hd  ortir  ">'' 

■anahctnraa.  Fhaofeeh  <s  attTnted  for  IbddB,  ttuiKh  r 
fcrlUaeaeB  pknt  afiedbndM,UiardHTHl.  llic  plant  ^ 
■Hwfhdie,*  to  cried  tfMUt  Itr  ale  In  Nimibcr  In  the 
■nmaf  the  towna:  and  It  la  pmcfaaafd  and  eatn  with  , 
latrettleaddttAwttkoalaarUndof aeaaoalng.  Ulipn.  1 
tnde^  that  M  to  aa  dtedlBit  itaiaacfalc,  a  ipedBe  agahiai 

STTlideDrfoad  tottieiahaMtaMtiofUffer  KDpl,wba^ 
■mjt  cntgr  the  hnurr  «f  riot.   Hm  Emdlaa  oaJona  are  i 
raaulM&  iBBd,Mn  ao  than  the  Ebai^ku  not  as  toite.'^ 
Ibcrar*  of  the  gnnat  whHe,  aad  the  laialna  an  of  i< 
■nar  Bd  lecBi  tcntntun  than  that  of  ear  oths  udca.  Q 
nn  ^iH  Ifaalr  *y  f,w>»J*«*-n™ .  ao  that  nncfa  aaiat  d^  1 
pnlealhaHill^dniaU    TImt  nosla  a  ftrotiu  article 
afkodaltbillAaiMi  aad  It  la  >M*1  to  pM  •  lajnr  «r  two 
arihn,iadi<BaBL  ow  ■  ■«  nr  ilwwac,  and  ibna  naat 
ttm  orcc  ■  eharcsal  txt.    t^  ased  boI  wonder  at  the 


rthelndHeahitlbaoBlaBaofSnpt.  I 

**''*****^  ""^  **ltTTl  ^  f**"*"*"*";  i  ■■**»'™«' ■■*>**  T****^ 
of  Bmnawi  iMiialfca  abound  \b  Ibe  nrdsw  at  RooettB. 
KUIR  laid  TnEn  can,  the  rloc,  Ibe  hnnt  or  brplian 
pMt,  tht  nltr-mdcn  Ul»  KB.)  at*  cultlnt«d  bEDpt; 


HIBTOBY  OF  .AGIUCULTU(l|:. 


loss.  The  lire-Uoct  oT  EgTptiui  igTicutture  la  piind- 
pall;  tbe  oi,  the  buffalo,  the  bont,  us,  mule,  >nd  camel. 
Tht  oxen  of  Kgypt  *re  emplojed  in  tilUge,  and  in  gi*ii^ 
luotioii  to  ■  variety  of  hydraulic  macliiaes ;  mad  as  th^  are 
barnesaed  ao  ai  to  dmw  rroni  the  pitch  of  the  ihoulder,  thsir 
withers  are  higher  than  thoM  of  our  country ;  and,  indeed, 
tbey  have  naturally  BOtne  reaemblance  to  tbe  bison  (fiu^^rvi), 
■at  bundled  oi.  It  has  been  said  that  the  con  of  E)^pt 
bring  forth  two  ciliet  at  a  tinie ;  an  initaneu  of  fecundity   ' 

mon.  Tbejr  calves  ai«  reared  to  maturity,  as  veat,  which  is 
forbidden  by  the  Law  of  (he  Mabometani,  and  (he  Copis 
also  BbB(ain  &om  the  use  of  it,   it  not  eaten  in  Egypt. 

1059.    The  buffiila  is  more  abundant  than  the  oi,  and  is 
equally  domeatjc.     It  is  easily  dislinguisbsble  by  the  con- 
stantly uniform  colour  of  the  hair,  and  still  more  by  a  remnant 
of  ferocity  and  intractability  of  disposition,  and  a  wild  lower- 
ing aspect,   the  characteristics  of  all  half-tamed 
I    animals.       Tlie  fenules  are  reared  lor  the  sake  of 
the  milk,  and  tbe  male*  to  be  slaughtered  and 
eaten.     Tlie  flesh  is  somewhat  red,  hard,  and  dry  ; 
and  hat  also  a  musky  smell,  which  is  ra(her  un. 

lOSO.  Tie  krrui  of  Eefjt  rank  neit  to  those 
of  the  Arabians,  and  are  remarkable  for  their 
Taliiable  (|ualitJes.  Here,  as  in  roost  countries  of 
tbe  Eut,  they  are  not  caa(rated  either  for  doroeitk 
use  or  the  cavalry. 

10«1.  TAc  lUtei  of  Egypt  have  no  leea  a  claim  lo 
distinction  thsn  the  horses ;  and  these,  as  well  u 
those  of  Arsbia,  are  esteemed  for  their  vigor  and 
beauty  (be  finest  in  (he  world.  They  are  lome. 
times  sold  for  a  higher  price  than  eicn  the  horses. 
They  are  more  hawly  than  boreeiu  less  difHcult  a* 
to  the  quality  and  quantity  of  their  food,  and 
ar«  therefore  preferred  in  traiernng  the  deserta. 
The  handsomest  asses  seen  at  Cairo  are  brought 
from  Upper  Egypt  and  Nubia.  On  ascending 
the  Nile,  the  influence  of  climate  is  perceptible; 
in  these  animals,  which  are  Dmst  beautiful  in 
the  Said,  but  are  in  every  reaped  inferior  towards 
the  Delta,  Wllh  the  most  distinguished  race 
of  honea  and  assea,  Egypt  possesses  idso  the  finest 
mules ;  some  of  which,  at  Cairo,  exceed  in  value 
the  price  of  the  most  beautiful  horses. 
1062.  The  camH  and'dramtiliay,  as  every  body  knows,  an  the  beasts  of  burden  In 
Egypt,  and  not  only  answer  all  (he  puqwses  of  our  waf^ns  and  public  conveyanees, 
but  bear  the  conveyances  of  luxury  f^.  lTa.)>  ■»  "b><^ ')>«-'^°>*l^  of  ■'^''^S'*'' 'I***™ 
pay  ib«ir  visits  on  extraordinary  occBsicms. 


Soul  I.  AGRICULTUAG  IN.AF&JCA,  ng 

1063.  llu  apiaUtvalinpleiiitTM  of  EB/pttxemapin;  imtmome  at  iimai,fai^iaiij 
tlw  contriTuicei  for  rainog  water,  irei;  ingeniiMii.  Tbe  plough  is  of  Ibe  nidot  kind, 
u  an  the  cut  and  spade. 

1064.  Tht  tperationi  of  throhing  and  aowiag  hata  iieen  alreadj  docribad  (1053-3.). 
Tlat  of  imgatioDiiperibnaedaiiiiatfan'eaitiitrieB.  At  pment  there  are  reckontd  ^;ln]r 
eanali  in  iiie  for  this  purpoae,  Hnae  of  tbem  tweaty,  thirty,  and  fortj  lea|ue8  in  length. 
The  laudi  near  tbeiiTer,  as  tbe  Ddta,  are  watered  directly  from  it  j  the  vater  is  raised 
bj  wheels  in  tbe  dry  seasoa ;  and  wben  the  inundation  takes  place,  it  is  retained  oi 

mall   CTDbankments    made 
mind  them. 

loss.  iVuMa.IheEthk^ 
of  the  andenta,  is  amiserable 
roantiT  or  deaett,  thinljr  in- 
balNledbjawretcbed  people, 
•Ao  Utc  duefly  on  miUet, 
and  dwell  in  group*  of  i 
bat*,  (Jig.  173.) 

ScmcT.  3.    Present  Staii  of  AgriaUturt  in  the  MabomtUni  State)  o/Ihe  North  a/AJrica. 

1066.  TAcK  ore  Tripali,  TVnu,  AtgUri,  and  Mimcuo  i  toritorin  chiefly  on  the 
uatberD  ahore  of  the  Medilerraneao,  rich,  and  celebrated  in  tbe  ages  of  antiqui^,  but 
at  present  diepnxafd  by  tbe  baihariim  and  fanaticism  of  tbeir  mien,  who  are  in  general 
tribntaiy  to  the  Forte. 

lOCT.  Tt^KH  is  generally  diatingBisbed  into  maritime  and  inland.  In  neitber  ii  there 
much  agriculture,  for  tbe  iubalHtants  of  countries  on  tbe  coast  lire  chiefly  by  commcKe 
snd  piracy ;  and  those  of  the  inland  parts  on  plunds-  and  tobbery.  There  are  a  few 
fields  of  grain,  chiefly  rice,  round  the  cqiilal,  date  palms,  oliveis  and  lAat  is  called  the 
lotuo-tree  (Zitj/p/nu  's'lu},  whose  fruit  ii  reckoned  supatioi  to  tbe  data,  and  malfts 

1068-  Tie  iiagdMn  ^  Twrit  was  formerly  die  chief  seat  of  Carthaginian  power.  Tlte 
aoil  is  in  general  impregnated  with  marine  salt  and  nitre,  and  tpriogs  of  fresh  water  are 
mnre  rare  tbvi  of  salt.  But  the  Tunitiani  are  much  nwre  Bgricultuiists  than  their 
odghbort  ether  of  IVipoli  or  Algiers.  The  southern  parts  oT  the  country  arc  sandy, 
bsnien,  and  parched  by  a  burning  sun  :  tbe  northern  parts  enjoy  s  better  soil  and  tem- 
perature, and  are  more  under  cultiiatian  :  near  the  sea,  the  country  ij  rich  in  oliia- 
Irees.  Tbe  western  part  abounds  in  monnlaina  and  hills,  and  is  watired  by  numerous 
riiukls  i  it  ii  eitremely  fertile,  and  produces  the  finest  and  most  abundant  crop*.  Tbe 
fiiS rains  commoaly  fall  in  September,  and  then  the  fiumera  break  up  tbe  ground,  sow  their 
grain,  and  plant  beans,  lentils,  and  garrauccis.  By  May  following,  bar-rest  commences; 
and  we  may  judge  of  its  productiieneu  by  what  tbe  Carthaginians  experienced  of  old 
(38.)  Tbe  oi  and  thebuSalo  are  the  principal  beasts  of  labor,  and  next  tbe  aa^  mule, 
and  borse.  Both  Ibe  iint  and  the  laat  lune  here  degenerated  in  site.  Ibey  baie  a 
curioudy-shaped  cow  (Jig.  174.),  which  aocne  consider  a  distinct  apedea  from  the  boa 
launu,  fmn.  or  common  cow. 

1069.  Tlu  territiny  o^  Aigifi,  in  an  agricultural 
point  of  *iew,  is  chiefly  distinguished  by  tbe  fertlla 
plain  of  Mettijiah,a  tast  country,  which  ati«tcbe*  Sfty  { 
mile*  in  length,  and  twen^  in  breadth,  to  the  fbot  of 
one  of  the  branches  of  Mount  Atlas.  Tbia  plun  i* 
watered  by  eereral  streams ;  tbe  soil  is  li^t  and  fertile, 
■ad  it  ia  better  cultirated  than  any  other  district  of  the 
kif^dom.  Ibe  country-seats  and  masharcas,  a*  tbey 
call  tbe  fintna  of  tbe  principal  inhabitanti  of  Altera, 
are  (bund  in  theae  plain* ;  and  it  is  chiefly  from  them 
that  tbe  metropolis  is  supplied  with  prorisions.  Flai, 
«"—""■,   roots,  potherbs,  rice,  fruit,  and  grain  of  all 

kind*  are  produced  here  lo  aucb  perfecdon,  that  the  Metijiah  may  be  justly  lecluned 
Ae  garden  of  tbe  wbole  kingdom. 

lOTO.  In  the  tnland  protinea  are  immense  tracta  of  country  wholly  uninhabited  and 
mwuhiTated.  Tboe  are  also  eitenuve  tracts  of  brushwood,  and  some  timber-forests. 
The  fertility  of  tfae  soil  decreases  in  approaching  Sahara  or  the  Desert,  although  in  its 
borders,  and  eren  in  the  desert  itself  there  are  some  districts  which  are  capable  of  culti- 
mion,  and  whicb  produce  com,  Ggs,  and  datea.  These  regions  are  inhabited  by  no- 
madical  tribea,  who,  valuing  ttacondTes  on  their  independence,  endun  with  fartinule 
and  resignation  tbe  InconTeniencea  attending  their  condition,  and  scarce  regr«  the  want 
s(  these  adnotage*  and  comforts  that  pertain  to  a  Eiriltsed  stale  of  society. 
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lOTl.  7^  ind-4i»«lKni,  as  In  Tank,  bdminstho  months  of  October  and  Mareinber, 
when  wheat,  barief,  rice,  Indian  com,  millet,  and  VBiimis  kinds  oT  pnhe,  ue  aown.  In 
six  nxintlB,  die  CKipi  are  faarrcalcd,  trod  out  by  oien  or  hones,  winnowed  b;  tbimring 
with  a  above)  against  the  wind,  and  then  lodged  In  Bubtcrraneous  magannea. 

lOTS.  Tie  emptre  of  Manxta  it  an  eiteiHTe  territory  of  Tnountdns  and  pluni,  md 
chiefly  an  agriculturJ  country.  Tbe  mountaiits  connil  of  limntone  or  day,  or  a  mix- 
ture of  both,  and  no  restigH  appear  of  granite,  on  whidt  Ibey  are  auppoaed  to  rest.  The 
climate  ia  temperate  and  nlubiiouB,  and  not  »  hot  u  its  mtuation  would  lead  ua  to 
■uppoae.  Tbe  rains  are  ragular  in  Noranber,  tiiougb  (be  almo^faere  is  not  loodnl  with 
clouds :  January  ia  summer ;  and  in  Uarch  barUy-harrest  commences.  The  soil  conaista 
cither  of  pure  Band,  often  passing  into  quicksand,  or  of  pure  clay  ;  often  so  abundantly 
mixed  widi  iron  ocin«,  that  aglicDltDrM  productuwa,  auch  as  wax,  gum,  wool,  ftc.  are 
distinguished  b;  a  leddiah  tint,  whidi,  in  die  nocA,  cannot  be  mnoied  by  washing  or 
bleaching.  CultiTatiaB,  in  diis  country,  requlrea  little  labor,  and,  ingenenl,  no  ma- 
nive;  aU  other  waeda  and  faabai«ans  planb,  not  inigated,  an;,  at  a  certain  season,  burnt 
up  by  the  lun,  as  in  some  parts  of  Spain  (696.) ;  the  ground  being  dieo  perfectly 
clean  and  dry,  ii  rendered  friable,  and  eanly  pninriaed  by  the  runs ;  and  one  mde  stir- 
ring suffices  both  fbr  prepaTing  the  soil  and  catering  the  seed.  The  produce  fai  wheat, 
rice,  millet,  maise,  barley,  chick-peas  (Cicn-  anetmam),  is  often  sixty  fold;  thirty  fold  ia 
held  to  be  an  inditTerent  harvest 

1073.  7h  gcnfra/ they  nuke  use  of  no  manure,  except  that  which  is  left  on  the  fields  by 
their  flocks  and  herds.  Bat  thane  people  who  inhabit  places  near  forests  and  woods, 
avail  theuuclve*  of  another  method  to  render  the  soil  prodnctive.  A  month  or  two 
before  die  raina  crnimenrv,  the  former  aeta  fire  to  [he  underwood,  and  by  this  confla- 
gration clean  as  much  land  as  ho  intends  to  cuhivale.  The  soil,  immediately  after  this 
treatment,  if  carefully  ploughed,  scquiies  conuderable  fertility,  but  is  Kable  soon  to  be- 
came barren,  unleia  annually  anitted  by  proper  manure,  lliis  ayitem  of  burning  down 
the  wooda  (at  the  aake  of  obtaining  arable  land,  though  not  genenJIy  permitted  in  states 
diflbrendy  regulated  IVom  this,  ia  allowable  in  a  country,  the  populMion  of  which  bears 
ao  small  a  propniion  to  the  fertili^  of  tba  aoil,  and  in  which  (be  most  beautiful  tracts 
are  suffiiTed  to  ranain  unpnduciive  fbr  want  of  handa  to  cultivate  them.  In  this  maa- 
ner  dw  nomadic  Arab  proceeds  in  Ins  oon&agntiona,  till  the  whole  nei^ibarlMtod 
amuiidlumisaihaiisted;  he  then  packs  up  hi*  tents  and  travris  in  search  of  another 
fertile  place  when  to  Gx  hia  abode,  till  hiuiger  agahi  obliges  Um  to  cootinne  his  tn^ra- 
tion.  Hius  it  is  computed,  that  at  one  and  die  same  time  no  more  disn  a  tinrd  part  of 
the  whole  country  is  in  a  state  of  cultivation. 

IOT4.  lib!  JniE  ««:*•/ HinwcDCoosista  of  Dumennis  flodt*  and  herds.  OxenoTa 
■mall  breed  are  plentiful,  and  also  camela ;  the  latttr  animal  being  used  both  in  agri. 
enltuK,  for  tiaTelling,  and  its  flesh  as  fbod.  'Die  hnaea  are  fbnM  fbr  fleetnea  and 
activity,  and  taught  to  endure  fiM^ue,  beat,  cold,  hiu^er,  and  thirst.  Mules  are  nnidh 
used,  and  the  bleed  is  eueour^^  Foohiy  is  abundant  in  Morocco;  pigeons  are  ex- 
cellent ;  partri^cs  are  plentiful ;  woodcodu  are  scarce ;  but  snipes  are  numerous  in  the 
season  ;  the  ostrich  Is  hunted  both  fbr  sport  and  for  profit,  as  its  feathers  are  a  onsder- 
able  article  of  traffic  ;  hares  ai«  good ;  but  rabbits  are  confined  to  the  northern  part  of 
llie  empuv,  from  Saracha  to  Tetuan.  Fallow  deer,  the  rodbnck,  the  antelope,  fbies,  and 
other  animals  of  Burope,  ne  not  very  abnndam  in  Morocco ;  lions  and  tigers  are  not 
uncommon  in  some  parto  of  tiie  empire :  of  all  the  species  of  ferodous  »nin>ilT  fbuod  in 
this  empire,  the  wild  boor  la  the  most  coaoiMa :  the  sow  has  several  Utters  in  the  year, 

and  her  young,  which  are  ni '—■'  '—  '^-  "' — 

1075.   TIteii, 
(jSg.  175.)  and 


flocks  and  herds  returning  fiom  pasture  occupy  di 
who  is  invtswd  with  authority  fbr  superintembig  and  gi 
campments;  and  many  of  the  leaser  sabdiTiaioaBai'     ~ 
mentofa  "  bashaw ;"  aooM  of  iriHOi  have  1000  d( 
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lali,<rf'  ncoaicdlfatB,  wid  diout  eq^  or  m  fiMt  Ugb  in  tin  ernti*,  aid  &oai  twmtr 
to  twenty  fiie  in  length,  Ha  mide  of  twine,  compoNd  of  goal's  hair,  cunel'i  wool,  and 
■be  ItBtn  of  tba  wild  palm,  ao  that  tbey  keep  out  walerj  but  being  black,  their  ap> 
peaiaace  at  a  distance  ia  not  agreeable.  Iti  camp  tbt  Moon  live  in  tiic  utmoot  dmpli- 
atj,  tod  praent  a  faithful  picture  of  the  eaith'i  inhabitant*  in  the  &nt  age*.  In  the 
niQk  and  woid  of  their  flocki,  they  End  every  thing  oeeenary  for  their  food  and  cloth- 
ing. Il  ii  their  ciatam  to  hate  aereral  wires,  who  are  employed  ia  all  domestic  t&in. 
Beneath  their  ilUsecured  tents  they  milk  their  cows  and  make  butter;  they  sort' 
end  aft  tbeir  wheat  and  barley,  gather  r^etables,  grind  6our  with  a  mill  composed  of 
two  round  stonts,  eighteen  inches  In  diameter ;  in  the  upper  one  of  which  ii  fiiad  a 
handle  by  which  it  ii  made  to  turn  upon  an  aile.  Thej  daily  make  breed,  which  thej 
bike  between  two  eartbeit  plates,  and  lery  often  oa  the  gmund  heated  by  fire. 

1076.  AboffCT-oJiinimUe^rtniAiiTV^yaroccoBeenis  to  barq  taken  phKC  for  aneial 
centuries,  owing  to  the  insecurity  of  its  govemmeDt;  erery  thing  being  despotic ;  and 
tnpatj  in  Uwl,  as  well  as  the  perton  and  life,  being  lubjecl  to  the  capiice  of  Ob 
snereigii,  and  the  tawi  of  tbe  mamant. 

Soanci.  4.      Preiaa  State  if  Jigrieultun  OH  the  Wetitm  Oxat^AJnea. 

107T.    Of  the  WHiHURiUe  trihei  telmk  ocaips  tht  lattt  evat  o^  Africa,  the  prindpal  are 

tke  JaleAaod  Foalahs,  and  of  tfw  Ibrmer  Kttle  b  known.    Tbe  remaining  part  of  tha 


un.  TVaKd^Ur/MotoMitrvklkMU*.  Obeli 
to  bt  iflllnBt  ■■  bnnen  uxl  fnrien,  and  to  lalH  all 
•Muo,  pnaa,  earob  btuu  (OnHonfa  mq*a,fit-  ITS),  i 
■himlinni  111  A  lln  Mfick,  bawerer,  coDitltuti*  tl 
•ad  •tcocdln|^Uiai  laDLpumlat  a  kind  of  iruHleri 


nniiif  UA  are  sugmntad  Iwtbs  deAace  tber  an  d 
vla«  tbe  derndadn  of  the  Bens  ul^dirt''-- 
Unndii  HtbeT .---.--.._-    .. — 

ladrttaofbuliaii 
<«THV  nr«a  la  odet  to  dtlct  tboe  aanaia  im  * 
DsriBa  tb«  da*  tbif  iflM  |ibu«  tbdr  chlldnn  OB  ■)(> 
iMUO^.  177.^  fee •ccuHtr  ton  wUd  baaKi.  wbUe tb 
po^t  other  Istaa    Wi  de^anU  are  at  auaanoi 

vbdi^Mi^  of  «*!■  jB  ttoSgtwe  wwtinK  to  hi 

1079.  n«  Atgfitt  MNtonml  ^  BiemJtitm 
■ba  Poylaba,  on  tba  linr  Senegal.  It  was  fcnoad  in  17B1,  tot  the  beiMTokat  puipoia 
rfftomaciiv  AfHcaa  ddlitition.  A  met  of  land  was  purchaaed  from  the  prince  at 
tfaa  couniiT,  and  a  plantation  eMabliibed,  in  which  ia  eulti*ated  rice,  oottoa,  sugar, 
pipper,  totNKcOk  w>d  other  product!;  and  gum  arable  (Jfinua  idbAa, /;.  178.],  and 
17T  178 


dfaar  TalaaUe  aitielaa  are  proenred  fhnn  the  natire  woods.  In  tftese  woods  the  pins 
afpla  grawa  wild  in  tfaa  gtcateM  abundatica  and  luxuriance.  Tbe  fhiit  is  large  and 
lagldj  Barntd,  and,  when  in  season,  may  be  purchased  by  strangers  at  leat  than  a 
hal^iiiiiy  aach.  A  meal  in  cammoD  use  b;f  die  natives  is  made  from  the  pounded  roots 
rf  the  maaoca  {Jatnplia  mam/ial).  This  meal,  after  being  fint  ground  fhnn  the  roof, 
I*  made  into  a  pulp  and  preaaed  to  get  rid  of  a  poisonous  Juice.  It  is  then  re-dried 
•Ml  emalitBtca  a  wbobteme  ftrina,  which  forms  almost  tbe  entire  food  of  the  stares. 
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IhdM,  met,  atd  plinti ;  ii*^H*4W*f  ihv  o 


1060.  Ante  ii  m  ntouln  axmtT),  vin  prodoctliio  or  Itadu,  met,  ud  pluti ;  InHiiiHng  Iha  amuF. 

■htm,    ApiculUiR,  howeiH.  la  UlUc  lUaldcd  u,  Uk  chkT  c«i|«t  being  the  oinucein  of  ilaTH. 
IMl.  7£MaWai>((^I>HWi^hirtMdorcuHlTilliig(hr1aiHl,H>nl<intlhnnKlvniiltlibrndind(Uh, 


iriHr  here  pknilfiillT.  The;  hi 
lUta,  of  wbfch  they  raiike  breu 
He  "^".'*t*|P''M™"*°^  ' 

L  Cw>  i>  >o  citeniin-  and  rer 

T.    iTie  flperntloni  of  diggtng.  i 

.tAte  to  theki  wiTea  ind  lUve*.    I — ^~b > 

I,  efoedaUT  mnliPi  a(  which  thej  hate  Ivo  cron  In  4  * nr : 
It  vdl  nM  pmlmnlunip  .eedt ;  II  ihiKU  rapidly  up  Inu,  Ule 


to  hide  ■  DUB  on  honcfiufc,  and  tholiUci  unliU«].    GruimnBiIoiRFal  heigh 

pUcei  (braoulBbeiofwlldanlliialaalidlnriKrar  rrptlM  and  iiueeU,     ThePoitu,— 

TVirt*  ofpatan  end  other  ftult  tree*,  vhkh  are  beirci  adapted  rnTproduFlnf  human  f 

mi  HiboaiaHiUiaumla  d^^iala}  It  a  nallve  or  Congo.    Tbia  trrr,  dlacaien.-       

French  botulat,  Adanaoni  ti  conaldeied  the  lar^eat  In  the  world :   acreral,  meatured  Ut  lhl«  gentle- 

Ininha  vere  fhna  Iwetre  Id  fifteen  fHt  highib^irv  Uiey  dlrided  Into  manr  horliorital  bmnchea,  which 

llTIR,  that  each  branch  traj  «]Uh]  toa  mDhatmiB  tfte^  and  wheleihe  water  or  a  neijihlArLnx  rirer  had 
WHlHid  awaj  tlie  earth  to  at  to  lc*Te  tbe  noli  or  one  of  theae  treea  liare  and  op«i  la  the  sight,  ih™ 

ruuredcne  hundred  and  ten  feet  lon|,wUhoiitinc9iidlni|hoae  puna  of  the  raMawhicbRnuinedEDTGnd. 
yiclda  ■'  (tult  whkh  re«mblce  ■  gourd,  and  which 

ulthea  thou  with  a  coine  thread,  which  Ibef  ftinn  Into 
Mpeaand  Intoaclolh,  with  which  the  natlTacOTerthnl 
middle  ftoiB  the  girdle  to  (he  kneea ;  and  the  nun  leaiet 
of  whkh  Bupplr  Oiein  with  tni  In  a  lime  oticaRit;,  while 
the  la^e  onea  are  uaed  tor  covering  their  houaet,  or  bj 
buminglVirlheinanulkctureofgaDdaoap,    At Slerra-leooe, 

Curm  a  kind  or  ituff  or  cloth,  which  it  line,  and  uaed  Itar 
cloaka  and  ginUei  b;  penouioT  the  highett  nnli.  The 
oUortheirpaim-treealtiitedlnateid  oTbutleri  with  the 

MDlT  their  pibwa )  and  the  Olatat  andr  It  to  tbelr  wound! 
with  toad  end :  with  the  learei  the  Moan  oner  thalr 
bniaea,  and  the*  draw  fnm  theee  treei,  b>  laciaion,  ■ 
pleaaanl  Uouot  Ute  wine,  which,  howerer,  tumi  mir  In 

1(I6£.  among  otk^rjnilj  and  notM,  Ibej  have  the  irine, 

Ir^  are  here  much  negleded ;  but  the  Portugueae 
aehlen  haTeditected  thrir  atlflitlon  tocowq,  ahpep,  and 
foata,  dkirfljr  on  account  of  (heir  milk.  '  like  moat  paila 
of  Amca,thit  countTTiWBJlui  with  wild  animala.  AUDOg 
theae,  the  lebra,  buftklo,  end  wild  iit,  are  hunled,  and  ; 
iiuu5e  uteAilia^Bdiirlncnmnierte.^tie  dante.  a  kind  ; 

%.n9.J,anda]ll^c 

SuiucT.  5.     Pmem  SUiU  of  jlgricuUurt  at  the  Cape  ^  Good  Hope. 
'     lOBT.    The  Dvlchcolonited  Hie  Cope  if  GaxtHiipe  in  \e60.  Bad  ttieEBe\ul,obtuatd 
poauasionoTitin  179.5. 

1088.  TAe  climale  of  this  cn/w  is  not  unfriendly  to  legetation ;  but  it  is  to  nltuted, 
within  the  influence  of  periodical  winds,  that  tlie  rum  are  terj  unequal,  dercendinr  in 
torrenli  during  the  cold  »aion,  though  turdly  ■  ibawer  fallii  to  rvfmfa  ibe  earth  in  the 
hot  Himmer  monthii,  when  the  dry  south-eait  winds  pre*ail.  These  windt  blKt  the 
foliage,  blnsxnn,  and  fruit,  of  all  those  treei  tbM  u«  not  well  thellerrd  i  nor  ia  Uie  humu 
constitution  secure  against  their  injurioDs  influence.  As  >  protection  ftx>m  these  wiitds, 
the  colonists  who  inhabit  the  nearest  side  of  the  fiisl  chain  of  mountB.ni,  beyond  which* 
their  effect  does  not  very  sensibly  extend;  diride  that  portion  of  their  ground  which 
is  appropiintcd  to  fruit  groves,  yin^yards,  and  gardens,  by  oak  screens ;  but  they  leave 
Ibdr  com  lands  allogeiher  open.  Tlie  temperature  of  the  climate  at  the  Cape  is  i*. 
markably  affected  by  local  cirrumstancei.  In  summer  ibe  thermometer  isfeneisliy  be- 
tween 70"  and  80%nd  sometimes  between  80"  and  90°,  bm  se»n»ly  e»er  exceed)  9^ 

1089.  The  mtfnce  of  the  covnlry  consist*  of  some  mountaini  and  eitennve  banen- 
like  plains.  The  upper  regions  of  all  the  chains  of  mounisins  are  naked  manes  of  wtd- 
atone ;  the  fellies  benealh  thefh  are  clnthed  with  grass,  with  thickets,  and  in  tome  coan 
with  impenetrable  forests.  The  inferior  hills  or  knojla,  wboee  tuiftcea  are  genenliy 
composed  of  loose  fragmcnu  of  sandstone,  as  well  as  the  wide  sandy  plains  that  connect 

—    .r-  .h.-nl,  ..r».oJ ^i.],  j,^^  ^j  ^^  ,hrubby  planu,  eibibitii^  Is  i|w 

>""-       In  the  loweat  pvt  at  tbcM  nlain^  arbac  (ha 
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wBtera  nibaide,  and,  filtering  through  the  saiidt  break  out  in  springs  upon  the  surface, 
vegetation  is  somewhat  more  luxuriant.  In  such  situations  the  farm-houses  are  generally 
'placed ;  and  the  patches  of  cultivated  ground  contiguous  to  them,  like  the  *' oases"  in 
the  sandy  deserts,  may  be  considered  as  so  many  verdant  islands  in  the  midst  of  a  bounds 
less  waste. 

1090.  Soils,  in  this  tract  of 'country,  are  generally  either  a  stiff  clay,  impenetrable  by 
the  plough  till  they  are  soaked  by  much  rain ;  or  light  and  sandy,  tinged  with  red,  and 
abounding  with  small  round  quartzose  pebbles.  A  black  vegetable  mould  seldom  ap- 
pears, except  in  patches  of  ganlen-ground,  vineyards,  and  orchards,  that  surround  the 
habitations,  where,  by  long  culture,  manure,  and  the  fertilizing  influence  of  springs  or 
rills  of  water,  the  soil  is  so  far  mellowed  as  to  admit  the  spade  at  all  seasons  of  the  year. 
The  extensive  plains,  known  in  the  colony  by  the  Hottentot  name  of  "  Karroo,"  which 
are  interspersed  between  the  great  chains  of  mountains,  exhibit  a  more  dismal  appearance 
than  the  lower  plains,  which  are  chequered  with  patches  of  cultivated  ground ;  and  their 
hard  surfiices  of  clay,  glistening  with  small  crystals  of  quartz,  and  condemned  to  per- 
petual drought  and  aridity,  are  ill  adapted  to  yegetation.  The  hills  that  break  these 
barren  plains,  are  chiefly  composed  of  fragments  of  blue  slate,  or  masses  of  feltspar,  and 
argillaceous  limestone.  However,  in  those  Karroo  plains  that  are  tinged  witli  iron,  and 
that  are  capable  of  being  watjcred,  the  soil  is  extremely  productive.  In  such  situations, 
more  especially  in  'the  vicinity  of  the  Cape,  they  have  the  best  grapes,  and  the  best  fruit 
of  every  sort  The  great  scarcity  of  water  in  summer  is  much  more  unfavorable  to  an 
extended  cultivation  than  either  the  soil  or  the  climate. 

1091.  Landed  j)rof)erly  was  held  by  the  original  Dutch  from  the  government  of  the  Cape 
on  four  different  tenures.  The  first  tenure  was  that  of  an  yearly  lease,  renewable  for  ever 
on  condition  of  payment  of  a  certain  rent,  not  in  general  exceeding  eight-tenths  of.  a 
iarthing  per  acre:  the  second  tenure  a  sort  of  perpetual  holding,  subject  to  a  small 
rent :  the  third  a  holding  on  fifteen  years  leases  at  a  quit-rent,  renewable :  and  the 
last  was  that  of  '<  real  estate  '*  or  freehold,  the  settler  having  purchased  his  farm  at  once  for 
a  certain  sum.  The  second  tenure  is  the  most  common  in  the  colony.  The  lands  were 
originally  measured  out  and  allotted  in  the  following  manner :  a  stake  was  stuck  as 
near  the  centre  of  the  future  estate  as  could  be  guessed,  and  a  man,  starting  from  thence, 
walked  for  half  an  hour  in  a  straight  line,  to  each  of  the  four  points  of  the  compass ; 
giring  thus  the  radii  of  a  drcle  that  comprised  a  space  of  about  6000  acres. 

1(^.  Of  these  extensive  Jarms,  the  greater  part  ifl,  of  course,  mere  sheep  and  cattle 
walks.  They  break  up  for  tillage,  patehes  here  and  there,  where  the  plough  can  be 
directed  with  tlie  least  difficulty,  or  the  soil  is  most  inviting  for  the  purpose.  A  slight 
scattering  of  manure  is  sometimes  used,  but  more  frequently  none  at  all ;  and  it  is 
astonishing  to  see  the  crops  this  soil,  and  even  the  lightest  sands,  will  produce,  with  so 
'  little  artificial  stimulus.  Seventeen  successive  crops  of  wheat  without  any  manure  have 
been  taken.  When  the  land  is  somewhat  exhausted  by  a  succession  of  crops,  they  break 
up  finesh  ground,  and  the  old  is  suffered  to  lie  fallow,  as  they  term  it,  for  many  years ; 
tliat  is,  it  is  permitted  to  throw  up  plentiful  crops  of  huge  bushes  and  heath  till  its  turn 
comes  round  again,  which  may  be  in  about  seven  years,  when  there  is  the  trouble  of 
breaking  it  up  anew.  Hie  slieep  and  cattle  are  permitted  to  stray  at  pleasure,  or  are, 
perhaps,  intrusted  to  the  care  of  a  hottentot 

1093.  T/ie  agriatkurai  products  of  the  Cape  farmers  are  chiefly  wheat  and  other  grains, 
pulse,  wine,  and  brandy,  wool,  hides,  and  skins,  dried  fruits,  aloes,  and  tobacco.  The 
returns  of  grain  and  pulse  are  from  ten  to  seventy,  according  to  the  nature  of  the  soil 
and  the  supply  of  water.  Barley,  t.  e.  bear  or  bigg,  is  very  productive,  and  is  used  only 
for  feeding  horses.  Rye  and  oats  run  much  to  straw,  and  are  chiefly  used  as  green 
fodder.  Indian  com  thrives  well,  and  is  very  productive ;  and  various  kinds  of  millet, 
kidneybeans,  and  other  pulse  are  extensively  cultivated.  Tlie  wheat  is  generally  heavier,  and 
yields  a  finer  flour  ttmxy  that  of  England.  It  is  all  spring-wheat,  being  sown  from  the 
month  of  April  to  June.  The  returns  are  very  various  in  the  different  soils :  some 
farmers  declare  tiiat  they  have  reaped  sixty  and  eighty  for  one  ;  the  average  may  be  from 
twenty  to  thirty ;  but  it  is  impossible  to  come  to  a  true  estimate  upon  this  point,  as  no 
formers  can  tell  you  the  exact  quantity  sown  upon  a  given  quantity  of  acres. 

IQM.  The  vine,  however,  k  the  most  profitable,  and  what  may  be  considered  the  staple  artiple  of  culture. 
Better  grapes  are  not  produced  in  any  part  of  the  worid ;  but  the  art  of  making  wnne  and  brandy  trom  them 
admits  of  much  improvemoit.  Ten  or  twelve  different  kinds  of  wine  are  at  present  manufactured, 
having  a  dbtinct  flavor  and  quality,  according  to  the  farms  on  which  they  are  produced. 

1086.  ne  edebrated  ConttanUa  wine  is  made  on  two  farms  of  that  name,  close  under  the  mountains 
between  TaUe  bay  and  False  bay.  Hie  white  wine  of  that  name  is  made  on  the  farm  called  Little  Con- 
atantia,  and  the  other  produces  the  red.  The  grape  is  the  muscadel,  and  the  rich  quaUty  of  the  wine  is 
owing  partly  to  the  situation  and  soil  of  the  vineyards,  and  partly  to  the  care  taken  in  manufacturing  the 
vioe.  No  stalks  and  no  fruit  but  such  as  is  ftillyripe,  are  sumred  to  go  under  the  press ;  precautions 
laieiy  taken  by  the  other  farmers  of  the  Cape.  The  muscadel  grape  grows  at  every  farm,  and  at  some 
fiums  in  Drakenstetn,  the  wine  pressed  from  it  is  equally  good,  if  not  superior,  to  the  Constantia,  though 
sold,  on  aooounl  of  the  name  of  the  latter,  at  one  sixth'port  of  the  price.  When  they  find  that  the  wine 
is  to  be  seiit  alapoad,  they  adulterate  it  with  some  other  wine :  for,  according  to  their  own  returns,  the 
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quantity  exported  and  oonsuned  in  Cape  Town,  aa  in  the  caaeof  Maiein  #inc^  giwtlf  exceeda  the 

quantity  manufactured. 

1096.  The  almond  is  a  rery  productifre  tree  at  the  Cape :  the  tree  thrlTet  in  the  drteit  and  wont  ao^ 
and  the  fhiit,  though  small,  is  of  exccUent  quality.  Dried  peachea,  apricota.  pears,  and  applet,  are  vM 
only  plentiful,  but  good  of  their  kind ;  dried  grapes,  or  raisins,  are  not  so  well  managed.  Potash  is  pn>. 
cured  fttnn  a  species  of  salsola  which  grows  on  the  deserts ;  ana  with  this  and  the  fiit  of  sheeps'  tails,  the 
farmers  malce  their  soap.  The  berries  of  the  candleberry  mvrtie  {Myrica  eerifera)  supply  a  vegeCaUte 
wax  sold  at  Cape  Town  in  huge  green  cakes,  iVom  which  odoriferous  candles  are  made. 

1097.  ne  aloe  soccotrina^nd  per/oti  >ta,  cover  large  tracts  of  ground,  and  these  a£fbrd  the  inspissated 
juice  or  resin  of  the  apothecaries.  The  leaves  of  the  plant  are  cut  off  one  by  one,  and  as  they  are  cut, 
thrown  into  tuba.  In  a  day  or  two  after  they  are  thrown  in,  the  juice  will  have  run  out  of  itsdl^  when 
the  leaves  are  taken  out  and  used  as  manure.  The  juice  is  then  either  clarified  in  the  sun  or  by  boiUngt 
and  when  dry,  cut  into  cakes  and  packed  up  for  sale. 

■     lOiML  The  tobacco  grown  at  the  Cape  is  said  to  be  as  good  as  that  of  Virginia.    Enough  is  grown  for 
home  consumpUon,  which  Is  considerable ;  but  none  for  exportation. 

1099.  The  Iwe  Hock  of  the  Cape  fkrmers  is  chiefly  oxen,  horaes,  sheep,  swine,  and 
poultry.  There  are  only  some  districts  adapted  to  grazing ;  and  the  farmers  who  follow 
this  department  are  in  a  much  less  civilized  state  than  the  others.  The  flocks  and  herds 
wander  over  immense  tracts,  for  the  use  of  which  a  rent  or  tax  according  to  the 
number  of  beasts  is  paid.  At  night  they  are  brought  home  to  folds  or  kraals,  which  ans 
close  to  the  huts  of  the  farmers,  and  are  represented  as  places  of  intolerable  filth  and  stench. 

1 100.  Tke  native  cattle  of  the  Cape  are  a  hardy,  long-legged,  bony  animal,  more  in  the 
coach-horse  line  than  fitted  for  the  shambles.  They  are  bad  milkers,  probably  from 
the  bad  quality  and  scanty  supplies  of  forage. 

1101.  The  sheep  are  wretched  beasts,  more  resembling  goats,  with  wool  that  mi^t  be  taken  for  ftisly 
hair,  and  is  in  fhct  only  used  for  stufflng  chairs,  or  such  Uke  purposes ;  the  other  parts  of  the  body  seem 
drained  to  supply  the  accumulation  of  »t  upon  the  tail,  which  weighs  flrom  six  to  twelve  pounds. 

11C£.  7%e  Merinotf  of  which  there  are  a  few  flocks,  do  very  well :  they  are  much  degoierated  for  want 
of  changing,  and  a  proper  selection  of  rama. 

IIUSL  7^  Rjfdandt  or  &>utbdown  sheep,  would  be  a  groat  acquisition  here ;  for  the  Qqie  mutton  ftnns 
a  detestable  food. 

1101  This  CapehonCf  which  is  not  indigenous,  but  was  introduced  originally  flrom  Java,  is  a  small, 
active,  spirited  animal:  a  mixture  of  the  Spanish  and  Arabian,  capable  of  undergohig  great  fiuigue;  and« 
aa  a  ssuidle-horse,  excellently  adapted  to  the  oountrv.  As  a  drau^t-horse  for  the  fkrmer,  he  ia  too  small ; 
and  the  hitroduction  of  a  few  of  the  Suffl>lk-punch  breed,  would  be  a  real  benefit  to  the  colony,  as  wdl  as 
a  source  of  profit  to  the  importer. 

1 105.  Pigs  are  scarce  in  the  colony  amongst  the  formers.  It  is  diiBoult  to  say  why,  excepting  that  there 
Is  more  trouble  in  feeding  them ;  and  they  cannot  be  turned  to  grase  like  sheep.  Poultry  la,  nr  the  aaaae 
reason,  ne^ected.    Indeed,  bad  mutton  may  be  said  to  be  the  only  food  of  the  colonista. 

1 106.  The  agricultural  impUmerU*  and  operations  of  the  Cape  fiurmen  are  said  to  be 
performed  in  the  rudest  manner,  and  their  crops  are  thought  to  depend  prindpally  on 
the  goodness  of  the  soil  and  climate.  The  plough  of  the  Dutch  fiurmers  is  a  couple 
of  heavy  boards  nailed  together,  and  armed  with  a  clumsy  share,  which  it  requires  a 
dozen  oxen  to  work.  Hidr  harrow,  if  they  use  any  at  all,  is  a  few  brambles.  '  Their 
waggons  (which  will  carry  about  thirty  Winchester  bushels,  or  a  ton  weight,  and  ai« 
generally  drawn  by  sixteen  and  sometimes  twenty  oxen)  are  well  constructed  to  go 
tilting  up  and  down  the  precipitous  passes  of  the  kloofs  with  safety ;  but  they  have  no 
variety  for  the  different  roads.  Burchell  has  given  a  portnut  of  one  of  these  impoa- 
ing  machines  (Jig.  180.).     Their  method  of  beating  out  the  com  is  well  known ;  the 
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sheaves  are  spread  on  a  circular  floor,  surrounded  by  a  low  wall,  with  which  eveiy 
farm  is  supplied.  The  farmer's  whole  stock  of  brood  mares  and  colts  are  then  turned 
in,  and  a  black  man,  standing  in  the  centre,  with  a  long  whip  to  enforce  his  authority, 
the  whole  herd  are  compelled  to  frisk  and  canter  round  till  the  com  is  trampled  out 
of  the  ear.  This  is  termed  **  tramping  out."  The  winnowing  is  performed  by 
tossing  the  trampled  grain  and  dung  in  the  air  with  shovels,  or  by  exposing  it  to  the 
wind  in  a  sieve. 

1 107.  The  agriculture  of  the  Cape  appears  capable  of  much  improvement,  were  the 
farmen  leas  indolent,  and  more  ambitious  of  enjoying  the  comforts  and  luxuries  of 
existence.  Barrow  is  of  opinion  there  might  be  produced  an  abundance  of  com,  cattle^ 
and  wine,  for  exportation ;  but  that  to  effect  this,  "  it  will  be  necessary  to  procure  a  new 
race  of  inhabitants,  or  to  change  the  nature  of  the  old  ones. "  At  the  suggestion  of 
this  writer,  an  attempt  was  recently  made  by  government  to  settle  a  number  of  British 
families  at  the  Cape,  as  cultivators;  but  after  they  had  gone  out  and  remained  there 
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■boie  a  jtar,  tl^r  otbcr  died  or  rBtnrnnl  completely  mined  and  diuppointcd-  Neitber 
■be  cGame  or  mode  oT  culture,  indeed,  are  it  all  calculUed  Tor  llriUmi ;  for  Frencli,  ' 
OennaOt  or  IttUui  pcanolry,  thej  may  do  mudi  better. 

1  lOS.  Jn  (Ac  (Mmn-  o/'  tte  ^osnlry  m  nun;  Iriba  of  i^om  little  or  nothing  ia 
kaoirn ;  but  kmiw  of  wluch  are  erery  now  and  then  brought  into  notice  by  modem 
tmellen.  Some  hsTe  been  Tisited,  for  the  fint  time,  by  the  mianonary  Campbell ;  and 
the  account  he  givet  of  tbeir  agriculture,  manufiumim,  and  c  '       ~ 


It  if 


ihing  h 


ingenious  he  found  lome  Irtbn 
in.  cutltry  end  pottpry;  and 
'le  neatnen  and  regularity  of 
ie  hou*e<  of  othen  a  equally 
iiDorkoble.  In  one  place  the 
ODtei  were  even  tasteful ;  (hey 
'ere  conical,  and  encloeed  by 
largedrcularfences.tj^.  161. )i 
ircnlar  Ihrohing-Boora  (a},  with 


fokt  or  strong  boops  I  fig. 
Thar  form  is  hemi«phe 
ihey  are  entered  by  a  low 

are  surrounded  hy  a  rcede 

fncc    to    exclude  wild    ai 

ud  retain  fuel  and  cattle. 

tempta    to    introduce    Eur 

fonoi    of    cottages    bare 

made  by  tb*  nunioDariea,  i 

Kith  a  knowledge  of  the 

lueTuI  am,  will  no  doubt  in  time  bumanin  and  refine  tbem.  The  missionary  Kiisbe 
conducted  Burcbell  along  the  Talley  of 
Gvnadendal,  to  eihilnt  the  progresi  which 
the  Hottentots  under  bis  instruction  hud 
made  in  horticulture  and  domestic  order. 
The  valley  is  ■  continued  maze  of  gardens 
and  fruit  tree*.  "Tliehula  (^,  184.),  una 
^  like  those  of  Uoltenlot  canstruction,  ar. 
a  rude  imitation  of  the  quadrangular  build, 
ingi  of  the  colonist.      They  are  generally 

■mm  ten  to  fifteen  leel  long,  and  lima  eight  to  tea  wide,  Inving  on  earthen  floor  and 

walli  white-wash 

oolbeTTiruide,ea 

poMdof  rough  u 

hewnpoks.fiUed 

between  with  rei 

and  rushes  plaMer 

with  mnd,  and  I 


general    not  hi((l 

from  the  ground  than  four  or  ui  ftvt,  the  douis  could  not  l>e  entered  wiihaut  stooping. 
A  small  unglassd  window  admitted  light,  but  there  was  DHther  chimney  nor  any  other 
(fiening  in  the  roof  by  which  the  smoke  tnight  escape."     (BurclieU'i  TniiKit,i.  112.) 

1110.  rAcccflfen/'iuIfAc^almxiitnnifaiArrlribet are  kept  in  circular  folds  during  night; 
and  it  is  remai^able  thai  these  foMs  are  the  only  burial  places  known  to  be  in  use  among 
that  people.  "  Com  is  preserred  in  what  may  be  termed  large  jars,  of  various  dimen- 
Bou,  but  moat  commonly  between  four  and  fite  feet  high  and  three  wide.  The  sliape 
of  thne  com  jar*  is  nearly  that  of  an  eggshell,  having  its  upper  end  cut  oif:   sometimes 


European  oil  jar.  They  are  formed  with  stakes  and  branches  Rx^  into  the  ground  and  in- 
iBwoTca  with  twigs;  dii*  frame-work  being  afterwards  plaslereil  within  and  without  with 
loam  and  caw.dung.  Rttiueally  the  bottoms  ofthese  jars  are  raised  about  sii  inches  or  a 
(bol  above  the  ground  ;  and  the  lower  part  qf  the  slakes  being  then  uncovered  gives  them 
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landing  on  rimrt  legt.  That  conlents  m  luutlly  protectnl  by  a 
covering  of  iJcin  or  atrtn."  Thi>  mode  of  keeping  their  com  and  beoDi,  Burcbetl  ob- 
•anes,  ihowi  a  degm  of  ingenuity  equal  to  (liat  wiiieh  ii  diaplayed  Id  the  conitniL-Iion 
of  their  home),  and  ii  to  be  sdmiml  for  it*  liniplidt;  uid  pert'ccl  adeqiulenen  to  tbe 
purpoK.  In  the  direllingi  of  the  richer  inhalntanti,  tbe  back  pan  a(  tbv  bou>«  is  com- 
pletely filled  with  jars  oTthit  kind."  (Tmvdi,  H  530.) 

nil.  ThettoHva  ff  the  umlh  if  Ajrics  hve  much  on  liutboiu  roots,  of  which  tbeir 
country    is   TUturally    more   productive    than    any  iB5 

otlwr.  Burrhel  has  emimerated  a  considerable 
ninnber  nhich  be  saw  ibem  lur.  One  of  the  rnott 
remarkable  grows  on  tbe  mountains  of  Graf, 
reynet,  and  is  called  Hottentot's  bread  lEk-f 
pkatUajna,  Willd.,  Tetfiukiuria,  Salisb.,  jig.  IBS.)  Jf 
lis  bulb  standi  entirely  above  ground,  and  grows  to  . 
on  enormous  die,  frequently  three  feet  in  heights 
and  diameter.  It  is  cloaely  studded  with  angular 
ligneous  protuberances,  which  give  it  some  re.  < 
sembbiiice  to  the  shell  of  a  tortoise.  Tbe  inidde  is^. 
a  fleshy  substance,  which  may  be  compared  to  a  , 
turnip,  both  in'aubstance  and  color.  From  the  top  ^ 
oTthia  bulb  ante  teveral  annual  steins,  the  brancbea 
of  which  have  a  disposition  to  twine  round  any 
shrub  within  reach.  The  taste  of  Ibis  bulb  is  *! 
thought  to  resemble  that  of  the  yam  of  the  EaM 
Indies,  the  plant  being  closely  allied  to  the  genus 
Dioscorea.   {BurtAiii't  TrnteU,  ii.  147.) 

1113.  TXn  focAnjaiu  anj  a  people  of  the  interior - 
«f  South  Africa,  which  were  visited  by  BurcbelL 

llidr  agficuliure,  he  aiya,  is  '■  eitremely  simple  and  artless.     Ilia  performed  vntirelybj 
women.    To  prepare  Che  ground  for  sowing  the^  pick  it  up  to  the  depth  of  about    lt6 
four  inches,  with  a  kind  of  hoe  or  mattock,  which  diflers  in  nothing  from  a 
carpenter's  adie  but  in  being  two  or  three  times  larger.      The  corn  they  tow 
is  Uie  CaSre  com  or   Guinea  com,   a  variety  of  millet    (/fofnu    Sorgham. 
Caffrorum).     'ITiey  cultirate  also  a  kind  orkidneybuan,  and  eat  tberi) 
and  also  water-melons,  pumpkins,  and  the  calabash  gourd  for  the  u 
ahell  as  a  domestic  vessel  for  drinking  and  various  uses.      They  are  in 
smokers  of  tobncco,  but  they  do  not  cultivate  Che  planL      Burcltell  gi 
some  potatoes  and  peach  atones  to  cultivate,  with  wliich  they  were  ciceedingly 
pleased  and  (tBnkful.    (TTavtU,\L  jl8.) 
IIU  1*1  Bmlimim  ipi,<lr  {fig-  'KI  !•*  pointed  (Uck  about  three  IM  ^^«t,  u 

to  jtt  lOwe.  {BurcMI  'i  TVareU,  ii  ^ 
SuasiCT.  6.      FramI  Stale   (if  JgrkvUunr   on  the  Eaitem   CoasI  of  A/rita,  and   tlur 
Afriean  IdamU. 

1114.  Of  the  vnruHi  couwru-j  an  the  east  const  of  Afneatbe  chief  is  Moearanga. 
whoae  agriculture  may  be  considfrcd  ss  a  spocimen  of  that  of  the  savage  tribes  of  the  other 
stales,  llie  climate  is  temperate,  though  die  mounlaina  colled  Supato,  or  the  apine  of 
the  world,  forming  a  great  chain  Irom  north  to  luulh,  arc  perpetually  covert  with  snow  i 
tbe  air  clear  and  salubrioua,  and  tbe  mH  fertile  and  well  vralered,  bo  that  its  pastures  leed 
a  great  number  of  cattle,  more  valued  by  tlie  iitliubiianl4  tlian  thiir  gold.  The  inland 
pans  of  tlie  countrj-,  however,  are  aandv,  dry,  and  barren.  The  products  of  the  country 
on  the  ccatt,  are  rice,  millet,  and  maize,  but  no  wheat;  sugar  canes  and  cotton  art 
found  boUi  wild  and  cultivated.  They  are  without  the  oi  and  horae,  but  elephants, 
ostriches,  and  a  great  variety  of  wild  snimals  sbound  in  tbe  foresn.      According  to  the 

.    doubtful  accounts  of  tliis  country,  the  king  on   days  of  ceremony  wears  a  little  spaiiB 
hanj^ng  bv  his  side  as  an  emblem  of  cultiracJon. 

1115.  TAc  uhiidD/'jIfivJnjcaKar  it  celebrated  for  itt  fertility,  and  the  rariety  of  its  pn>- 
ducCions.  Ilsclimale  is  mild  and  agreeablei  and  the  surface  of  the  country  is  divided 
into  the  coat  and  western  provinces  by  a  range  of  mountains,  "nie  summits  of  these 
mountains  are  crowned  with  lofty  trees  of  long  duration,  and  tbe  low  grounds  oro 
watered  by  torrents,  riTers,  and  rivulets,  which  flow  from  them.  The  agricultural  pro- 
ducts are  rice,  cotton,  indigo,  sugar,  pulae,  tbe  yam,  banana,  cocua,  pepper,  ginger, 
tunnenc,  and  a  variety  of  other  fruila  and  apices.  There  ai«  a  great  number  of  raw 
fruits  and  esculent  plants,  and  many  curious  woods.  Oien  and  Docks  of  sheep  abound ; 
but  there  are  no  horses,  elephants,  lioni,,  or  tigeni.  The  culture  is  very  impetftct,  tba 
toil  and  the  excellence  of  the  svoMms  supplying  the  plact;  of  labM'  and  akiU. 
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IMG.   The  Mauritiia,  or  Iile  of  Pnnce,  is  a  prodndiTe  island,  chirflj  indebted  to  ttw 

induiitry  of  the  French,  who  have  introduced  there  most  oT  the  grains,  root*,  and  fruita 
uf  other  puti  oT  the  oorl^,  all  oT  which  lean  to  thriie.     The  clinwte  is  excellent,  ud 
■imilir  to  that  of  the  Bourbon  and  Canary  islands.     The  surface  is  mountainoui  towards 
die  •«  coast,  but  within  land  there  ore  man;  spot)  both  level  and  fertile.      The  soil  is, 
KenerallT  speaking,  red  and  stonj.      The  agricultuial  products  are  nutnerous.      A  crop 
oT  maiK,  succeeded  by  one  of  wheat,  is  procured  in  one  season  from  the  same  field.. 
The  rioe  of  Cochin-China  is  eitfinsively  cultiviled ;  the  manioc,  or  canan  [Jotnpha 
■vmuhMj  of  Brazil ;  sugar,  which  ii  the  chief  product  of  export ;  dnnamon,  clore,  and 
Dutmeg  trees,  &c.      Oranges,  dtrons,  and  guavaa 
(jEf-.  ItT.)  abound;  and  pine  apples  are  said  to 
grow  ^molaaeouslf.     Many  valuable    kinds  of 
wooiis   arc   ftnind   in    the  forest* ;  and    on    the 
banks  of  the  riven  are  fed  the  flocks  and  herds  j 
of  the  country.  j 

1117.  TAe  fife  a/"  Smir&m  diSen  little  in  iU 
natural  and  agricultural  circmoMancet  from  that 
of  Ibe  Hauritius. 

Ilia.  St.  Hdena  is  a  nigged,  but  beautiful 
island,  decupled  by  a  fbw  lannen.  chiefly  English. 
Tlieir  chief  productioos  are  cattle,  hogs,  sod 
poultiy ;  and  when  the  India  ships  arrive  every 
bouse  becomes  a  tavern. 

1119.  3'A(  Oi;k  Tnil /ifasitr  ate.  in  general, 
boa  and  unbaaltby  ai  to  climate,  and  slonj'  and 
barren  aa  to  aoil.  Some,  however,  produce 
lice,  maiie,  bananas,  oranges,  cotton,  and  sugars 
canes,  with  abundance  of  poultry. 

IISO.    The  Canary  IiUmdi  having  been  subject  to  Spain  for  many  centuries,  the  agri. 
culture  of  tbe  parent  counby  prevails  throughout,     llie  climate  is  temperate,  and  the  soil 
generally  rich.     The  stock  of  the  fana  beloags  to  the  pro- 
prietor   of  tbe    soil,    who    lends    it  to  the  cultivator,  on 
condition  of  getting  half  of  tbe  produce.     The  products  N 
ire,  wheat,   barley,  rice,  oats,  Aax,  anise  seeda,  coriander, 
tbe  mulberry,  grape,  cotton,  sugar-cane,  dragon^s  blood-tree 
{Dnriaia} ,  and  a  variety  of  other  esculent  plants  and  rniils.  ^ 
The  celebrated  Canary  wine  is  made  chiefly  in  the  islands  ^ 
of  TenerifTe  and   Canary.      Potatoes  have  been  introduced 
widiin  tbe  last  fifty  yean,  and   now  constitute  the  chief  ' 
food  of  the  inbabilants.     The  archil  {Udien  rocetta,  Linn. 
jSf.  IS8  o.),  a  moss  used  in  dyeing,  grows  wild  on  all  the 
rocks;  and  kali(Si>b[iJaitaJi,  Ag.  I886,),(rom  whichsodais 
eiitacled,  ia  found  irild  on  the  sea-shore.      Tbe  roots  of  the 
male  fern  (  i^terii  ofuifiru)  are,  in  times  of  scarcity,  ground 
into   flour,  and    used    as  food.       The     live-stock  of   the  ^ 
Canaries  consists  of  cattle,  sheep,  hordes,  and  asses;    and 
Ibe  well-known  Canary-bird,  with  a  great  variety  of  otliers 
Aound  in  Ibe  woods.  ^ 

1121.  TAe  ttbnd  o/*  Afadeini  is  chiefly  celebrated  for  iU  « 
islanders,  that  thdr  country  produces  the  best  wheat,  the  purest  sugar,  and  the  finest 
wines  in  the  world,  beddci  being  blest  with  Che  clearest  water,  the  mo«t  snlubrJuus  air, 
and  a  freedom  from  all  noxious  reptiles.  The  first  view  of  the  island  is  parliciilarly 
magnificent;  the  country  rising  in  lofty  bills  fVom  every  part  of  tlie  cnsut  so  steep  as  to 
bring  very  distant  objects  into  a  foreground.  Tlie  sides  of  these  hills  are  clothed  with 
vines  aa  high  as  tbe  temperature  will  admit ;  above  this  they  are  clothed  witjj  woods  or 
•Bdure  to  their  summits,  as  high  as  tbcsighi  can  distinguish  ;  excepting  thofte  columnar 
peaks,  the  sml  of  which  has  been  washed  sway  by  the  violent  rains  to  which  those  lati- 
tudes, and  eiqtecialiy  such  elevated  parts,  are  liable.  Deep  ravines  or  valleys  descend 
tmm  ihe  hills  to  tbe  lea,  and  in  tbe  hollow  of  most  of  them  flows  a  small  river,  which 
in  general  is  rapid  and  shallow.  The  soil  is  clay  on  the  surface ,  and  large  masses  of 
it  aitMrdasbrick,  are  found  underneath.  Tbe  island,  it  is  said,  when  iStcovered  by 
Ibe  Portuguese,  was  covered  with  wood ;  and  the  first  step  taken  by  the  new  settlers 
was  to  set  flre  to  the  wood.  This  conflagration  is  said  to  have  lasted  seven  year^,  and  to 
have  been  the  chief  cause  of  tbe  fertility  of  the  soil ;  but  whatever  may  have  been  the 
cflect  at  firs,  this  fertility  could  not  have  lasted  for  three  centuries. 

im.  The  landt  af  Madeira  are  ctUtiuated  on  the  metayer  syitem :  in  entailed  esUtes 
leiMa  cannoc  be  granted  for  a  longer  period  than  nine  years ;  but  in  no  case  can  the 
MnaU  ba  dwuMed  till  be  M  paid  tlK  full  value  of  liit  improvementi. 
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•null.     The  beef  ■ndm 

lean  uul  Uulelsaa;  common  poultry  are  nnall ; 
but  ducki  and  (urkeyt  equal  tbow  of  England, 
toik  ii  im,  but  ncelient,  vhen  well  fed. 

1196.  Tht  iTopicai  fndtt  are  not  readily  jaa. 
<)Dced  here.  In  the  viHigei  are  found  guam, 
bamma*.  orMigefcand  ihaddock*,  (4g.  189.)  Pine 
apples  are  nZtA  whh  great  difficulty  ;  but  neither 
the  graiudilLa  nor  the  allgalor  pear,  tbougli  tbej 
gnxr  TtgonMuIyi  produce  fhut. 

SxcT.  III.     Praeni  SlaU  tf  jlgricuUtm  i»  Nitrik  Amenta. 

I1S7>  TIte  e/imote  of  thil  region,  whidi  eitendi  from  the  ricinit;  of  the  equator  to  tbe 
arctic  circle,  is  necenaril;  eitremeljr  various.  In  general,  Ibe  heat  of  Himmer,  iimI  tb^ 
cold  of  vinler,  are  more  inteoae  than  in  most  pam  qf  the  ancient  contineot.  The  middle 
proiJDca  are  remarkable  tbr  the  unUeadlnesa  of  the  weather.  Snow  falls  plentifully  in 
>^r^nia,  but  seldom  lies  above  a  day  or  two.  Carolina  and  Florida  are  subject  to  ia. 
ndbrBble  beat,  furious  Whirlirindi,  hurricanes,  tremendous  Ihuniler,  and  fatal  light. 
■dogs.  7^  climate  of  the  wenem  pan*  is  least  known  ;  that  of  Califomia  seems  to  be 
in  general  moderate  and  pleasant. 

1198.  Titiurface  ^ North  America  is  nobly  diveniSed  with  riven,  lakea,  monntaina, 
■nd  extensive  plaina,  covered  in  many  places  with  forests.  lu  shores  are,  in  geoeial, 
low,  irregular,  with  many  bays  and  creelu  ;  and  the  central  parts  seem  to  present  a  vast 
lertite  plun,  watered  by  the  Missouri  and  its  auiiliary  streams.  New  Meuco  in  burfac* 
is  an  alpine  coUDtry,  resembling  Norway  and  Greenland;  Labrador,  and  the  countriea 
round  the  Hudson  sea,  present  irregular  masse*  of  mountain,  covered  with  eteniai  snow. 
In  general,  all  the  natural  feature*  of  America  are  on  a  larger  scale  than  of  tlie  old  world. 

1 1 39.  The  agriculture  of  Norih  America  is  chiefly  that  of  the  north  of  Europe ;  but 
in  the  provinces  near  the  equator  the  culture  of  the  soulbem  parts  of  Europe  pmaJa  ; 
and  in  the  West  India  islands,  that  of  the  warmest  climate*  is  followed  ;  there  being  do 
production  of  any  part  of  the  world  which  may  not  be  there  brought  to  perfectiaD. 
— After  this  general  outline  of  Ihe  agricultural  circumstance*  of  North  America,  we  shall 
select  some  notices  of  the  agricultiuc  of  Ihe  United  States,  the  Spanish  dominions  in 
North  America,  British  peswiiiions,  unconquered  countries,  and  North  Amoicaa 
island)  or  West  Indies. 

StiHBCT.  I.     Promt  State  o/  AgricvtlvretH  tie  Vniled  Stale*. 

1  ISO.  The  Inmate  of  the  United  SlaUt  must  necessarily  vary  in  its  different  paila.  Id 
Ibe  N.E.  the  winters  are  very  cold,  and  the  summers  hot,  changing  as  you  proceed 
aouthword.  In  the  S.  E.,  and  along  the  gulf  of  Meiico,  the  lummeri  are  very  hot,  and 
the  winters  mild  and  pleasant.  Among  the  mountains  it  is  cold  towards  the  N.,  and 
temperate  in  the  S.  Beyond  the  mountsins,  in  the  rich  valleya  of  Ohio,  Miiwiiiripp^ 
and  HiBOuri,  the  climate  is  temperate  and  delightful,  till  we  approadi  the  rocky  mouB- 
tainsi  when  it  is  subject  to  extremes,  the  winters  being  very  cold.  The  climate  muat  be 
chilled  among  mouniains  constantly  covered  with  snow.  West  of  these  mountains,  the 
climate  chngea,  until  we  reach  the  shores  of  the  FsciGc  Ocean,  where  it  miiiililes  'hH 
of  the  western  portsofKurope.  The  prevailingwiadsarelVom  the  west,  and  as  they  pan 
over  a  wide  expanse  of  water,  they  cool  the  sir  in  summer,  and  in  winter  deluge  ibe 
country  with  ft«]uentrain. 

1131,  The  woxnu  generally  correspand  with  those  in  Europe,  but  not  with  tbe  •vatiitj 
to  be  eipected  on  a  continent,  as  even  during  tbe  summer  heals  single  d«j*  will  occur 
which  requiR  the  wumtli  of  a  fire.     The  latitude  of  Labrador  tvtK^vkif  with  tbM  «f 
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Stw^hnlm,  and  tiitt  of  GHMdb  nidi  Feni»»  baft  the  tanpcffitiiie  of  thoie  pben  is 
widely  dtflferont. 

UdS.  21bej«r/aM0f  the  eoimtiy  in  liie  United  Steteeprewnte  every  variety.  The 
Mrth-eeMem  pert  on  the  coest  is  broken  and  hilly ;  and  is  remaii^ably  indented  with 
aumerouB  bays  and  inlets.  Towards  the  &,  and  along  the  gulf  of  Mezicoiy  tlie  land  is 
level  and  ssndy,  intanpened  with  many  swampa,  and  numerous  islands  and  inlets.  At 
the  outlets  of  numy  of  the  rivers,  there  is  a  large  portion  of  alluvial  land,  which  is  par- 
ticttlariy  tiie  case  along  the  Mississippi.  Beyond  the  head  of  tide-walen,  there  is  n 
•olciably  rich  and  agreeably  uneven  country,  which  extends  to  the  mountains.  The 
mountainous  district,  on  the  Atlantic  side  of  the  country,  is  about  ISO  miles  in  breadth, 
•and  1900  miles  in  length.  It  extends  in  large  ridges,  from  N.£.  to  &W.,  and  is 
known  aa  the  Allegany  mountains.  Beyond  these  the  great  valley  of  the  Missiarippt 
presents  a  surfiue  of  the  finest  land  in  the  world.  To  the  westinml  of  this  valley  are 
the  mountains  of  TrTwnfwina^  and  beyond  these  the  bold  shores  of  the  Fscific  ocean. 

11  S3.  The  toil  of  the  United  Skitetf  though  of  various  descriptions,  is  generally  fertile ; 
often  oo  the  east  or  the  Blue  Mountains,  in  A^rginia,  arich,  brown,  loamy  earth ;  some- 
times a  yellowish  day,  which  becomes  more  and  more  sandy  towards  the  sea.  lliere 
are  consftdaraUe  marshes  and  asU-meadows,  sandy  barrens  producing  only  a  few  pines, 
snd'sometinies  entirely  destitute  of  wood.  On  the  west  of  the  Apulachian  mountains, 
the  suil  is  also  generally  excellent ;  and  in  Kentucky  some  spots  are  deemed  too  rich  for 
wheat;  but  the  product  may  amount  to  sixty  bushels  per  acre.  About  six  feet  below 
the  anrfaoe  there  is  commonly  a  bed  of  limestone. 

X 134.  T%eianded  proper^  rf  the  United  States  is  almost  universally  fi«ehold,  baring' 
be^  piiTfliaBrd  or  conquered  t^  the  different  states  or  the  general  government  iVom  the 
nstive  sarjiges;  and  these,  either  lotted  out  to  the  conquering  army,  or  reserved  and  sold 
afterwards  acootding  to  the  demand. 

1101  nemode^S9idkifaKdaeeiHglamdti»aelMled8tale$Uthmdm!taied 
of  eountry,  frtiidi  Is  to  tie  £ipoted  ct.  Is  rarveYed,  and  laid  out  in  wctioni  of  a  mile  aquare,  oootalniiw 
iix  liundrad  and  tottj  matt,  and  these  aie  subdivided  into  quarters,  and.  In  particular  situatioos,  haff 
quarten.    The  oountnr  b  also  UUd  out  In  counties  of  about  twenty  miles  square,  and  townships  of  six 


to  some  &istanrwi,  and  In  otben  eight  The  townships  are  nunuwred  in  ranges,  ftom  north' 
to  soutfi,  and  the  ranges  are  numbered  fkom  west  to  east :  and,  lastly,  the  sections  fai  each  township  are 
narked  BumencaOy.  All  these  Unes  are  well  defined  In  tne  woods,  1^  marks  on  the  trees.  This  done,  at 
a  period  of  which  public  notice  is  given,  the  lands  In  question  are  put  up  to  auction,  excepting  the  six. 
teeoth  sectioB,  which  Is  near  the  centre,  hi  every  township,  which  Is  reserved  for  the  support  of  schools, 
and  the  maintenance  of  the  poor.  There  are  also  sundry  reserves  of  entire  townships,  as  ftmds  for  the 
airport  of  senlnariss  on  a  more  extensive  scale,  and  sometimes  for  other  purposes  of  general  interest 
No  goverament  lands  are  sold  under  two  doUars  per  acre :  and  I  believe  they  are  put  up  at  this  price  tai 
•■alter  eectfons,  at  the  auction,  and  If  there  be  no  biddhig  thev  pass  on.  The  best  lands  and  most 
avonfale  situations  are  sometimes  ran  up  to  ten  or  twelve  dollais,  and  In  some  late  instances  mudi 
hl^r.  The  lots  which  remain  unsold  are  from  that  time  open  to  the  public,  at  the  price  of  two  dollars 
per  acre ;  one-lburth  to  be  paid  down,  and  the  remaining  three-fourths  to  be  paid  by  Instalments  in  five 
yean;  at  wirich  time,  if  the  payments  are  not  completed,  the  lands  revert  to  the  state,  and  the  prior 
advances  are  foifclted.  When  a  purchaser  has  made  his  election  of  one,  or  any  number  of  vacant 
qnaTtrw,  he  repairs  to  the  land-office,  pays  eighty  doDan,  or  as  many  times  that  sum  as  he  purchases 
eoaiters,  and  receives  a  certiflcate,  which  is  the  bads  of  the  cooqilete  title,  which  will  be  given  him  when 
be  pays  all ;  this  he  may  do  tmmediatdy.  and  recdve  eight  per  cent  intonest  for  prompt  payment.  The 
sections  thus  sold  are  mailced  Immediatdy  on  the  genenu  pUn«whlch  Is  alwavs  open  at  the  land-ofllce 
to  pubKc  Inspection,  with  the  letters  A.  P.,  i.  e.  advance  paid.  There  Is  a  receiver  and  a  register  at  each 
'■ndfifflrr,  who  are  chedu  on  each  other,  and  are  remunerated  by  a  per  centage  on  the  receipts.** 

11 36.  TAf  price  of  landf  though  low  when  not  deaied,  rises  rapidly  in  value  after  a  very 
slight  occupation  and  improvement.  Instances  are  frequent  of  a  rise  of  IGOO  per  cent, 
in  about  ten  years.  Cobbett,  who  resided  in  1817,  in  Long  Island,  which  may  be  con- 
sidered the  middle  climate  of  the  United  States,  gives  the  price  of  a  cultivated  farm  in 
that  part  of  the  country.  **  A  fiurm.  on  this  isUmd,"  he  says,  <'  any  where  not  nearer 
than  thir^  mUes  off,  and  not  more  di^ant  than  sixty  miles  from  New  York,  with  a  good 
ftms-houae,  bam,  stables,  sheds,  and  styes;  the  land  fenced  into  fields  with  posts  and 
raiky  the  wood-land  being  in  Ibe  proportion  of  one  to  ten  of  the  arable  land,  and  there 
bcM^  on  the  farm  a  pretty  good  orchard ;  such  a  fiirm,  if  the  land  be  in  a  good  state, 
and  of  an  average  quality,  is  worth  aisty  doUars  an  acrey  or  thirteen  pounds  sterling  t  of 
course,  a  farm  of  a  hun<hned  acres  would  cost  1300^  The  rich  lands  on  the  necks  and 
httj^  where  there  are  maodom,  and  surprisingly  productive  orchards,  and  where  there 
B  water  ea/rnoffe^  are  worth,  in  some  cases,  three  times  this  price.  But,  what  I  have  said 
will  be  sufficient  to  enable  the  reader  to  form  a  pretty  correct  judgment  on  the  subject. 
In  New  Jersey,  in  Pennsylvania,  every  where  the  price  differs  witii  the  circumstances  of 
water-carriage^  quality  of  land,  and  distance  from  market.^— When  I  say  a  good  farm- 
house, I  mean  a  house  a  great  deal  better  than  the  general  run  of  farm-bouses  in  Eng- 
land ;  more  neatly  fomSied  on  the  inside ;  more  in  a  parlour  sort  of  style ;  though 
round  about  die  house,  things  do  not  look  so  neat  and  tight  as  in  England.  ** 

1137.  The  agnaiiture  of  the  United  States  may  be  considered  as  entirely  European, 
and  chiefly  British.  Not  only  is  the  climate  better  adapted  for  the  British  agriculture, 
bvt  Ibe  graft  majority  of  the  inhabitants  are  of  British  origm.  To  enter  into  details 
of  die  (NTodaeiB  and  processes  of  North  American  agriculture  -would  therefore  be  super- 

in  n  wntfc  ptiaeipaUy  devoted  to  British  agriculture.     AH  we  shall  attempt  is,  to 
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Dotin  ionic  of  the  leadiog  pecatiiritiss  of  North  Amerieui  (gricaltura,  u  reultlDg 
ftom  tiHtiotdl,  polidcaJ  and  civil  circuTiiitiincea. 

113S.  The  natural  draimaanai  of  landi  nof  under  culture,  chiefly  oSect  the  axa- 
meticement  of  fBrming  operations.  In  geneTAl>  the  luidi  purchaved  by  lettJeiv  ve: 
underwood,  which  mu«t  be  felled  or  bumed,  and  the  roots  grubbed  ap ;  a  laborious 
opentioii,  which,  bowerer,  leavei  the  Mril  in  lo  rich  a  Male,  that  it  will  bear  heavy  crop* 
of  grain,  potatoes,  and  tobacco,  with  very  little  culture,  and  no  manure  for  leveral  yean. 
Sometiniea  they  are  under  gi«M.  or  partially  cotctwI  with  brushwood,  in  which  the 
operation  of  clearing  is  easier.  IneithercaK,  tbe  occupier  hat  lo  drain,  where  necsa- 
■ary  J  eoclose  widi  a  ring  fence,  if  be  wishes  to  be  compact,  to  lay  out  and  Make  lh« 
Ann  road,  and  lo  build  a  house  and  fanneiy.  He  ialler  he  conatmcts  of  timber, 
lometiines  plastered  with  neatness  and  taste,  as  in  England,  (Jig.  190.)  but  generally 


wilh  logi  and  mud,  as  in  Poland  and  Russia.    (_fig.  191.)     With  timber  alsc^  be  ge- 
nerally forms  his  f^ces,  though  thorn  and  other  Mtc  hedges  are  19> 
planted  in  some  of  the  earlier  cultivated  districts.                                    I 

1139-  TVufwa/^acf^ofkettlenwitbapltAl^may bevery weUcxenplifledln  I 
the  UK  of  Birkbock.  Thu.  genllrmin  hmring  puirhunl  »u  MUtc  uf  !M0  ■««,  1 
In  the  Illinoli,  ind  flxnl  on  Ihit  psR  of  il  vhicti  be  Intendsl  u  hli  rulurc 
mtdciice  sod  Ism.  "  The  fittl  met  ni  buildina  a  caUn,  sbout  two  hundred 
TxnU  from  the  ApoC  where  xhn  house  wsi  to  itaod.    Thki  cibla  u  huill  of  round 

thecDmeiCpvni^anunaeiAliteen  leet  1ou,b7vlxt««ii  the Inten-mli between     — -   — - —  - 

■he  logs  ■  chUBdud,'  that  is,  iUed  in  wltti  iSn  ar  woodi  sod '  mudded,' thai  u,  itaubed  with  a  pIsMer 


and  weU  executed,  fiH*  Iwentr  dousia 


ssddiSftti 


dollBTS  oT  tbe  pnce  of  IGO  acres  oT  land  Is  gireo^  tbe  csrae  author,  who  bsd  (he  infurmatioii  from  Ibe 
aetUer  hbdieli.  Fourteen  yean  ago,  he  "unloaded  his  bmlly under  a  tree,*'  on  hii  prcaent  estate; 
where  he  has  now  two  hundred  acres  of  excellenl  land,  cSeared  and  in  good  cultivadon,  capable  of  pnw 
docbtf  fton  eightj  to  one  huodied  inshels  of  Indian  cittn  per  sere.  "Hie  poor  omiRTanI,  havinf  ct^ 
Isctoltlie  el^htT  doUai^  repslred  to  the  iandjaice.  and  BHered  bii  quarter  lerHm,  then  wmked  bii  way, 

wanon,  cxntiUning  his  family  and  bis  little  all,  ronilrting  of  a  fWliiaalieti,  s  ikillel,  hit  ^e,  and  his  su. 
AiriTed  in  the  iiicin* :  after  putting  up  a  litUe  log  csWn,  he  piweeiled  to  dear,  wilh  Intense  labor,  a 
plot  of  grouDd  ta  Indlsn  com,  which  wsi  to  be  their  oext  yfRfa  lurpon ;  but  lOr  Uie  present,  being 
iritbout  meaniof  obtidnlnga  supply  of  Aout,  he  depended  on  hliipun  lot  lubiittfnco.  In  punult  of  Ihe 
game,  he  ns  compelled,  alter  his  dai't  w«tll,  ID  waile  ttamuKh  tlia  evening  dewi,  up  Id  the  waiK,  In  long 
arasi  or  laulieiL  and  retumina,  Onn  nothing  lo  lie  on  but  ■  bcar't  aliln  on  the  cold  grouoit,  eapoaed 
ID  every  blast  thnju^  tbe  lidDa,  and  ercTy  thowel  Ihrou^h  thu  d|X'ti  Toof  of  hit  wrelched  duplhng, 
whldi  he  ihKi  JHM  even  attenpl  to  ckac,  till  ttaespproach  or  winter,  and  i^len  noL  tht-n.  Under  Iheae 
diitreiies  of  extreme  ull  and  eiposure,  debaired  from  evpr>  anelvn,  ratny  va]ii«ble  Uvea  have  nink, 

little  grain  he  could  procure  twelve  mites  to  be  irround,  and  temeniben  once  iceLiig  at  the  mill,  s  man 
who  had  brought  fail  com  slatjr  milts,  and  waa  compelled  to  wait  three  days  (br  his  mm.  3urh  'are  the 
di^iil^es  which   these  inoneen  have  to  encounter  ^   hut  they  diminish  as  settlements  ap|irDacli  fdvh 

1141.  TAejNifilicn/circutniuincap/'fic  (Znifed  jlolei  affect  Ihe  agn'culturia  both  ai  to 
the  coat  of  producticm  and  the  value  of  produce.  It  is  evident  that  Ihe  want  of  popula- 
tion must  render  the  price  of  labor  high,  and  ihe  produce  of  land  low.  In  tbli 
Parkinson,  Birkbeck,  Cobbett,  and  all  who  have  written  on  the  agriculture  of  America, 
agree.  "  Tbe  simple  produce  of  the  soil,"  Birkbeck  observes,  "that  is  to  say,  grain, 
is  cheap  in  America ;  but  every  other  article  of  necessiljr  and  convenience  is  dear  in 
comparison.  Every  serrice  performed  for  one  man  by  another  must  be  purchased  at  a 
high  rate,  much  higher  than  in  England."  llie  cheapness  of  land  afftol*  tbe  pnaaca 
sion  of  ind^iendence  and  comfort  at  so  easy  a  rale,  that  strong  inducements  of  profit 
■n  icquiicd  to  deUin  men  in  liic  conditioii  of  serritude.     Hence  tbe  high  pn<^  of  all. 
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cgnmoditieiy  not  ■imply  agriailtiinl;  of  die  labor  of  iTifldMiiiif«  of  overy 
and  hence  alao  thtf  want  of  local  marketa  for  grain,  becauae  where  three4burths  of  the 
'  population  raise  their  own  gnuo,  (which  is  the  cakolation,)  the  remaining  fourth  wiU< 
use  but  a  moderate  proportion  of  the  spare  produce.  The  low  rate  of  land  and  taxes,- 
and  this  want  of  home  markets,  is  the  reason  why  the  American  farmer,  notwithstanding 
the  high  price  of  labor,  affords  hb  grain  so  cheap  for  exportation.  Notwithstanding  the. 
low  rate  of  produce,  the  profits  of  the  American  fiumers  aite  high,  on  account  of  the 
small  capital  required.  With  SOOO/.,  Birfcbeck  calculates  that  a  fimn  of  640  acres  in  the- 
lilioois,  may  be  purchased,  stocked,  and  cultiTated,  so  as  to  return,  after  deducting  all 
eiqwDoes,  twemy-lwo  per  cent.,  besides  the  value  of  the  improvements  made  on  the  land, 
ihst  is,  its  increased  value,  which,  as  has  already  been  atated,  (liS8.)  is  incredible  in 
a  very  short  time. 

1148.  The  agrieuUurttl  productt  of  the  United  State$  include  all  those  of  Britain  and 
Fruice.  The  British  grains,  herbage,  plants,  and  fruits  grown  in  every  district.  What 
sppean  at  first  sight  very  remarkable,  is,  that  in  America  the  native  pastures,  (excepting 
on  the  banks  of  the  rivers,}  consist  entirely  of  annuals ;  and  that  is  the  reason  why  the 
coaatry  is  generally  bare  and  black  in  winter ;  but  perennial  grasses  when  sown  in  the 
^  uplands^  are  found  to  thrive  in  many  situations.     The  greatest  quantity  of  wheat  ia 

I  grown  in  Pennsylvania  and  New  England.     Maiae  ripens  in  all  the  districts,  excepting 

some  of  the  most  northerly.  Rice  is  cultivated  in  Virginia,  and  on  the  Ohio ;  and  the 
vine  is  indigenous  in  these  and  other  provinces,  though  its  culture  has  not  yet  been  much 
sttmpted,  and  some  French  cultivators  are  of  opinion,  that  the  American  soil  and 
ctimace  are  unfiivorable.  This,  however,  is  not  likely  to  be  the  case,  it  being  a  native 
of  die  country.  The  government  have  established  a  Swiss  colony  for  its  culture,  at 
Vevay,  in  Indiana,  and  another  in  T«onigiana,  for  the  culture  of  the  olive.  TTie  mul- 
hsrr}-,  the  cotton,  and  the  sugar-cane,  are  cultivated  in  Virginia,  but  not  extensively. 
Sugar  is  procured  plentifully  in  the  woody  districts  by  tapping  different  species  of  acer, 
cqMdally  tlie  socc^rtmcfii  in  spring ;  boiling  the  juice  till  it  thickens,  and  then  granulating 
it  by  letting  it  stand  and  drain  in  a  tub,  the  bottom  of  which  is  pierced  with  small  holes. 
The  sugar  obtained  does  little  more  than  pay  for  the  lakor. 

1 143.  Of  the  Uoe  stock  of  the  United  States  the  breed  of  horses  of  English  extraction  is, 
ID  general,  good,  as  are  the  cowh  and  hogs.  In  many  cases  there  is  no  limit  to  the 
number  of  these  that  may  be  graaed  in  the  unoccupied  woods :  all  that  the  farmer  has 
to  do,  is  to  keep  them  irom  bears  and  wolves,  at  particular  seasons,  and  keep  them 
tune,  as  ia  Uunia  and  Switzeriand,  by  giving  them  salt.  Sheep  are  totally  unfit  for 
the  climate,  and  state  of  the  country,  though  a  number  of  proprietors  have  been  at  great 
psins  to  atteoopt  introducing  the  Merinos.  "  Mutton,*'  Birkbeck  observes,  "  is  almost 
»» abhorrent  to  an  American  palate,  or  &ncy,  as  the  flesh  of  swine  to  an  Israelite ;  and 
the  state  of  the  manufisictures  does  not  give  great  encouragement  to  the  growth  of  wool 
of  any  kind;— of  Merino  wool  fess,  perhaps,  than  any  other.  Mutton  is  sold 
in  the  markets  of  Philadelphia  at  about  half  the  price  of  beef;  and  the  Kentuckian,  who 
would  have  given  a  thousand  dollars  for  a  Merino  ram,  wt>uld  dine  upon  dry  bread  rather 
than  taste  his  own  mutton.  A  few  sheep  on  every  farm,  to  supply  coarse  wool  for 
iVm^yrtif  manufacture,  seems  to  be  all  that  ought  at  present  to  be  attempted  in  any  part 
of  America  that  I  have  yet  seen.  Deep  woods  are  not  the  proper  abodes  of  sheep. 
When  America  shall  have  cleared  away  her  forests,  and  opened  her  uplands  to  the 
breeses,  they  will  soon  bp  covered  with  fine  turf,  and  flocks  will  be  seen  ranging  over 
them  here,  as  in  other  parts  of  the  world. 

1 144.  Agricultural  operatiom  in  America  are  skilfully  performed  by  the  farmers  of 
capital,  who  have  all  the  best  implements  of  Europe.  By  the  poorest  settlers  tliis  is  not 
the  case,  for  want  of  Uock ;  and  by  the  native  American.farmers,  from  indolence,  which, 
sccording  to  all  accounts,  is  their  general  defect.  '  An  American  laborer  is  most  expert  at 
the  use  of  the  axe  and  the  scythe ;  tlie  spade  he  handles  ii^  a.veiy  Bwkwanl  manner,  and 
hss  no  idea  of  banking,  hedging,  clipping,  or  cutting  hedges,  and  many  other  operatidna 
known  to  every  laborer  in  a  highly  cultivated  and  enclosed  country  like  Britain.  But 
the  versatility  of  talent  of  an  American  laborer  amply  compensates  for  his  inelperienoe 
in  these  operations,  and  is  more  useful  in  his  circumstances.  In  handling  the  saw,  the 
hammer,  and  even  the  trowel,  the  British  laborer  has' no  chance  with  him.  Most  of  them 
can  build  a  booae,' mend 'a  plough  or  wtggOo,  and  even  the  harness,  and  kill  and  dress 
tbccp  and  pigs. 

1145.  Field  labort  in  America  require  to  be  perfonned  with  much  greater  expedition 
than  in  England.  The  winter  is  long  and  severe,  and  the  transition  to  spring  is  sudden ; 
tiiis  season  in  many  provinces  only  lasts  a  few  weeks,  when  summer  commences,  and  the 
ground  becomes  too  hard  and  dry  for  the  operations  of  tillage.  The  operations  of  seed- 
time must  therefore  be  performed  with  the  greatest  rapidity.  The  climate  of  New  York 
may  be  recd^oned  one  of  the  best  in  N.  America.  Tliere  the  ground  is  covered  with 
inow,  or  rendered  black  by  frost  in  the  beginnmg  of  DeLvntber,  and  continuet  without 
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a^eckorgmntillMa;.      Fkmf^tlBg  genmnj  begin  in  dw  Ivt  met  «r  April ;  aM> 

■n  lowii  in  thit  month  ;  uid  maiia  and  polatoei  (bout  tbe  middle  of  Mij.      B;  tbc  cod 

(j  Mb;  tbe  wbrat  and  lye  which  hu  itood  tha  wioter,  tbe  ipringi^)*!)  ton,  the  gnaa, 

and  the  fruit  tim  appear  ■*  fonranl  ■■  thejirau  the  some  period  in  Englwd.      IIktb 

ii  to;  little  rain  during  June,  July,  and  AuguK.      Chemn  ripen  in  tbe  last  mil  of 

June ;  b;  tbe  middle  of  Jul;  tbe   harreat  ^  . 

wheat,    Tjf,   oata,   and  barlej,   i>   half  onr;  ' 

paan  ripen  in  tbe  b^inningof  Auguit;  maiie, 

(_jSg.  1 9S.  ]  rye,  and  wheat,  are  town  durins  the 

vbole  of  October ;    ii  cut  in  tbe  firK  week  of 

Septeodier ;  peacbaa  and  applet  an  ripe  bj  tbe 

eod  of  the  month  ;  the  genovl  crop  of  potatoea 

an  dug  up  in  the  beginning  of  Novembo' ;  and 

alto  tuniipa  and  other  root*  taken  up  and  bouaed ; 

a  good  deal  of  rain  fUla  in  S^itendier,  October, 

aiM  Norember,  and  aenre  fIroMa  commence  in  , 

tbe  Gnt  wieek  of  December,  and  m  abore  «ated  | 

continua  till  the  but  week  of  April.     Suchiatbe  | 

agrkultmal  jekt  in  tbe  country  of  New  York.  I 

LJTe  ttock  rei]uire*  paiticulat  attention  during 

the  long  winter;  and  uoleu  ■  good  Mock  of 

Swediita  turnip,  carrot,  or  other  rood  haa  been 

laid  up  for  tbem,  Ihej  will  gtneraltj  be  found 

Id  a  Tery  wretched  Mate  in  April  and  Hay. 

1146.  TVnMlctrnuiwtaiMxioftlieUnitedStateiafetin&Ton^etotbedomeaticenjay- 
menls  of  a  Britith  fcrmer  emigrating  thitber.  Many  prirationi  muM  be  auSered  at  firal, 
and  tome  probably  fur  one  or  two  geoenticKH  to  come.  Hie  want  of  lociety  aeema  an 
obrioue  diawbaek  ;  but  thii  Birkbe^  haa  ihewn  ia  not »  great  as  might  be  imagined. 
When  an  emigrant  aettlea  among  American  farmen,  he  will  generally  find  than  a  laay, 
ignorant  people,  priding  themielTe*  in  tbeir  freedom,  and  making  little  uae  of  Ihor 
pririlegea  ;  but  when  he  aettlea  among  other  anigranti,  he  meeti  at  leaM  with  people  ndu 
bare  leen  a  good  deal  of  the  world  and  of  life ;  and  wbo  diaplay  often  great  enert^  of  cha- 
racter. Tfaeae  cannot  be  cooaideredaaDiiintemting,  wbaterer  may  he  theirdrcumalancca 
a*  to  fenune;  and  when  there  i*  aouething  like  a  parity  in  thia  reqteet  and  in 
intellectiial  drcumataooat,  the  aodal  bond  will  be  complete.  It  must  he  conrideied 
that  one  powerfijlly-operaling  dratmatancc  moat  entt,  whatever  be  tbe  diflnance 
of  cimmiitanceB  or  intellect ;  and  diat  it,  aD  agreement  in  pditka  both  aa  to  tbe 
country  left  and  that  adopted.  For  the  mt,  tbe  want  of  aociety  may  be  to  a 
ceitain  d^ree  lupidied  by  tbe  prnti  there  being  a  regular  poM  in  etery  part  of  the 
United  States,  and  numcroui  American  and  Europeao  newa^poa  and  periodical  wotka 
circulated  tbne.  Birkbeck  menlioiM  that  the  Edinburgh  and  Quarterly  Heriew,  die 
Montfily  and  other  magaiino,  and  the  London  newqiapera  are  aa  regularly  read  by  faim 
at  tbe  prairie  in  Illinois,  aa  they  were  at  his  farm  of  Wanboro^  in  SuBiilk,  and  that  all 
the  diS^nce  ia,  that  tbey  arrive  at  tbe  prairie  three  montha  later  than  they  did  at  hia 
British  residence.     We  bare  seen  198 

iketcfaei  of  tbe  bouaca  erected  by 
this  gentleman,    and   some  otbert 
wbo  hare  setded  around  him,  and 
we  onntider  them  aa  by  no  means  | 
deficient  either  in  apparent  com-  F 
modiouaneaa  <»'  effect.     Tley  re.  I 
mind    us    of   some    of   the    hcM  ^ 
houses  of  Switierland  and  Nor- 
way.     (Jtg.  13B.) 

II4T.    The     want    ^    dtmaHs 
smunft  it  a  consideTable  diawbaek 
in  moat  parts  of  the  United  Sutea;  ^ 
but  espedally   in  the   new   settle' 

menta.  Familica  who  remore  into  Western  America,  Biihbeck  oLeu  laa,  ehould  bring  with 
tbem  the  power  and  the  indinatiaii  to  dispense,  in  a  great  degree,  with  senauu.  To  be 
easy  and  comfortable  there,  a  man  ibould  know  bow  to  wait  upon  bumelf,  and  practiae  it. 
In  other  reapecta,  thit  gentleman  and  his  frisidi  hope  to  Ure  on  their  estates  at  the 
prairie,  "mudi  as  they  were  sccaitomcd  to  lire  in  Engluid." 

1148.  A  a  cnunWy/iw  a  Sriliihfaiiner  le  emigralt  to,  we  ccnaider  the  United  States  aa 
superior  to  erery  other,  in  two  reapecta.  Fint  on  account  of  ila  form  of  gonrmneait : 
I7  which  property  ia  aecure,  —  penonal  liberty  grealB  than  any  iriicra  elae,  iiairsjiiillji 
with  puUtc  aaftly ;  aodbodi  maintained  at  !••«  cxpcnce  than  under  any  gorenBDcntia 
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the  iporid.  Secondly,  on  aooonot  of  the  stock  of  people  bdK^  generally  Brituh,  iad 
spoking  the  same  l«iguege.  Tbe  ooly  objection  we  have  to  America  is  the  climate^ 
the  long  and  serere  winter,  and  the  rapid  and  hot  spring  and  summer.  EquailT  good 
land,  smd  nearly  as  cheap,  may  be  had  in  the  souUi  of  Russia  and  in  Poland,  as  in 
America ;  but  who  that  knows  any  thing  of  the  governments  of  those  countries,  or  eren 
of  Germany  and  France,  would  Toluntarily  put  themselTes  in  their  power  while  the 
United  States  are  accessible  ?  Who  would  live  in  a  country  of  tyrannic  nobles,  often 
voy  deficient  of  moral  principle ;  and  of  a  peasantry  little  better  than  hogs,  and  not  so 
well  led  and  lodged  as  that  animal  is  in  England  ?  Who  would  live  in  a  country  of 
psaports,  of  spies  and  swarming  with  beggarly  gentry,  wohlgebome,  hochwohlgebome, 
edilgcbome,  hodiedelgebome,  &c. ;  and  where  exists  that  precious  article  hochjagt;  being 
s  description  of  game  which  no  man  may  pursue  under  the  rank  of  prince  ?  Who  would 
emigrate  to  Hnnover  if  he  could  settle  in  France ;  and  who  would  go  there  if  he  could 
accomplish  the  voyage  to  the  United  States  ? 

1149.  KanZ>KmAnjZan</aiMfiV<noHoUa9u/,  next  to  the  United  States,  ara  perhaps  the 
most  desirable  places  to  go  to ;  and  they  are  superior  to  America  in  climate ;  but  no  m*n 
is  safe  under  a  delegated  and  distant  admimstiation  of  government ;  and,  bf^n^  if  a  m^m 
ib  to  leave  his  country,  it  seems  prefe^.Me  to  emancipate  himself  at  once  from  all  the  good 
and  eril  of  the  old  world  state  of  society  and  government,  and  plunge  into  a  new  and 
superior  order  of  things.  No  person,  however,  should  determine  on  so  important  a  step 
whbout  making  himself,  as  far  as  practxcable,  master  of  all  that  has  been  said,  written, 
or  done  on  both  sides  of  the  question.  For  this  purpose  he  may  consult  what  has 
been  published  by  Parkinson,  Engluid,  Fearon,  Wild,  Birkbeck,  Cobbett,  MeUish, 
Hefane,  Dwight,  Hodgson,  and  a  variety  of  othen. 

SmsiCT.  2.     Present  State  afAgricuUwre  in  Mexico. 

1150.  The  eSmate  of  this  extemive  and  recently  revolutiomsxd  country  is  singularly 
diversified*  between  the  tropical  seasons  and  rains,  and  the  temperature  of  the  southern 
and  even  middle  countries  of  Europe.  The  maritime  districts  of  Mexico  are  hot  and 
mhealthy,  so  as  to  occasion  much  perspiration  even  in  January ;  the  inland  mountains,  on 
the  other  faaa«l,  present  snow  and  ice  in  the  dog-days.  In  cAber  inland  provinces,  how- 
ever, the  cfimate  is  mild  and  benign,  with  some  snow  of  short  duration  in  winter  ;  but 
Bo  artificial  warmth  is  necessary,  and  animals  sleep  all  the  year  under  the  open  sky. 
fmn  April  to  September  there  ara  plentiful  rains,  generally  after  noon ;  hail  storms  are 
not  unknown ;  thunder  is  fiequent ;  and  earthqusikes  and  volcanoes  occasionally  occur. 
The  climate  of  the  cental,  in  hit.  19^  95%  diflfen  much  from  that  of  the  parts  of  Asia 
snd  Africa  under  the  same  parallel ;  whidi  difference  seems  to  arise  chiefly  from  the 
wperior  hei^t  of  the  ground.  Hnmboldt  found,  that  the  vale  of  Mexico  is  about  6960 
fcft  above  the  level  of  the  sea,  and  that  even 'the  inland  plains  ara  generally  as  high  as 
Mount  Vesuvius,  or  about  3600  feet.  This  superior  elevation  tempera  the  climate  with 
a  greater  degree  of  cold ;  upon  die  whole^  therafuie,  it  cannot  be  regarded  as  nn- 
kesldiy. 

1 151.  The  surface  of  the  country  is  diversified  by  grand  ridges  of  mountains,  numeroue 
volcanoes,  some  of  which  are  covered  with  perpetual  snow,  cataracts  worthy  of  the 
pencil  of  Rosa,  delicious  vales,  fertile  plains,  picturesque  lakes  and  riven,  romantic 
cities  and  villages,  and  an  union  of  the  trees  and  vegetables  of  Europe  and  America. 

1152.  Tie  soil  is  often  deep  clay,  surprisingly  fertile  and  requiring  no  manure  except 
irrigation.  In  some  places  it  is  boggy  or  composed  of  a  soft  black  earth,  and  there  are 
bsmn  aanda  and  stony  soils  in  the  elevated  regions. 

1153.  Of  the  agriculture  of  Mexico  some  account  is  given  by  the  abbe  Clavigero  and 
ffae  bsron  de  Humboldt.  According  to  the  first  author,  agriculture  was  fhmi  time 
immemorial  exercised  by  the  Mexicans,  and  almost  all  the  people  of  Anahuac  The 
Toltecan  nation  employed  themselves  diligently  in  it,  and  taught  it  to  the  Thecfaemecaa 
hmMen.  With  respect  to  the  Mexicans,  we  know  that  during  the  whole  of  their  pere- 
grination, from  thor  native  country  Atxlan,  unto  the  lake  where  they  founded  Mexico^ 
tbcy  cultivated  the  earth  in  all  those  places  where  they  made  any  considerable  stop,  and 
fired  upon  tfw  produce  of  their  labor.  When  they  were  brought  under  suljection  to 
Ihe  Colinian  and  Tepanecan  nations,  and  confined  to  the  miserable  little  islands  on  the 
hke,  they  ceased  for  some  yean  to  cultivate  the  land,  because  tiiey  had  none,  until 
necessity  and  industry  together,  taught  them  to  form  moveable  fields  and  gardens, 

floated  on  the  waten  of  the  lake. 


1151  The  meOod  qf  formbigJIoathgJUUt,  and  which  they  stUl  practise.  If  extremely  atmple.  lliey 
ffakaadtwirt  villoin,  and  rooH  of  manh  plantt,  or  odmr  material!,  tagcther,  which  areliriit,  but 
Ofabie  of  mmxtiag  the  earth  of  the  field  firmly  iwited,  Upon  thii  IJvundation  M^y  Isy  the  light 
ONhei  wliich  float  on  the  laluu  and  over  all,  the  mud  and  dirt  which  they  draw  up  ftom  the  bottom  of 
the  mne  lake.  Th^  regular  figure  it  quadrangular;  their  length  and  breadth  variouB;  but  hi 
rsMl,  they  aee  about  eii^tperchealflafc  and  not  more  than  three  in  breadth,  and  hare  lam  than  a 
Mot  or  alrvatlfln  shove  the  sorflice  of  the  water.    Theie  were  the  fiiit  fields  which  the  Mexicans  owned 
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after  tteflnndatioo  of  Mnkol  there  ther  fint  cuUlveted  .the  maise,  giwt  pepper,  end  olher  pUmti, 
neccMary  for  their  nipport  In  progreM  of  thne  as  those  fields  grew  numerous  froin  the  industry  of  thoee 
people,  there  were  among  them  gardens  of  flowers  and  odoriferous  plants,  which  were  employed  in  the 
worship  of  their  gods,  and  eenred  for  the  recreation  of  the  nobles.  At  present  they  niltivate  flowers,  and 
every  sort  of  garden  herbs  upon  them.  Every  day  of  the  year,  at  sun-rise,  innuroeraUe  vessels  loaded 
with  various  kinds  of  flowers  and  herbs,  which  are  cultivated  in  those  fields  and  gardens,  are  seen  arrivinir 
by  the  canal,  at  the  great  market-place  of  that  capital.  All  plants  thrive  there  surprisingly ;  the  mud  of 
the  lake  Is  an  extremely  fertile  aoii,  and  requires  no  water  from  the  clouds.  In  the  largest  islands  the«« 
is  commonly  a  little  tree,  and  even  a  little  hut  to  shelter  the  cultivator,  and  defend  him  firom  rain  or  the 
•un.  When  the  owner  of  an  island,  or  the  ekinampa,  as  he  is  usually  called,  wishes  to  change  his  titua. 
tion,  to  remove  from  a  disagreeable  neighbor,  or  to  come  nearer  to  his  own  family,  he  gets  into  his 
little  vessel,  and  by  his  own  strength  alone,  if  the  garden  is  small,  or  with  the  assistance  of  others,  if  it  is 
large,  he  tows  it  after  him,  and  conducts  it  wherever  he  pleases  with  the  little  tree  and  hut  upon  it. 
That  part  of  the  lake  where  those  floating  fields  are,  is  a  place  of  infinite  recreation,  where  the  senses 
receive  the  highest  possible  gratification.  These  floating  fidds,  Humboldt  informs  us,  still  exist :  they  are 
of  two  sorts ;  the  one  mobile  and  blown  here  and  there  bv  the  winds,  and  the  others  fixed  and  united 
to  the  shore.  The  former  alone  merit  the  appenati(Hi  of  fioating.  and  they  are  diminishingday  by  day. 
He  assigns  to  them  the  same  origin  as  the  abbe  Clavigero ;  but  thinks  it  probable  that  nature  also  may  have 
sunested  the  first  idea,  and  gives  Instances  of  small  pieces  of  the  surfkce,  netted  with  roots  and  covered 
with  plants,  being  detached  from  the  marshy  shores  of  other  American  lakes,  and  Coaling  about  in  the 
water,  l^e  bean,  pea,  aiiple,  artichoke,  cauliflowers,  and  a  great  variety  of  other  culinary  plants  are 
cultivated  on  them. 

1155.  A  floating  island,  in  a  small  lake  m  HaofrkiU,  in  New  England,  is  mentioned  by  Dr.  Dwigfat.  IC 
has,  he  was  informed,  immemoriallv  floated  from  one  shore  to  another,  whenever  it  was  impelled  by  a 
violent  wind.  Lately  it  has  adhered  for  a  considerable  time  to  a  single  spot ;  and  may  perhaps  be  so 
firmly  fixed  on  the  shelving  bottom,  as  to  move  no  more  hereafter.  Several  trees  and  shruns  grow  on  its 
surface,  and  it  is  covered  by  a  fresh  verdure.    (Travels,  &c.  vol.  i.  p.  371.) 

1156.  Uamng  neither  ploughs  nor  oren,  nor  any  other  aninuib  proper  to  be  employed  in  the  culture  of  the 
earth,  the  Mexicans,  when  they  had  shaken  off  the  Tepanecan  yoke,  supplied  the  want  of  them  by  labor, 
and  other  more  simple  instruments.  To  hoe  and  dig  the  ground  thev  made  use  of  the  cooti,  or  cos, 
which  is  an  instrument  made  of  copper,  with  a  wooden  handle,  but  diflerent  from  a  spade  or  mattock. 
They  made  use  of  an  axe  to  cut  tren,  which  was  also  made  of  copper,  and  was  of  the  same  form  with 
those  of  modem  tiroes,  except  that  we  put  the  handle  in  the  eye  of  the  axe^  whereas  they  put  the  ax* 
into  an  eye  of  the  handle.  They  had  several  other  instruments  of  agriculture ;  but  the  n^gence  of 
ancient  writers  on  this  subject  has  not  left  in  our  power  to  attempt  their  description. 

1157.  TVy  krigaied  their  fields  with  the  water  of  rivers  and  small  torrents  which  came  fhxm  the  rooun- 
tains,  raising  dams  to  collect  them,  and  forming  canals  to  conduct  them.  I4inds  which  were  high,  or  on 
the  declivity  of  mountains,  were  not  sown  everv  year,  but  allowed  to  lie  fhllow  until  they  were  over.run 
with  bushes,  which  they  burned,  to  repair  by  tb«r  ashes  the  salt  which  rains  had  washed  away.  They 
surrounded  their  fields  with  stone  enclosures,  or  hedges  made  of  the  penguin,  which  make  an  excelleni 
fence ;  and  in  the  month  PanquetsaUztli,  which  be^  on  the  third  of  Dhecembcr,  they  were  repaired  if 

1158.  In  sotaing  of  maixe,  the  method  they  observed,  and  which  they  still  practise  in  some  places,  is 
this :  the  sower  makes  a  small  hole  in  the  earth  with  a  stick,  or  drill  probably,  the  point  of  which  is 
hardened  by  fire ;  into  this  lw>Le  he  drops  one  or  two  grains  of  maise  (hnn  a  basket  which  hangs  fh>m  his 
idioulder  and  covers  them  with  a  little  earth  by  means  of  his  foot ;  he  then  passes  forward  to  a  certain 
distance,  which  is  greater  or  less  according  to  the  quality  of  the  soil,  opens  another  hole,  and  continues  so 
in  a  straight  line  unto  the  end  of  the  field }  fVom  thence  he  returns,  forming  another  line  parallel  to  the 
first  The  rows  of  plants  by  these  means  are  as  straight  as  if  a  line  was  made  use  of,  and  at  as  equal 
distances  firom  each  other  as  if  the  spaces  between  were  measured.  This  method  of  sowing,  which  is  now 
used  by  a  few  of  the  Indians  onlv,  though  more  slow,  is,  however,  of  some  advantage,  as  they  can  more  ex- 
actly  proportion  the  quantity  of  seed  to  the  strength  of  the  soil :  besides  that  there  is  almost  none  of  the 
seed  lost  which  is  sown :  in  ooosequence  of  this,  the  crops  of  the  fields  which  are  cultivated  in  that 
manner  are  usually  more  plentiful.  When  the  maize  springs  up  to  a  certain  height,  they  cover  the  foot 
of  the  plant  round  with  earth,  that  it  may  be  better  nourished,  and  more  able  to  withstand  sudden  gusts 
of  wind. 

1159.  In  the  labors  qf  the  field  the  men  were  assisted  b^  the  women.  It  was  the  buriness  of  the  men  to 
dig  and  hoe  the  ground,  to  sow,  to  heap  the  earth  about  the  plants,  and  to  reap  -,  to  the  women  it  belonged 
to  strip  off  the  leaves  Arom  the  ears,  and  to  clear  the  grain  -,  to  weed  and  to  shell  it  was  the  employment 
of  both. 

1160.  J^ey  had  places  like  farmyards,  where  they  stripped  off  the  leaves  from  the  eats,  and  shelled 
them,  and  granaries  to  preserve  the  grain.  Their  granaries  were  built  in  a  square  form,  and  generally 
of  wood.  They  made  use  of  the  <^ameth  for  this  purpose,  which  is  d  very  lofty  tree,  with  but  a  few 
slender  branches,  and  a  thin  smooth  bark ;  the  wood  of  it  is  extremely  pliant,  and  difllcutt  to  break 
or  rot  These  granaries  were  formed  by  placing  the  round  and  equal  trunks  of  the  ^ameth  in  a  square, 
one  upon  the  other,  without  any  labor  except  that  of  a  small  notch  towards  their  extremities,  to  a4}ust 
and  unite  them  so  perfectly  as  not  to  suflfer  any  passage  to  the  light  When  the  structure  was  raised  In 
a  sufRcient  height,  they  covered  it  with  another  set  of  cross-beams,  and  over  these  the  roof  was  laid 
to  defend  the  grain  firom  rains.  Those  granaries  had  no  other  door  or  outlet  than  two  windows,  one  below 
which  was  small,  and  another  somewhat  wider  above.  Snne  of  them  were  so  large  as  to  contdn  five  or 
dx  thousand,  or  sometimes  more/aiMyas  of  maiae.  There  are  some  of  this  sort  of  granaries  to  be  met 
with  in  a  few  places  at  a  distance  fhnn  the  capital,  and  amongst  them  some  so  very  andent,tliat  they 
appear  to  have  been  built  before  the  conouest ;  and,  according  to  information  had  from  persons  of 
intdligCDoe,  they  preserve  the  grain  better  than  those  which  are  constructed  by  the  Europeans. 

1161.  A  SUIe  tower  t^  woody  branches  and  mats  they  commonly  erected  close  to  fields  which  weie  sown, 
in  which  a  man  defended  firom  the  sun  and  rain,  kept  watch,  and  drove  awav  the  birds  which  came  In 
flocks  to  consume  the  young  grain.  Those  little  towers  are  still  made  use  of  even  In  the  fields  of  the 
flpsmiards  on  account  of  the  excessive  number  of  birds. 

liee.  TV  woods  which  supi^ied  them  with  fliel  to  bum,  timber  to  build,  and  game  for  the  diverdoo  of 
the  king,  were  careftdly  preserved.  The  woods  of  kbig  Montetuma  were  extensive,  and  the  laws  of  king 
NesahualcojoU  concerning  the  cutting  of  them  particular  and  severe  in  their  penalties.  It  would  be  of 
advantage  to  that  kingdom,  says  Clavigero,  that  those  laws  were  still  in  foroe^  or  at  least  that  there  was 
not  so  much  liberty  granted  in  cutting  without  an  obligation  to  plant  a  certain  number  of  trees :  as  many 
people,  'preferring  their  private  Interest  and  cmvenience  to  the  public  weUkre,  destroy  the  wood  in  order  to 
enlarge  their  possessions. 

1 163.  The  breeding  of  afUmals  wm  not  neglected  by  the  Mexicans :  though  there  were 
no  sheep,  they  bred  up  innumerable  species  of  animals  unknown  in  Europe.  BuUock 
(TVaiWt,  18S4)  informs  us,  that  they  are  very  curious*  in  rearing  and  feeding  swine ;  and 
that  an  essential  requisite  in  a  Mexican  swineherd  is  an  agreeable  voice ;  in  order  tfaat 
he  may  nng  or  charm  the  animals  into  peace  when  they  quarrel  and  fight,  and  iall  them 
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u  ilecp  tf  .proper  timei,  to  promola  tbdr  bsing.  Wind  uid  Kmadi  of  cvny  kind  bne 
baa  long  koowD  to  IwTe  a  powerful  efiecl  on  tbii  genuB  of  anioiali.  PiiTmla  penona 
Imi^t  up  techichUt  qiudrupcds,  unjiUr  to  tittle  dc^;  turkeys,  quails,  gMse^  ducka, 
ud  other  kinds  of  fonl.  In  the  terriCoriei  of  the  lords  were  bred  fish,  deer,  Tabbiia, 
nd  ■  mielv  of  birds ;  end  at  the  royal  residences,  almou  all  the  species  of  quadrupeds, 
ud  winged  aninmls  of  ihose  countries,  and  a  prodigious  Qumber  of  water  aoimalt  and 
reptilea-  We  may  say  that  in  this  kind  of  magnificence  MonteiLUUB  II.  surpaased  all 
Ifae  kings  of  the  oorld,  and  that  there  nerer  hu  been  a  naliiin  equal  in  sluU  Ut  the 
Heiicans  in  the  care  of  so  many  different  species  of  animals,  which  had  so  much  know- 
ledge of  their  dispositions,  of  the  food  which  was  most  proper  for  eacb,  and  of  all  the 

y  fur  their  preservalion  and 

,  to  BipstlT  Tslued  1 

77  to  keep  the  tdvi  of  opunlta,  or  jiopal,  * 
-  ibrtn  awar  tke  Wrds,  which  art  iltMr 
nunlis,  by  tlie  Juice  ot  which  they  ire  ni 
lMinii1lha|iartarihcplsnti,  utdpisrd  th' 


Sid  a  number  of  sorts  of  anona,  or  custard  apple,  {Jig.  196.),  and  espedally  the  cheri- 
mojer  {A.  trtpHala),  which  a  much  esteemed.  In  short,  all  the  fruiu  of  Europe  and 
raoB  of  thoae  of  both  Indies  are  to  be  found  in  the  gardens  of  the  nobles  and  the  priests. 
Smnct.-  3.      Fmml  Suae  of  JgricuUuir  in  the  Britiih  Poaeuimi  of  Kank  America. 

1166.  The  prine^Kil  BriliiApruiinca  in  Aiseriea 
oe  Canada,  New  Brunswick,  Nova  Scotia,  Cape 
Bmoti,  and  the  adjacent  islands  of  Newfbund- 
Isad  and  the  Bermuda*. 

1167.  Oiiuufn  is  an  eilensiTc  country,  and  the 
«ily  British  province  in  which  agriculture  is 
pnsraLy  pursued.  Tbe  climate  of  this  country 
■  utremely  irregalaj ;  in  July  and  August,  the 
IkM  is  often  96',  while  in  winter  the  mercury 
ttatt.  The  ground  is  covered  with  snow  from  ' 
Notonber  liil  Hay,  when  it  thaws  suddenly, 
sod  T^etation  is  inatantaoeous.  The  surface  of  I 
Uk  country  is  generally  mountainous  and  woody  ;  ' 
but  Ifase  are  saTannas,  and  plains  cf  great  beauty 
towatds  Upper  Canada. 

1168.  TV  uU  caaattt  prindpaljy  of  a  loose 
™-™lodred  earth,  ten  or  twelve  inches  deep, 
l)u)g  on  a  bed  of  cold  clay.  This  thin  mould, 
*"■»*«,   is    my  fertile,  and   yields  plentiful 
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crofM,  alAoi^  H  [■  worked  mwj  ycv  b;  the  FVotch  Cuatdnai,  wMioat  biii^ 
c*«r  mviiuHl.  Hie  inwiura  chieflf  daed,  nnca  the  practice  at  mauurii^  ha»  been  ii>- 
(raduced,  bj  thoM  wiio  are  the  heit  funten,  an  mwU  and  gypxim,  the  fonner  u  found 
in  grent  tpiantitiee  in  inuif  pUces  elong  die  ibora  of  the  rirer  St.  J^wrence. 

1169.  Wilk  mpeet  ta  tin  fmdutU  ^  Canada,  the  low  couDtrji  M  peculurlj  adapted  (• 
die  gTowlb  of  mull  gnin.     Tobacco  aUo  tbrifet  well  in  it,  but  Uw  culture  ii  acgtecttd, 

'      ~    '  '       re  than  half  of  what  it  uied  ii  impottad.     Thetauffpio* 

Culinary  *^Mal>lea  am** 
lOtt  of  Uie  EuR^Mau  fhiila. 
Uw  cumnlt,  gooiebetriet,  and  raqibeniea  are  ter;  fine ;  tfae  latter  are  indi^Baut,  and 
are  found  veiy  abuDdantly  in  the  wcxidi.  A  kind  of  (iiie  ii  al»  iodigeaooa ;  but  tha 
£rapea  produced  by  it  in  in  uoculliTatedMateareTeij  poor  and  aour,  and  notDWch  lai^er 
than  fine  curranta.  In  ttaa  forest  there  is  a  great  lariety  of  tree* ;  auch  ai  becdi,  oak,  elm, 
aih,  pine,  aycunore,  chestnut,  and  walnut ;  and  the  sugar  maple-tree  is  found  in  almoat 
•ray  part  at  the  eauotty.  Of  this  tree  there  are  two  kinds ;  the  one  called  tbc  swamp 
maple,  bong  geiMrally  found  □□  low  landi,  and  the  other,  the  mountain  or  curled  maple, 
fenn  hi  growing  upon  high  dry  ground,  and  from  the  grain  of  iu  wood  beiag  bcauti. 
flilly  lariegated  with  little  stripes  and  curls.  The  famier  yields  more  tap  than  die  latter, 
but  ill  sap  aflbrd*  less  sugar.  A  pound  of  sugar  u  frequently  procured  from  two  or 
llwee  gallooa  of  the  sap  of  the  curled  maple,  whereas  no  taare  than  the  same  quaothy 
caB  be  hsd  fhim  lii  or  seren  gallon*  of  that  at  the  swamp  tree,  lie  maple  sugar  u  th* 
only  sort  of  raw  sugar  Used  in  the  country  part*  of  Canada,  and  it  is  alio  rny  geiwrally 
used  in  the  towns. 

1170.  Neu  Bnaumdi  andNaea  Scotia  arc  intanaety  cold  countries,  and  only  partially 
dnliied.  Tbe  vale  of  St.  John's  riier  i>  the  principal  scene  of  cultiratian  in  New 
BninswicL  The  upland  parts  of  the  country  are  chiefly  covered  with  forests  of  pines, 
bemlock,  and  spruce  Gr,  beech,  birch,  maple,  and  some  oak.  The  pine*  ou  St.  John's 
tira  are  the  largest  In  British  America,  and  afibrd  a  considerable  supply  of  masts  for 
the  royal  navy.  Nova  Scotia  produces  little  grain  ;  supplies  being  sent  from  England. 
Tlie  soil  is  thin  and  barren,  excepting  on  the  banki  of  dM  river,  where  it  pnxluce*  graaa, 
bemp,  and  Aai. 

IITI.  In  the  island  of  Cape  Brtlim  the  soil  is  mere  moM,  and  ha*  been  found  unfit  tar 
agriculture.  Newfoundland  seem*  to  be  rather  hilly  than  mountMnoui,  with  woods  of 
bireh,  pine,  and  fir,  numerous  ponds  and  morsjse*  with  some  dry  barrens.  Tbe  chief 
produce  of  these  islands,  as  well  as  the  other  British  poaacision*  in  America,  is  fun  and 
■kins;  and  tbeBomerenaark  will  applytotbe  Bennudiu  aodotherunconqueredcouturica, 
whidi  need  not  he  further  noticed, 

SuHHT.  4.     Fmnl  Slate  if  jlgriaiUure  m  iMe  WeU  India  Jibndi. 
Bko;  ondn 

1  ITS.  Cvia  is  an  extensJTa  and  naturally  fertile  island,  but  fton  the  iudolenoe  of  the 
Sponiardsnot  above  a  hundredth  part  of  it  is  desred  and  cultivated.  Like  moat  islands  in 
the  West  Indies,  it  is  lubJMt  ts  Momn,  but  the  climate  is,  upon  the  whole,  healthy,  and  even 
temperate ;  for  though  in  this  latitude  there  is  no  winter,  the  air  is  refreshed  with  tains  and 
oaoUng  Iveeses.  Tlie  rainy  months  are  July  and  August ;  the  rest  of  the  year  i*  hot.  A 
chainof  mountain*  eilend*  tbe  whole  length  of  the  iSand  ihom  east  to  west,  anddnidea 
it  into  two  parts;  but  the  land  near  the  sea  is  in  ge 
level,  and  flooded  in  the  lainy  season.  Tbe  soil  is  eqt 
fertility  to  acy  in  Americ^  piiiducing  ginger,  long  pe 

cocoa,  &c.  Tobacco  is  one  of  its  principal  [voductions, 
it  is  supposed  to  have  tin  most  delicate  flavor  of  any  prod 
in  the  new  world.  The  cultiration  of  sugar  has  lately 
introduced ;  but  the  indolence  of  the  inhabitanla  rendi 
in  evety  respect  much  lee*  productive  than  it  odierwise  i 
be.  Tlic  quantity  of  coffee  is  inconsiderahU.  Tlie 
planlatioiu  ate  in  the  plains,  and  are  cultivated  by  i 
85,000  slaves.  Among  the  trees  are  oaks,  fin,  p 
coUOa  trees,  ebony,  and  mahogany,  {SmieUnia  jiahe 
Jg.  197.)  In  1763  bees  were  introduced  by 
esiigrants  from  Florida,  and  they  multiplied  so  mu( 
(he  hollows  of  old  tree^  that  they  soon  obtained  t 
enough  for  Ihar  annual  consumption.  In  ITTT 
•iponed  boney  to  the  amount  of  715,000  poupds.      ilK 
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■Iml  jtMaudi  with  imilei,  hana.  ibeap,  wild  botn,  hegt,  and  One  black  ottle.  The 
bonied  cBllIe  hate  increased  to  much  that  Uk  foretti  ore  filled  with  droies  of  tbem, 
which  nut  wild,  and  are  hunted  sod  killed  for  their  bidei  and  tallow.      Tbe  chief  birds 

■re  paioqueti,  turtle  dovea,  and  partridges  j  water-fowl  are  numeroui ;  and  on  the 
coait  turtles  arc  abundant ;  mullets  and  shads  are  ilie  principal  fith. 

1 174.  Jamaica  hai  been  in  poueBiwi  of  the  English  aince  the  middle  of  the  leventeenth 
centurj.  Tlie  climate  ia  extremely  hot  throughout  the  year,  though  midgated  by  vaiioui 
cauaei.  T^  surface  of  the  country  n  very  irregular  :  a  ridge  of  mountains  from  east  to 
west  dindet  it  into  two  parti.  At  a  small  distance  from  the  shore  it  rises  into  hllli  with 
gentle  acclivity,  wbicb  are  separated  from  each  other  by  spacious  vale4  and  romantic  in- 
equahties.  On  the  southern  side  oTthe  island  therearKprecipices  and  inaccessible  cliifi, 
amidst  which  are  vast  plains,  covered  with  eitenuve  cane  fields.  To  the  iuequajidea  c^ 
uirftce  that  distinguish  tbia  island  it  is  owing,  that,  although  the  soil  in  many  pails  of  the 
island  is  deep  and  igry  fertile,  yet  the  productive  land  is  but  of  small  extent,  in  pro- 
portioa  to  the  whole.  That  which  ii  actually  cultivated  is  of  a  middling  quality,  and 
requira  labor  and  manure  to  make  it  yield  liberally. 


iiM^SaSt,  ili 


it  and  corpontLon  tmiujrj. 


RwiflileTaaa  KlAh,  siia^ug,  unprlncipItJ  act  of'mcn,' "  too  Ignonnl  la  be 

[nUtT'tiiiiidt,  p.i)  Tfaev  alUn  caiMtei^ ttoMf  nutas In deM and  uortguInK them, ultlmatdy 
a  iMcsaie  the  praprietnn  IbamalTaa.  Soma  uropneton  are  ao  over-narEnil  si  Is  have  what  ka  callal  a 
ftanttDf  attomer,  and  a  awRanile  attorn;,  the  laller  la  the  Hie  oT  produce,  and  [he  piuichaae  of  tra- 

rm  white  nen  and  •livet  under  hhn;  ahead  driver,  a  atavc  j  the  bead  cattle  and  mule  insn i  the  bad 
boUtr  or  manulacturer  ot  wcv ;  bead  caiptnten,  cwpera,  nuMias,  eonwrBmlthi,  and  watchmen  i  a 
boUMwe  or  hoipttal  doctor  or  dDctnaa  nddwifci  ibcxreat  gangoT able  men  aiidwomtil)  the  aeccnd 
|aB(ofiatliecwe*U;hatdIa(  and  IhaUilid,  or  WMdinKgang.HHBpwd  or  children;  cattle  and  mnle  bofa, 
ntcbakcn,  Invatfda,  and  aubennnualed,  and  raung  chlldtn  and  InCinu.  The  qualificathMw,  duties, 
and  tteatment  oT  an  tbae  claaaet  are  diacuaaed  at  length  ti:r  H^ughley,  who  gives  a  picture  orniltuTe 

1IJ&  IVoamm-,  whoiageoerajliinownbf  hlahalandplpc{Ar.  isa).  ahouldbea  mui  of  IMalU. 
Race,  tempered  with  experience,  nalurallj  humane,  ateulfaat  in  welUderlicd  punulti,  of  settled  uber 
nabio,  not  given  to  keeping  btdllcnniinBte  companv,  or  nilltrsng  bli  subor 
dinate  white  people  to  da  an,  Iherehv  vitiating  their  nanDcn;  presentiDg 
■ratlrman-likE  appeanDcc,  keeping  a  regular,  weU-nppliert  mmlbrlable  tabli 
vdbout  pnifiisUn.  not  oalj  for  liliiiaFlf  and  the  while  people  under  him,  but  fii 
tbe  bvDcfii  of  tiich  lick  and  convaleaceDt  ilsves  sa  require  ashitary  and  resta 

tbecstalfc  bis  lelaiuvobei  In  the  Innocent  enj^ment  itf  aomc  divneftlc  amui4 
lamt  He  mual  he  kind  and  courteoui  to  the  joung  men  under  him,  but  gliln 
wallffiahig  them  nocpponunltrtoaeathlrawnhdiarEapeclj.attcnlivr  and  ha 

Idea  ariaea  in  his  rnlnd^  if  bla  jroung  men  have  merit  on  their  s' ' 

■va  impoalng  on  tbrm  unuaoal  taoiirs,  or  Inflicting  punlihment  fbr  everv  trlili 
fft^we  -f  but  when  puniahment  fat  (Times  ia  nereiaary,  to  temper  it  inth  pi  _ 

tiaaehira  with  their  trUing  compUlnta,  or  tamper  with  him  b;th«rirti,  hu. 

pnaapUr  astiaiy  them,  tir  eaqulriDg  iota  their  aerioui  grievsiices.  Above  ill  thinga,  he  muil  not  eu- 
ounae  the  ^litl  of  Obea  M  them  Iwhieh  Is  horrlMe),  or  (Hahcanen  Ihem  by  cohabiting  with  their  ulna, 
aoaidl^  thceetiy  their  dnmsalie  MIelties.  He  must  oM  niter  their  provWai.gi«^  to  be  neglected. 
naaiijiiil  m,  ovniined,  or  tbrir  bouses  Is  be  out  of  repair  or  uncomliiftalMe  j  fbr  il  very  often  bsptcoL 
spoaed  ibTaa,  l^nch  IVeedoma  taken  with  their  witu^  Ihtir  weil-enabliihcd  grounda  nilned 

■  or  cuialtr,  become ruoBwara.    Hieiroodua  Indiieocesothen.  till  allaat  thcatrength  of 
■soiahea,  lbcwUlm»mMDmn™^^aiHllhei)laiitali«i,  ofcomae,  becomes  Bcglwtcd.    The 


IOIbr'llfe.'7«o.g*;.*,  *l.fc.)'  ''°         ■  ""'""       "^  to        I    c 

T,  of  directing  all  cundiiiona  of  ainvca.  rdatii 

'"     ''^~  great  gsnA  la  comptiaa 

le  atrnigUi  with  wbic 
igar  an?  nun.     Thoi 


U' 


-DCK,  and  ia  always  Under  hia  cbvgc.    These  are  tji 


uch  ■place.rcquireaclrcunupecihin.and  an  Intimate  knowintgroT 

He  ii  like  a  enic-l  blait  (hat  pervxfca  every  thing,  anci  ipaica  ih. 

wgro,  who  haa  long  beoi  an  empl^edr    IfitalioMklbeioonlered, 

™" '"  "°""  "  """     °""'ie..blT'Hc.h''oS£?n"*y™lgi?i^ 
Fd  and  lepuled  good  character  i  of  on 
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hlipatigiirt  initoent,  hto  inoJt  of  inflicting  paxMbmealt  mlML  II*  il)<m1d  be  rtipeelibl  to  white  people  ; 
■ufferlng  no  freedoms  ttcm  those  under  him,  by  con  venation  or  trifling  puerile  ocmduct  It  is  rare,  in. 
deed,  to  find  this  mass  of  perfbction  In  a  negro ;  but  you  obtain  a  combination  of  most  of  these  virtues  ^ 
and,  as  to  petty  viceSjjilways  inherent  in  some  measure  in  human  nature,  they  must  be  loolced  over,  when 
not  too  full  of  evil  The  junior  drivers  lilcewiie,  if  possible,  should  be  men  of  this  description :  but  oavins 
a  good  master  over  them  m  the  head  driver,  they  will  t>e  induced  to  behave  tolerably.    {Rougkley,  79.  8S.) 

1178.  The  laborert  on  o  sugar  Jamaica  estate  consist  almost  entirelv  of  slaves,  Creoles,  natives,  or 
Afticans,  with  scnne  ftee  blacks  and  men  of  color  or  mixed  progeny.  Ine  overwers  are  almost  always 
whites,  and  sometimes  also  the  head  drivers. 

1179.  Tie  hailMmgs  required  for  a  sugar  plantatkm  are  numerous  and  extensive.  In  a  centrical  sitoatSon 
by  a  stream  or  other  sup^y  of  water,  "  an  extensive  set  of  works,  including  an  overseer's  house,  hospital 
or  hot-house,  milUhouse,  large  miU-yard,  mule  stable,  trash  or  Aiel  house,  cooper  and  carpenter^  •hope, 
boiling  and  curing  houses,  a  mstilling  house,  tanks,  cisterns,  ttc  should  be  built  and  so  arranged  as  all 
to  be  seen  fh)m4ne  overseer's  house. 

1180.  Tke  overseer's  house,  it  would  appear,  must  be  both  a  comfortable  and  elegant  building.  It  shouM  be 
•built  compact  and  convenient,  not  over  roomy ;  and  raised  sufficiently  high  nrom  the  foundation,  with 

good  masonry  work,  to  admit  of  suitable  stores  underneath,  to  keep  all  the  plantation  stores  and  suf^Iies 
in.  It  should  be  placed  so,  that  all  the  works  can  be  seen  nrom  it,  and  not  fkr  from  the  boiling-houae. 
11>e  rooms  should  be  all  on  the  same  floor^  and  closdy  boarded  with  seasoned  stuffl  Each  white  man 
should  have  a  small  bed-room  to  himself,  with  a  glased  sash  window  on  hinges,  and  a  shutter  to  it.  The 
bed-rooms  should  be  eleven  feet  by  nine  each,  of  which  five  should  be  In  every  overseer*s  house  on  a  mgar 
estate,  leaving  the  overseer's  room  somewhat  larger  than  the  bookJceeper*s.  A  largo  well-covered 
piazza,  with  comfortable  glased  windows,  fto  rise  and  fall  occasionally,)  will  answer  all  the  purpose  of  a 
dining  and  breakCut  hall,  and  for  walking  in.  Large  centre  halls  In  such  houses  are  of  very  little  uae» 
take  up  a  great  deal  of  room,  are  very  expensive,  and  make  the  house  large,  without  any  real  convenience. 
A  souul  back  piazza,  made  comfortable  by  moving  blinds  with  stops,  would  be  proper  for  the  servanta. 
I  think  every  dwelling-house  on  a  plantation  should  have  a  small  fire-place  in  it,  with  a  well-raiaed 
chimney,  for  are  occasionally  in  damp  weather  to  be  made  in  $  it  will  be  wholesome  and  preservative  The 
flre-pUoe  should  be  in  an  extreme  an^e  of  the  dining  piazza,  and  the  overseer's  oooking-room.  washing- 
room,  &c,  should  be  apart  ftom  the  tiouse,  though  not  Car  off,  conveniently  fitted  up,  and  of  moderate 
size,  llie  little  appendages  of  a  hog.^ye,  fowLhouse,  &c.,  to  raise  small  stock  in,  are  easily  built  at  a 
small  expense.    (A.  184, 185.) 

1181.  A  lime  kiln  is  an  essential  building  for  a  sugar  estate,  a  considerable  quantity  of  lime  being  wanted 
to  neutralize  the  acid  of  the  expressed  Juice  of  the  cane.'  A  fixed  kiln  at  the  works  is  best,  as  what  lime  is 
wanted  can  then  be  burnt  at  any  time ;  but  it  often  happens  that  temporary  kilns,  composed  of  layen  of 
stones  and  wood,  with  a  Auinel  in  the  centre,  are  made  in  the  woods,  lighted  and  burnt,  and  the  pmdure 
carried  home.  Such  a  kiln,  twenty  feet  in  diameter,  and  ten  or  twelve  feet  high,  will  produce  lime  enough 
to  make  sixteen  h<%sheeds  of  sugar.   (/&  314.) 

118S.  TSktf  houses  cf  the  Oaves  are  grouped  together  on  some  estates,  and  scattered  in  diflbrent  places  in 
others,  generally  on  the  outskirts  of  the  estate.  They  are  low  cottages  of  one  or  two  apartments,  with 
open  siieds,  and  pdcces  of  garden  ground  of  from  one-^ghtb  to  one^ouarter  of  an  acre  attached  to  eachy 
and  some  of  them  are  kept  neat,  and  have  a  clean,  not  uncomfortable  appearance;  they  are  generally 
built  with  stone,  and  covered  with  shingles. 

1183.  Every  building  composing  the  vtorks  qf  a  sugar  estate  should  be  composed  of  the  most  substantial 
materials,  durable,  hard,  well-seasoned  timber,  well  put  together,  and  supported  by  the  best  mason 
work,  liiey  should  be  shingled  Instead  of  being  thatched,  and  kept  free  from  the  hungry,  destructive 
ant,  who,  by  his  mighty  though  diminutive  efibrts,  will  level  a  substantial  building  to  the  ground 
In  a  short  time.  Poisoning  by  arsenic  is  the  most  expedient  mode  of  getting  rid  of  them,  as  the  livtog 
will  feed  on  the  dead,  so  that  the  whole  nest,  (bv  devouring  one  another,)  are  thus  killed.  (16. 194). 

1184.  TV  live  stoeic  qf  a  sugmr  estate  are  chiefly  oxen,  spayed  heifen,  and  mules,  as  beasto  of  labor :  the 
oveneer  generally  keeps  a  riding  liorM,  as  does  the  resident  agent  or  proprietor  if  there  are  such ;  and 
there  are  pigs  and  poultry,  with  some  sheep  for  consumption.  The  cattle  and  mules  are  kept  on  the 
savannahs  or  open  waste  pastures,  and  on  Guinea  grass  {Panicum)  and  Scotch  grass  (Pamieum  htrteOmm, 
Jlg.iSQ  a.)  on  which  thev  are  folded,  tethered,  or  soiled.    Mares  and  Spanish  or  Maltese  jackasses  ate 

kept  for  breeding  the  mules ;  and  the  cattle  are  in  general  reared  on  the  estate.  A  jack  shouU  be  from 
ten  to  twelve  hands  high,  and  either  stubbled  or  put  into  a  close  pasture,  with  high,  firm  walls  and  gates 
to  it.  He  shoukl  be  renularly  corned  once  a  day  at  least ;  should  have  pure  water  to  drink,  andnot 
suflbred  to  cover  more  than  one  mare  daily.  "Die  mares  should  be  put  to  him  in  season,  and  attended  by  an 
experienced  groom.  A  proper  covering  pit  should  be  made  for  the  mare  to  stand  in,  with  a  surmounting 
stage  for  the  Jack  to  stand  on.  They  should  be  daily  taken  and  led  out  to  exercise,  kept  well  cleaned,  and 
bv  no  means  allowed  to  stay  out  in  bad  weather,  but  comfortably  stabled,  foddered,  and  littered. 
{3. 141, 14fi.) 

ll85.  The  agricultural  operatioru  of  Jamaica  are  for  the  roost  part  perfonned  by  the 
'manual  labor  of  indigenous  slaves,  but  natives  are  also  imported  from  different  parts  of 
the  coast  of  Africa.  The  soil  is  seldom  either  ploughed  or  dug,  but  generally  worked 
with  the  hoe  pick.  The  spade  the  negroes  are  awkward  at  using ;  and  they  are  not  leas 
expert  at  the  plough.  White  ploughmen  have  been  imported  by  some  cultivators;  but 
tlie  prejudices  of  the  overseers,  the  awkwardness  of  the  oxen  and  negro  drivers,  and  tlie 
effects  of  the  climate  in  wearing  out  the  spirits  of  the  ploughman,  are  said  to  have  dis- 
couraged its  use.  Long  in  1774,  Dr.  Stokes,  (Young* s  Annals  ^ Agr,  zviii.  148.)  and 
others,  have  tried  the  plough,  and  strongly  recommend  it  as  domg  die  work  better  and 
lessening  the  necessity  of  Having  so  many  slaves.  Roughley,  however,  who  was  **  nearly 
twenty  years  a  sugar  planter  in  Jamaica,*'  {Jamaica  Pla7Uer*s  Guide,  1823.)  is  decidedly 
against  it,  whether  drawn  by  negroes  or  cattle ;  both  because  it  does  not  do  the  work  so 
well  as  the  hoe,  and  because  of  the  difficulty  of  getting  ploughmen  and  properly  trained 
beasts.  It  is  probable,  however,  that  necessity  may  ultimately  lead  to  the  use  of  the 
plough  drawn  by  oxen,  and  that  the  operative  man  in  the  West  India  islands  will  in 
time  assume  the  same  attitude  as  in  Europe. 

1186.  The  agricultural  jtroductUma  of^ Jamaica  of  the  greatest  importance  are 
sugar,  indigo,  coffee,  and  cotton.  The  several  species  of  grain  cultivated  in  this 
island  are  maize  or  Guinea  com,  yielding  from  thirty  to  sixty  bushels  an  acre ;  and 
various  kinds  of  calavanceft,  a  species  of  pea ;  and  rice,  but  in  no  great  quantity. 
The  island  aboundis  also  with  different  kinds  of  grass,  of  excellent  quality :  the  arti- 
ficial grass,  called  «  Scots  grass**  {Panicum  hirteUum,  Jig.  199  a.)  grows .  sponta- 
neously in  most  of  the  awamps  and  morasses  of  the  West  Indies ;  and  it  is  so  pro- 
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doctm^  dut  ■  nngle  acre  of  it  will  mintiin  Sve  , 

Ikhih  (or  B  whole  tot.     The  "  Guinis-gTua"   ' 

(P.  p>ifygamm,J^.  i99b.)  U  next  in  imporUnee 

ki  Ihr  (ugar-one,  lu  the  gndng   and   breeding 

&imi  are  chiefly  lapported  by  it.      Hence  arisei 

Ok  plenty  of  horiMd  cattle,  botfa  fbr  Ibe  butcher 

•adplanteT;   which  u  nich,  that  hw  markets  in 

Europe  fiiraish  beef  of  better  quality,  and  at  a 

dkeaper  rate  than  that  or  Jamaica'      Mutton  alio  V 

U  cheap  and  good.      The  seeda  of  the   Gujuis-  I 

gTBa  were  brought  from  the  coast  of  Guinea,  as  I 

fond   for   Knne   trinls   whi(^   were   presented  to  ] 

EHm,  Mtl  juatice  of  the  islands.     The  several 

kinds  of  kitchea-garden  productionE,    that  are 

known  in  Europe,  thrive  id  the  mountains  of  tbis 

island  ;  and  tbe  nurfcetaof  Kingston  and  Spanish 

Town  are  supplied  with  cabbages,  lettuces,  curolf , 

turnips,  pannipa,  articbokei,  kidDcy-beaos,  green 

pease,  asparagus,  and  variotii  aotti  of  European 

herbs,  in  tbe   greateat  abundance.      Other  bdi. 

gnoui  productiona,  that  may  be  classed  among 

the  esculent  v^etable^   are  plantains,   bananas. 

Jams 0/ several  varietMS,  i^p^"^"**  (a  species  of  apin- 

ag(),  e4do«B(^nif»and  CMiitnim),  cassaTi,  and 

sweet  potatoes.     Among  the  more  elegant  fruits 

df  the   island    we    may  reckon    the   anana,    or 

pine-apple,  tBmaiiii4,  papaw,  guava,  sweet-aop, 

eashew-^iple,  custard-^plc,  Akee  tiee  ifg.  300.),  cocoa-nut,  star-apple,  grenadilla, 
Biocado-pear,  hog-plum,  pindal-nut  naedw'ny, 
mammee-sapota,  Spjinish  gooseberry  prickly-pear, 
anchoTy-pear  (Bg.  SOI  a.),  and  some  others,  for 
which  JamaJca  is  probably  indebted  to  tbe  bounty 
of  nature.  For  the  onnge,  the  lemon,  lime,  shad- 
dock. Tine,  melon,  fig,  and  pom^ranate,  the 
West  India  iilands  are  perhiqis  obliged  to  their 
Spanish  inTaders.  The  cinnamon  has  been  lately 
introduced,  and  the  mango  (_fig.  901  6.)  is  become 
almost  as  conunon  a>  tbe  orange.  The  mouataios 
are  generally  coiered  with  eitenaive  vroods,  con- 
taining eicellent  tJiober ;  such  as  the  lignum  vita, 
,  log-wood,  iron.wDod,  pigeon -wood,  green-heart- 
bruitetto,  and  bully-trees ;  all  of  which  are  to  a 
great  degree  heavy,  aa  well  aa  compact  and 
impenetrsble.  Of  softer  kinds,  for  boards  and 
shingles,  the  spedei  are  innuinerablei  and  there 
are  many  beautiful  varieties  for  cabinet-work ; 
and  among  these  we  may  enumerate  the  bread. 

nut,  tbe  wild  lemon,  and  the  well-known  mahogany, 
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1187.  TV  etOtmre  <^  the  ntgar^ctme  In  JamtOea  In  some  reipectt  wicmblM  Chat  of  the  hop  In  this 
country.  The  ground  being  cleared  and  worked  a  foot  or  more  in  draCh,  the  sets  or  cutting!  of 
cane,  which  are  the  tops  of  the  ahooti  cut  off  about  a  fiwt  long,  are  planted  In  rows,  generally  five 
feet  distant,  and  from  two  to  five  fleet  apart  in  the  row,  according  to  the  quality  of  the  scril ; 
more  plants  being  allowed  for  poor  soil  than  rich.  The  ground  is  kept  clear  of  weeds,  frequently  stirred* 
and  some  earth  drawn  up  to  the  plants.  From  each  hill  a  number  of  shoots  are  produced :  in  six  or 
more  months  these  will  generally  be  fttnn  seven  to  ten  feet  high ;  the  skin  smooth,  dry,  and  brittle, 
heavy  with  a  gray  or  brown  pith,  and  sweet  glutinous  Juice.  In  this  state  the  canes  are  cut,  tied  in  bun- 
dles or  sheaves,  and  taken  to  the  mill  to  be  divested  of  their  leaves  and  decayed  parts,  and  then  passed 
through  rollers  to  express  their  Juice,  ftc.  Cane  plantations  are  made  twice  a.year,  in  Ifay  and  June, 
or  December  and  January,  these  being  the  rainy  seasons.  The  first  cutting  of  the  canes  often  does  not 
take  place  till  a  year  after  planting ;  but  an  established  plantation  is  cut  over  every  six  months.  In 
good  soil,  the  plants  will  last  twenty  years:  in  inferior  soils  not  more  than  half  the  time.  {Ldt.  to  a 
YoMW  Planter^  kc.  Lond.  1785.  MarWt  Es$ay  on  PiamterMp,  in  Foniv's  Anmds,  xviiL  p  896.  Bm^ 
le^$  Jamaica  Planter'^  Guide,  1823.) 

1188.  TV  coittm  plant  cultiMUed  in  Jamaiea  is  a  diflbrent  species  from  that  grown  in  Italjr.  Malta, 
and  the  Levant    It  is  the  gossypium  barbadense,  Linn,  a  sufiVuticose  biennial,  growing  from  six 
to  fifteen  feet  in  height,  with  lobed  leaves  and  yellow  flowers.     It  is  propagated  by  the  seed,  which  is 
set  in  rows,  about  five  feet  asunder,  at  the  end  of  Septembo*,  or  beginning  of  Oct(4ier ;  at  first  but  sligfatly 
covered,  but  after  it  is  grown  up,  the  root  is  well  moulded.    The  seed  is  subject  to  decav,  when  it  Is 
set  too  deep,  especially  in  wet  weather.    The  soil  should  not  be  stiff  nor  shallow,  as  this  plant  has  a 
tap.root    The  ground  is  hoed  frequentiy,  and  kept  very  dean  about  the  young  plants,  until  they  rise  to  a 
moderate  height ;  otherwise  they  are  apt  to  be  destroyed  by  cateipillars.    It  grows  from  four  to  six  feet 
high,  and  produces  two  crops  annually :  the  first  in  eight  months  Arom  the  time  of  sowing  the  seed ;  the 
second,  within  four  months  after  the  nrst  jand  the  produce  of  each  plant  Is  reckoned  ahout  one  pound 
wet^t    The  branches  are  pruned  or  trimmed  after  the  first  gathering ;  and  if  the  growth  is  over- 
luxuriant,  this  should  be  done  sooner.    When  great  part  of  the  pods  are  expanded,  the  wool  is  picked, 
and  afterwards  cleared  fhim  the  seeds  by  a  machine  called  a  gin,  composed  of  two  or  three  smooth 
wooden  rollers  of  about  one  inch  diameter,  ranged  horisontally,  close  and  parallel  to  each  other,  in  a 
fhune ;  at  each  extremity  they  are  toothed  or  channelled  lonntudinally,  corresponding  one  with  the 
other ;  and  the  central  roller,  being  moved  with  a  tradel  or  footllath.  resembling  that  of  a  knife-grinder, 
makes  the  other  two  revolve  in  contrary  directions.    The  cotton  is  laid,  in  small  quantities  at  a  time,  upon 
these  rollers,  whilst  they  are  in  motion,  and,  readily  pasring  between  them,  orops  into  a  sack  placed 
underneath  to  receive  it,  leaving  the  seeds,  which  are  too  urge  to  pass  with  it,  behind.    The  ootton 
thus  discharged  fh>m  the  seeds,  is  afterwards  hand-picked,  and  cleansed  thoroughlv  fWnn  any  Uttie  particles 
of  the  pods  or  other  substances  which  may  be  adhering  to  it    It  is  then  stowed  m  large  bags,  where  it  is 
well  trod  down,  that  it  may  lie  close  and  compact ;  and  the  better  to  answer  this  purpose,  some  water  Is 
every  now  and  then  sprinkled  upon  the  outside  of  the  bag,  the  marketable  weight  or  which  is  usually  three 
hundred  pounds.    An  acre  may  oe  expected  to  produce  flrom  two  hundred  and  forty  pounds  to  that  quantity, 
or  two  humfaned  and  seventy  pounds  on  an  average.    {Lon^t  Jam.  voL  ilL  pu  686,  ftc.  and  Browne,) 

118a  The  indigo  cultivated  in  the  We$t  India  is  the  same  species  as  that  grown  in  the  East  Indies 
and  other  places'  {^Indigqfera  Hndoria),  though  there  are  various  species  and  varieties  which 
aflbrd  a  similar  dya     Indigo  thrives    best  in   a  free  rich    soil,    and    a    warm    situation,    ft«. 

!iuentiy  refreshed  with  moisture.  Having  first  chosen  a  proper  piece  of  grounil^  and  cleared  it,  hoe 
t  into  littie  trenches,  not  above  two  Inches,  tor  two  Inches  and  a  half  in  depth,  not  more  than 
fourteen  or  fifteen  inches  asunder.  In  the  bottom  of  these,  at  any  season  of  the  year,  strew  the 
■  seeds  pretty  thick,  and  immediately  cover  them.  As  the  plants  shoot,  they  should  be  f^uentiy  weeded, 
and  kept  constantly  clean,  until  they  spread  sufl!icientiy  to  cover  the  ground.  Those  who  cultivate  great 
quantities,  only  strew  the  seeds  pretty  thick  in  littie  shallow  pits,  noed  up  irr^ulariy,  but  genenlly 
within  fijur,  five,  orsix  inches  m  one  another,  and  covered  as  before.  Plants  raised  in  this  manner 
are  observed  to  answer  as  well,  or  rather  better,  than  the  others ;  but  they  require  more  care  In  the 
weeding.  They  grow  to  flill  perfection  in  two  or  three  months,  and  are  observed  to  answer  best 
when  cut  in  fliU  blossom.  The  {slants  are  cut  with  reaping  hooks,  a  few  inches  above  the  root,  tied  la 
loads,  carried  to  the  works,  and  laid  by  strata  in  the  steeper.  Seventeen  negroes  are  suflScient  to  manage 
twenty  acres  of  indigo:  and  one  aero  of  rich  land,  well  planted,  will,  with  good  seasons  and  prouer 
management,  yield  five  hundred  pounds  of  indigo  in  twelve  months,  for  the  plimt  ratoons  (stools,  stolea, 
or  tillers ;  i  e.  it  sends  out  stolones,  or  new  growths),  and  gives  four  or  five  crops  a-year ;  but  must  be  re- 
planted afterwards.    {Browne ) 

190a  TV  eqffbeUree  [Jig.  SOS.)  is  leas  cultivated  in  Jamaica  than  in  Bar- 
badoes,  Domingo,  and  some  other  idands :  the  richness  of  the  soil  is  found 
to  lessen  the  flavor  of  the  berry,  when  compared  with  chose  produced  in  the 
sandy,  dir,  hot  soil,  and  arid  climate  of  Arabia.  In  a  rich  soil  and  cool 
situation  in  Jamaica,  Browne  informs  us  that  it  produces  so  great  a 

nntity  of  flruit,  that  the  branches  con  hardly  sustain  the  weight :  the 
t  large  and  succulent,  and  the  berries  lax  and  clammy.  Some  anlrm, 
that  by  keeping  these,  and  other  West  India  l)erries,  for  ten  or  fburteen 
years,  they  will  become  equal  to  the  beat  now  brought  fkom  Tkirkey. 
SmalUgnlned  coflbc,  or  that  which  is  produced  in  a  dry  soil  and  warm 
situation,  will  in  about  three  years  be  as  good  as  that  in  general  use  In 
London. 

1191.  In  adtioating  the  cqffee,  the  berries  aro  sown  immediately  after 
being  sathered,  as  they  aro  found  to  retain  their  vegetative  ouality 
only  a  few  weeks.  In  three  months  they  aro  fit  to  tran^ant  either  to 
a  nursery  or  to  a  final  plantation.  In  the  low  lands  they  are  planted  five 
fleet  apart,  and  in  the  mountains  ten  feet  or  more.  In  three  years  the  plants 
vriU  produce  a  crop,  and  continue  bearing  a  number  of  years.  The  ber. 
ries  are  gathered  when  they  are  just  about  to  drop ;  and  are  immediately 
carried  to  sheds,  where  they  are  dried  upon  cloths  6t  mats,  till  the  husk 
shrivels.  They  are  then  passed  through  between  wooden  rollers  turned 
tnr  a  mule,  which  separates  the  husk,  after  which  they  are  winnowed, 
sifted,  cleaned,  exposed  to  the  sun  for  a  f^  days,  and  then  barrelled  up 
for  sale.  The  produce  of  a  good  tree  is  fh>m  one  pound  and  a  half  to  two 
pounds  weight    {Browne's  HisL  of  Jam.  p.  161.) 

IISS.  TV  cocoa-root  oreddoe,  {Arum  eaculenhan)  and  also  a  species  of  caladium,  produce  a  root  some- 
thing like  the  Indian  yam  {IHotcorea  tatioa,  JIg.WS.),  but  dtfl^r  fhmi  them  in  lasting  for  several  years. 
Both  the  cocoa  root  and  yam  are  cultivated  much  in  the  same  way  as  our  potatoe.  They  have  what 
they  call  Bourtxm  cocoas  and  country  cocoas,  and  Negro  and  white  yams ;  the  yams  have  a  stake  driven 
in  at  each  hill  for  the  vines  to  twine  on  after  the  manner  of  hops. 

1198.  The  plantain IMusa  joaradisiaca)  is  cultivated  in  rows  ten  feet  apart,  and  the  plants  seven  fleet 
asunder  in  the  row.  llie  following  account  of  the  manneir  of  planting  and  managing  will  give  some  Idea 
of  the  mode  in  which  agricultural  operations  are  carried  on  by  a  slave  population,  and  how  they  are 
described  by  a  writer  who  has  been  **  nearly  twenty  years"  at  the  business.  '*  The  ground  being  all 
cleared  fVom  grass,  bushes,  and  weeds,  and  lined  out  and  pegeed  every  seven  feet,  the  great  gang 
should  be  put  in  with  hoes  to  dig  the  plaintain  holes  at  every  peg,  a|Megro  to  each  row.    The  holes  ahoald 
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be  tut  dc^  nn  felt  kac  bT  ^iM  iDdm  btn»i,  W  t^n  rooa  ft>  tbe  tufe  poDdBDia  pliouln 

acta  ID  be  pUecd  In  tbam.    Ifw  BBnU  ■nut  be  Multd  t, 

B>  IB  Ac  etoe  oTIbe  bole,  uhI  tnke  IT  bn  luxfc    The  \ 

JifaoUla   odm  bebig  mdT  uxl  Mnuud,  each   neira 

riuU  Oka  HiK  lOd  placK  one  EDad  nicker  a  everr  hole 

^  Ebe  pi«c«,  uid  bectn  to  EduiE  Ibem^  by  uUiu  ■  luckei,  / 

•Id  plKta^  it  wltb  tbe  buttTor  tMr  end,  tn  tbe  boUoo  <- 

oTUie  bolei  auke  tbe  nicker  Ue  In  ■  lonhia,  lecUalns,  or  \ 

hairiHrlBDUl paUlon  In  the  bde,  with Ibe  uwU, « aickm' 

ad  at  At  plut,  ■  UtUe  iibim  Ibe  tnund  ■,  ud  irhfs  ttaiu 

pbnd,  dnw  Iba  moaU  ftom  th*  bank,  ud  conr  tbe  plant 

nU  with  it.  teiTtaii  a  Uttia  at  Uta  plul  abore  tbe  inuDd. 

In  tUa  BUUDcr  the  planuLn  walk  fhouM  be  fonnea    In  a 

Tlalkvorable)  the  j0Mng|4aDtaiD- 

i|  Lti  perpendicular  beu,  pnltna 

ml  the  unw  (tuck,    like;  ihoitld 

J ri,  MO*  dearad  of  paia  and  weeda 

■r^n  tb*T  are  a  bw  inchu  hl(h.  No  catltiu,  or  water. 
hwiuc  bol^  ibouU  be  octf  than.  The  banki  muit  be  le. 
fdM  ibout  ifaem,  tb«  bote  flilnl,  mod  ptopetif  doted  up, 
4Bd  HiBe  One  nAU  iltcn  ttaem,  to  oicourtgv  tb^r  frowtb- 

hllr  kept  dear  hnra  weedi  or  (tui  i  and  when  an;  dry 
tnHi  hipfiaia  to  be  han^Bff  about  Ihpm,  It  ihould  be  ^enlly  j 
col  off  wilb  a  knife,  and  placed  about  Ihetr  tootl,  to  keep  '• 

tvdTt  raontha  after  It  ia  pbiutedt  amply  repaybiff  fbr  the  lab  I 

in  alnoft  LneabaiutUile  niiiply  of  line  pTOTiilaai,  if  the  vidHt  a 
dnaate  li  unbaptdly  vublect  to)  doa  not  dntroy  it,  and  whi 

•ml.    WlKn  a  plantaln.walkiamadf,  IbaremaTbe  a  cDwort  t 

i^EOL  which  will  yield  a  crgp  by  the  thna  the  planlaln-watk  t  ] 
I^A  Hew  banana  (tfmm  mplewbim)  mitten  can  be  planted 

^i~iii  if  liimgii  which  &  produced  ftnm  tbem.    Alter  thl<  fncce  of  arouod  Li'lhui  planted,  ~(hc'"wbde 
laadat^aitb!S!!'(Rim^St,™aim       *  ""     •  ii,artreB,  not 

list,  ne  I»4imii  arnm-nal  (ifamtaoniwl'aacni;  ia  cultlnited,and  jrleldi  an  annual  tUFply  of  roDlL 
■hidi  being  wnabed,  bauiaed,  and  compreaaed,  yioijl  a  Kardi  eateemed  at  a  ray  light  whokanoe  food 

In  gnat  TarlKy,  ai 

— , — „ — , laif^tniii)  1»  grown  on  Uic  lo[«  of  dilchea,'aii 

1197.  Jfa^  la  grown  ainon^  the  canca,  and  in  fleldi  iiy  Itaelf  In  rowa,  foi 
ton  dibbled  or  jct  in  patcha  oflbur  aeni  In  a  ruace  fii  Indioi  iquare, 

1U8,  Cainai  gmt  tPanimi,  patufotum,  j{(.199&),  and  Scotch graH  Ifig.igs^),  arathe  doten  ol 
aitiAdd  herbage  planta  oT  Jamaica.    They  are  pcrmnial.  andgrowlnniaD  cnclonirea,  which  are  eilhel 

tab*  down  or  mown.    Cane  bj|n,  the  Isawa  of  mair "•-     -' ■--  —   --■--^  — 

tbCBolaarianlK 


.    Cane  bipi,  the  Igavei  ofmalae,  millet,  and  a  variety  of  M 


1199.  Roll,  anil,  anif  olAcr  DtTTnin,  greatly  annoy  tbe  canea  :  ticks  (citrut?]  of  dif- 
tatnt  kindi,  and  fliea,  greatly  annoy  tbe  cattie,  and  a  great  Tiriety  of  eril  propeniities 
■Boddiaeaaei'BsMl  the  negrom  and  their  cbildren  :  among  otben  Oltea,  and  what  Rough, 
ley  calla  *'  eating  dirt,"  which  he  thui  characterises:  — -"  Too  much  tenderneaa  gives  tbe 
dliU  afretTuI  longing  f(H-  the  raolber,  and  hiir  scanty  milk  engendering  disease,  and, 
what  is  wone  than  ajT,  often  (though  secretly)  giring  it  a  growing  liking  for  Ihe  hateful, 
blal  habit  of  eating  dirt,  Ihau  which  nothing  is  more  horribly  disgustiog,  nothing  more 
to  be  dreaded,  nothing  exliibiting  a  more  heart-rending,  ghaatly  spectacle,  than  a  negro 
duld  [imii  mi  il  of  this  malady.  8udi  is  the  craiing  appetite  for  tills  abominable  cua- 
tom,  that  few,  either  diildrtn  or  adults,  can  be  broken  of  it,  when  once  they  begin  to 
taale  and  •wallow  its  insidious  slow  poison.  For  if  i>y  incessant  care,  wstchfulness,  or 
keeping  them  about  tbe  dwelling-house,  giving  them  abundance  of  tbe  best  nourishing 
linl,  atomacbic  medicines,  and  kind  treatment,  it  ii  possible  to  counteract  Ihe  effects 
and  habit  of  it  for  some  time,  the  creature  will  be  found  wiitfully  and  irresiatibly  to  steal 
an  opportunity  of  procuring  and  awallowing  the  deadly  substance.  The  symploms 
•rising  from  it  are  a  sbortness  of  bi«athing,  almost  perpetual  languor,  irregular  throbbiog, 
weak  pulse,  a  horrid  cadaterons  aspect,  the  lips  and  whites  of  the  eyes  a  deadly  pals 
(tbe  aure  aigiu  of  malady  in  the  Negro),  the  tongue  thickly  coicrcd  with  scurf,  violent 
palp"''""  of  the  heart,  inordinate  swelled  belly,  (he  legs  and  arms  reduced  in  aie  and 
ninde,  tbe  whole  appearance  of  the  body  becomes  a  dirty  yellow,  the  Resh  a  quivering 
pdlucid  jelly.  Ibe  creature  sinks  into  total  indifference,  insensible  to  every  thing 
anond  him  till  death  at  last  declares  bis  victory  in  his  dissolution.  This  is  do  exag' 
gersted  account  af  tbe  effecta  and  tetiaination  of  this  vile  and  hateful  propcnsi^.  (lb. 
118.  1SO.> 

130a  31UivncW(w«o/'Uca(Jlerff^«il.&ubiubni/>maybeconsideredas>iDular  tothat 
of  Jamaica.  So  many  differcDt  kinds  oT  East  India  fhiita  have  not  yet  been  introduced 
in  them ;  but  Ihe  great  articles  of  sugar,  coffee,  cotton,  indjgo,  pepper,  &c.  are  every 
whin  cultivaled.  One  of  the  richest  of  these  islands  ii  Sl>  Itoimngo,  now  independent, 
and  known  by  its  otigioal  name  of  Hajti 
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Sect.  IV.     Preieitl  State  of  Jgriaiilure  in  Souti  Jmerka, 

13DI.  tJie  climate  if  SinUA  Jmerica  combine*  the  moM  opp 
Hnithcm  pam  are  aubject  lo  all  tlie  horrors  of  tbe  uiUrctic  frosla ;  T«m  dd  Fuego 
being  subject  to  tlie  nlmoBt  per^Cual  winter  of  Greenland.  Eren  under  tbe  torrid 
■OTK  the  cold  ia  eitreme  on  the  Andes,  and  the  heat  and  mrosture  equally  cxtnardinaiy 
in  tbe  plains.  The  surface  of  tbe  country  i>  remarkably  irregular :  there  are  immeoae 
cbaina  of  mountains  which  stretch  along  tbe  western  cosit  from  the  one  cilraiiity  of  the 
country-  to  the  other.  Many  parts  of  ibt  interior  are  still  obscure ;  wide  regiona  on  the 
great  river  of  Amaions  being  covered  with  impenetrable  forests,  and  other*  flooded  by 
the  inunda.tians.  Id  the  south  there  ate  vast  saline  plains,  and  small  sandy  desena 
and  savannahs.  This  country  being,  or  having  been,  almost  entinly  tioder  tbe  Spa- 
niards and  Portuguese,  the  cultivated  parts  display  a  tlovenly  affiitiilture,  somcthiDg 
likii  thai  of  Spain;  the  varied  and  abundant  products  of  the  soil  depending  mors  on 
nature  tt;an  on  man.  lodeed  minerals  have  always  been  more  the  objects  of  European 
nations  in  South  America  than  vegetables.  ..—  After  this  general  outline  we  shall,  without 
regard  to  tlie  recent  political  changes,  aSer  such  slight  notices  of  South  American  agri- 
culture as  we  have  been  able  lo  collect,  under  the  divisions  of  Terra  Firma,  Peru,  CUli, 
Paraguay,  Biazil,  Cayenne,  Surinam,  Amaionia,  and  Patagonia. 

ISOa.  The  climate  of  Terra  Firva  Is  eitremely  hot  throughout  the  ysr.  From  tbe 
month  of  May  to  the  end  of  November,  the  season  called  winter  by  tbe  inbabitanta,  ia 
almost  a  continual  succession  of  thunder,  rain,  and  tempesls )  tbo  clouds  precipitating 
the  rain  with  such  impetuosily,  tliat  the  low  lands  exhibit  the  appearance  of  an  oceati. 
Great  part  of  tlie  country  is  c^  consequence  almost  condnually  flooded  ;  and  this,  toge- 
ther with  tlie  excessive  tieat,  so  impregnates  the  air  with  vapoti,  that  in  many  of  the  pro- 
vinces, particularly  about  Fapayan  and  Ponobello,  it  is  extremely  unwholesome.  Tin 
■oil  of  this  country  is  Tery  different,  the  inland  parts  being  exceedingly  rich  and  fertile, 
while  tbe  coasts  Are  sandy  and  barren.  It  is  impossible  to  view,  vrithout  admiration, 
the  perpetual  verdure  of  the  woods,  the  luiurioncy  ofthe  plains,  and  the  towering  height 
of  tlie  mountains.  This  country  produces  com,  sugar,  tobacco,  and  fruits  of  all  kinds ; 
tiie  most  remarkable  is  that  ofthe  manzanillo  tree  ;  it  bears  a  fVuit  reaembling  an  apple, 
but  which,  under  this  appearance,  contains  a  moot  subtile  poison.  The  bean  of  Car* 
\hagena  is  the  fruit  of  a  species  of  willow,  about  the  bigness  of  a  bean,  and  is  an  excel- 
lent remedy  for  the  bile  of  the  most  venomous  serpents,  which  are  very  frequent  all  over 
this  country. 

1303.' In  Peru  the  hhI  is  dry,  and  has  no  rain,  vegetation  being  supported  by  immense 
dews.  The  only  spots  capable  of  cultivation  ate  tlie  banks  ofthe  rivers,  and  otbv  places 
susceptible  of  being  ardlicially  irrigated.  The  improvement  of  the  mine*  ia  or  ought  to 
be  the  6rst  object  of  attention  in  this  singular  country. 

1204.  ChiU  is  an  eilensive,  rich,  and  fertile  country.  Tbe  climate  is  the  most  deli. 
duua  in  tlie  new  world,  and  is  hardly  equalled  by  that  of  any  region  on  tbe  face  of  the 
earth.  Though  bordering  on  the  torrid  lone,  it  never  feels  extreme  heat,  being  screened 
on  tbe  East  by  the  Andes,  and  refreshed  on  the  west  by  cooling  sea-breezes.  The  tem- 
perature of  the  air  is  so  mild  and  eijuable,  that  the  Spaniards  give  it  the  preference  lo 
that  of  the  southern  provinces  in  their  native  country.  The  fertili^  of  the  soil  corre* 
aponda  with  tbe  benignity  of  the  cLimale,  and  it  is  wooderiully  accommodated  to  Euro- 
pean productions.  Tbe  most  valuable  of  these,  com,  wine,  and  oil,  abound  in  Chili,  as 
if  they  had  been  native  lo  the  country.  Ilie  soil,  even  that  part  of  it  which  has  been 
long  in  tillage,  is  so  litlle  degenerated  by  producing  successive  crops,  that  no  manure  is 
necessary.  'Ilie  grain,  as  some  say,  yields  from  100  lo  150 ;  but  by  a  more  moderate 
and  just  estimate,  as  it  is  slated  both  by  Molina  and  in  Peyiouse'a  Feyngi,  from 
60  to  TO  inlhe  midland  country,  and  in  tbe  maritime  40  or  50. 


fxiuSvoled  betare  the  orriviJ  of  the  Sumlirdi.    Peaie  and 
potaloa  were  abD  well  knowBtDIhi-ClilltH.    Ofthe  loRtr 
Ui«ThavctMrtyiliakn»[Unds:  ami  It  is  even  conjectured 
that  this  vmliuble  root  wis  flnt  bnauht  Into  Enrope  tma 
thbcduntrr.    The  large  white  (tRiAnn  or  ChllMs  mil  1 
koDwn in  UiglMi  tatdmi.    HsaTorltsplBKKreviIuaUe 
a>  dfa,  and  olhen  st  rardlciiuL    ne  vhm-vlra  expels  the 
aguei  the  payco  Is  excellent  Rir  lndl)intlan.    WU  tsbscco  ^ 
i^Dusds  In  Chill,  and  aim  the  annMlii  {Bin  ttrUnm,  fig.  ° 
BM.)    The  bcsutiftil  Hdwhi  and  shrula  ore  Inllnlte.    In. 

dlKUl'lM  tern  ofa  whl^'Tcllav,  and  of  a  Utta  ar^oM^ 
(Ms.    Ilic  trunk  of  the  puviuiipllcs  excellent  Dock  i  the 
salHti  iLaii  ii  pinitinil  nn  the  ihoro ;  and  rhIU  piatuco  seven 
whk^hyldds  in  wueUal  Moiuctak:  wine  loeliRicJ  tv  struias  U 
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•  >•>,  nUcb  If  iHim  ■«  ■mWnigE.  Ad  uadi  «f  Um  v<«*iK>  af  QnUloU  ;Nldi  ■  talHB,  UhI  !• 
urvdln  DuiaireDtidiundai  uidthrpilqul  kmuemcd  u  i  fttHtftigt,  Hipertor  to  the  fenvtin  bark. 
~  IB  (mn  OB  tbc  liuki  of  tke  tirat  Mano  bhI  Sihria.    Of  DlHtr-ann  klnili  of  tr«a 

tbtlicunlflil  lbraUorChUl,intTUilit«B  loHtbdikant  In  wtola.  Cnnan,  plna, 
Dwin  theTilleTii^theAnda;  Ibe  nd  («lu>,  putlciiliiriT  In  Qte  Me  oC 
riK  »Ui>lft«iaT001oB00  planb,  twoitf  IMt  hmg,  «i»  be  cut  IV«n  one 

E*i  tlHnutt  iton*  ■ppeu  td  be  lutito,  flourith  edmlrablf  wen :  thej  ere  nund  la  the  rbrfflU.  uifllng 

BinRnlllTiUki*)  but  huthet  lo  the  louth  [her  >re  left  Iooh  on  the  MaaolUm  hilli.  ThobeBwJiw 
blhtfvtdctibobutnedftvmlbebukiartliFrlnr  lutl,  uid  ii  auiDDnl;  nlLcd  wlac  of  Conception  i 
it  ta  red,  icaema,  of  n  ex«Va>t  Si'or,  ind  equl  Id  the  beil  In  Eunpe.  Muicitel  wina  iie  (bo  ei- 
aUeoL    Tbe  Tlntige  !•  April  BBd  M»j.    All  the  other  Europeen  ftiiiu  itBIn  the  p  '    ' 


J  hire  Impioied  In  tliJi  delidoiu  cUmate  uid  rtmie  munttj.    ThE  «l 

. , ...lomiijr  oftlielrdinlnmlthedqijslltiMi  tbebomod  amle  »re  l«i^  Ihj 

If  SptLn  ^  uhI  the  breed  of  bone*  nirpufo  both  in  bauty  jud  qiirit  the  J^DUtiu  AihULiuiui  a 


a  which  thej  tpthag. 


■  fertile  prorince,  and  singiikrl]'  prolific  in  native  vegetables'  Tba 
dnute  u  eitremei;  Dot :  the  surfu.'e  of  the  country  coasista  geneTallji  of  extcnaiie  plum  ; 
but  lonie  tncts  mre  leiy  mouaUinaiu.  The  soil  is  erer^  irhere  rich  uid  deep  ;  and  the 
native  pastureaio  eicellent,  tlut  the  immense  herdi  of  wild  oien  which  (bed  on  them  an 
odI;  nlued  Tor  their  ekins ;  the  flesh  being  left  to  be  consumed  b;  ravenous  beaati  and 
birds.  Among  the  agiirultunl  products  may  be  mentioned  the  potatoe,  of  which  the^ 
have  aereral  wirti  of  •  Urge  size,  red,  white,  and  yellow  cotton,  maiie,  wheat,  and  the 
line.  Hie  Latta-  is  greatly  iajured  by  the  ants ;  but  where  tbst  insect  is  kept  under,  the 
wine  of  Paraguay  is  eiceileiU.  Tbe  bean,  pea,  melon,  cucumber,  lettuce,  turnip,  mus- 
lard,  cress,  leek,  onion,  asparagus,  and  other  European  vegetables  are  found  wild  in  the 
plains.  The  roreals  abound  in  the  moat  valuabie  trees,  among  which  is  the  cinchona, 
or  Jeniits'  bark,  lo  called  because  the  society  of  Jesus  settl^  there  had  originally  the 
monopol;  of  this  medicine:  tlie  saivaparilla,  saasafVas,  guaiacum,  diagoa'a  blood,  nui 
vomica,  vanilla,  tbeobroma,  or  chocolate  plant  [Jig.  305.),  several  -^s 

qiccies  of  tbe  ceratonia,  the  Mcdi  of  which  are  ground  and  made      r^ 
inlo  bread.     Palma,  6gs,  peaches,  pomegroiutss,  lemons,  ordnges, 
are   cultivated  ;    and  the  jujube,  mulberry,  granadilla,  banana, 
pinc^tple,   and   a   great  variet;   of  Qtber  ft-uits,  are   (bund  in  J 
»  wild  state.      Of  tbe  live  slock,  the  most  abundant  are  the  ax  C 
and  the  cwnel;    but  there  are  bones,  asses,  dwep,  many  wUdLJ 
(irine  [_flg.  S06.},  and  poultry.     Hie  bear,  elk,  deer,  ostrich,  and  ^ 
odien.  are  in  a  irild  state.  * 

190T.  Bnuii  is  a  cotmtry  growing  &st  into  opulence  and  im- 
ponauce.      Ita  climate  has  been  deacribed  by  two  eminent  nalu-    , 
ralttts,  PisD  and  Margrave,  who  observed  it  with  philosophical  ac- 
curacy, aa  temperate  and  mild,  when  compa^d  with  that  of  Africa.    ^ 
lUs   tbey  chiefly  asctilie   to    tiie  icfnshing  wind  which  blows 

continually  from  the  sea.      The  air  is  not  only  cool, 

but  chilly  through  tbe  night,  intomudi  that  the  natives 

kindle  Hres  every  evening  in  thai  huts.     Mieuhoff', 

HJ  Wi9^J—rilW^P-''^  resided  long  in  Braiil,  and  Spii  and  Martiut, 

f^~   ^         ^y      ~  ^^ll^Eiifrpni    travellers,    confirm    their    description.      The 

I  iMi      M— ''^^•"•'^^lirrn  in  this  country  annually  overBow  their  hamka, 

and,  like  tbe  Nile,  leave  a  sort  of  slime  upon  the  landsj  so  that  the  soil,  cspecialiy  in  the 

vicini^  of  tbe  rive™,  is  eitremely  rich.      The  northern  provinces  are  subject  U>  heavy 

rains  and  atorma  ;  but  tiioee  of  the  south  are  more  temperate  and  fiirtile. 
IS08.  Among  tU  ttgtiabie  pnductiont  of  Braail, 

we  may  reckon  Indian  com,  wheat,  rice,  manioc, 

•ugar'CaDea,  ooflbe,    cocoa    or    chocolate,   indigo, 

pepper,  cactus,  on  which  is  bred  the  insect  (iimisb-    ] 

ingcsduneai,  and  the  noted  Biniilian  tobacco.   The    < 

red,  or  Bruil  wood,  imparled  into  this  country,  for 

tbe  purpose  of  dyeing,  is  tbe  property  of  the  crown.    ' 

To  the  class  of  esculent  plants,  we  may  refer  tbow 

that  are  common  lo  all  the  tropical  r^onsot  Ame-    ' 

rica,  nich  as,  besides  the  cocoa  and  chocolate  nut,  • 

fee  plantain,  the  bmana,  palms,  the  yam,  potatoe, 

casaia,  lowMber  with  many  spedea  of  melons  and 

gouidi.     The  principal  fmits  are  the  pine-apple, 

the  mango,  and  the  tamarind.     TTie  warm  sromatic 

phnts  found  here  in  a  truly  indigenoUB  state,  and 

mmA  used  by   the  inhabilanla  as  condiments  lo 

AoT  (bod,  or  as  tbe  basis  of  vafiotis  drink*,  an 

ih*  MH^M.and  \mm  (jSg.flOT.Jr  «»»  r"P»«  png^f.  "«   tui;i«ric,  sevaral  specie* 
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of  pepper,  Anwricui  cuSee,  opdcnin  or  Guinea  pepper,  aiid  the  wild  cinwaon 
(Xmrtu  caneOa].  Several  medicinal  plants  of  high  eidmation  grow  here  apontaneouslj, 
and  JD  great  BbuDdanO!,  uicb  aa  tim  coniraynva,  (he  Indian  pinii,  the  niecfaoaon, 
the  jslap,  the  amyrii  which  yields  the  gum  elemi,  and  thn  gulacum.  Besdei  the 
Brazil  wood,  tliii  country  furnisliea  for  urnameatBl  use,  or  for  the  purpose  of  dyeioK, 
logwood,  fuilic,  mahogany,  ebony,  roue-wood,  utin.wood,  and  many  othera.  Among 
ha  omamenul  plants  are  the  Brazilian  myrtle,  the  scarlet  funhis,  and  the  anuryllia 
fomioiiHima. 

1SO0,  TV  fnafiir  Ip^aKuaaka  root  {CfplioeSi  tjieairum%a'}  jrrowa  wild  In  ffrvupi  on  the  woodf  moun- 
talw  dT  Sem  lie  Mir.  nnnli  from  RiDdcJinlera  tn  Bihli.  ThorooU  ■irpullnl  up  bf  the  Dcgron  in  (he 
nlnir  Kuon,  dritd  In  theiun,  tiFdlobundln,u]dH>ld  lothE  dcilMi  ofrooIiTn  Rin  The  uiigo  uh  id 
IL  id"         ™  roou  u  a  yoimt,  much  in  the  .Mm,:  wi,  u  we  do.  (s^  a^d  ilanitf  Tnurli  ta 

inO.  TVpMfrFF  [LrrjtMi  ollaria)  U  one  or  the  Rrntett  ornimenti  of  the  woaiti;it>  iomuiue  ■tcm 

ttful  (D  the  •pring  when  [he  iMMnlouml  Icavei  •hoot  out,  and  tn  tli«  Rowerlni  inKin,  br  the  tsrfe  white 
bIcaiDmi.  Ilie  duu,  which  hue  a  thick  ihell,  nre  orthF  ilic  of  •  rhild'i  hrail,  with  ■  lid  which  li  Uiase 
aO  miBd,  ind  which  ic  length,  when  theweiehtor  the  fhin  turns  it  downwirdi.  •cimnti'i,  and  lets  the 
•ssdIUIiiiiL  Id  a  hi^  wind  It  it  ilanterstu  la  remain  Inthewoodion  iccounl  ol  ilieu<  hciT;  miti  lUl- 
lof  ftoB  B  great  a  heiiht    The  leedi  are  collHted  in  <n«at  qiuntitinhTtticliKluni,  whauceitmnclT 

■«  drinking  mpi  is^i,  >ol  iLjuW™  " 

--    iwOn,  or  Piulhnli,  (flhnl  (hte« 


aadotbcrpUntiaf  B 

1213,  T*e  iiKi(Dcin/"i(rait(  are  chiefly  homed  cBitle,  which  are  abundant,  and  hunted 
IIKrely  for  their  hidc-a  :  of  thnc  hides  °0,000,  it  ii  said,  ue  annually  sent  to  Europe. 
These  cattle  are  taken  and  killed  more  for  tlie  sake  of  their  hides  and  Ullow  than  thejr 
flesh ;  though  great  quantities  of  the  latter  are  agiplicd  lu  the  une  of  such  ships  as  sail 
from  PernuabucD,  Bahia,  Todos  os  Santos,  and  IIj'o  de  Janeiro,  to  Guinea.  The  places 
which  are  chiefly  frequented  for  procuring  these  cattle  are  Ilio  Grsndeand  Rio  Panuba, 
lying  to  the  uorthHard  of  Pemsmbucoi  and  they  are  inliabited  by  Inilians,  called 
'laptiyesi  many  of  whom  send  annually  large  droves  of  lalile  through  the   Tupipuc 

1S14.    The  muik,  oi,  deer,  dear,  i. 
forests;  and  there  is  some  danger  ali 
■gainst  which  the  natives  light  fires, 
and  when  they  can  aSbrd  it  slcfp 
tn  hamtnocki  suspetidcd   frtnn  the 

tree*.  IJIg-SOS.) 

1215.  CayetmeoT  French  Cuiana, 
11  a  fertile  country,  and  has  been 
long  well  cultivated  by  the  colonists, 
ITie  climate  is  salubrious ;  the  >ur- 
Ikce  of  the  country  is  not  moun- 
tainous, but  abounds  in  hills  and 
fbrests ;  the  soil  is  in  general  un., 
commonFy  fertile  ;  and  the  praduc- 
tioDs  It  yields  are  of  excellent  quality.  • 

The  Cayenne  pepper  iCapricum  amuum,  and  other  species)  is  a  noted  produce  of  this 
country,  and  with  sugar,  cocoa,  coffee,  indigo,  maiie,  cassia,  and  vnnilla,  form  the  chief 
articles  of  its  commerce.  The  interior  partF,  though  much  neglected,  and  remaining 
obstructed  by  thick  forests  and  underwood,  feed  nevertheless  a  great  niimbtr  of  horses, 
sheep,  goats,  and  cattle,  which  roam  at  pleasure ;  (be  beef  and  mutton  are  reckoned  ex- 
cellent,   fJUiuon  Riuliquede  Cnyame,ic.,  Paris,  1763.) 

laifi.  Suni 

alowromsteountry,  ia      A  "      «h»    ^u,  d 

which  has-been  in    ^..=J>  iHltf  I >fe«hl^adfeMMte  j 

part    studded   with  — — ^      "^  t^m.       .^r^-w^  ■■ 

wooden  houses,  (jf^. 

«>9.)andweliculti-„ 

vated  by  the  Dutch.  ^^B 
The  climate  is  hot,'^— 
but  tempered  by  the  ^J 
na     breeie. 

surface  oT  the  country  is  little  varied  by  inequalides.  Tbe  uncultivated  part*  are 
covered  with  immense  forests,  rocki,  and  mountains;  some  of  tbe  latter  enriched  with 
a  great  variety  of  mineral  subilanceB ;  and  the  whole  country  is  intersected  by  very- 
deep  manhe*  or  swamps,  and  by  EilensivB  bcalhs  or  savannahs.      The  soil  is,  in  geoecal. 
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TSj  fertile ;  and  all  tbe  tfpanaen  Ot  fotility  maj  be  ucribed,  not  ocly  to  tbe  nii» 
udwaniith  of  tfaia  clinuue,  but  iUki  Id  the  law  uid  manlijr  niuatiun  of  the  countrf, 
which  preT«nt«  the  inteiue  hemta  rrom  detlroyiUR  vegetatiorit  nad  to  the  extreme  ridjoeflB 
of  the  v£,  pvtieukrlj  in  tboie  put*  that  are  cultitBted  by  Kuropean  induMry. 

1S17.  Tki  prvKipcd  pmduelt  of  Svrbum  are  tobawo,  'ugari  coRee,  cocoa,  cotton,  and 
iodigo.  Ilie  Quaiia  tiee,  or  bitter  drug,  uied  b;  the  porter  brewers,  growi  wild  in 
the  woode,  and  wm  fint  eipoaed  for 
ale  by  a  native  called  Quas,  after 
whom  the  tree  ia  nam^d.      The  cab-    , 


the  lender  leavei  producea  a  beetle  ^ 
(Jtf.  aiO  a.)  Ibe  larra  of  which  {b)  = 
is  eaten  by  tbe  natirc*  ta  a  luxury.  ' 
A  Teiy  intereatiog  account  of  this  cole  _ 

3*ati.  4to.  1794.)  "ho  filledanimportantinilitaryutuation therefor  teTeiml  year^     "niis 
gnuleman,  in  the  midat  of  the  most  arduous  duties,  contrived  to  make  binuelf  tolerably 
comfiK'table,     Hebuiltacounlry  houie  there  {fg.  211. )i   kept  a  wife,  pigs,  bees,  ahecp, 
and     cattle,     and    had 
:^       chJldrcDMidilBves.    He 

*  lived  by  turoa  whfa  hi> 
'        family  in  a  hotise,  and 

with  itraDge  women  in 

*  tba  wooda,  where  lie 
w  slept  in  hammocka 
§       (J^.  3 IS.)  and  adopted 

many  of  tbe  practiees 
f.  of  the  natiTos.  He 
JT*  made  many  aketcbes, 
■^  and  kept  a  journal ;  and 
^  after  many  yean  full  of 
I  udearing  scenei  with  Joanna 


Ui  local  wife,  he  came  home  and  wrote  a  terj  entertaining  account  of  what  he  had  aecn 
and  done.  {See  Sudnvm't  Surinam,  Sn}la.4to.  ITM.) 

1318.  Atnaania  a  an  extensive,  unconquered,  or  at  least  uociviliied  country.  Ia  lo 
far  as  it  ia  known,  its  climate  is  more  temperate  than  might  be  expected  from  its  geogra- 
phical positioD.  Tbe  lurface  of  the  country  ia  clothed  in  moat  places  by  inlerminable 
foreits,  and  ila  immense  river  is  well  known.  The  soil  of  a  small  Belllement  formed  by 
tbe  Poituguoe,  is  very  fertile,  and  produces  corn,  grain,  and  all  kinds  of  tropical  frmta ; 
hfaides  a  variety  of  limberj  as  cedar,  braiiUwood,  oak,  ebony,  iron.wood,  log-wood,  atid 
other  dyeing  woods ;  and  also  cocoa,  tobacco,  sugar-caneg,  cotton,  cassava  root,  potatoes, 
yams,  saraaparilla,  guma,  raisins,  balsam  of  various  sorts,  pine-apples,  guavaa,  bananas, 
&c  Tbe  forests  abound  with  wild  boney,  and  also  with  tigers,  wild  boais,  bufiidoea, 
deer,  parrots,  and  other  curious  iHrds  ijig.  S13.),  and  game  oT  va-  _ 

^   a  kiod*.      The  rivers  and  lakes  nfibrd  an  ample  supply  of  fir*^  ^" 


;if^ 


tn-cawt,  aod  turtle*  ;  but  the  alligators  and  water  aeipenta  render  j\r 
fidting  a  dangerous  employment.  Tbe  trees,  lields,  and  plants,  are  \J 
vodant  throughout  tbe  year. 

19IS.  AXi^aiua  consists  for  tbegreatestpartof  open  desertsand  i'7\  -^^--^^ 
■avannaha,  with  a  few  willow  trees  on  the  rivers.  It  seems  lb  en-  ijp  TT^  \-^ 
iff  a  tempoate,  but  rather  cool  cljmue ;  but  aeparaled  in  the  " '' 

middle  by  the  vast  mountains  of  the  Andn,  one  part  of  it  diSera 
widely  from  the  other.  To  die  northward  of  La  Plata,  this  part  of  ->^  .- 
South  AuHiics  is  covered  with  wood,  and  stored  with  an  inexhaus-  — 1.^/2\^' 
tible  fund  of  large  timber:  but  to  the  southward  of  that  rivtir,  the  l^..  ■  J^^ 
tTecanscarcelydiBcoTer  aalDgle  treuor  ahrub&t  for.anj  mecb«ni-       '-'-^-^- 
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cal  ptufiost ;  bat  even  this  Memingly  berren  countiy  has  «nne  good  pMtum,  and  no- 
merous  droves  of  wild  horned  cettle,  end  every  district  abounds  with  hones,  which  are 
supposed  to  have  been  brought  hither  by  the  Spaniards. 

1 220.  Cfthe  south  American  idandtt  that  of  Juan  Femandes  abounds  in  pasture,  cattle, 
and  woods ;  and  Terra  del  Fuego,  amidst  its  horrible  snows,  exhibits  a  variety  of  plants. 
The  Falkland  islands  contain  a  variety  of  fowls  and  plants,  somewhat  resembling  those 
of  Canada.  Georgia  is  a  field  of  ice^  in  which,  or  in  any  of  the  other  islands,  there  is  no 
cultivation  whatever.. 


BOOK  ir. 


AGRICULTUllX   AS  INFLUKKCED   BT   GEOGaAPHlCJLL,   FttlTSlCAL,   CIVJL,   AND    FOLXTICAL 

CiaCUMSTANCKS. 

1 23 1 .  AgricuUuTet  considered  in  regard  to  dimaie^  territorial  surface,  and  society,  presents 
some  features,  which  it  may  be  instructive  to  recognise.  Whoever  has  perused  with 
attention  the  outline  which  we  have  now  concluded  of  the  field  culture  of  the  different 
nations  of  the  world,  must  have  a  general  and  enlarged  view  of  that  art ;  and  must  ne- 
cessarily have  observed,  that  there  are  different  species  of  territorial  culture,  founded  on 
difference  of  geographical  position  or  climate ;  difference  of  physical  circumstances  or 
surface,  and  differences  of  civilization  or  human  wants.  The  object  of  the  present  Book 
is  to  characterise  these  different  species,  and  to  refer  to  them  the  proper  districts  through- 
out the  world. 


Chap.  I. 

Agriculture  as  influenced  by  Geographical  Circumstances^ 

1222.  The  igfivente  of  climate  extends  not  only  to  the  kind  of  plant  and  animals 
to  be  cultivated,  but  to  the  mode  of  culture.  A  few  useful  planto  are  universal,  and  but 
a  few.  Of  those  belonging  to  agriculture,  we  may  enumerate  most  of  the  pasture  or 
hay  grasses  which  are  annuals,  and  of  the  cereal  grasses,  the  wheat,  rye,  and  barley.  Tlie 
oat,  the  pea,  bean,  turnip,  potatoe,  and  the  perennial  pasture  grasses,  vriU  neither  thrive  in 
very  hot,  nor  in  very  cold  climates ;  the  maise,  millet,  and  rice  can  only  be  grown  in 
warm  countries,  and  the  oat  in  temperate  regions.  The  roots  and  fruits  of  what  are  de- 
nominated hot  climates,  as  the  yam,  plantain,  bread-fruit,  &c.  are  limited  to  them  ;  and 
equally  so  the  timber  trees  of  temperate  and  torrid  regions,  as  the  oak  and  pine,  the  ma- 
hogany or  teak-tree. 

]  223.  Animals  as  weU  as  plants  are  similarly  affected  by  climate.  Some  animals  are 
universal,  as  the  ox  and  swine,  which  are  found  in  every  latitude ;  others  are  limited  in 
their  range,  as  the  rein-deer,  camel,  elephant,  and,  considered  as  a  cultured  animal,  the 
sheep,  Tlie  horse  and  ass  are  nearly  universal,  but  cannot  be  substituted  for  the  rein- 
deer.  The  sheep  will  exist  in  India  and  also  in  Greenland,  but  lose  their  useful  charac- 
ter in  both  countries ;  in  Greenland  they  require  protection  during  nine  months  of  the' 
year,  and  in  India  their  wool  is  changed  to  hair,  snd  the  carcase  b  too  lean  for  the 
butdier. 

1224.  ITte  culture  required  for  both  plants  and  animals  depends  materially  on  climate.. 
It  is  not  easy  for  a  person  who  Iws  never  been  out  of  Britain  to  conceive  a  just  idea  of 
the  aquatic  culture  even  of  Italy  or  Spain.  In  these  countries  though  most  crops, 
whether  cif  grain  or  roots,  require  watering,  yet  some  in  the  rainy  season  may  be  obtained 
in  the  usual  way,  as  melons  in  Italy  and  onions  in  Spain.  But  in  Arabia,  Persia,  and 
India  no  culture  can  be  undertaken  vritfaout  water,  excepting  in  the- upper  regions  of 
mountains.  The  fundamental  process  of  culture  in  these  countries  is  to  prepare  the 
surface  for  the  reception  of  water,  and  its  circulation  in  trenches  and  gutters,  and  to 
procure  the  water  by  raising  it  from  wells  or  rivers  by  machinery.  Wherever  the  sur&ce 
cannot  be  irrigated,  no  regular  culture  need  be  attempted  or  com  crop  expected.  Nature 
in  such  situations  produces  periodical  crops  of  annual  succulents  or  bulbous  rooted  plants; 
and  man  might,  perhaps,  to  a  certain  extent,  turn  this  circumstance  of  climate  to  account, 
by  changing  the  sorts  of  annual  bulbs,  &c.  from  such  as  are  useless,  to  such  •as  wre 
useful.  T^  onion  or  edible  crocus  or  cypenis  might,  perhaps,  be  substituted  for  the 
ixia  of  the  Cape^  and  ttie  BesAnttniy  or  some  rapid  annual^  AunUdng  iisefol  seeds  <it 
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MMgo»  for  mmMMoo  anauol  woodo,  otid  tlio  cochiiwioi  OKtaa  Ibr  tht  thowy  but  uodot 
Ifeaciiibiyaiitbemuait  «m1  Stapelios  of  the  Aincan  waatot.     TboM,  honrerer,  are  only 


1SS5.  OalTMfv  m<Aeii0rlA  of  i^ttropedepends  for  the  most  part  more  on  draining  lands 
of  tkeir  anperfluous  wBter,  than  on  artiilcial  tiippUea  of  that  element.  When  inrigation 
m  applied  it  is  limkad  entirely  to  gran  lands;  and  that  not  for  the  purpose  of  supplying 
sooh  lends  with  moisture,  but  for  stimulating  by  manure  held  in  solution  by  the  water» 
and  for  increwing  or  maintaining  heat.  The  greateat  care  is  requisite  to  prevent  this 
mode  of  watering  from  proving  more  injurious  than  useftil ;  but  little  danger  results 
from  the  application  of  water  in  hot  ooontries,  and  there  it  is  valuable  by  moderating 
rather  than  increasing  the  temperature  of  the  boiL  Water  in  the  north  of  Europe  is 
generally  supplied  in  more  than  sufficient  quantity  by  the  atmosphere ;  and  therefore  one 
great  object  of  the  cultivator  is  to  keep  the  toil  thoroughly  drsined  by  surface  gutters 
and  subterraneous  conductors ;  to  keqp  it  pulverised  for  the  moisture  to  psss  through^ 
and  the  roots  to  extend  themselves ;  well  stocked  with  manure  to  supply  nourififament  ; 
freed  from  weeds,  to  prevent  any  of  this  nourishment  from  being  wasted ;  and  to 
admit  the  light,  air,  and  weather  to  the  useful  plants.  In  the  hot  countries  keeping  the 
soil  free  from  weeds  is  generally  a  duty  easily  performed,  and  often  rendered  un- 
Beceasary;  for  whenever  water  is  withheld  even  in  the  south  of  Spain  (724.),  every 
living  thing  is  burned  up  with  drought.  It  is  remarkable  that  in  the  most  northeriy 
parts  of  Europe  and  America  the  same  effect,  especially  as  to  iibroas  rooted  perennials, 
is  prodnced  by  cold,  and  in  Russia  and  New  England,  where  there  is  scarcely  any 
spring,  tbe  agriculturist  has  only  to  plough  once^  and  sow  in  the  same  way  as  in  the 
hot  valleys  of  the  sooth  of  Spain,  and  South  America,  where  vegetation  is  equally  rapid 
from  the  accession  of  moisture  as  It  is  in  the  cold  plains  of  Russia  from  the  influence  <]if 
the  sun  during  the  long  days  of  a  northern  summer.  In  hot  countries  putrescent 
manures  are  not  altogether  neglected,  but  they  are  nmch  less  necessary  than  in  odd 
coontriesy  and  can  be  done  without  where  there  is  abundance  of  water ;  ^- there  water, 
inteose  heat,  and  light,  a  consequent  moist  atmosphere,  and  a  well  pulverised  sofl,  supply 
Cfery  thing  necessary  for  luxuriant  vegetation. 

1226.  Hence  Uu  that  agricuUmrecontideredgeograpbicalfyad^ 
that  of  ibe  cold  climates,  which  may  be  called  agriculture  by  draining  and  manures ; 
and  that  of  the  hot  climates,  which  may  he  called  agriculture  by  irrigation.  To  the 
former  belongs  the  greater  part  of  Europe,  the  north  of  Asia,  the  north  of  America,  and 
part  of  tiie  Ausixslasian  isles ;  to  the  latter,  Egypt,  Persia,  India,  China,  Africa,  and 
great  part  of  the  south  of  Ameries,  and  part  of  Australasia.  As  intermediate  between 
ngricmittareby  watering,  and  agriaUtwe  bv  dndmng,  may  be  mentioned  that  mixed  culture 
ly  watering  and  manuring  which  prevails  in  the  south  of  Frsnee,  Spain,  and  Italy ;  and 
as  opposed  to  tbe  aquatic  culture  of  tbe  torrid  aone  may  be  placed  tbe  rural  economy  of 
the  arctic  circle,  which,  from  the  prevalence  of  cold  and  ice,  precludes  sll  culture  of  the 
soil,  admits  litUe  else  than  the  growth  of  moasea  and  lichens,  and  is  therefore  limited  to 
fishery  and  the  chase. 

18S7.  Thete  leadiftg  dimions  ofcuUwre  an  by  no  means  to  abtohOe  at  to  he  determinable 
by  degrees  of  latitude,  so  much  depending  on  physical  circumstances ;  as  elevation,  soil, 
aspect,  island,  or  continent,  &c. ;  but  as  an  approximation  which  may  impress  some 
general  ideas  in  the  mind  of  tbe  practical  agriculturist,  we  submit  the  following : 

1828.  The  agriculture  oftrrigatianiDBy  be  considered  as  extending  thirty-five  degrees 
on  each  side  of  the  equator. 

1239.  The  agriculture  t^  manures  and  irrigation  from  the  thkrty-fifrh  to  the  forty-fifth 
degree  north  and  south  of  tbe  equator. 

1290.  The  agriculture  of  draining  and  manuret  from  the  forty-fifth  degree,  north  and 
sooth  of  the  equator,  to  the  sixty-seventh  degree  or  arctic  circle. 

1 231 .  The  artt  qfjithing  and  hunting,  as  the  only  means  of  subsistence,  from  the  sixty- 
seventh  degree,  or  arctic  circle^  to  the  pole. 


CHAr.    II. 

AgricuUure  at  influenced  by  Physical  Circumstances* 

1232.  The  physical  circumstances  which  principally  affect  agricuUure  are  UauperattirC 
and  light,  deration,  moisture,  and  soil. 

1233.  Temperature  and  light  have  the  most  powerful  influence  on  the  culture  both  of 
plaMs  and  animals.  Elevation,  when  not  oansidersbie,  admits  of  being  rendered  sul^- 
ssrvient  to  the  processes  of  culture,  and  to  the  habits  of  different  plants  and  animals  i 
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moiiture  mij  be  modenteil  or  iocrewed,  loil'  impnned ;  but  temperature  end  ti^-«r« 
in ■  great  meauire  beyoad hunun cdotmL  Hence  [til  that  the  plmtm md inimali  cuUi- 
vMed  by  (he  Bgricultor,  do  not  atlogether  depend  im  bis  skill  or  choice,  but  on  hii  local 
■ituUion.  Not  only  the  maize,  rice,  Bod  millet,  which  are  tucfa  valuable  crops  in  Aaui 
and  AfViCB,  cauDot  be  culliiated  in  the  north  of  Europe,  butevenwittun  the  extent  of  (be 
Biitiah  Ulea,  *ome  kiadi  of  groin,  pulse,  and  roots,  cannot  be  grown  to  such  perfi^ctioa 
in  certain  distncta  as  in  others.  Thus  the  Angus  varie^  of  oat  will  no!  come  to  the  same 
parfectioD,  south  of  I.oadon,  thai  it  does  north  of  York  ;  and  uf  diflerait  nuiuliea  (be 
J)u(ch,  Palish,  and  potatoe  oat  will  succeed  better  in  a  warm  climatic,  than  the  Angus, 
black,  or  moorland  oat,  which  answer  best  for  cold,  moist,  and  elevated  districts.  The 
turnip  arriTea  at  a  greater  sise  in  ].dncssbirc,  Berwickshire,  and  Ayrshire,  than  it  does  in 
Kent,  Surr^,  or  Siisaei,  even  admitting  the  best  possible  management  in  both  coontrie^ 
Hie  pea  require)  a  dry  sail  and  climate,  and  more  heat  than  the  bean,  and  consequently 
thrives  much  better  in  the  south  of  England,  in  Kent,  and  Hampshire,  tban  in  Scotland 
or  Ireland.  It  is  certain  that  the  perennial  grasses  thrive  best  where  the  temperature  and 
ligfat  is  moderate  diroughout  the  yesr,  as  on  the  sca-coest  in  various  countries,  where  mild- 
ness is  obtained  from  the  influence  of  the  sea,  and  light  from  the  absence  of  a  covering  of 
•BOW ;  and  alio  in  the  south  of  England,  where  the  snow  seldom  lies,  and  where  the  urn- 
peratuie  is  moderate,  and  the  nights  not  so  long  as  tliey  are  farther  north.  It  is  equally 
certain  that  in  America  and  Russia,  where  the  cold  is  intense  during  winter,  and  the  plants 
on  the  surface  of  the  ground  are  deprived  of  light  for  six  or  seven  months  together  by  • 
covering  of  snow,  all  berhaceoua  vegetadou  is  d^troyed.  Contjasled  with  these  facts,  may 
be  meutioned  as  equally  well  ascertained,  that  annual  plaats  in  general  attun  a  greater 
siie,  and  a  higher  degree  of  perfection,  where  the  winters  ore  long,  and  (he  summers  hot 
and  light ;  the  reason  of  which  seems  to  be  that  the  alternate  action  of  heat  and  cold, 
rain  and  Ice,  meliorates  the  soil  and  prepares  it  better  for  the  nourishment  of  annuala 
than  it  can  well  be  in  countries  where  the  soil  is  not  only  harder  naturslty,  (for  all  couQ~ 
tries  that  have  long  winters  have  soil  soils,)  but  more  or  ieiS  occupied  by  perennial  weeds, 
insects,  and  venniu.  In  cold  countries  the  insects  are  generally  of  tliat  kind  whose  ^gs 
go  thniugh  the  procetns  of  the  larva  and  chiysalis  state  under  water,  and  land  reptiles  ar« 
generally  rare. 

1334.  Elevalion,  when  considerable,  baa  an  absolute  ■influence  on  agriculture.  Tbo 
most  Dbrious  e&ect  is  that  of  obliging  (he  agriculturist  (o  isolate  his  dwelling  froni 
those  of  other  cul(i<a(ors  or  villager!  in  the  plains,  and  to  reside  on  his  farm.  This  is 
well  exemplified  in  Switierland  and  Norway.  We  hate  already  noticed  the  judicious 
reflections  of  Bakswell  on  the  subject  as  referable  to  the  former  country  (3S6.),  and  have 
also  referred  to  those  of  Dr.  Clarke  respecting  Norway  (59].}.  The  Utter  author  has 
depicted  these  alpine  farms,  both  with  his  elegant  pen  and  habile  pencil  (j^.  214.).    .The 
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brnieries  are  generally  built  with  fir  planks,  and  covered  with  birch  bark,  and  turf.  Hie 
inhabitants  chiefly  live  by  the  dairy,  and  seldom  see  their  neigbboura  or  any  human  being 
beyond  their  own  fire-side,  excepting  on  the  Sunday  morning  when  Ihej  go  to  church, 
nitbe  Sunday  aflemooOB  in  summer  when  they  meet  (o  dance  [Jig.  £15.),  and  amuse 
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1235.  At  A 


I  regular  g 
cording  to  the  Kltitude  ibore  tbe  sea, 
ia  influeiKc  oa  p)uin  uid  sainula 
muit  correspond.  Tbm  bundred  feet 
in  ha^  ore  eomidrrtd  nearly  equal 
to  balr  a  degree  of  latitude,  and  occa- 


vttAy    twdfc   degma  of  Faincnbeit. 
Heoce  it  is  diat  the  agriculture  OS  die 
Mnpnate  maj  loroetinwa  be  adopted  io 
the  torrid  aone,  and  that  Hdne  of  tbe 
moanlaina  of  Jamaica  will  produce  be- 
tween tbcir  base  and  nimmit,  almoal  all  the  planti  of  tiie  world.     Hence,  alao,  tblt 
eien  in  the  limited  extent  of  the  island  of  Britain,  a  giveD  deration  on  mounlaina  in 
Dnonihire  wilt  be  adapted  for  a  diffa-ent  agriculture  to  tbe  tame  elevation  on  the 
Cberiol,    Giampian  or  Sutherland  mountains ;  and  while  wbeel  ripens  at  six  bundred 
feet  abore  the  Iml  of  tbe  Ma  in  Cornwall,  oats  will  hardly  ripen  at  that  height  in  the 
WertBniales. 

1 336.  EUna^tn  expotei  pUnUt  and  uramoli  (o  the  pniKr/iJ  Bperotian  of  mrid,  and  in 
ttaia  raapect  maM  influence  the  diipoution  of  the  fields,  fences,  plantationi,  and  build^ga 
of  (be  agriculturist,  as  well  as  the  plants  and  animals  cultiialed.  It  bu  some  influence 
alK>  on  the  dentit;  of  the  air  and  the  supplies  of  water  and  vapour,  and  eren  in  these 
reqwcts  muU  aflect  the  character  of  tbe  agriculture.  Id  Switserland  and  Norw^  tbe 
upper  mountain  famu  are  completely  aboTe  the  mere  dense  stnia  of  clouds,  and  their  oc- 
cupier* an  often  for  weeki  logetber  without  getting  a  view  of  tiie  plains  or  lalleya  below. 

1337.  That  tait  must  influence  the  agriculture  of  a  country  appears  at  bin  sight  very 
nfarioua ;  thou^  if  climate  be  faiorable,  time  and  art  will  render  the  toil  Bt  for  any 
^wcie*  oF  culture.  Naturally,  however,  kmI  hai  a  powerful  influence ;  and  the  period 
linder  ordinary  managemeot  will  be  considerable,  before  strong  deep  clayi  on  a  flat 
snrAicc,  can  be  rendtred  equally  fit  for  tbe  turnip  or  potatoe,  with  friable  loMns,  ot  mora 
gravelly  or  sandy  soils. 

1S38.  TV  Hifiuence  of  moiittirt  on  the  stale  of  lands,  ii  naturally  vaiy  conridenhle, 
and  though  draining  and  irrigation  can  efRctually  remove  excess  or  supply  defidetiey, 
yet  tta  lands  and  chalk  hill*,  such  as  we  fiiul  in  Huntingdonshire,  Surre;,  and  other 
countiet,  vriil  ever  have  a  peculiar  character  of  agriculture ;  the  msiah  perennial  hay 
gi  iwi  I  will  be  the  characteristic  plants  of  the  former,  and  iaintfbin  of  the  latter. 

1339.  jti  the  general  rauU  of  Ihit  outliiMof  tbe  influence  of  |diysical  circumstances  on 
agriculture,  we  may  form  a  classiGcaliun  of  that  of  any  particular  country  to  whichever 
of  the  four  universal  dirison*  ( IZ28.  to  I33I.)  it  belongs.    We  submit  tbe  fbUowing  :  — 

1340.  The    agricvittire  of   wler-Jed    lavidi,    including  fens,    marshes,  and  manta 


IfilS.   Tke  agnenUtat  rf  mountaim,  in  which  tbe  hrmeiy  is  placed  on  tbe  ftrm,  at 
diMingnithed  from  ttaoeecaaea  in  which  the  mountain  lands  or  a  part  of  Ibem  are  appended 

1343.  CiHniniHiivrtcvi(»v,orthatof  tbe  plaint,  valkys.and  hills  ofecatrntryinwIuA 
all  the  cnipa  and  all  tbe  animals  niitaUe  (p  the  climate  may  be  profitably  cultivated  and 


Cbat.  III. 
Agricuitun  at  affated  by  Civit,  Political,  and  Rdiffout  Circunttanceu 
1944.  T^DMliienceg/'tAfMafe  of  society  andgKVrnmrntiniajTiciiAtire,  must  obviously 
be  very  conaiinable,  as  well  as  climate  and  situation  ;  for  it  will  signify  little  what  • 
conntry  is  capable  of  producing,  if  tbe  inhalnlantt  are  loo  barbarous  lo  tieaite,  loo  igtio- 
rain  to  kiww,  or  too  mudi  oppreaaed  to  attain  these  products.  Some  of  tbe  fliMBt 
lands  in  tbe  world,  capable  o[  producing  wheat,  maiie,  rice,  and  tbe  grape,  are  in- 
habtted  by  savages,  who  live  on  game,  wild  fi-uiu,  or  -  native  roots ;  or  by  half  dviliied 
tribes  wbo  cultivate  maiie,  and  yams,  or  some  other  local  root.  Even  in  Ireland, 
■here  tbe  soil  is  better  than  in  Britain,  and  irith  very  moderate  culture  will  produce 
eicellnit  wheal  and  other  corns,  with  beef,  mutton,  and  wool,  the  greater  part  of  the 
t  baa  ^norance,  cpptcaaion,.  and  in  pert  as  we  have  Men  <840.)  religions 
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d«Tei7,  eontenttbanMlwiwfth  rooWKid  rag^  tfcel«ttaro*«i  Ihe  ci*c*rrffcM  rf  other 
Gouatiiei  {830}. 

1S45,  3:i<»(atep/'ciBawtAm«idryui«»n«(ofapmpfani«oiiljiii«utWM«gri^ 
bj  the  nature  of  the  product!  luch  ■  UMle  requirei,  but  >1k>  b;  the  nMUm  it  affimU  <rf  pro- 
ducing theie  product*.  Bj  the  supcrioritj  of  the  meuu  of  iiir<iini]Bti(B  on  nvj  wImc*  ; 
by  the  eiiMiug  state  of  kDowlelge,  for  eiuople,  in  mecfaanici,  cbcmiffi?,  aod  pb^tidogj, 
1^  which  the  implementi  and  machine!  are  improred,  the  openliaiii  of  aolli  and  manum 
r^ulated,  the  influence  of  water,  the  atrooapbere,  and  the  ftioctiong  of  plants  and  aaimala 
undentood.  Tb»  difference  in  the  meani  taken  to  effect  the  aame  end  in  a  poor  but  yM 
ii^enioui  country,  and  in  oae  rich  and  eolightMinl,  i»  eumplilied  iu  China  and  India, 
compared  with  Britain  ;  and  between  a  compwatiTdjr  poor  and  intelligent  countzy,  and 
m  rich  ignorant  counOy,  in  comparing  ScoUand  and  EnglaDd,  at  leaM  ai  far  aa  agricultuiv 
b  concerned.  Wealth  and  ignorance, «  contraKod  with  porerty  and  ingenuity,  may  alao  be 
eumplified  in  comparing  &e  fanner  of  Htndiutan  with  the  Engliah  farmer.  Ibe  latter 
to  Mir  the  loil,  employi  an  unwieldly  implement  drawn  by  sevnal  oien  or  bona  i  tlw 
fbrmer  uiea  a  naall  light  implement  drawn  by  one  oi  or  bu&lo,  but  effecw  hii  otjed  by 
Tspsating  the  openUian  many  tjmei.  Tlw  Englithman  effocta  it  atonce,  oAen  in  ipile  of 
the  wont  meant,  by  main  force.  Ihe  proceaiea  of  ChlneK  manubeluTa  an  exceed- 
ingly curious  and  ingenioua,  and  bnn  a  reniarkabla  contratt  to  the  rapid  and  acinitific 
proceswtof  Britain.  There  are  many  cuifous 
ptncticea  in  Franca  and  Gamany,  die  remit 
tif  poterty  and  ingenniqr.      In  Brittany  tha 


die  ipinea  one  man  operate*  on  a  simple  but 
ingenioui  machine  (fg.  3Ifi.),  and  eOecIi  hit 
purpoia  completely.  Here  the  same  thing  is 
done  by  a  couple  of  iron  rolleta  turned  by  a 
faotae  or  by  water.  But  the  Sumer  of  Brittany, 
w)m>  would  purchase  a  pair  of  whin  bruinng~ 
rollen,  must  Gnt  tell  die  greater  part  of  U* 
Btodc  and  crop. 

1246.  The  political  Hate  of  a  cffunfty  will 
powerflilly  aibct  its  agriculture.  Where  se- 
curity, the  greatest  object  of  goremment,  is  pro- 
cured at  too  high  a  nte,  the  taiea  will  deprcM 
Ae  cultintor,  and  not  only  coniume  hit  profila, 
but  icAinge  oo  his  capital ;  where  security, 
dOwT  relatiTely  to  eitonal  circumstanco,  or 
internal  laws,  it  tvoomplMe,  diere  the  fhimcr 
who  fata  capital  will  be  unwilling  to  risk  it;ti 
ftw  who  hare  capital  will  engage  in  that  pn>- 
fesilon  ;  and  if  any  finds  it  profitable,  the  for 

of  eipoaing  hlmaelf  to  eiactioai  frtna  garemroent  or  his  landlord,  will  prerent  turn 
from  making  a  praper  use  of  hit  profits  either  in  the  way  of  employment  or  coutump- 
Many  instances  of  this  state  of  things  are  to  be  found  in  the  foregoing  history, 
rarer  the  metayer  syatem,  or  short  leases  prvrail,  whatever  may  be  die  nature  or 
pnotice  of  the  gorenunent,  tbeee  remarittwill  apply.  Security  and  Uber^ata  moderate 
price  are  essential  to  the  prosperity  of  agriculture,  e>en  more  to  than  b>  tnannftctuiw 

1947.  KaligiBn  may  be  Ifaougfat  lohaTB  very  little  influence  on  agricnlbu*  :  trat  in  a 
Catholic  or  Mthommedan  countn  where  Che  religion  enjoins  a  frequent  abatioenee  fram 
animal  food,  and  long  periodit^  iiuts  fh>m  eren  the  produce  of  tbe  cow,  torely  the 
rearing  end  feeding  of  stock  for  the  shamble*  or  tbe  dairy  cannot  prosper  to  tbe  same  ex- 
tent as  in  a  country  leas  enslaivd  by  prejudice,  or  whose  religious  opinions  do  not  inter- 
fire  with  their  cookery.    Tbe  number  of  holidays  is  also  a  great  grievance. 

124B.  The  natural  cAoracIrr  ^  apeojie  may  even  have  some  influence  on  their  agri- 
culture, independently  of  all  the  other  drcunulancea  mentioned.  Tbeenentitl  diaracter 
of  a  people  is  formed  by  the  climate  and  country  in  which  tbey  live,  and  thar  faditiaus 
or  accidental  character  by  their  gorenunent  and  religion  for  tbe  time  being.  Ibe  latter 
iBKf  alter,  but  the  origioal  or  nsliva  character  remains.  Tliut  the  French  appear  (o  be 
tbe  same  gay  people  whidi  tbey  wen  in  tiie  time  ol  Julius  Ccaar ;  and  as  br  'as  hittoiy 
enables  us  to  judge,  tbe  Greeks  and  Romans  bare  only  lost  tbeir  accidental  cbaracur. 
The  love  of  society  and  swnsl  .         -  ^        . 
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snd  tlicir  Ibod  fir  tfie  day ;  they  woric  liQ  near  mid-^a j,  and  tfifen  rolreah 
tfaemaelTet,  and  repose  under  a  tree,  or  in  winter  under  a  temponury  ehed ;  at  night  they 
reCum,  meet  their  neighbourly  make  a  protracted  supper,  and  aaiuse  themselves  in  fiddling 
and  dandng,  till  they  have  exhausted  their  superfluous  spirits. 

1949.  Tke  agriculture  of  the  world  in  regard  to  the  tlateaftodety  may  perhi^ps  admit  of 
the  following  divisbns.  -» 

1250.  The  agrictdture  ofidencef  or  modem  farming,  in  which  the  cultivator  is  secure 
in  his  property  or  possession,  both  relatively  to  the  government  and  landlord  under  which 
be  lives,  as  generally  in  Britain  and  North  America. 

1S51.  The  agriculture  of  habits  or  feudal  culture,  in  which  the  cultivator  is  a  metayer,  or 
a  tenant  at  will,  or  on  a  short  lease,  or  has  covenanted  to  jnirsue  a  certain  fixed  system  of 
culture. 

IS53.  Barbarian  agriculture^  or  that  ef  a  semi-barbarous  people  who  cultivate  at  ran- 
doas,  and  on  land  to  which  they  have  no  defined  right  of  possession,  roots  or  grain 
without  regard  to  rotatioD,  order,  or  permanent  advantage. 

1953.  The  economy  of  tavaget^  such  as  hunting,  fishing,  gathering  fruits,  or  digging 
uproots. 


Chaf.  IV. 

Of  the  Agriculture  ofJBritahu 

1254.  To  which  of  these  geographical,  j}hytical,  and  social  dtvUions  of  agriculture  that  of 
the  BHtiflh  isles  may  be  referred,  is  the  next  object  to  be  determined,  and  we  submit  the 
following  as  its  classification. 

1255.  Geographically  it  is  the  agriculture  of  draining  and  manures. 

1256.  PAyficoi/y,  those  of  water-fed  and  sun-burnt  lands,  mountains,  and  variable 
plains. 

1257.  Socially  conahlered,  it  is  the  agriculture  of  science. 

1258.  .The  following  pakts  i^thi*  work,  therefore,  are  to  be  considered  as  treating  of  a 
kind  of  agriculture  so  characterized ;  that  is,  of  the  agriculture  of  our  own  country.  Who- 
ever has  paid  a  due  attention  to  what  has  preceded,  can  scarcely  fail  to  have  formed  an  idea 
of  the  agriculture  of  every  other  part  of  the  world,  sufficient  to  enable  him  to  determine 
that  very  little  in  our  art  is  to  be  learned  any  where  else  than  among  ourselves. 


PART  II. 

AGRICULTURE  CONSIDERED  AS  A  SCIENCE. 

125d.  AUinowledge  it  founded  on  experience  i  in  the  infancy  of  any  art,  experience 
is  confined  and  knowledge  limited  to  a  few  particulars ;  but  as  arts  are  improved  and 
extended  a  great  number  of  facta  become  known,  and  the  generalization  of  these,  or  the 
ammgcmeot  of  diem  according  to  some  leading  principle,  constitutes  the  theory,  science, 
or  law  of  an  art. 

1260.  Agriculture^  m  common  with  other  arts,  may  be  practised  without  any  knowledge 
of  its  theory ;  that  is,  established  practices  may  be  imitated ;  but  in  this  case  it  must  ever 
remain  stationary.  The  mere  routine  practitioner  cannot  advance  beyond  the  limits  of 
his  own  particular  experience,  and  can  neither  derive  instruction  from  such  accidents  as 
are  fiivorable  to  his  object,  nor  guard  against  the  re-occurence  of  such  as  are  unfiivorable. 
He  can  baTe  no  resource  for  unforeseen  events  but  ordinary  expedients ;  while  the  man 
of  sdeooe  xcsorts  to  general  principles,  refers  events  to  their  true  causes^  and  adapts  his 
measures  to  nseet  every  case. 

1261.  TV  olffeet  of  ike  out  of  agriculture  is  to  increase  the  q[ttantity  and  improve  the 
quality  of  such  vegetable  and  animd  productions  of  the  earth  as  are  used  by  dviliaed 
man;  and  the  ofcnect  of  the  agriculturist  is  to  do  this  with  the  least  expenditure  of  means ; 
or,  in  other  words  with  profit.  The  result  of  the  experience  of  mankind  as  to  other  ob* 
jads  may  be  oonveyed  to  an  enquiring  mind  in  two  different  ways :  he  may  be  instructed 
m  the  practical  opomlions  of  the  art,  and  their  theory,  or  the  reasons  on  which  they  are 
feanded»  Ud  down  and  expbunad  to  him  aa  he  goes  along;  or  he  may  be  first  instructed 
in  general  prindplea,  and  then  in  the  practicca  which  flow  Irom  then.    The  Ibnner 
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mode  IB  the  natunl  or  actual  mode  in  winch  eveiy  ait  is  aoquVed  (in  ao  far  as  ioqfuire. 
ment  is  made)  by  such  as  have  no  recourse  to  books,  and  may  be  compared  to  the  natural 
mode  of  acquiring  a  language  without  the  study  of  its  grammar.  The  latter  mode  is  by 
much  the  most  correct  and  effectual,  and  is  calculated  to  enable  an  iostructed  agricul*- 
turist  to  proceed  with  the  same  kind  of  confidence  and  satisfiiction  in  his  practice  that  a 
grammarian  does  in  the  use  of  language. 

1262.  In  adopting  what  we  consider  as  the  prrferabte  mode  if  agrieuUural  instruction , 
we  <shall,  as  its  grammar  or  science,  endeavour  to  convey  a  general  idea  of  the  nature  of 
vegetables,  of  animals,  of  minerals,  mixed  bodies,  and  the  atmosphere,  as  connected 
witli  agriculture ;  of  agricultural  implements  and  other  mechanical  agents ;  and  of 
agricultural  operations  and  proceaaes. 

■  26d.  Tke  stvdy  of  the  science  of  agriculture  may  be  considered  as  implying  a  regular 
education  in  the  studient,  who  ought  4o  be  well  acquainted  with  arithmetic  and  mensur- 
ation,  have  acquired  the  art  of  sketching  objects,  whether  animal,  vegetable,  or  general 
scenery,  of  taking  off.  and  laying  down  geometrical  plans ;  but  especially  he  ought  to 
have  studied  chemistry,  hydraulics,  and  something  of  carpentry,  smithery^  and  the  other 
building  arts :  and  as  Profeswr  Von  Thaer  observes,  he  ougl^  to  have  some  knowledge 
of  all  those  manufiictures  to  which  his  art  furnishes  the  raw  materials. 


BOOK  I. 


»».  « 


OP  THK  STUDY   OF   THX   VBOXTABLK   KINOOOK  WITH   A   VIKW  TO   AOEICULTWEI. 

1264.  The  various  objects  with  which  we  are  surrounded  are  either  organised,  having 
several  constituent  parts  which  united  form  a  whole  capable  of  increase  by  nourishment ; 
or  they  are  inorganized,  and  only  increased  by  additions  to  their  external  parts.  To  tlie 
first  division  belong  the  animal  and  vegetable  kingdom,  and  their  study  is  founded 
chiefly  on  observation ;  to  the  second  belongs  the  mineral  kingdom,  the  study  of  which 
in  masses,  or  geology  and  mineralogy,  is  also  founded  chiefly  on  observation ;  and  in  re- 
gard to  composition  and  elements,  on  experiment  or  chemistry. 

1265.  Vegetables  are  distinguished  from  animals  as  not  being  endowed  with  sentiment 
or  a  consciousness  of  existence.  Their  study  has  employed  the  attention  of  mankind  from 
a  very  early  period ;  and  has  been  carried  to  a  high  d^ree  of  perfection  within  the  last 
century ;  and  more  especially  by  the  exertions  of  Linnaeus,  Jussieu,  Miibel,  and  some 
other  French  philosophers.  Tliis  study  comprehends  systematic  botany,  vegetable 
anatomy,  vegetable  chemistry,  physiology,  pathology,  the  distribution  of  vegetables,  and 
vegetable  culture.  The  study  of  Uiese  branches  is  of  the  ut^nost  importance  to  the  agri- 
culturist, especially  that  of  vegetable  physiology ;  and  though  the  limits  of  this  woric  do 
not  permit  us  to  enter  into  the  subject  at  great  length ;  yet  we  shall  direct  his  attention 
to  the  leading  points,  and  refer  him  to  the  best  books. 


Chap.  I. 

Of  the  Study  of  Systematic  Botany. 

1266.  Glossology,  or  the  study  of  the  names  of  the  parts  of  plants,  is  the  first  step  in 
this  department. 

1967.  Ml  the  arts  and  sciences  require  toexpress  tnUh  treaty  and perspkuity  a  crowd  qf  ideas  ummted  in 
common  language^  and  unknown  to  the  greater  part  of  men.  Whence  that  multitude  of  term^  or  tedl. 
nical  turns,  given  to  ofdinazy  worda  which  the  public  turn  often  into  ridicule,  bccauae  they  do  not  feel 
the  uie  of  uiem,  but  which  all  thoae  are  obliged  to  make  uae  of,  who  apply  themielves  to  any  study  what- 
ever. Botany  having  to  dcicTil>e  an  immense  number  of  beings,  and  each  of  these  beings  having  a  great 
variety  of  organs,  requires  a  great. variety  of  terms.  Nearly  all  botanists  are  agreed  as  to  these  tcmiSy 
and  in  order  that  thev  may  be  universally  understood  and  remain  unchanged  in  meaning,  they  are  taken 
ftomji  dead  or  fixed  language. 

1968.  A  plant  in  flower  surveyed  extemattu,  may  be  perceived  to  be  composed  of  a  variety  of  obvious 
parts,  such  as  the  root,  the  stem,  the  branch,  the'lea:^  the  flower,  the  ftuit,  and  p^ians  the  seed ;  and 
ether  parts  less  (rtivious.  as  buds,  prickles,  tendrils,  hairs,  glands,  8x,  Theae.  with  thor  modificationa, 
and  all  the  relative  circumstances  which  enter  into  the  botanical  description  of  a  plant,  constitute 
the  subject  of  glossology,  or  the  study  of  the  language  of  botany.  Tfie  reader  may  consult  SmiA*s 
IntroductiontolBotmiy,  or  almost  any  reoent  work  on  the  elements  of  botanical  science. 

lS6a  Phjftographif,  or  the  naming  and  describing  ^ptants,  is  the  next  part  of  the  subject  to  be  considered. 
Before  botany  became  a  regular  science,  plants  were  named  as  individual  beings,  without  regard  to  any  re- 
lation which  they  had  to  one  another.  But  ftom  the  great  number  of  name*  to  be  retained  on  the  SMiiiory, 
and  the  obvious  aflSnities  existing  among  certain  individuals  or  natural  fkmilles,  some  method  was  soon 
found  necessary,  and  it  was  then  deemed  requisite  to  give  such  composite  names  as  might  recal  to  mind 
something  of  the  individuals  to  which  they  wore  applied.  Thus  we  haVe  AnagaUsflore  cternleo.  MespUus 
""^ileaiapifrifolia,  ftc  In  the  end,  however,  the  length  of  these  phrases  became  inconvenient,  and .' ' 
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ftnek  with  tblf  tDoanTenlenot,  prapoaed  that  the  namei  of  planti  tbould  henceAiffth  oondit  of  two  worti 
anljNtfae  one  the  gcoertc  or  fomily  name,  and  the  other  the  apecific  or  individual  name. 

1S70L  7%e  noma  qf  clatset  and  orders  were  originally  primmve,  or  without  meaning,  as  the  Qras$e» 
of  Tkagna,  Poyipfai  of  Bauhin.  fta ;  and  afterwarn  90  coBKiounded  as  to  be  long  and  complex,  as  the 
PvUoplottemimapettaett  EletMeramaenutammeg,  &c  of  Wachendorfl  Linnaeus  decided,  that  the  names 
of  dasaes  and  orden  should  consiat  of  a  single  word,  and  that  word  not  aimple  or  primitive,  but  expreaaiTe 
ofa  certain  character  or  characters,  found  in  all  the  plants  which  compote  il 

1S71.  /»  sfiptewy  Homes  to  bIohIs,  tkree  nties  are  laid  down  by  botanists :  1st  That  the  languages  chosen 
ahoold  be  fixed  and  uniTeraal,  as  the  Greek  and  I«tin.  Sd.  That  these  lanniages  should  be  usedaoood- 
hif  to  the  general  laws  of  grammar,  and  compound  words  always  composed  nom  the  same  'r'^Mifp,  and. 
■ot  of  cntue  words,  &c.  S±  That  the  firrt  who  discovers  a  being,  and  enregisters  it  in  the  catalague  of 
nature,  has  the  right  of  giring  it  a  name;  and  that  that  name  ought  to  be  received  and  admitted  by 
nahimiiats,  miless  it  belong  to  a  being  alrwdv  existing,  or  transgress  die  rules  of  nomoicUtuie  Every 
one  that  discovers  a  new  plant  may  not  be  aue  to  enr^ter  it  according  to  these  laws^  and  in  that  case 
has  no  ri^t  to  give  it  his  name ;  but  the  botanist  who  enregistors  it,  and  who  is  in  truth  the  discoverer,' 
laay^ve  It  the  name  of  the  finder,  if  he  chooaea. 

ISmL  The  wMesegetablekingdontti  divided  into  basset,  orders,  genera,  species,  and  vari  Adast, 

If  dstlnguished  by  some  character  which  is  common  to  many  plants ;  an  oraer  is  distlnsuished  by  having 
some  character  limited  to  a  few  phmts  belonging  to  a  class ;  a  still  more  Ibnited  coincidence  constitutes  a 
genas;andeach  individual  of  a  gnus,  which  oontinoes  unchanged  when  raisM  fimm  seed,  is  called  a  qie- 
del  A  variety  Is  Ibrmed  by  an  acddental  deviation  ftom  the  qieciflc  character,  and  eadly  returns  bf 
seed  to  the  parttcular  species  ftom  which  it  arose. 

U73.  For  tkt  pmrposes  <tf  recording  and  commimicating  botanical  knowledge,  TitMBsmies^^ 
Is  done  either  by  the  use  of  language  alone,  or  bv  language  and  figure^  models  or  dried  plants,  conjoined.  - 
the  description  of  ptaints  may  be  dther  abridged  or  complete.    The  shortest  mode  of  abridgment  is  that 
cnmlojed  in  botanical  cataloguea,  aa  in  thoae  of  Doon  or  of  Sweet     The  moat  exact  doicriptiona  are 
deKidit  without  JIgures  or  an  herbarium.  Hence  the  advantage  of  being  able  to  aee  planta  at  pdeaaure,  by 
tanAag  dried  cailoctiona  of  them.    The  greater  part  of  planta  dry  with  facility  between  the  leavea  of 
booka,  or  other  paper,  the  smoother  the  better.    If  there  be  plmty  of  p^ier,  they  often  dry  beat  without, 
ihifting ;  but  If  the  apedmena  aie.crowded,  they  muat  be  taken  out  frequently,  and  the  p^ier  dried  belbre 
tbeyare  replaced. 

ISTl  The  itsngnage  qf  botmui  may  be  acquired  by  two  methoda,  analogous  to  thoae  by  which  conman 
laagiiagea  are  aoquired.    The  first  is  the  natural  method,  which  begins  with  the  great  and  obvious  rlassca 
efvegctaUea,  and  distinguishes  trees,  grasses,  &c. ;  next  individuals  among  these,  and  afterwards  their 
parti  or  ocgans.     This  knowledge  is  aoquired  insensiblv,  as  we  acquire  our  native  tongue     The 
sBcood  is  the  artificial  method,  and  begins  with  the  parts  of  plants,  as  the  leaTes,  roots,  ftc.  ascending  to 
BOBBeoclature  and  daanficatkm,  and  is  acquired  bv  particular  study,  aided  by  books  or  instructois,  as  one  . 
acqniies  a  dead  or  findgn  language.    Tiiis  method  is  the  fittest  for  such  as  wish  to  attain  a  thorough  ' 
knowledge  of  plants,  so  as  to  be  aUe  to  describe  them ;  the  other  mode  is  easier,  and  the  best  suited  for 
ctdtivators,  waose  otjcct  does  not  go  beyond  that  of  understanding  their  descriptions,  and  studying  thdr 
phyriology,  history,  and  application.    A  very  good  method  for  a  person  At  a  distance  from  botanists.  Is  to 
fbm  a  collection  <k  dried  qiecimens  of  all  the  plants  which  he  wishes  to  know  the  names  o^  and  to  sond 
tbcm  to  the  curator  of  the  nearest  botanic  garden,  requesting  him  to  write  the  name  below  each  qicci- ' 
men,  and  reftr  to  some  work  easily  prooored,  such  as  Withering  or  Ony*s  Arramgemgnt  qf  BrUiak 
flmU,  in  wbich  is  given  its  description,  uses,  history,  &c      Smith's  hdrodMcHon,  and  the  NementM 
of  OecandoBe  and  Sprengel,  may  be  referried  to  as  the  best  works  mi  phytography  and  nomenclature. 

1975.  Taaamni^,  or  the  das^fiaUion  tfpjants,  is  the  last  part  of  the  studjt-df'feclmo^ 
l^ypt*  botany.  It  m  ▼ery  evident,  that,  without  some  arraDgement,  the  mind  of  man 
would  be  Tinffq"*^  to  the  task  of  acquiring  even  an  imperfect  knowledge  of  the  Tarious 
oUects  of  nature.  Accordingly,  in  every  science,  attempts  have  been  made  to  classify 
the  di£fei«nt  objects  that  it  embraces,  and  these  attempta  have  been  founded  on  various . 
principles.  Some  have  adopted  artificial  characters ;  others  have  endeavoured  to  detect 
the  natural  relations  of  the  beings  to  be  arranged,  and  thus  to  ascertain  a  connection  by' 
wfaidi  the  whole  may  be  associated.  In  the  progress  of  soology  and  physiology,  the  fun- 
damental organs  on  which  to  found  a  systematic  arrangement  have  been  finally  agreed  on. 
In  both,  thoae  which  are  essential,  and  which  discover  the  greatest  variety,  form  the 
bssis  of  dasttftcation.  Animals  are  found  to  difier  most  from  each  other  in  the  organs  of 
■iifai*TOP,  and  plants  in  the  organs  of  reproduction. 

IfiTa  TVoo  Unds  of  metkods  qt  arranging  vegetables  have  been  distinguished  by  botanists,  the  natuni 
and  the  artificlaL  A  natural  method  Is  that,  which,  in  its  distribution,  retains  all  the  natural  classes  ; 
that  is.  such  into  which  no  idants  enter  that  are  not  connected  by  numerous  relations,  or  that  can  be  dis. 
ioiacdwithoat  doing  a  maniftst  violence  to  nature.  An  artificial  method  is  that  whose  dasses  are  not 
i«*.iPfi  hf^w  they  collect  together  sevoml  genera  of  planu  which  are  not  eoanectcd  bv  numerous 
H^thrw.  aH'**«Mr**  toey  agree  in  the  characteristic  mark  or  marks,  assigned  to  that  particular  dass  or 
..f^f^  to  which  they  bdong.  An  artificial  method  is  easier  than  the  natural,  as  in  the  latter  it 
w  ^f^jf  iB  the  former  the  writer,  who  prescribes  to  plants  the  rules  and  order  to  be  observed  in  thdr 
*i^.yi^^ffi|«,  Hcnoe,  likewise^  as  nature  Is  ever  uniibrm,  there  can  be  only  one  natural  method ;  whereas 
M«arf«i  methods  may  be  multiplied  abnoat  ad  iiiflnilum,  according  to  the  aeveral  diflterent  rehtioDa 

under  which  bo<Hffa  are  viewed. 

1277  TkeMectqftkenalsiralmdkod\»U>wcmDteomlmam\edtKO^ 
afiaioc  ftets  aodideos :  the  oUect  of  the  artificial  method  is  to  fkciliUte  the  knowledge  of  plants  as  indi. 
"M^Tdiertti  The  merits  of  the  fbrmer  method  consist  in  the  perfection  with  which  plants  are  grouped 
tflothcrinniaaial  fionUies  or  orders,  and  these  fkmilies  grouped  among  themselves :  the  merits  of  the 
ufttr  CTiwNt  In  the  perfection  with  which  they  are  arrangied  accordong  to  cerUin  marks  by  which 
>|>^  li— ia«  niay  be  discovered.  Fluits  arranged  according  to  the  natural  method  may  be  conqiared  to 
'  ananaed  according  to  their  roots  or  derivations ;  arranged  according  to  an  artlfidal  method  they 


ma*  becoaiared  to  words  in  a  dictionary.  The  success  attending  attempts  at  boUnical  arrangement, 
both  natamByand  artificially,  has  been  singularly  striking.  Linnaos  has  given  the  most  beautiftii  artifi. 
dsl  snt«n  that  has  ever  been  bestowed  by  genius  on  mankind ;  and  Juasieu  has,  with  unrivalled  ability, 
eihWted  the  natural  aflinities  of  the  vegetable  kingdom.  For  the  study  of  this  department  we  refer  to 
the  wMks  of  ftaltb,  DccandoOe^  and  Otay,  already  mentioned.  , 


SCIENCE  OF  ASEICULTUBE. 


Ft^foitc  ^mUmny,  or  tin  Structure  and  Orgatutaliiin  ef  Planti. 
137S.  Vegelidia  titaybe  dotted  for  thettudi/  o/'fAafiiiuidHny  <nu/7>iyi»fc^,  luxonling 
u  they  ore  di>tinguiifa«  by  ■  structure  or  organiiuion  more  complicated  or  more  simple. 
Tta  fonner  will  conMitute  what  may  be  denominited  perfect  plsDls,  and  will  form  a 
clan  comprdiending  the  principal  mass  of  the  vegetable  kingdom.  The  Utter  will  can. 
■litute  what  may  be  denominated  imperfect  plants,  and  will  form  a  class  cumprcbending 
all  such  vegetablea  ai  are  not  included  in  the  foregoing  cUsi.  We  abaU  Gnt  coiuidm 
their  eiteriisl,  and  next  their  interna)  organizuion. 

SiCT.  I.     Of  the  External  Strudure  of  Pafect  P/anti. 

1279.  7^  partt  of  perfect  planit  may  be  distributed  into  conservative  and  reproduc- 
tire,  aa  correiponding  to  thdr  respective  fuDctions  in  the  economy  of  vegetation. 

1280.  Tke  contenxitiiie  argant  are  such  aa,  are  absolutely  uccessar;  to  the  growth  and 
tion  of  the  plant,  and  include  ttie  root,  trunlL,  branch,  leaf,  and  frond. 


ISSL  TV  rat  li  that  part  of  the  pUntbT  which  It  itticha  loelf  to  the  nU  In  whld 
Uw  nilldaiHK  on  wbfch  II  reedi,  and  li  thp  principal  organ  of  nutriUon. 

1S8V.  TV  iFWJt  li  that  FAFt  ot  the  pluit  which,  ^irinflng  hnmedlitdv  frocn  the  n 
Tettkal  bOiltiOd  above  the  surfue  of  tbe  wil,  and  conitltutCA  the  princinJ  bulk  of  the  i 

U83.  TV  bnmcJvi  an  the  diTliloid  of  the  trunk,  originatiDf  geqenJI;  In  the  uppe 


ISM.  TV  /eqf,  which  Is  a  temporary  put  of  the  plant.  Is  a  thbi  and  flat  uhuanre  of  ■ 
Imhit  cnKrall]>  ftm  numenui  poinu  towatdi  ihr  eHretnllles  of  the  taDchc(,biit  •ometlDU 

dataty  man  tike  Ann  or  root,  ud  diitlngubh,-'-'-  ■---*--  -'-■-- *-  ■-- —  —  '-- 

abaieandapeXt  with  a  mWtrlb  and  latna]  oe. 

IKi.  ne.Ai)llt.»hkhlslD  bengitdcdai 


ihle  hj  the  ^hl  oi 


any  natural  Joint,  as  Id  the  case  of  punts  in  ge 


out  auitiiFr  bi  means  of  the 
together  enn  In  theli  decs;. 

1S8S.  The  cimiervataie  appendaget  ue  such  acceMory  or  supernumerary  parts  as  arc 
found  to  accompany  the  conservatiie  organs  occasionally,  but  not  invariably.  Hiey  are 
permanent  tu  whatever  species  they  ore  found  la  eiist;  some  being  peculiar  to  one 
species,  and  some  to  another.  But  they  are  never  found  to  be  all  united  in  the  tame 
■pedes,  and  are  not  necessarily  included  in  the  general  idea  of  the  plant,  lliey  aiK 
denominated  gems,  ghinds,  tendrils,  stipulie,  annotuie,  pubeacence, 
1387.  Gema  or  6mt6a  an  oi^nLied  lubAance*  iiiulDg  from  the  surftce  of  the  plant,  an 


Boocl.  EXTERNAL  STRUCTURE  OF  PLANTS.  Ill 

k  ttet  (V  a  hhO  tlpTn^r  Hid  ^^Dbw^EaoiB  Inf,  iltafhtil  u  u  ■inMiiktfii  to  tb*  noCi  ud  tVTct  «f 
«■■*  if  UM  iqiiifla.  It  l>  alncd  onlj  to  ■  few  imsi,  but  h  to  U  ■«  In  trail  ■buDdancc  on  the 
i<flUiit)MTWartbe«tali|«E<HorBtileiilH<ii  Inbabitlnc  tbapaadiiuidiUictiBortliidounLr;)  wid 
■o  tlw  Inm  at  ildinmidii  mlcglMi,  u  Inhibituu  of  tha  ouibw  cf  lutf.  In  utrieuUiU  nlgirta 
tui  niytwlnf  la  MijhuKd,  wnifi'Mimt  wilk  in  gpia  b«dtr  at  Uic  null  end,  AtmliliRl  wtlh  wrrnl 
ilada  flbna  «ri^n>tluia  tb«  iiutiBt  and  ont^ninca  tniupanot  uid  intny  mtld,  and  ■  iman  bubble 
if  all,  bj  Beam  ari>u3i  KiHDi  ISHqidn  a  buqr^ey  that  nqiaidi  it  Id  tbc  mcT. 

1S9J.  TV  rqinKftiiTftiie  n^jaiu  are  nidi  parti  of  the  plant  aa  arc  csaential  to  ita  pcopags. 
lioD,  wboae  ol^iect  h  ths  reproduction  of  tb«  apectes,  terminating  tbe  old  indinduai,  uid 
b^DnJng  tbt  uar.  It  include!  the  flower,  with  ita  immediate  accompanimenti  or 
pecnliaritiH,  tbe  flower-italk,  nceplade,  and  ioflaracence,  together  with  the  onij 


~'iSK~T%tfiwll  li  the  i^aedbTary.ori 

IKtt  k BufliKd  chleflr to  nicfa  rmltj  aii ^  _  — -rr 

"■""" ■-*-"-- ' — ' — ■*  —ryotmrj  Aower,  with  tba  parta  cvi 

1301.  .^ppaidaga.  Hie  T^uroductira  orgMi,  like  the  conierTatiTe  ot^ 
found  to  be  fumiihed  with  Taiioua  additional  and  aupemumerafy  parta,  not  at 
to  their  conititutioD,  beauae  tut  alwaja  preaent,  and  bence  denomioaled  appendagea. 
Manjr  of  them  are  precisely  of  (he  saiTie  chnract^  with  that  of  the  ronacnrBtJTe  allien- 
diga,  eicspt  that  the;  are  of  ■  Hner  and  more  delicate  texture.  Such  are  tlie  gluidi, 
down,  pubeaccnce,  hain,  tbonu  or  prickles,  with  one  or  other  of  wbidi  the  parti  of  tiie 
DneliBatioD  are  occa*io«allf  fumiriieiL  But  other*  are  altogether  peculiar  to  the  repro- 
dnctire  organ*,  and  are  to  be  regarded  aa  constituung,  in  the  itrict  acceptation  of  the 
■enn,  tni«  leproductive  a(q)aidagea.  Some  of  them  are  found  lo  be  proper  to  tbe  flower, 
aithe  inT<dncre,  ipathe,  bracCe,  Ice,  and  otben  to  the  fruit  a*  liie  peraiating  cal^i, 
nemplified  in  the  pom^ianate. 

Sm.  II.      Of  tbe  EitenuU  StniOurt  tf  Imperfca  Ftanti. 
I90S.   Flenlt  appamllg  dtfietine  in  one  or  other  of  (lie  n 
again,  whether  conwrratire  o  i    -i   .  j    . 

goenll^  adopted  dirison  of  ir 
■  -fa;  Ircqxlliu 


<IS  SCIENCE  OF  AGRICULTURE. 

Oon^  tfiiT  aOM  Ar  the  voN  pot 

■nd  •hailT  KotL  bt  th*  itdM  Dfiorinci  ud  dlk 
oftiM.  Uki>ikeBHav,th«TUiri<tlml>li 
t)iii(«ti  diM,  irraotaUiial  igalK  wltli  wMh. 

1N&  TV  dter,  or  jsMHrf^  indudc  bM  mcmj  nuitow  ud  mnr  oU 
imt  miar  «  pkuili  Ihu  in  not  mo  nquiUou  AH  the  alic,  •fm 
EiTlni  th^  lio^  fRndoH,OTlMl  iiKlridmiltUigartlwIBiUnctMiof 

1307.  The  ulUUg  of  the  a%a  ii  obtiou«1jr  Tery  conaidcnble,  whether  we  regard  (hero  w 
furnishing  bd  article  of  animal  food,  or  as  appli- 
cable to  medicine  and  the  aru.      The  fucui  lac- 

charinus  (^.  S1911.),  palmatui  {A),  andedulis  1 
(c),  and  sevend  other  fuct,  are  eaten  and  much  I 
relubedbynumy people, whetherraw or dnned,  I 
and  it  ii  likelf  that  lonie  of  Ibem  are  fed  upOD  I 
by  TariouB  species  of  fidi.  The  fucua  lichenddea  > 
{Turner,  c.  118.)  is  now  beliered  to  be  [he  chief  t 
maietial  of  the  edible  ncM*  of  the  Eait  India 
■wiUowi,  which  m  lo  much  eMecmed  for 
■oupii  that  they  lell  in  China  tor  their  weight  in 
gold.  When  disengaged  from  their  place  of 
growth  and  thrown  upon  the  aea-ahore,  the 
European  algn  are  oficn  niLlecUd  by  (be  far- 
mer and  used  as  manure.  They  are  often  also 
eroplored  in  the  pnparatian  of  dyei,  ai  well  aa 
in  ttie  lurrative  manubcture  of  kelp,  a  coromo- 
•ditj  at  the  most  indiapeniable  utili^  in  the  im- 
pntant  aria  of  making  loap  andglaa. 

1308.  'T^ulifify  o^tAeiicAnue  is  also  worthy  of  noiiee.  Ibe  h'dien  rangiferinui  foma 
the  principal  nourishment  of  the  reindeer  during  the  cold  monifat  of  winter,  when  all 
Other  herbage  fails.  The  lichen  islandicus  is  eaten  by  the  Icelandera  instead  of  bnad, 
or  used  in  the  preparation  of  broths,  and,  like  the  lichen  pulmonarius,  has  been  lately 
fbund  to  be  beneficial  in  consumptive  efiectioni.  Many  of  them  are  also  employed  in 
the  preparation  of  lome  of  our  finest  dyes,  or  pigments;  and  it  is  Irom  the  lichen  par«l- 
lui  that  the  chemical  analyBtst  obtaina  hie  litmus,  The  lichens  and  (be  mosses  seem  in. 
■lituted  bj  nature  to  proiide  tor  the  unirenal  diffusion  of  vegetable  life  over  the  whole 
aurftce  of  the  terrestrial  globe.  The  powdery  and  tuberculous  lidiens  attach  (hemselTca 
•Ten  to  the  bare  and  solid  rock.  .  Having  reached  (he  maturity  of  their  species,  tbey  die 
and  are  convened  into  a  fine  earth,  which  forms  a  soil  for  the  Inathery  lichens.  Tliear 
■gain  decay  and  moulder  into  dust  in  their  turn  ;  and  the  depth  of  soil,  irfaicb  if  thus 
augmented,  i*  now  Cqiable  of  nourishing  and  supporting  other  tribes  of  v^etables.  The 
aeeds  of  the  nusses  lodge  in  it,  and  spring  up  into  plants,  augmenting  also  by  tbeir  decay 
^K  ipiantity  of  anil,  and  preparing  it  for  the  support  of  plants  of  a  more  luxuriant  groirtb, 
■0  that  in  the  revolution  of  ^es  even  the  surface  of  the  barren  rock  is  corerad  with  ■ 
foil  enable  of  supporting  the  loftieit  trees. 


n   apmaptXttt 

_, nlMlrii^lheni 

pcBcd  IhroiHliaM  Its  maa.     Tliej 

B  a  Mlw  or  plauti  Hut  mar  be  tk- 

Vided  as  the  lowwt  in  the  RtEtable  Idle, 

ttw  trOe  of  socililtaL  and  thus  Rinilnc 
llH  eoooectluUBkliitnta  the  vegetsUe 
and  anbnal  unffdoms.  Hk  habttatknu 
thsraftctarevBTvaiioa^  manioftlMra 
ngMliBt  «n  tlie  nr&m  of  the  earth 
(jlM.mSt, and  toBt  orihon evtn  bnrltd 
UDMrlli  ottierB  on  Hum^  and  bunkiof 


1310.  Uleio/lhefiiHgi.  Thepow- 
der  of  the  lycoperdons  is  said  to  be  ,,,_ 

an  eicvUent  optic  ;  and  is  removable  also  for  its  property  of  strongly  repelling  moisture. 
If  a  basin  ailed  with  water,  and  a  little  of  the  powder  strvwed  upon  the  surftce  so  a*  lo 
cover  it  only,  the  hand  may  be  plunged  into  it  and  thrust  down  lo  the  boUtm  without 
being  wetted  vrith  a  single  drop  of  water.  Several  of  the  boletij  when  dried,  affcid 
a  very  useful  tinder ;  and  several  of  the  agarics  and  tubers  are  used  as  articles  of  (bod, 
«  as  ingrwlients  in  the  prt^xvation  at  seasoning.       The  trufle  (_fig.  981.)  ia  mMb 
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SiCT.  III.      (^Ou  Imenud  Stmtivrt  ^PlanU. 
I3II.  TicoT^ni^pbinliditeaBenikbyalernaleBimmatiim,»nthfmte\n»nduatAt 
in  component  orgini,  which  are  agWD  reaoWabln  into  comtituent  uid  prinui;  orguii. 
IIWK  are  called  the  decomposite,  the  compoaite,  and  the  eleineiitar]'. 

Sdhmctt.  I.      Deampoutt  Orgam, 
13 1 S.  3^  dtceomjHUib;  orgoni  constitute  the  vegetable  indiTidua],  and  are  dittinguiahaUr 

oa  ciiBnal  namioalion  ;  to  the  diiiecIiaD  of  which  we  will  now  proceed,  in  the  order  of 

Ibe  Mcd,  peiioip,  flower,  leaf,  gem,  and  coudcx.orhnnch.  Hem,  and  root,  wilhthdr  d«- 

compoflte  appendage*. 
UIS.  nexei.    Themu(oribe(»dcc(uin(ciftwoiirincliialptna,  dbtingulibiblewithoutmuch  dl^ 

■cultT  j  nuBelT,  the  \oUgiiaiiaM  ind  niKleiu,  or  nnbrj"  "x^  It*  tn'clopn. 
yil  Tile  Jmn—tiitf  proper  to  the  mti  »re  two  in  duiii1xt,iui  exieriat  iDttgunientuitanUiteiiislii- 
UUrTteeifcrigrWiTnHii^,  atnta.  UchEDrI|inalcut>c]eDfth«iiucleui,nMik«^ 

AifHof  ^tigrowth-but  aetKbA]]4e  At  thepninlor  Ihemitiarlty  or  tbc  rnii^  when  it  la  ^enenlly  of  a 

Ut6.  Tie  tm/erlor  kUtf^mnUt'at  nbJetta,  lion  the  extrnor  lntHumfDl,  oi  tnti,  and  ImowUBlelf  bd- 
vddfr*  Ibe  nadeuL     Ldle  the  tetU,  to  lahich  indeed  11  idherH,   ft  mRj  be  euil;  dirtinvulslial  kn  the 

1317.  TV  HHiVMf  ki  llut  pail  or  tile  ind  which  ki 
emulncij  wntlin  the  pniper  lalegumenU.  codiulillf 

I^   ne  aiicOmi  ki  in  ai]|Ui  of  1  Bnti;  but  film     | 

pantian  dT  ■ubrtincc,  n  u  (o  Ijc  uuepuablc  lYom  it, 

^S.  TV n>6ne (a),  which  lithe  lut  and  moK 
ewnuiil  put  of  the  •nil  and  (li;il  otVcct  of  the 

frnrtiAcatHm,  M  liciim  the  germ  of  tlK  (Uture  plant,  la  a  nnall  and  often  Tcrr  minute  ot^n,  encloacd 
'  within  the  aJbumsi  and  oamfiTt^  the  «atre  of  the  iced. 

VML  TVcofftrdM  or  iced-lDbe  11),  la  that  pKtlcn  of  (he  enbiTo  that  cnclan  and  proteeta  the  tdant. 
In.  and  wwinn  ud  diuHnw  iha  iwhhpb  of  genninilUn  inlo  what  la  uauallir  deDomiaatid  Ibe  aeailiHl  leat 
na.  If  then  ate  more  lobM  than  one.    InlhetonaetcaaetheaeeJ 
le latter caac,  It  la aaW tube dkotTledcaoui.    IXcotjInloniiua aei^ 
]i  of  aeeda,  arc  well  eaempUtled  In  the  ■■nlni.biiaii.    Aithenaie 
wboae  cotTledon  ccuiita  of  one  tote  only,  tkUIng  Hwrt  of  the  leDenI  miab^  ao  tbettarc 
wb«c  cotfieOiii  li  diTlilble  hilo  aevEral  lobea,  eiceedini  the  gnieral  number.    They  baiebeen 
rd .  polyneTMimoai  aeeda,  and  are  einnpllfled  In  the  caap  of  lepidluia  uHniiii  or  ranmon 
■>,  in  whictt  tlie  loba  are  ail  In  numbir;  ai  in  tlut  alao  of  lite  diS^Dl^ecleaoftliecmia 

A  In  dlfltfent  afieelei  vf  fruit  ataumn  ao  many  rarltt 
DHCb  fmai  a  dl*«nitr  of  Hihatancr  m  of  modltlcalltai 
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u  flUot^  *  pulp  or  pucDiliriiu,  ud  baDdlH  of  kwltudlinl  Unoult  M- Bbni. 
iSTaemt.  ^bseeikUHiiBaithaiUatnirt  OlbM  ornmdjlMfMr  dMlBCl^witaof  ■ni.liKi 
*  ~  '    taitliebudwidhuR^iLVdtwDuciiUulaliiMiftMplalaillwpiDiiigDiDdBnliia; 
loMMl  ilBililA  ItiUt  betuMt  nuBiMbti  vhb  a  tiapt  amiafe  tttaj  i  ud  Un  ini«r 
'  -tnt,  MMUK  tenbhcd  wlih  wm  Ibu  ■  ilailacincloiie. 


BiaKtf«i*UiTml.KidSaira)Ptaunpi^>ui  l3H7nr,>qi4ni1iklil»iM|toaB.anBvl>^R> 

•K-foai    rf  atnT  bM    nianuniiiilia  ■Ml    llMndbd  ipm  oT  BnniBI  rtDIt^  •»«  luinilllBl^  to  0-il.n  b 

Ibm^irilHi^iralWbadnliiulniiidangHldr.  £•  IMn,  cMn  fiWuU  nd  ra^Mi  %^^J» 

•Hki  iirila  i^S^Ml^r^^SilH^  I«iliiuiil  hi  iiiwraJ<rtlli««a»ii«S;«McliUjlfci»i|lliniUi 

teDdi  cfhEipUnl  IXTn  ImbcUld^  In  •  >blu  ud  c<iIlinT  UM.  !«■  m|j»h».  ■■lllfb  U llM •  idi^llU  aJM ptedUrH 

^^^^|^°^1M  v'l^uST^ta'ao  ludUf^inlUiud  toS^l/MljSWli^^                                 bu > 

I33S.  TV  csidn  Include!  the  whal*  mu  or  IndT  both  of  the  tnink  uid  925 

not;  id  Ipa-mrftinirtiiiT.IAeltj  ntemil tveel or hukt, la mKerlillT dlf. 

'    lOL  Ttejlrtt  gnfralMalr  of  Uufulmal  itnctmnqf  Or  CB*4a  It  Oai  in 

ebre    ThlaV the  iloiiilat  mode  of  tptenulAurtuR  nWIng  UBong  vege.  I 

tables  i  H  !■  ciRnpbfled  to  thelTwer  onlErt  of  hiqicrfM  plutA,puticDlBTlf  f 

the  il™  and  funAl.  t 

IStO  neicrimdp^iifralmiilt  qf  Irlenal  itncturr  if  IhrtinJci  ii  Out  is  r 

*Unce«,  lotjiEly  *<1rrMfrtfoiu  lTilheirdi«™ctj?r.  A  tctt  common  TKiirt;  of  I 
thlsnurtcla  that  In  vnich  Ba  q>ldtTinliarlHr^Fadoacfl  Aiq/ltn^plifyyiu«L  ^ 
taitenpcTBrd  with  m  DOmber  of  longMudlDB]  ncrra  or  flbref,  oT  bundln  at 
Obn*,  eitmdbii  tna  the  but  to  the  apei,  uid  lU^aHd  In  ■  pmilUrttr  of 

04JQ  minner  cluneteriitic  of  a  tribe  or  eeniu.    'n]m  mode  ptri  i 

*™  and  mniut  «bienDU)|ilHilL(A.£U.]    A  wnod  nVtrt , 

which  1  nrcng  ind  ollon  Ihkk  bark  eocloKt  ■  ctnmbt  larer  of  Icoiiludiiul  flbo,  or 
I  KTnjilBUch  circv]iTjindi»tceiiti1c1«Ten.lDtervOTen  with  thiq  tnurene  and  dlwt- 
I  Rnlb7en<rf|Kilp,aoulolbnnajIraiiiafn]nfisc(cTllader,  bi  the  crntn  or  which  Ea 
iDdgedmjuilpwi^tb.  Thy  mode  y  beat  cieniptlilcd  In  tree!  and  ihnita  lA.WB.), 
ihoughitlaaluaniUablttamanTpbmti~haK  texture  It  chledy  or  alniM wholK 
herbaceoui,  Rwmlnf  uit  woe  I  lie  coRncrtlog  Unk  between  luch  planti  at  anjiunlT 

I      caiethewoodiaperftcti  bi  the  ftinon  uiellli  ImpetltcL    The  wood  bebM  buier- 
r«t  In  the  not  of  the  beet,  tbe  cooanoa  bramblr,  anf  burdod  j  and  peiftd  In  thcwk 


oigaiu  that  hare  been  abody  ekwrlbed. 

SoHMT.  8.      CmupotHe  OrgoHi. 
134?.    7^  eampoale  organi  are  the  C|ndennu,  pulp,  pith,  cortioil  iAjm,  ligattm 
hym,  and  vpgitible  Gbrt!,  irhich  may  be  furtbec  analyst  m  bciiig  itill  compound,  with 
m  view  la  readi  the  ultiniMe  and  dumeatmrj  organ*  af  the  vagetable  subjert. 


lUS.aOwiMnifaiKgrliaiirT'dermii.    Thi  i|ild>iaili  iif  Ihi  iii Ii .phlih  flu 

toibatoftbenli^hHteendMiiuiedbTlheaameBaaie,  la  the  uiaul  eirnlcBc or  iatei 
lbepUM,eilaadlni«ec  the  whole  Mifacc,  and  corerlng  Ibi  root,  turn,  hranchaLlea>«,  ■■ 

ihewbolewilkac#th«^t.  It  !•  Dotor«|iulconlUeBHtbnii«lHiiiL    In  tbt  not  and  Hink  H  . 

■tnib  and  Icalberr nemtmie,  or tlUBcnulofajwIdenbk thielOHMAndnfaDotablepeitlEaoflte 

liail,  and  iwiiiilini  aaia  fiiuliii  thirli  iif  color;  while  In  the  Ihtm,  flnmi,  ar-*  —■'—-• — •-  >•>■  - 


nd  trawp™*  aim,  alien  detacbad ;  aud  wha  adbcmt.  It  to  alwajn  tinted 
ISM.  nt  pilf  li  a  loft  and  JuU^  auhBancc,  cmaltutlnt  the  prindoal  tna«  of  lucculenl  |da 
notaue  pradortLOn  of  man;  parts  FTpn  of  wtndy  pUnliL  It  coiutitutta  tbe  priDclpal  inaH 
of  tbe  Aaiti  md  fUci,  and  of  hcttaaceoui  plaola  bi  lencrft.    Klibel  conpana  It  to  dunm  of 


tSiS&aa 
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cH  UaUm,  ccniiliiliig  (br  (be  mat  put  ■  inland  Juice,  Mid  bnned  i^fiuBitlr  of  U; 
riiblbi^  of  *  flue  Aud  <teUat«  nKmbtme,  Ln  whUJi  aa  trocrB  of  grgibiiaClon  Arv  I 


^—^ d  doublbi^  _. 

SSnt  pM  H  ttolt  .. 

ontR  or  Uw  n»L  riEHi,  lud  bnncho,  ud  I 

■tndljv  tDthKlfiflAwpalp,  b^DA  compoKd 

Caibiu  ji  vaietT  Bbd  GDHHst  juke,  or  of  cd 

I9<£  nc  (srfikii/  lofertiV  Mayor  lai 


laol-loDgitiidliulinnrN.     ButtbcU] 
,._...  ._..^  j^  defiiwcT  of  111  K 


plBDli  fis  tbt  bautj  an 


isVwbkti  UietncliiiutlntliclMaara*    I 

beptaBortiwduactli.    irtbeco 

kaCttep.--- 


r    Ujcn   CVDItitllCblg  the  ' 

c  lajen  end  dt 

tetUMugh  ther  ar 

iinlHnuTtlieficaiUoDlheiKith  ilde,  biit'oihcnMi  llltm  the  louUi'ilde.  Tlie  fcnnn  MnitnS 
far  llbr  tulhifui  It  lebecuue  the  north  nde  u  uielterea  fhun  the  tim  {  uul  the  laUeT  br  teUlna  iv  It  k 
bnanKtMcKiuthtldeliilKUeRdftiimUKecddt  wid  thai  from  Che  qienllon  of  eonlnneuHtxIlwiiu 
(he  one  ettet,  which  hH  Uea  ■!«  tboii«tat  m  b*  uairiaBtlT  itilkliu  ind  uoUbnii  bi  Kne  u  a  un  cf 

It -rirh I'-r '■— '"T-' — -" y-. -«-Y .^— Ci-  f-iinr.  iriiihllhi  iiifMii ' 

•  rbnat    But  Du  Kund  bai  nineed  the  HiOIItjr  ot  Itali  mtloD,  b*  ihtMiiii  that  the  ex 

., -"--'•■""ita,  and  KimetlMieaoo  the  other,  nmwdliiglo  the  *cddeot«l«ttuatwll 

lick  not  or  bnnch  pnduelDf  a  pn^orQcublj  thick  bier  of  wood  c« 

lenue.   The  lajen  a>e  Indeed  aomrthcei  more  h>  muaber  on  the  aie 

r,u well u thicker.    B>uthilletbe«ceF«ca,aiidiiomierule.    Ibev uc thlck^ 

. :  en  which  tbviru*  hweat,  though  not  of  the  aarae  thkknea  ttaruuehDUC.    Su 

HukI.  after  ounUiv  Iwintr  Ujen  oo  the  one  tide  oTlb*  murene  aectfoa  of  the  trunkV  an  oak, 

< 1  _..  1--..- ™  .h.  -■h—     B,.i  •>..  A...u_>k  ~~-A«|  the  Iwenlr  hi  thicknea  by  «e  ftiurth 

mot  the  Dunk  are  not  aU of  an  equal 
"-it  d«H  of  anlldlti  ftuni  the  centra, 

'    an.  of  the 

, ,   -     re.Ulaalu 

eaiOi  diatlnguliheiL    II  data  ma  anulre  lU  uCmoiC  de(re«  of  aiilidlt¥  tlD  after  a  number  ofnan  i  I 
a  tnf8baiBieilny«rh(Anit  laeutdown,  then  the  albnnmB  li  conreited  Into  wood  [n  the  coui 


s  compoaed  of  laren  BuaUer  iti 

1  J-  , ■...ji.^j^  nnr«,  „..,..,.«.,  .., 

. „ ,  _^ ,  ..  , __,  extending  In 

i  fliU^op  the  iBlentleca  -'•'■ ' •■ 

Blanta.ladMlncaUltciflVaiK'iahe  .  ....  .  .   ,.       „      _  

it  whole  extent,  u  In  the  Mlpt  of  ^Mkllum  fllli  mua,  or  leifatatk  of  the  alder.    Ilieae  Ibret,  when 
-^ — d  HveifldallT.  arpear  to  bi  uen^  taidiTUualL  but  when  hnpecled  inuiulal;,  and  under  the 

.V. ^^.—  k-  f^  (roupa  or  bundLca  of  BbrH  ■mallet  and  minuter  atilL  flrmir  cemented 

be  anrecale  a  itrong  and  olaatle  thread,  but  eapabte  of  bring  jpilt  Into  a 

.^^  . , _j^  till  at  lait  Tou  can  dMde  than  no  tougcr.    If  the  Abrcf  or  the  batkaiv 

tepaialed  bf  the  dcfltruclko  of  a  por^  the  part  toanlh  regenerated,  and  the  Abree  ar~  — '~ 
wFthoul  leiTlng  behind  them  lOTtnceaof  ■  wound,    Bul^the  tibreiorihc  woodarci 

SniBicT.  3,  ElemeTttaty  or  Vatciilar  Organi. 
13S9.  FUiiv,  ceSular  tiauevMor  wUJuiut  parenchg7na,a7id  rvlicuiatednen^irane,an 
Ibe  ultjnute  and  elementary  organa  of  wbicb  the  whole  masa  of  the  plant  is  compoeed- 
If  it  ii  aaked  of  what  the  elemental;  argaoa  are  ihemselrea  compoaed,  the  repl;  is,  they 
an  rompoaed,  aa  ^ipeara  Cram  the  same  auatjsii,  of  a  fioe,  colorless,  and  tiansparcnt 
nKtnhraoc,  in  vhich  the  eye,  aided  by  the  aauatance  even  of  the  beat  glasses,  can  discorcr 
DO  traces  whatever  of  arganisation  ;  wtiich  membrane  we  must  also  regard  as  ronitittiting 
■  Ibe  ultimate  and  fundamental  fabric  of  the  elementary  organs  themselves,  and,  by  coose- 
qoeiKC,  oT  the  whole  of  the  vegetable  body.      It  hu  been  asked  by  some  phytologina 
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wfae&er  or  not  ptuia  are  fumiahei)  vlth  Teseli  analogDus  to  the  blood-ToaKla  of  tiw 
■ninisl  qntem.  But  if  it  i*  admitted  tluit  plants  coatain  fluids  In  motion,  wiuch  cannot 
poMibt;  be  denied,  it  iriil  fbilow,  u  on  unaToidable  consequence,  that  thej  are  fumiibed 
with  TesaeLs  CDnduGling  or  containing  luch  fluids.  If  the  stem  oft  plant  of  marigold  is 
diTided  by  means  ofa  transrerse  tection,  the  dindedeitremitiesof  die  longitudinal  fibra, 
■iranged  in  a  circutai  row  immediately  witliin  the  barli,  will  be  distinctly  percnved,  and 
their  tubular  structure  demonstrated  by  means  of  the  orifices  wfaich  tbey  present,  particu- 
lariy  when  the  stem  has  begun  to  wither.  Regarding  it,  therefore,  as  certain  tet  planta 
are  ftinusbed  with  longitudinal  lubes,  as  well  as  with  cells  or  utricles  fur  the  purpose  of 
conTeying  or  containing  thdr  alimeniory  juices,  we  proceed  to  the  spedBc  illustialion  of 
bolb,  together  with  their  peculiarities  and  appendages. 
ISfS.  TV  nMcte  are  the  toe  and  nKubnaous  twIi  cooaHliitinc  the  ceUoUr  time  of  the  (ilh  and 

-....-  ....  .v-^i   ..    .  ..    --„^,;,i,„ 


pdpiliMdTdiicrtbeiliWl. _. ,. . 

Inaaled  la  the  middle,  u  <D  the  cue  of  n 
L  CoUeetinlTtlwTlu**  bMB  b™!" 
a,  or  to  tbe  buUla  tfeu  are  tbuid  on 


UH,  n<Mauetb. 

at  hnlMisdui  pUnu,  or  in  the  rcnt-uiUi  of  the  le 
kl  add  Ik^ncoui  uyen, 


CHtr.  III. 
Vt^tabU  Ckemutiy,  nr  Primary  PrirKipUt  af  PUiMt. 
1 365-  At  plarUi  art  jM  mertli/  organa/ii  ftdnji,  bat  bangs  endowed  vHli  a  ipecia  of 
lyi,  abaofbing  naurishiaent  from  the  soil  in  wlueh  they  grow,  and  Mrimilatiiig  It  to  ibeu- 
own  Bubflance  by  means  of  the  functions  and  operations  of  their  difl^nt  organs,  it  i» 
plain  that  no  progress  can  be  made  in  the  cipliciuion  of  the  phenomena  of  vegetable 
life,  and  no  distinct  cunucptiOD  formed  of  llic  lationale  of  v^geution,  without  soms 
specific  knowledge  of  the  primary  principles  of  vegetables,  and  of  their  mutual  action 
upon  one  another.  The  latter  requisite  prvsupposes  a  competent  acquaintance  with  the 
elements  of  chemistry  ;  and  the  former  points  out  the  nccesuly  of  a  strict  and  scrupu- 
lous analysis  of  the  scleral  compound  ingrcdicnU  cotatitutiqg  the  fabric  of  the  plant, 
or  contained  within  it.  If  tlie  object  of  ihe  eiperimenler  is  merely  that  of  extracting 
btich  compound  ingredients  a»  may  be  known  to  exist  in  the  plant,  the  necessary  appara- 
tus is  simple,  and  the  process  easy.  But  if  it  U  that  of  ascertaining  the  primary  ami 
ratUcal  principles  of  which  tlu!  compound  iiigredieiiis  arc  tliemselves  composed,  the 
apparatus  is  then  complicated,  and  the  process  extremely  difiicuU,  requiring  much  time 
and  labor,  and  much  previous  praeticc  in  analytical  research.  But  whatever  may  be  the 
ofcject  of  analysis,  or  porticuiar  view  of  the  eipciimenter,  the  processes  which  be  em[dojs 
are  either  mechanical  or  chemical. 
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arlifttel»«od  alMtlier  cflseted  without  th«  opentlon  of  Mtanl  Mmm.  When  the  Joleeiline  endtaed 
in  vcaidM  lodged  m  parts  that  are  iaoUted,  or  may  euUy  be  isolated,  tbe  veelclei  maybe  opoied  by  meaiw 
of  nut  or  graten,  and  the  Juicei  cxpreifed  by  the  hand,  or  by  aoroe  other  fit  inctrument  Thus  the 
vototue  oU  may  be  obtained  that  Ulodged  in  tbe  rind  of  the  lemon.  When  the  subitance  to  be  extracted 
licf  more  deeply  concealed  in  the  plant,  or  in  parta  which  cannot  be  easily  detached  from  the  reit,  it  may 
then  become  neceaaaiy  to  pound  or  brui«e  the  whole,  or  a  great  part  of  the  plant,  and  to  fubject  it,  thus 
modifled,  to  the  action  of  the  press,  tlius  seeds  are  sometimes  treated  to  express  their  essential  oik. 
And  if  by  the  Mtion  of  bruising  or  pressing  heterogeneous  ingredients  have  been  mixed  together,  they 
BDaysenerallybe  separated  with  oonsidai&le  accuracy  by  means  of  decantation,  when  the  substanoet 
bdd  m  suspension  have  been  preciiMtated.  Thus  the  acid  of  lemons,  oranges,  gooseberries  and  other 
ftuits,  may  be  obtained  hi  considerable  purity,  when  the  mucilage  that  was  mixed  with  them  has 


1367.  Tlr  ektmicol  jnroeatn  are  such  as  are  affbcted  by  the  agency  of  diemical  powers,  and  may  be 
reduced  to  the  following :  distillation,  combustion,  the  action  of  water,  tbe  action  of  adds  and  alkaiins, 
the  action  of  <ril8  and  alooh«4s,  and  lastly  Cmnentation.  They  are  much  more  intricate  in  their  nature 
than  the  mechanical  processes,  as  well  as  more  diflScult  in  their  application. 

U6B^  Qt  0»e  products  <^  v^dable  mnalffrnt,  as  obtained  by  the  forcing  processes,  some  consist  of  several 
hetenqseneous  substances,  and  are  consequently  compoimd,  as  being  capaUe  of  nurther  decomposition ; 
and  some  consist  of  one  mdividual  substance  only,  and  are  consequently  stoip^f ,  as  being  incapahle  w 
ftizthcr  decomposition. 

SxcT.  I.     Compound  ProdueU, 

1S69.  The  eompcfund  products  of  analysis  are  very  numerous  in  themfleWes,  and  much 
divenified  in  their  qualities.  They  are  gum,  sugar,  starch,  gluten,  albumen,  fibrina, 
extract,  tannin,  coloring  matter,  bitter  principle,  narcotic  principle,  adds,  oils,  wax, 
lenns,  gum  resins,  balstfns,  camphor,  caoutchouc,  cork,  woody  fibre,  sap,  proper  juice, 
cfaarcod,  aabes,  alkalies,  earths,  metallic  oxides. 

1370.  Omm  is  an  exudation  that  issues  spontaneously  from  the  surftce  of  a  variety  of  plants  In  the 
state  of  a  dear,  visdd,  and  tasteless  fluid,  that  gradually  hardens  upon  bdng  6xjxMed  to  the  action  of 
the  atmosphere,  and  cradenses  into  a  solid  mass.  It  issues  cofrfously  from  many  fruit-trees,  but  espedally 
from  such  as  produce  stone.ftuit,  as  the  plum  and  cherry-tree.  From  [riants  or  parts  of  pbmts  containing 
it,  but  not  discfaaiging  it  by  spontaneous  exudation,  it  may  be  obtained  by  the  process  of  maceration  in 


lS7t  TV  mesqf  gttm  are  conslderabte  In  all  Its  varieties  it  Is  capable  of  bdng  used  as  an  artide  of 
tod,  and  Is  highly  nutritive,  though  not  very  |NilatabI&  It  is  also  employed  in  the  aits,  particularly  in 
calico  Jirinting,  in  which  the  printer  makes  choice  of  it  to  give  consistency  to  his  colors,  and  to  prevent 
them  from  spreading.  The  botanist  often  uses  it  to  fix  his  spedmens  upon  paper,  for  which  purpose  it  is 
very  wdl  aoaptedL  It  forms  likewise  an  ingredient  in  ink ;  and  in  medidne  it  forms  the  basis  of  many 
■ixtures.  in  which  its  influence  is  sedative  and  emollient 

1S7SL  Mgar  is  the  produce  of  the  saochanxm  offldnarum.  Hie  canes  or  stems  of  the  plant,  when  ripe, 
are  bruisea  between  the  rollers  of  a  mill,  and  the  exprased  juice  is  collected  and  put  into  large  boilers.  In 
which  it  is  mixed  with  a  small  quantity  of  quicklime,  or  strong  ley  of  ashes,  to  neutralise  its  add,  and  Is 
then  nude  to  boiL  The  scum  which  gathers  on  the  top  during  the  process  of  boiling  is  careftilly  cleared 
away :  and  when  the  Juice  has  been  boiled  down  to  the  consistence  of  a  syrup,  it  is  drawn  off  and  allowed 
to  cool  in  vessels  which  are  placed  above  a  cistern,  and  perforated  with  small  holes,  through  which  the 
impure  and  liquid  oart,  known  ty  the  name  of  molasses,  escapes ;  while  the  remaining  part  is  converted 
into  a  mass  of  small  and  hard  granules  of  a  brownish  or  whitish  color,  known  by  the  designation  of  raw 
sugar,  which  when  Imported  mto  Europe  is  farther  purified  by  an  additional  process,  and  converted  by 
ffitntion  or  crystallisation  into  what  is  called  loaf  sugar,  or  refined  sugar,  or  candied  sugar.  The  juice  of 
the  acer  saocbarlnum,  or  American  mi^ple,  yields  sugar  in  such  considerable  abundance  as  to  make  it  an 
ol^ect  with  the  North  American  fiurmcr  to  manufacture  it  for  his  own  use.  A  hole  is  bored  in  the  trunk 
of  the  vegetating  tree  early  In  the  q>ring,  for  the  purpose  of  extracting  the  sap ;  of  which  a  tree  of  ordl. 
nary  sixe,  that  is,  of  fit>m  two  to  three  feet  in  diameter,  will  yield  from  one  hundred  and  fifty  to  two 
hundred  pints  and  upwards,  in  a  good  season.  The  sap,  when  thus  obtained  and  neutralised  by  lime, 
dcporits,  by  evaporation,  crystals  of  sugar  in  tbe  proportion  of  about  a  poimd  of  sugar  to  fbrtv  pints  of 
san.  It  is  not  noaterlally  dinerent  in  its  properties  fh>m  that  of  the  sugar-cane.  The  juice  of  the  grape, 
when  ripe,  yidds  also  a  sugar  by  ev^>oration  and  the  action  of  pot-ashes,  which  is  known  by  theappdla. 
tioo  of  the  sugar  of  grapes,  and  has  been  latdy  employed  in  France  as  a  substitute  fbr  colonial  sugar, 
though  it  is  not  so  sweet  or  agreeable  to  the  taste.  The  root  of  beta  vulgaris,  or  common  beet,  yields 
slsis  I7  bdlhog  and  ev^ioration,  a  sugar  which  is  distinguished  by  a  peculiar  and  slightiy  bitter  taste, 
owing  pei^iis  to  the  presence  of  a  bitter  extractive  matter  which  has  been  found  to  be  one  of  the  con- 
stituents of  tne  beet.  Sugar  has  been  extracted  ftom  the  following  vegetables  also,  or  from  their  produc- 
tions :  from  the  sap  of  the  birch,  sycamore,  bamboo,  maixe,  parsnep,  cow-paranep^  American  aloe,  dulse, 
walnut-tree,  and  cocoa-nut-tree ;  fipom  the  finiit  of  the  common  arbutus,  and  other  sweet-tested  fhiits  } 
from  the  roots  of  the  tumm,  carrot,  and  parsley ;  txixok  the  flower  of  the  euxine  rhododendron ;  and  tmoL 
tbe  nectary  of  most  other  flowers. 

1373.  The  viility  1^  sugar,  as  an  aliment,  is  well  known ;  and  it  is  as  much  relished  by  many  *nini«u 
as  bj  man.  By  bees  it  u  sipped  from  the  fiowers  of  {dants,  under  the  modification  of  necter,  and  con. 
voted  into  hooey ;  and  also  seems  to  be  relished  by  many  insects,  even  in  its  concrete  stete ;  as  it  is  sJso 
b^  many  birds.  By  man  it  is  now  regarded  as  being  altogether  indispensable,  and  though  used  chiefiy  to 
give  a  rdish  or  seasoning  to  food.  Is  itself  highly  nutritive.  It  is  also  of  much  utility  in  medicine,  and 
cddvated  for  its  anodyne  and  antiseptic  qualities,  as  well  as  thought  to  be  peculiarly  efBcacious  in  pre- 
venting diseases  by  worms. 

1574.  Starch.  If  a  quantity  of  wheaten  fiour  is  msde  into  a  paste  with  water,  and  kneaded  and 
wsshed  under  the  action  of  a  jet,  till  the  water  runs  off  colorless,  part  of  it  will  be  found  to  have  been 
taken  up  and  to  be  still  hdd  in  sumension  by  the  water,  which  will,  bywind-by,  deposit  a  sediment  that 
may  be  separated  by  decanteti<»i.  This  sediment  is  sterch,  which  may  be  obUined  also  immediately  fhnn 
the  grain  itsdf,  by  meansof  a  process  wdl  known  to  the  manufkcturcr,  who  renders  it  finally  fit  for  the 
market  by  washing  and  ednleonting  it  with  water,  and  afterwards  drving  it  by  a  moderate  heat  Starch, 
wtien  thrown  upon  red-hot  iron,  burns  with  a  kind  of  explosion,  and  leaves  scarcely  any  residuum  behind. 
It  has  been  fbund  by  the  analysu  of  Gay  Lussac  and  Thenard.  to  be  composed  of  carbon  45*55 ;  oxygen 
4!X8 ;  hydrofpen  6*77 ;  total  100*.  This  result  is  not  very  widdv  dillbrent  fhnn  that  of  the  analysis  of 
sugar,  into  which.  It  seems,  sterch  may  be  converted  by  diminishing  the  proportion  of  its  carbon^  and 
incveastaig  that  of  its  oxygen  and  hydrogen.  This  change  is  exemplified  in  the  case  of  the  malting  of 
barley,  which  contains  a  great  proportion  of  sUrch,  and  which  absorbs  during  the  process  a  quantity  of 
oxyKn,  and  evdves  a  quantity  of  carbonic  acid ;  and  accordingly  part  of  it  is  converted  into  sugar 
Petnaps  it  is  exempHlUked  also  In  the  case  of  the  freesingof  potetoes,  which  acquire  in  consequence  a  sweet 
and  sugary  taste,  and  are  known  to  oontein  a  great  deal  of  sterch,  wliich  may  be  obteined  as  follows  :  let' 
tbe  potatoes  be  taken  and  grated  down  to  a  wip,  and  the  pulpjplaeedupon  a  fine  sieve,  and  water  made 
'to  pass  tbiM^  it :  the  water  win  be  found  to  nave  carried  off  with  it  an  infinite  number  of  particles. 
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■Hdi  It  win  kftermrda  depailt  In  UwlCnBaralliwpBirriB',  anmntil*  Iqi  ilMsiUUca :  whkA  ponln' k 
■ttrdi.  piHHilBf  >U  tlw  wntliil  novatlei  of  irhialcB  lUii^h.  It  mar )»  DMaliwd  ftnn  i£f  pith  of 
■ennl  qwdn  or  pilmi  gnwloi  bi  Ue  MoliiiicM  *nd  imni  other  Eut  India  Ulandi,  bj  the  rollawlnir 
pnciB:  the  Mni,  belu  Int  ait  Into  pIhh  of  HKOcilirRIInlHiglh,  Li  rallt  IcnBlIuilliiillr  «  u  to 
MHHibtpitb,  which  b  aowuka  nit  aM  pouDdHl,  uid  miiM  viih  mU  waicr,  whtch  after  teiiu 
kAI  itlTnd  iv,  deiBMi  at  length  a  aadlneM  Otat  li  Kpuatdl  br  dtciDtatJin,  and  <■  tlie  Harth  which 
Iha  [«th  aatalHd,  or  the  laaa  ortbcihspa. 

13T&  Solgp  If  aim  a  «h^^  •tamllhat  Ucmpand,  In  thoomnlriHof  IheEaal  *—  "- ' 

the  DRhb  iiiDrlo^  maacula,  faifclkii  and  prraiBlitalUT  and  In  (helilftof  Portland,  from  Ibi 
So  a1»  la  caaava,  whlfh  iipnnwmi  frcnn  tht  root  of  )Atropha  muilTioti  a  natlTe  oT 
preaod  Juice  of  wblch  lia  daadly  palicin,  lurdb^lhe  Indiana  to  potion  their  anowi 

foifot  tb«  iaiai  aodioa^io  laaowana,  which  lapjTpajrd  ftno  the  huMk  o£  oata,  mm  uuoukuui 

fcocoa  of  ^ndlng- 

iSlS.  Starct  any  tC  aifraeEnr  *<■■  a  mniAn-  ^  ^ilMb  ,-  at  arcOuni  lapfa,  atnna  brUadoula,  jk»j 
a  Uitarta,  bryaala  alia,  coleiikina  aunimiiale,  ipnH  1Ui|wDdula,  nnuncului  buUnnu,  Kfoiifauli 
40H,  aaauictu  ctouhia  and  nlpi,  oichli  mortD  and  maacula,  Imparatsiia  Drtnithlum.  h^OKru 


icntBa,  and  Bquadciia,  aiuin  rnaculatum,  IrU  t«eudaconu  ar 


a  of  rcflctatile  lood  uji^,  whatbt 

In  whjcEi  nature  pmen  la  It  ^  but  man  prcpuva  and  pur10f 


following  Kodii  wboalk  barley,  oata, 
r,  udftiniu  one  or  the  principal  ln{[redlenD  in  ahnoal  all 


lumndlAcallaniortnKlipaatrT,  OTCoifHliiniery.     Itauiniti  ii 
attt;  in  thFprcpajatlcn  or  anuljnc  and  ttrengtheDingnxccllcal 


inaoluhle  Ui  water  and  In  alcohol.  GlutfD  hai  been  dctfclcd,  under  one  modlljcation  or  other.  In  a  Tcry 
COiuderaUc  numlair  oTTCgetablea  or  rcgptablc  njlHtancea,  aa  \ie}i  u  In  the  flour  of  wheat 

1579.  Glutf^  it  tmr  of  Ike  tnoti  intior/anl  qf  nil  BCtirtali/e  tubtlawtr,  tt  bein^  the  pnncipje  that  rendera 
the  Dour  of  whpat  lo  lit  tot  ToTinlng  bread,  1^  it*  oa:B<L01iiE)g  the  paudry  Itnoenlauon,  and  making  the 
bread  light  and  poroui-     llil  uied  alio  k  a  cement,  and  caj4ble  otbulug  luedaia  rarnlib,  and  aground 

■ubiLance  that  hai  been  but  lately  prored  to  etlA  in  the  testable  kln^m.  lU  ealilenre  VB«  ttm  an- 
DOonced  by  Fourcroy,  and  flnally  denunitnted  by  the  eipenmenta  of  Vau^ueUn  oa  the  dr^  Juice  ortbc 
|iniaw,trec.    Hit  noariTTdatedtoanlmal  gluten, 

1381.  rorlniltapenillariubalancewhichchemitlieitnnfrotntha blood  andmuadeaofaniaala  Thli 
nbitance  mnatiluleithefllimui  paitaDftheniuiclca,and  rewmbia  alulen  In  Iti  a|)peatance  and  elaiticity. 
A  tubttancBjiiMlng  the  Bme  prnpenica  hai  bem  detected  by  VauqueUn  in  the  Juice  of  the  paiiiw- 
tne^whlch  i  eaDed  ngetable  gbclDL 

itMKAreAi  and  If  the  water  It  again  evaporated,  the  tnbttance  held  in  toluiioo  may  be  obtained  Inaaepa. 

be  predady  the  tame  principle  in  erery  dlflferot  i^iint,  but  will  rary  In  itt  character  according  to  the 

nngulahlng  ptvpertiee  are  the  following :  —  It  uaDlnble  Tn  water  at  it  It  obtained  Itom  tlie  vegetable,  but 
bemnee  ailerwardt  Ifuotuhle  in  caktequnceoftheabioiption  of  oxygen  IVom  the  atmoaphere.    It  itaolu- 

lUttUled  It  yiefdt  an  acid  Huld  ImpTcgnated'iiltb  amnHmla,  and  •eems  (o  be  compowd  pnnel pally  of  hydro- 
gen, oiygen,  carbon,  and  a  Tiltlc  nTtrogen.  Extract,  or  the  eitradlTe  principle,  la  found  in  a  ireatec 
«r  leaa  prwHliDn  in  olmoat  all  planla  wnatcrel',^  and  It  very  generally  an  ingredient  of  the  aap  and  bark. 
panlculafly  in  barka  of  art  aatHngenl  taalfL    Bui  t^l  II  ia  not  exactly  the  tame  in  all  Individual  plania. 


ill  lin  I  I  *— IB  aahmaa  >)  ■lma.rfl»a,  aadwaUita      S! 
Jidllallia  iwtante  aad  giauMia  lijainia  laa,  (rn'ringi      n 

IhalMirf  il»iM.Jl..Tnrfi»»U  MM  la  alchri,  Ta.'Saj      » 

Jdmni)!  muck  axptai^  <■  mrdii 

->—-,..     —t  — greater  part  *tt  colora  uaed  in  dyeina  are  o 

have  a  itniu  aOnlly  to  the  nbrei  of  cstloi  or  linen,  with  whic 
rendered  lUn  Btnofer  by  tie  Interrenti 
1388.  fUoHNgnuUiT.    The  beauty  a 

2£ole^ 


nemted.    BUar' '        '  ... 


len  by  precMlatlng  It  (hnn  lla  mlutioB.   The  chemical  pmpntlei  of  colorinf  r 
'■  '-iperftMly  known,  though  thev  have  been  coiildrra&y  dDdda-'  ■--  ■■- ' 


le^  ChiHal,  and  otbgn.    Ita  aSnltlra  to  oxygen,  alkalies  caitht,  metallic 

4|Wbelberor  animal  or  vegetable  iuhitaDce(,tuch  at  wool  or  Oai,  teem  to  I . - 

characteriatlo,  Bui  Ui  affinity  to  animal  tubatancee  it  itionger  than  In  alRnlly  to  vegetable  tubatanmi 
and  hencewiidudillkaaiuaeadeet>cT(lye.aDdRUibi  It  longer  than  conoa  oi  linen.  Coloring  matter 
exhiUU  a  great  variety  of  ^nnnt  tinia,  aa  It  occun  In  (BIftrent  ipedet  of  planti )  and  at  U  comblsaa 
wlthotygen.whlchltabaorbtfhimUiealraauheieJIajauiDeiadetveiahade;  but  It  bwa  at  the  tame 

tract,    Fouretoy  reduccdeolon  tolhefbur  bUowlngiortB:  extnctlTe  colon,  oxygetdtedealor%caitfr 

Bated  colort,  and  hydrogenated  colon;  Ihtflnt  belufohiblelo  water,  and  reciuiilnglheald  ofialineiw 
■nctalUc Dordanti  to llx  themupon cloth ;  the  aecnS being  IntohiUe  In  water,  at  Jlered by  Ibe abaotp. 
Iloo  of  oxygen,  andrequlnng  no  moidani  to  Ax  them  upon  doth ;  the  third  containing  Jn  their  odoud. 
■tlnia  great  nnjwiluin  of  carbon,  but  aolnblc  In  nlkaliea:  and  the  (burlh  conlamlna  a  gjeal  proponn» 
of  nahi.buttalu&lelooiliandilcDbol.    But  UKtlmplat aodaofamuwnwal  lathatky  whMtib*  AC 
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It  taw  la  Uw  molijitBt.    TbtTttaOtl 


-^ — ' —    —  13>l^  r^h»^TtMl  fc  *^ijrf*<l7ftlljMiliBHiHM<w 

111.  •oncMftiflgMfCSkui.  ki^^STS 

§§^§^.HSSS 

IHJ.  '  1*M    IllitlllllM   W  WlA.Mi  ttlQ|^>tb»a«        iMilCBmfc      Till   tM   ■  tM»»   M  tWliai   ftjM   l>» 

■■lC»li'!i>i|i*i'l"  ■iiitil.  MiJ  ttt  Hlittta  mjMii.  flu/lT *'p»Ar.'  tte  ikaolMi  HrlUh  >Hk  ilM  WiU 
.IMiTS^BiSl-.liMnWll  I  111,— ^wnti  5kDi.>CFUcl>.aHbn.U>.laAi<lnk,aril(BM 
M  mUi  vkftb  mta  in  biOih  tirihii  witnlli      *rt5lsBiiHdli  dfi(^clii*L 

I3B3L  TImh**  irmqwntU5<ifia]aiKMaiit4iIK«linil«liccd>of(l»nipF,iiU]L«iuiddiHolndln 
oUwUR.udtba  kiLiUot  n^viMlD  dryiHiLUinewlU  beleftlMh&dTLriltleiiidTEUoiiUhjub. 
■uin<ifiihliMrii«nn(«tiut>,iihkhiiiliMMDe*buiiidn,(irtlwiinii)n|iiiiUdp)e.  Ii li nluble i»th 
iavUerudakabal,  lut  taHliible  iBMha.  WttbUKulUiitlnB  iiKrikHmbluk.  AndwhcniB. 
loUivi  vTfl^fltibeiiiBlicd  wJChuiaqiieDuitoliitiQfiofuiinint  theunnlnud  ^latino  Ctlldomi  incmvu 
taiaduii,  md  liinB  u  liuotiiMt  prcclpltite.  Wh«  unnln  ti  ntilecud  la  Uw  pmnu  of  diiUUitlmi,  It 
Tirtib  '*■'■*- 1|  cubcnic  acid,  ud  InKmnublc  lue*.  with  i  mbuile  qiuotiri  of  roUtUr  ■llull,  imt  Kan 
leeerdii^ly  tocDiuli4oftbeHDiedcinniM  with  vitnct,  from  whid^  bvwem,  It  ii  distiia^l^ied  by  tbe 


'AmUdl«-«lial  treeof  tbeKTczudUftrsitipeGLet,  tikfli  uil^ipriDf,  w 


■vdMK  nj  /tc  arfi ;  Mag  rnrded  by 

_ ,    -  ,  -    -  - ^ «1  TiriuMOf  Pmiriin  baifc,  ID  ceWmud  u 

*  mHuii^  uid  antlaeptkc,  ur  nnip«ei]  to  depend  upon  the  quuUty  uid  quality  of  Iti  tnoln,  ioconie- 
f|iinKt  of  IB  peculiar  pnivrly  or  Ainnlnin  ImoluUe  eooiiound  Tlth  ielatine,  the  Mdn  of  uilmiUt  are 
uaneiled  Into  leather,  In  the  Imponant  art  of  lanidng.  Thetarfcoftheoak-tree,  >hlchcontaliii  lannin 
In  cml  atHimUnce,  li  that  whkli  b  moat  gnitnlly  wed  by  tbe  tamer,  llie  hidee  U>  be  tannnl  an  pre. 
Faiid  for  the  pnxiK  by  iteeplni  Ibem  in  Ume-ntH.ind  icnflntoirtbetaairaDd  cutlclb  They  arc  llien 
'■iiknl,llnl  in  oeaker  and  aftemnli  In  atroMcc  iDABhna  of  the  baA,  Uil  at  lait  they  us  completclt 
ImiceffiatHL  TbIiproceaaTequlieaapcrlodof  AuBteula  elf hteen  monthit  Ef  the^htdavethlcK^  mil 
fcaroi  fl*e  pounda  of  barfc  m»  necaatry  on  *n  aTerage  lo  form  one  pound  of  leather 

IXfi.  BKUr  Brined.  Th»  taale  of  muiy  Teietiblea,»Bcli  aa  Ihoae  employed  In  medldne,  li  eilreneli 
una.  TfaequiiateorthtaliiulheniataoftEecatnBininttan.thebaTliandmiidorcamraoabniom, 
the  ealyi  and  Senl  Icarea  of  tie  baa,  and  the  laana  and  Rowen  of  chamomile,  may  be  quoted  aa  ei. 
toftm.  'Hik  HttartaaM  haa  been  tboufhl  to  be  owinf  to  the  ptMtiK*  of  ■  peeuHar  nlMann,  dlKkrent 
trim  efevy  other  refetable  Hbitance,  and  haa  been  dbtbifiilahed  by  the  name  of  the  Utter  principle. 
When  water  haa  beni  tUgeated  for  mne  time  over  guaaila,  lla  color  becoBwa  yellow,  and  Ita  taate  iii- 
uaaely  Utter  i  and  if  It  ii  rnpaaled  to  diy^gea,  K  leana  behind  ■  nibataDce  of  a  bnwnldi  jrellov,  with 
atB^deimoftranquancr,  that  ODMIniteafor  a  tineduOIle,  butbecomnaflnwanlibtlltle.  Thli 
■AitaiKc  Dr.  Tbtrnteu  rsarda  aa  the  Mttei  prlnHplq  In  a  aUte  of  purilT.  It  ii  loluble  In  water  and  In 
ahobij;  but  the  aitetlea  &  Dot  nnich  aflhetcd  by  ra^afcnla.  NUnteeffilrer  and  acetate  of  lead  an  (he 
only  two  that  itrratlmi  a  predpHate.  Tbe  Utter  prlnd^ae  li  of  great  impoTtanH,  not  only  hi  the  prartlcc 
of  nedldne,  but  alao  In  the  ait  of  bavwlng ;  Ita  mduenee  being  that  of  checking  fCrmentatlonfbrneTTing 
the  fatmenlcd  Hquor,  and  when  the  Utter  of  the  hop  la  naed,  coramonlcating  a  pecuUar  and  airttable 
■araT-   like  Utter  principle  ^ipeara  to  cmalat  pclncipallj  cf  cuboni  bydngent  and  oxygen,  with  a  little 

aSt%lmrtrHcimmJHi:    Tbet*  la  ■  wlaa  of  meAcal 


lalnelftomtiie 


la  ■  vadaa  of  medca]  pnianUcau  known  by  the  name  of  narcodea, 
Ug  aleepi  and  If  admlnMered  In  laigc  dova,  of  orcaaionlng  death. 


milky  and  pnur 
wUeh  have^bSoT 


Kahundanoe  In  ophm,  which  h  the  cncrete  Juice  of  pnaacc  albuin,  or  the  while  popny.  rhu  which 
Ualned  pant  to  thtlbeiB  of  while  Ofrtila.    It  la  aoluHe  In  boltaiw  water  and  in  alcohol,  aa  iraU  at 

la  an  aeU  uanilrua  I  and  it  auaara  thai  tha  aetin  of  orium  on  the  aitimaliuUect  depend*  on  thlaprin- 
dlfe.   •Whaa  dtatlDcd  ltc^& white  lapori,  which  art  oonkMad  bits  a  yeUnwoil.    Sinne waterand 

hydiiip.u,  arv  dltenpged,  and  a  bulky  chanoal  left  behind,  Uany  other  vegetable  Hibttancvt  bnldea 
nima  loica*  notsUc  qoaHtlea -Uiougtl  they  have  not  yet  been  minutely  andyied.  The  (blloolng  are 
the  mat  rataarkaWe  i — the  lnn<aal«d  ]iil«  of  lettuce,  which  naemblea  opium  much  In  Iti  appcanncc,  fa 

deaOrnlghtaha^  and  hidMd  the  whole  plant!  the  I«t«  of  ditf  talti  puipuiea,  orfM^anti  andlauly. 


■any  otben  Mooing  to  Bie  I  liiiMaii  natural  order  of  Lurldat. 

■m.  ,dcM>.  Arid*  an  ■  ^aa  of  aubWancea  that  may  be  dIMIngulahed  by  th^  eicitlng  «  the  pala 
the  lenatlcB  of  asumeai.  Ikey  eibt,  not  only  In  the  anhnal  and  mlncnl.  but  aim  In  the  regetab 
MaUcai  andiuchotllwm  aaaiapaculiartoergetable*  hare  been  denominated  TFiKtablcacida.  I 
atil  peculiar  in f^etaUeaehfmialaanumerata  the  fbNawli«:-~ the  inallc,  acetic,  dlrir,  malic,  gaUl 
taitaiW,  beaaglc,  and  pctMle,  wUsb  cxM  mdy  Annad  In  the  Jukaa  «c  otpna  of  the  |i)«ii>i  and  an  a 
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cowBngiy  dmnmirtiMtfd  natfre  addg ;  togetlMr  witb  the  nmeoliL  mronnieoai,  pyntartarant,  pynBfMMiib 
camphoric,  and  suberic,  which  do  not  exist  ready  fimned  im  the  plant,  and  are  hence  doMiiiinateaaitft- 
flcial  adds.    They  are  conaequcntly  not  within  the  toope  of  the  object  of  the  praaent  work. 


1398.  QjmUc  dcU.    IfawiinwMjJoiceofthaoMlin 

artla  h  left  to  vmpamm  dowly,  It  dflporttt  unaU  crjitMh  oTa 
jaliowtah  oolflr  lad  ultldt  tarte,  vhlch  arc  known  hj  the 
of  the  acklttlnin  at  mtmI.  that  U.  a  ailt  with  cxccm  of 


name  of  the  addulnm  of  mtmI.  that  U,  a  oilt  with 
acid,  from  wlilcb  tha  add  maj  be  obtained  port  by  i. 
wctt  known  to  tha  oholii.  It  la  not  aMd  fai  madlelne  or 
UM'art^  oaetpl  In  lu  MaM  ofacidalnm.  In  whleh-ltiiam- 
ptoyadtom^aaaortoriamoaada,  and  to  dtachaiRO  ■tabu  of 
Ink.  It  hat  boon  faond  aho  In  onlia  oornknlata,  Roanlam 
addam,  bi  the  Mvorai  ipociai  of  rames,  and  hi  tho  pabaMatee 
of  door  aiietinnm. 

1999.  AaUetuid,  The acatic add, or vtaMBr, wMch te |m^ 
mcallj  mannftctandftam  wino  In  a  oertatai  otaRoof  Annont> 
allon,  hat  boon  fiMind  aloo  leadj  fiMrmed  tai  the  md  of  eovend 
iNes, ac  analynd  bf  Vaaqodini  oad  ate  In  the  add  Juioa 


IttoMhibtobelhhi 
KttldHd  by  Id  prapotjr  of  coniminlaBtinii 
adaop  porpla  color.  When  eipuood  tea  untie  heat  It  oab- 
llmea  without  alteraHon,  bat  a  dnaw  heat  daoongvoMa  It. 
Nitrleaddeonvortiitfaitotfie  malle  and  ooUe  adda.  Itbaf 
neat  oliUtj  tai  the  wt  of  djch^  and  fcnne  ibo  harfa  off  aB 
Hack  ookm,  and  of  colon  with  a  daifeiinnnd.  Hi 
tfaebatbof  tak;  aad  dienildi  OM  It  ai  a  lad  to 
ptOHnoe  of  Ron. 
lMa.TKHmrtemM.  VwkwIibeptbralenRaK 
or  other  olooe  vaiMl.  a  ■adlnant  b 


of  the  deer  ariotlntun,  of  which  H  fanm  a  conatitoent  pan. 
Itwaiobcdnedalao  br  Bdiade  from  the  wp  of  the  •ambaeus 
nlBa{  andkcomaipHntlTtobeiaardadaianallvawRtable 
add.  It  is  didbwubhed  from  other  vcRetdtla  adds  by  Ito 
faurfaff  MtaMe  talti  with  the  elkalka  and  eartht. 

1400.  CUrieaeU.  Cttrleaddistheiaddthatndditathejaka 
of  lemon,  lis  tasle  Is  very  loar  tai  a  stele  of  parity,  bat  cx- 
ceedfaiKly pleeaant when dUvtad  wldi watv.  fibrandhaatlt 
yields  caibonle  add  aas  and  oarbanated:bjdragane|(ee,eadls 
ndnced  to  a  diarooal ;  nJtite  add  converts  It  uto  oodlc  end 
acMic  add,  and  with  lime  It  fatam  a  salt  Insdvhle  In  water. 
It  has  been  found  unmtaed  with  other  adds  In  the  fcUowlng 
^QReiablesabttaneai:  fat  Om  Iniee  of  araa«es  and  hmem,  and 


adhem  to  the  ddoB  or  bottom,  and 

aame  of  taitar,  which  Is  a  eorablnaHoB  of . 

Uar  add  in  cxesss.    Tha  compound  Is  taRairtta  of 

the  add.  In  its  stataof  purity.  Is  tha  lartatlo  add. 

vaeicflaed  by  the  wopor^  orlts  fl 

hadaMe  with  dflBcalty.    It  has  besn'teoid'ln 

vcfletaUo  sobdancia  alee:  In  the  pulp  «f 

Joioe  of  the  Ktape,  and  mulberries,  oorrd, 

the  note  of  tritlcum  vepcns,  end  leontodon 


In  the  berries  of  vaocinlum  osyooocaii,  and  viiis  Idasa,  pronus 
padaSySolanamdalcuBara,  ana  rasa  caiUna.    ItT     ' 


also  In  many  other  fruits,  mbtad  wiOi  other  i 

1401.  JVaiieanrf.  MaJk  add  Is  found  chiefly  tolfaejuloe  of 
unrine  apples,  whence  it  derivwlu  nemo.  But  it  Is  found  also 
In  the  Joke  of  berbenia^  aldefbeiric%  guusebiatles,  plom^ 
and  conunoa  bous^'leek. 


140t.  OailK  atU,  Udlleadd,as  it  Isobtafaiedhithej 
it  derives  lis  name  from  the  nut 


itheoaalaai 

jtaflui,  from 

which  It  misy  be  extracted  by  aposibir  a  quantity  of  tfie  powder 
of  nntotU  to  a  moderate  heat  in  aKlasi  retort;  andtheadd 
will  sublime  and  form  crystals  of  an  octahedral  fiffure.    Its 
rlsaadegeaad  aitrinwiat.   It  alnn^ 


140a  AU  vegetable  acids  coMtakt  carbon,  o*^efL,aiul  hydrogen, 
imitiic  acid  containtalao  a  portion  of  nitrogen.     Th< 
▼cgetable  acid,  and  the  oxalic  more  of  oxygen. 


from  wMch  It  Is  uawUy  ditahwd  Is  waU 
virtacs  under  the  name  of  ctaam  of  tartar. 

1404.*flmeafe  odrf.  PrapitheBtnasbensalBf 
dnoBS  subitanoe,  known  In  tha  shops  by  the  i 
aadtnwhlchlhebensdeaddlseont^lmd.  Itlsi 
from  the  other  adds  by  the  aiwnatlo  odor  and( 
Uty.    It  has  been  obtainad  also  from  the  balsaoM  of  tola 
Btorax;  and  b  used  tai  pbanaukpy,  in  tha  ptcpacatko  of  bdnma 
and  dectaarfes. 

140A.  PrwMie  odd.  The  pvnade  aald  b  gKiorally 
aaooax  the  animal  acU^  beeoase  It  b  obtahiad  In  tha  i 
abununce  from  animal  substances.  Bat  It 
to  esiat  in  venteblc  substances  also,  aad  It  b  ] 
tflUng  laufd  leavoi,  or  the  kameta  of  thai 
blttcr.almanAL  ^Vlwa  pan  It  adsto  te  tha  form  of  < 
fluid,  wMi  an  odor  retembUnit  that  of  peach-tree  blooMins.  U 
doei  not  redden  vweiable  blues.  But  It  b  charadarieed  bv  ta 
property  of  fonnlng  a  bhtbh-creen  ptedpttate,  when  it  k 
ponied,  with  a  little  alkali  addadto  it.  Into  sdatbwii  t  naiiaiiihn 

tn  one  pnqmikm  or  olker;  and  the 
egalik  add  oontaina  more  of  caxtno  than  any  other 


1407.   Vegetable  oils  are  of  two  kinds,  tbe  fixed  and  the  volatile.     The  former  are 
not  suddenly  affected  by  the  application  of  heat ;  the  latter  are  very  inflammable. 

1408.  Hj^  oils.  Fixed  oil*  are  but  seldom  found,  except  In  the  leeda  of  plant*,  and  chiefly  in  fuch  as 
are  dicotyledonout.  They  are  found  alao,  though  rarely,  in  the  pulp  of  fleshy  fruits,  as  in  that  of  the  oliTe» 
which  yields  the  most  abundant  and  Talnafale  species  of  aU  fixed  oils.  But  diootvtedonous  seeds,  whioh 
contain  oil,  contain  also  at  the  same  time  a  quantity  of  mucU^s^  and  fiscula,  and  form,  when  bruised  in 
water,  a  mild  and  milky  fluid,  known  by  the  name  of  emulsion.  And  on  tliis  account  they  are  sometimce 
denominated  emulsiTe  seeds.  Some  seeds  yidd  their  oU  merely  by  means  of  pressure,  though  it  is  often 
necessary  to  reduce  them  first  of  all  to  a  sort  of  pulp,  bv  means  of  pounding  them  in  a  mortar.  Others 
require  to  be  exposed  to  the  action  of  heat,  which  is  applied  to  them  by  means  of  pressure  between  warm 
plates  of  tin,  or  of  tbe  vapor  of  boiling  water,  or  of  roasting  before  they  are  subjected  to  tbe  press.  Fixed 
oil,  when  pure,  is  generally  a  thick  and  viscous  fluid,  of  a  mild  or  insipid  taste,  and  without  smdL  But  It 
is  never  entirely  without  some  color,  which  is  for  the  most  part  green  or  yellow.  Its  specific  gravity  is  to 
water  as  9*403  to  1-OOa  It  is  hisoluble  In  water.  It  is  decomposed  in  the  acids,  but  with  the  alkalies  it 
forms  soap.  'When  exposed  to  the  atmosphere  it  becomes  inspissated  and  opaque,  and  assumes  a  white 
color  and  a  resemblance  to  fat.  This  is  in  consequmoe  of  the  absorption  of  oxyccn ;  but  owing  to  the 
appearance  of  a  Quantity  of  water  in  oil  that  is  exposed  to  tbe  action  of  the  air,  it  has  been  thought  that 
the  oxygen  absorbed  by  it  is  not  yet  perhaps  assimilated  to  its  substance.    When  exposed  to  cold  it  con- 


seals  and  crystalllies,  or  assimies  a  Mlid  and  granular  form ;  but  not  till  the  thermometer  has  indicated  a 
degree  considerably  below  the  freesing  point  Whoi  exposed  to  the  action  of  heat  it  is  not  volatilixed  till 
it  begins  to  boil,  which  is  at  GOO*'  of  Fahrenheit  By  distillation  it  is  converted  into  water,  caitxmic  acid, 
and  cart)uretted  hydrograi  gas,  and  charcoal ;  the  product  of  its  combustion  is  nearly  the  same ;  and  heooe 
it  is  a  compound  of  carbon,  oxygen,  and  hydrogen.  Fixed  oiis  are  generally  divided  into  two  sorts,  ftt 
oils  and  drying  oils.  The  former  are  readily  inspissated  by  the  action  of  the  air,  and  converted  into  a  sett 
of  fat  The  latter  are  capable  of  being  dried  by  tlie  action  of  the  idr,and  converted  into  a  firm  and  trans- 
parent  substance. 
1409.  Tftrpnad^  sproK»<2/'yU  oils  are  the  following :  •-- 

UiaoituMif,  which  benvcand  from  Uwimlpy  part  of  the  pounded  to  a  pasta  In  Baattan  of  maitie,  wblch  b 
fruit  of  oleaenrapea.  The  fruit  b  first  broken  in  a  mill,  and 
reduced  to  a  sort  of  pMte.  It  b  then  nibjected  to  the  action  of 
a  pren,  and  the  dl,  which  b  now  easily  sepaxatod,  swims  on  the 
top  of  the  water  in  the  vcoiel  beneath.  It  b  raannbotured 
rraefly  in  Flanee  and  in  Italy,  end  b  much  uhnI  throughout 
ISnrape  Instead  of  butter,  and  lo|tive  a  seasoning  to  food. 

Uri.  OU  qfalmimdM,  which  b  extracted  from  Uie  fruit  of  die 
amyRdahis  oommunia  or  common  almond-  The  almonds  ere 
lint  well  nibl)odarihookinaooai»ebairor8ack,toseparKtea 
fcitts  powder  which  oovcn  their  wpiiliinili     Tlwy 


onbleetBa  to  the  action  of  the  pnmi  and  the  dl  b 
tained  as  In  the  dive. 

1419.  Aapcianrf-otf.  which  b  extracted  from  the  biaal 
and  eampeetrb.    It  b  leai  fixed  and  less  lUble  to  baeoma  xwm- 
dd  than  tha  two  figmfer,  aad  b  minnftetund  chiafly  bt 
PlandcTk 

1413.  OHqf  Mbii,wfaldi  b  extracted  frnm  the  frntt  of  iba 
((uUandlna  mohringa,  oommon  in  BiQpt  and  Africa.  Itbif^ 
to  become  rancid ;  but  It  b  wittwut  odor,  aad  ben  tbta  ae- 
coimt  nudi  need  ka  pedbmciy. 

1414l  T%e  principal  spedes  qf  drying  oils  are  llnseed-oil,  nutoil,  poppy^il,  and  hcmpseed-oQ. 

1415.  UMmf  erf/ b  obtained  from  the  weds  of  flax,  whld)  are  1417.  Awmnitfb  cxtiwtedftwn  die  seeds  of  pofavaraoinnl' 
gcncraily  nxisted  before  they  are  subjected  to  any  other  pi«rc«,  ftnira,  whkn  b  culUvated  In  France  aad  Holland  tat  thb'  pur. 
lor  the  purpose  of  drying  up  thalr  mudlage  and  separaUng  poie.  It  b  clear  and  tnnsparent,  and  dries  laadilv;  and  WMi 
nMre  dl.  imre  It  b  without  taste  or  odor.    It  b  uard  fcr  tha  lama  per. 

1416.  ffiUiHl  b  extracted  from  the  fruit  of  cotylus  avellana,  poses  as  the  oUvc-oU,  for  which  it  b  often  sold,  and  pomemaa 
or  jngbuis  rcgia.    The  kernel  b  flrrt  »liahdy  roasted,  end  the  nothing  of  the  nsrcoUc  properties  of  the  poppy. 

oil  then  cxpnseed.    It  b  used  In  paintings  of  a  coancr  sort;  1118.  Btwiptted-^  b  extracted  from  the  seed  of  tha  ham*, 

and  also  in  the  seasoning  of  food  by  many  of  the  Inhabitants  of  It  hm  a  haiah  and  disagreeable  tasle.and  b  used  by  palmafs  as 

the  middln  .dqprtminti  of  France;  but  it  b  q^  to  beoome  thboouatiy,  and  veiy  exicadicly  fiir ibod  in  Hwarta 
rancid. 

« 

1419.  Volatile  oils.  Volatile  oils,  which  are  known  also  by  the  name  of  essential  oils,  are  of  very  coounqp 
eGCunence  in  the  vegetable  kingtlom,  and  are  found  in  almost  all  the  diftrent  organs  of  the  plant  They 
are  found  in  many  roots,  to  which  they  communicate  a  fragrant  and  aromatic  odor,  with  a  caste  somewhat 
arritL  The  roots  of  inula  hclenium,  genista  canariensis,  and  a  variety  of  other  |4ants,  contain  essential 
eils.  They  are  ftxind  also  in  the  bark  of  laurus  cinnamomum,  of  laurus  sassafras,  and  pinus ;  in  the  leaves 
of  labiate  plants,  such  as  mint,  mscmary,  maijonuu}  and  of  the  odorous  umbdliferK,  such  as  chervil. 
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fcmd,  MMeBoi;  tad  «if  ptam  with  coniPomMl  lUmen,  mch  m  wwutwuuiL  They  an  ftmnd  «Ifo  In  the 
Aovor  OinC  m  in  theflo«renorchaiiK»iiiJe,aDd^  row;  and  In  the  fruit,  as  In  that  of  pepper  and  ginger, 
and  in  theextamallnteKinnentaof  numyaeed>,buC  never  in  the  cotyledon.  They  are  extracted  by  meana 
orespreaaion  or  distillation,  and  are  extremely  monenxu ;  and  perhaps  every  plant  possessing  a  peculiar 
odor  possesses  .also  a  peculiar  and  volatile  oil  The  aroma  of  plants,  therefore,  or  the  substance  from  which 
they  oerire  their  odor,  and  which  is  cognisable  only  by  the  sense  i^  smell,  is  perhaps  merely  the  more 
Tolatile  and  evaporable  part  of  their  vtMatile  oil,  disengaging  itself  from  its  combinations.  Volatile  oils 
are  chaiBcterisea  by  their  strong  and  aromatic  odor,  and  rather  acrid  taste  They  are  soluble  in  alcohol^ 
but  are  not  readily  coverted  into  soaps  by  alkalies^  They  are  very  inflammable,  and  are  volatilised  by  a 
gentle  heat  like  fixed  oils,  their  qteciflc  gravity  is  generally  less  than  that  of  water,  on  thasurfiace  of 
which  they  will  float:  though  in  some  cases  it  is  found  to  be  greater  than  that  of  water,  in  which  they 
oonsequently  sink.  They  are  much  in  request  on  account  of  their  agreeable  taste  and  odor,  and  are  nieu 
pared  vnd  sold  by  apothecaries  and  perftuners,  under  the  names  of  cUstiUedwaten  or  essences;  asw^aa 
cu^Juyed  also  In  the  manufacture  or  varnishes  and  pigments. 

MSa  Wax.  On  the  upper  surfiioe  of  the  leaves  of  many  trees  there  may  often  he  observed  a  sort  of  var* 
nish,  which*  when  separated  by  certain  chemical  processes,  is  fliund  to  possess  all  the  properties  of  bees*. 
wax«  and  Is  oonsequently  a  vegetable  wax.  It  exudes,  however,  from  sevenl  other  paits  of  the  plant 
beddesthe  leaf,  and  assumes  a  more  waxy  and  concrete  fimn,  as  fhxn  the  eatUnsof  the  poplar,  the  alder, 
and  the  flr ;  fkom  the  fruit  of  the  myrica  cerlfera  and  croton  seblferum ;  but  particuUrty  froin  the  anthena 
of  the  flofwm,  from  which  it  is  prabahle  that  the  bees  extract  it  unaltered,  it  was  the  opinion  of  Reaumur, 
however,  that  the  pollen  uadenoes  a  digestive  process  in  the  stomach  of  the  bee  before  it  IsoonTcrtedinto 
wax,  though  a  late  writer  on  the  subject  endeavours  to  prove  that  the  wax  is  elaborated  fhim  the  honey 
extracted  by  the  bee,  and  not  from  the  pollcq.  It  is  found  also  in  the  interior  of  many  seeds,  from  which 
it  is  extracted,  by  means  of  pounding  them  and  boiUng  them  in  water.  The  wax  is  melted  and  swims  on 
the  topL  Wax,  when  pure,  is  of  a  whitish  color,  but  without  taste  and  without  smell.  The  smell  of 
bees'.WBX  Is  indeed  somewhat  aromatic,  and  Its  color  yellow.  But  this  is  evidently  owing  to  some  foreign 
nt'nirrw'r  with  which  it  is  mixed,  because  it  loses  its  smell  and  color  by  means  of  Ueachinf^  and  becomes 
perftetly  white.  This  is  done  merdy  by  drawing  it  out  into  thin  str^ies,  and  exporing  it  for  some  time  to 
the  atBiosDhcr&  Bleached  wax  is  not  afiiicted  I7  the  air.  Its  specific  gravity  is  0*9600.  It  is  insoluble  in 
watd^  ana  in  aloohoL  It  ooobines  with  the  fixed  oib.  and  fbnns  with  them  a  composition  known  by  the 
Bssne  of  oerate.  It  comhines  also  with  the  fixed  alkalies,  and  forms  with  them  a  compound  possessing 
the  properties  of  common  soap,  llie  adds  hare  but  little  action  on  it,  and  for  this  reason  it  is  useAil  asa 
late  lo  confine  them,  or  to  prevent  them  tnm  injuring  cork.  When  heat  is  applied  to  wax  it  beoomea 
soft,  and  melts  at  the  temperature  of  148i^  if  unbleached,  and  of  155^  if  bleached,  into  a  odorless  and  trans. 
parent  fluid,  which, »» the  tempentture  diminishes,  concretes  agahi  and  resumes  its  former  appearance. 
Ata  fateher  temperature  it  boils  and  evaporates,  and  the  vapor  may  be  set  on  fire  by  the  application  ofred 
huL  Henoe  its  utility  in  making  candles.  And  hence  an  explication  of  the  singular  phenomenon  ob> 
aervahle  In  the  dictanmus  fraxhieUa.  This  plant  is  fragrant,  and  the  odor  which  it  dlflftises  around  fbrma 
a  paitia]  and  tempnrary  atmosphere,  which  is  inflammiUe ;  for  If  a  lighted  eandle  or  othtf  ignited  body 
is  braoght  near  to  the  plant,  especially  in  the  time  of  drought,  its  atmosphere  immediately  takes  flrei 
lliis  phenomenon  was  first  observed  by  the  daughter  of  the  celebrated  Tiinniwis,  and  is  explamed  by  sup. 
posing  the  partial  and  temporary  atmoqihere  to  contain  a  proportion  of  wax  exuded  flrom  the  {dant,  and 
alfeenrarda  reduced  to  vapor  by  the  action  of  the  sun.  The  result  of  its  oombusUon  in  oxygene  gas  wa^ 
eeemdlngto  I^rolsier,  carbonic  add  and  water,  in  such  proportion  as  to  lead  him  to  condude  that  lOO 
paita  of  wax  are  con^iosed  of  SS'fiS  of  carbon  and  17-7S  of  hydrogen.  But  owing  to  the  little  action  of 
•dds  upon  it,  there  seems  reason  to  believe  that  it  contahis  also  oxygen  as  an  ingredient 

HAL  HTag  pomnn  alt  ike  suemtiiU  properHa  qf  aJUted  oiL  But  fixed  oils  have  the  property  of  beoom. 
fag  eencreteb  and  of  aswimhig  a  waxy  appearance  when  long  exposed  to  the  air,  in  consequence,  as  it  seems, 
ertte  absosplioa  of  oxygen.  Wax  therefore  may  be  conadered  as  a  fixed  oil  rendered  concrete,  perhapa 
hf  the  ahsonttion  of  oxygen  during  the  progress  of  vegetation.  But  If  this  theory  is  Just,  the  wax  maybe 
~  to  occur  in  a  considerable  variety  of  states  according  to  its  degree  (^oxygenation ;  and  this  is  ac- 
theceseu    Sometimes  it  has  the  consistency  of  butter,  and  is  denominated  butter  of  wax,  aa 


biMtcr  of  cocoa,  butter  of  galam.    Sometimes  its  consistency  Is  neater,  and  then  it  is  denominated  tallow, 
a»  tallow  of  croton ;  and  when  it  has  assumed  its  hut  dqptee  of  consistency,  it  then  takes  the  appdhition 

The  foOowbig  are  ittprindpal  species :  butter  of  cacao^  butter  of  cocoa,  butter  of  nutnu^,  tallow 

,  and  «ax  of  myrtla 


«tdMr  bj  bofllna  than  fa     nnriitla  offlchuiih,  or  naim«t*u««. 
.^         14«5.TWta»afcr«<Mta«bAiBdr 


or  lyimKdiVttiai  toCbasetioaardwvraHifte         14S5.Ttalta»^cr«<Mta«bCifaiBdftionUwfMI«r{lM( 

'  BMiiu  to  the  vapsr  of  boUlM  vaisr.  HhUkfwn. 
f<whti«rffaittisft«HflfcoBasiwiifcis«r        i486.  nuMm/^mgHkhiAttMaH  ftsm  Uwbwy  af  ths 

ItbapnHidftvmdispulfofdMiia^aad  Is  mjiks  cadlHa. 
mm  ftass  U  vImb  la  a  fliud  lUtf*,  ■•  crasm 
rmllk. 

M07.  Raku.   Basins  an  volaUle  oUs,  rendered  'concrete  by 'meani  of  the  absorption  of  oxygen,  or 
'  cr  peihafii  by  the  abstraction  of  part  of  their  h^fdrogen.    They  haye  a  slight  degree  of  transparency, 
their  color  is  generally  yeDowlsh.    Thdr  taste  is  somewhat  acrid ;  but  they  are  i^thout  smdl  when 
Their  ■wcifir.  grwHty  varies  from  1^180  to  I'SSSd,   They  are  non>«onducton  of  electridty,  and 
I  by  ftfetion  thdr  dcdridty  is  negative    The  ipeoies  of  resins  are  numerous. 

»bsaKiMflfn^«r«Udi1lwn»»sM«ni       149S. 


mr  lis  m*rtW  iliiim.  It  Um  pradnos  of  th* 
A  dnmb  vbtah  anw*  In  JaoM  aod  in  AraliB  { 


;  to  w  nodi  valnad  br  dw  Torki  ttist  tti  ImportaOaa  h 

UMled.   Thk  to  dM  balm  of  QUnd  w  mudi  oricteatai  la 

■ad  ftom  dwpliiaa^fl-      Bolpavau    Pttar  aam  to  ««■  flial  bnudbt  to  Rone  bv  ite 

tmnmUmitnm  ptam     HnantooTVeqMtoB.    It  to  abtdnad  Inallmikl atata  ft«n te> 

a  takBOMa,  Mmm»  ^     cfateaainadalnllwbarlc,aadtoMina«haftliuuaio  thatarta. 

It  owMhli  ti  tiro  iiyallanls^  ail  of  tatpertina  wad         1436.  Cgpai«a,oriabaM^eopafaa,tooblalnBdftam  dia  o»- 

1437.  Drmgom't  hUti  to  oMataiad  ftooB 


aadtofctrtratad  by  dtodnaitoa,  and  tha  ladn  m. 
hMl.   If  thadtoMManaBtocanMBWdtodryi,  tha 

■A  vitt  It  artaOa  jat  flntoL  and  tawamalad  bj  Tiatant  ~  14Sa.  "O—lae  to'tlia  pradooa  oftha  ijnatocani  nffirinalft 

■rtiM,  tht  Tnfitmnn  to  yT^'t rf-     Tba  jaUow  fodn  to  1439.  BUaH/f  Bmnain,  the  awdnoe  oftha  acawta  rednifac^ 

aaaatdnccOg,— dthamartsawwallyaaadlnthaam.  snadTa  of  Naw  BSland,  and  found  to  ipraat  abandanee  abont 


HW.  UlA  aa^ tai  aia  iiiaiiafc  taiad  ppobi  tha  wdiioiH Jidoaa     Botany  Bay^ 
Tha  trank  tocatar  ctoftlBioptae«ofaoonTa>        1440.  ~ 


la  laam,  and  ooiaved     of  ttraaa,  aad of ahnoatall  taeatabtea.    Ittttoaoiublefaiwatar, 


ndt&ai 


fin,  and  taa  radDona  Jnloa     Imt  adnble  fai  aloohot.    Whan  treated  vlth  osTxniiriade  add, 


w 


iMA  to  thaa  amkiitf^,  baton  jaewuini  ftwn  eacapfay  in  a     h  awwinw  tba  eolor  of  a  wiUyered  leaf,  and  cifalMto  tha  n. 


ttot  ta«f,  to  paial|dtoiad  and  oellacead     dnoua  pwif  artha  mora  dtoUncdy. 
Ittoparth  tauiartadtotoaaaMpiTaa-         1441.  CSpol  to  the  prodnea  of  tba  ihas  oe|aUtovi%  a 
una  lai,  alilili,  tij  batol  Ihillni  limiltoSHil.      wUdi  to  fcond  to  Nordi  America. 
aitdi.  144S.  didHU,  to  obUlnad  from  Ote 

toMtoattadfroMlhaphtarialaBttocaB.  tocmt-traa^  a  nattra  oTNofth  Amariea. 

~~       ^  '  '    bf        1448. Ia» to ttw pwdMa af tha amiai It um» iii, a i 

tbelMtlndte. 
1444.  Bktom.   Upon  fha'apidannto  of  dwTIaaMi'aBd  fratt  of 


Bloom.  Vponfha'aBidannto  of  dwaaavei'aBd  frattor 
aedoiorplanto,  thcratoteba  Ibaad  a  flna,  aolLaad 
apvvte.    rV partMarlj  ohoarpaUa  apoB  eaWafa. 


S9f  SCIENCE  OF  AGRICULTURE.  Pau  li. 


UirAldi.  Xttokaovn  totBaiMnbydwnMMar  bloaiB.  WliMi  ntblMd  oir,  II  b 

Xc  IsaMlly  rabbedoJr  byUMflafm;  Bod  vfaon  Ttovfld  on-  VMtatitiMacUmar  diwi  aadraliii.  ■ 

dor  tht  mieroMoiMi  tMntt  to  Iw  canpond  of  Hiudl  opaiiii*  toMe  la  water.    Bat  It  ta  MMUt  m 

apid  uapolMMd  iniinlei,  Mnwwbat  daalUr  to  tlw  pevder  df  irfakh  cfacomttanoa  II  " 

Much;  but wlthahlghni^pUQdiWPimwttaniMntnaivnMC.  Mdlltj,  to bt  a 


14i5.  71b«  uuqfretbu  In  the  arte  !■  veiy  considerafale ;  but  their  medical  Tirtues  are  not  quite  ao  great 
a»  has  been  generally  nippoied.  They  are  employed  in  vxe  arti  of  painting,  vamiahing,  embalming,  and 
perfumery;  and  they  ftimlib  ut  with  two  of  the  most  imponant  of  all  marfrialt  to  a  naral  power,  pitch 
and  tar. 

1446.  Gum-retbu.  Tliia  term  ii  employed  to  denote  a  daM  of  vegetable  fubstanoei,  which  have  been 
regarded  by  chemicti  at  oonai«ting  of  gum  and  rcrin.  Ther  are  generally  contained  in  the  proper  veHels 
of  the  plant,  whether  in  the  root,  item,  brancbet,  leaTes,  fiowera,  or  fruit  But  there  if  thla  remarkable 
difference  between  retins  and  gum-resina,  that  the  latter  have  never  been  known,  like  the  finrmer,  to  ex. 
ude  spohtaneoudy  from  the  plant  They  are  obtained  by  meana  of  bruising  the  partf  containing  them, 
and  exprcMing  the  Juice,  winch  ii  always  In  the  state  of  an  emuUon,  generally  white,  but  sometimes  of  a 
difRvent  color ;  or  they  are  obtained  by  means  of  incisions  fhnn  which  the  Juice  flows.  This  Juice,  which 
is  the  proper  Juice  of  the  plant,  is  then  exposed  to  the  action  i^  the  sun,  by  which,  in  warm  riiraates,  it  ia 
condensed  and  inspissated,  and  converted  into  thegum-resin  of  commerce.  Oum-reslns,  in  their  scdid 
atate,  are  brittle,  and  less  transparent  than  resins.  Tney  have  gmerally  a  strong  smell,  which  is  some- 
times alliaceous,  and  a  bitter  and  nauseous  taste.  They  are  partially  soluble  both  in  water  and  in  alcohol 
When  heated,  they  do  not  melt  like  the  resins,  nor  axe  they  so  combustible.  But  they  swell  and  aoften  br 
heat,  and  at  last  burn  away  with  a  flame.  By  disUUation  they  yield  volatile  oil,  ammonia  combined  wita 
an  add,  and  have  a  bulky  chareoaL  The  principal  qpedes  of  gum.«esins  which  have  been  hitherto  applied 
to  any  useftil  purpose  are : — 


1447.  OaBa—t.  obtained  flwm  flu  sism  of  ths  bubgn  gri-  14U.  JTjirr*.  the  Hatrt  jMdIiHC  wbkA  smri  la  Abyiriida 
noBv  and  AxaUs.    Braes  layi*  It  bdonn  to  tM  (coot  iwiiinf  • 

1448.  itiiBimrfK.tarBa|ditfk«n  Aftiea  In  tht  fbrm  of  nnll  bat  hewevtr  this  nuvMp  m;rrti  b  the  JUea  of  the  plant 
in;  Om  piant  which  jlcldi  It  b  thooght  to  bo  aqioclat  of  concwtad  in  the  fonn  of  tean.    Iti  color  b  TCUbw,  lb  odor 


etwnn  bttt  ajHPeeabta,  and  He  taete  htttor;  It  b  anphyod  la 

1449.  ScB—wewy,  the  modace  of  tha  oonwltohie  icammoBla.  medldii^anabretaaroedaneiioeUantiloaiadiic. 

1450.  Opopommjt,  eblttMd  from  tha  jmrtnara  jBop<wai.  14d6.  AtmtflrtUot  a  ■ubitanoa  whldi  b  wctt  knows  te  Ha 

1451.  SmfJMihlmmu  the ptod»oa of  thacuphoriib  tifflrlnrih ;  atnnff and blid  noaU,  b  obtaioad  from  tha  ' 


lb  taoM  b  caoatlc  (  It  b  coMidand  so  a  pobon,  bat  b  ooea>      At  foor  voan  old  the  plant  b  dag  ap  by  the  not.    The  not 
alonaUj  employed  in  medidne.  b  then  rieaned.  and  Oie  atramlty  cut  off;  a  mUky  Joioe 

1458.  OfOaiMMi  b  obuinedfrom  the  Junlperna  lyda,  whkh      cxudet,  whkh  b  collected ;  and  when  It  oeaeei  to  flow 


■nwt  fai  Arabia,  particalart  J  by  the  bordcn  of  the  Red  Sen.  ether  portba  b  cut  off,  wd  monJnleeeKtricatod.  Tfa 
It  b  the  ftankinoenae  of  the  andenti.  It  endoi  from  hw  cea  ta  oontlnaed  tlU  the  not  beahanled.  Tbt  joke' 
made  In  the  tne,  aad  ecnentaalatoi  "       "     ' 


dae  of  a  eheitnnt.  It  b  hnoffiA  to  Bonpe  In  inull  aa^tlnaied  Krafaia  of  dtf- 

1453.  Sbmmnbh  b  MipposodtobeobtalBadftanlbetenla     ftrent  colon,  wUte,  nd,  tdlow.    It  bhanl,batbrlttlew    Ita 

-—  b  bitter,  and  M  hmII  taianflbBaUy  fctld;  the  '   " 


1454.  OeBihne>  cr  gaaa^nH,  the  psednas  ef  Qm  msngmtsna      nee  it  aa  a  eeownlnn  far  their  feed,  and  call  b  the  fred  af 
f"***-!!**  ^^HLff^   ^  Bonpe,  It  b  OMd  In  medtdne  aa  an  anttqwa. 


1457.  Babams.  The  substances  known  by  the  name  of  balsams  are  resins  united  to  the  benioic  add. 
They  are  obtained  by  means  of  incisions  made  in  the  bark,  flnom  which  a  viscous  Juice  exudes,  which  la 
afterwards  inspissated  by  the  action  of  the  fire  or  air,  or  they  are  obtained  by  means  of  boiling  the  part 
that  contains  Uiem.  They  are  thick  and  visdd  Juices,  but  become  readily  concrete.  Their  color  is  browa 
or  red ;  their  smell  aromatic  when  rubbed ;  their  taste  acrid:  thdr  spedfic  gravity  liSQ.  They  are  un- 
alterable  in  the  air  after  becoming  concrete.  They  are  insduble  in  water,  but  boiling  water  abstracts  part 
of  their  acid ;  thev  are  soluble  in  the  alkalies  and  nitric  add.  When  heated  they  teelt  and  swell,  evolvw 
Ina  a  white  and  odorous  smoke.  The  prindpal  of  the  balsams  are  the  ibUowiog :  benaoin,  stosuc,  styraz* 
bsilsam  of  tolu,  balsam  of  Peru. 


1458.  amaofa  b  the  prednoe  of  Om  dyras  *■— ««<ifti-  1461.'BbImni  qftehib  ebtataiadftem 

1459.  8l«rax  b  obtained  from  the  gtwax  offrinaJe.  1468.  JelMii  ^  Purmh  nbtatnad  ftaaa  the 

1460.  Sryrec  taa  teml-flaldJalosLtliaprodooeoratManld  ftnun. 
Sd  beeoltivatjd  hi  Aiabio. 

1463.  Campkor.    Tlie  substance  known  by  the  name  of  camphor  is  obtained  from  the  root  and  stem  of 
the  laurus  camphora,  by  distillation.    When  pure  it  is  a  white  tvittle  substance,  forming  octagonal  crystala 
or  square  plates.    Its  taste  Is  hot  and  acrid;  its  odor  strtmg  but  aromatic;  Its  speaflc  gravity  0-9BS7. 
When  broke  into  small  fragments  and  put  into  water,  on  the  sur&ce  of  which  it  swims,  a  eji^iLir 

{>henomenon  ensues.  The  water  surrounding  the  (higments  is  immediately  put  into  commotion,  advanc- 
n^  i^hI  retiring  in  little  waves,  and  attackins  the  fragments  with  vidence.  The  minuter  fraipnenta  are 
dnven  backwards  and  finwards  upon  the  surface  as  u  impelled  Inr  contrary  winds.  If  a  drop  of  oU  Is  let 
fiUl  on  the  surface  of  the  water  it  produces  an  immediate  cahn.  This  phenomena  has  been  attributed  to 
electridty.  Fourcroy  thinks  it  is  merely  the  eflbct  of  the  aflSnities  of  the  camphor,  water,  and  air,  enter, 
ing  into  combination.  ThoOffh  camphor  is  obtained  chiefly  tnm  the  laurus  camphora,  yet  it  is  known  to 
exist  in  a  great  many  other  plants,  particularly  labiate  plants,  and  has  been  extracted  from  the  roots  of 
Bodoary,  ^^Msafras,  thyme,  rosemary,  and  lavender. 

1464.  Ceujvtdumc.  The  substance  denominated  caoutchouc  was  first  Introduced  into  Enrope  about  the 
beginning  of  the  eighteenth  century.  But  from  a  use  to  which  it  is  very  generallv  applied  of  rubMng  out 
the  marks  made  upon  paper  by  a  blackJead  pencU,  it  is  better  known  to  most  peqiie  in  this  country  bv  the 
name  of  Indian  rubber.  It  Is  obtained  chiefly  flrom  hsvoa  caoutchouc  and  Jatropha  elastikca,  trees  indi. 
genouB  to  South  America ;  but  it  has  been  obtained  also  from  several  trees  which  grew  in  the  East  Indies, 
such  as  ficus  indicus,  artocarpus  integrifolla,  and  urccola  dastica.  If  an  Incision  is  made  into  the  bark  of 
any  of  these  plants  a  milky  Juice  exudes,  which,  when  exposed  to  the  air,  concretes  and  fimns  caoutchouc. 
As  the  obiect  of  the  natives  in  coUecting  it  had  been  originally  to  form  It  into  vessels  for  thdr  own  use.  It 
Is  generally  made  to  concrete  In  the  form  of  bags  or  bottles.  Hits  is  done  by  applying  the  Juice,  when 
fluid,  in  thin  lavers  to  a  mould  of  dry  day,  and  then  leaving  it  to  concrete  In  the  sim  or  by  the  fire.  A 
second  layer  is  added  to  the  first,  and  others  in  succession,  till  the  vessd  acquires  the  thickness  that  Is 
wanted.  The  mould  is  then  broken  and  the  vessd  fit  for  use,  and  in  this  state  it  is  generally  brought  ha- 
tp  Europe.  It  has  been  brought,  however,  even  in  its  milky  state,  by  beina  confined  fhim  the'actlon  of 
the  air.  If  the  milky  juice  Is  exposed  to  the  air,  an  dastlc  pellicle  is  formed  on  the  surfooe.  If  it  is  con. 
fined  in  a  vessel  containing  oxygene  gas,  the  peUide  is  formed  sooner.  If  oxymuriatic  add  is  poured  into 
the  milky  Juice,  the  caoutchouc  preapitates  immediatdy.  This  renders  it  probable  that  the  formation  of 
the  caoutchouc  is  owing  to  the  sibsorption  of  oxvgene  Caoutchouc,  when  pure,  is  of  a  white  odor,  with- 
out taste  and  without  smelL  The  black  cdor  m  the  caoutchouc  of  commerce  Is  owing  to  the  method  of 
drying  the  different  layers  upon  the  moulds  on  which  they  are  wread.  They  are  dried  by  being  exposed 
te  smoke.  The  black  color  of  the  caoutchouc,  therefor^  is  owing  to  the  smoke  or  soot  dtemating  with 
its  difll^rent  layers.  It  is  soft  and  pliable  like  leather,  'and  extremely  ebwtic,  so  that  it  may  be  stretched 
to  a  very  great  length,  and  still  recover  its  former  sise.  Its  spedfic  gravitv  is  0*9835.  Oough,  of  BCaii. 
diester,  has  made  some  curious  and  Important  experiments  .on  the  connecaon  between  the  temperature 
of  caoutchouc  and  its  dasticity,  flrom  which  it  results  that  ductility  as  wdl  a»  fiuidity  Is  owing  to  latent 
beat.  Caoutchouc  is  not  altered  by  exposure  to  the  air.  It  is  perfectly  insoliible  in  water ;  but  If  boiled 
in  water  for  some  time  its  edges  become  so  soft  that  they  will  cement,  if  pressed  and  kept  fiyr  a  while  dose- 
l/tofsther.    It  y  insduble  ia  alcoM,  but  aduble  in  ether. .  It^  fduhle  alao  In  volatiW  oUs  and  in  alka. 
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Set.  And  (hm  the  aetkn  operated  upon  by  adds  k  Is  thought  to  beconpoaed  of  cathoti,  bydrofren. 
oKygen,  and  aiote.  It  seenia  to  exist  in  a  great  Tariety  of  pbmts  oamMned  with  other  ingredients^  It 
nay  be  separated  ftom  resins  by  alcohol  It  may  be  separatra  firom  the  berries  of  the  mlsseltoe  by  meana 
of  water,  and  from  other  yegetable  substances  by  other  processes.  It  is  said  to  be  contained  both  in  oftfum 
and  in  mastic  But  from  these  substances  it  cannot  be  extracted  in  sufficient  quantities  to  make  it  worth 
the  labor.  It  is  applied  to  a  great  many  useftil  purposes  both  in  medidne  and  the  arts,  to  which,  from 
III  great  pliabiKty  and  elasticity,  it  is  uncommcmly  well  adapted.  In  the  countries  where  it  is  produced 
the  natives  make  boots  and  shoes  of  it.  and  oftoi  use  it  bv  wav  of  candle. 

I46&.  Cork.  The  substance  known  by  the  name  of  oorx  is  the  outer  and  exIbUated  bark  of  the  quercua 
auber  or  cork-tree,  a  necies  of  oak  that  grows  in  great  abundance  in  France,  l^in,  and  Italy.  But  to 
prevent  its  natural  exfoliation,  which  is  always  irregular,  and  to  disengage  it  in  convenient  portions,  a 
uiQgitudinal  indsion  is  made  in  the  bark  from  the  root  to  the  top  of  the  stem;  and  a  transverse  and  dr. 
colar  indsion  at  each  extremity.  The  outer  layer,  which  is  cork  J[s  then  stripped  ofl^  and  to  flatten  and 
seduce  It  to  sheets  it  is  put  into  water  and  loaded  with  weights.  The  tree  cootmues  to  thrive,  though  it 
is  thus  stripped  of  its  cork  once  hi  two  or  three  years.  Cork  is  a  light,  soft,  and  eUstic  substance,  dis. 
tingttished  by  the  following  properties :  —  Its  color  is  a  aotX  of  light  tan.  It  is  very  inflammable,  and 
bums  with  a  brieht  white  flame,  leaving  a  black  and  bulky  charcoal  behind.  When  distilled  it  yields  a 
small  quantity  of  ammonia.  Nitric  add  corrodes  and  dissolves  it,  changing  its  color  to  yellow,  and  finally 
decomposes  it,  converting  it  partly  into  an  acid,  and  partly  into  a  soft  substance  resembling  wax  or  resin. 
The  add  which  is  thus  formed  is  denominated  the  suberic  acid,  and  has  been  proved  by  the  experiments 
of  Ijtgnnge  to  be  an  acid  of  a  peculiar  nature.  It  seems  probable  that  cork  exists  in  the  banc  of  some 
other  trees  also,  as  well  a»  the  quercus  suber.  Tlie  bark  of  the  ulmus  suberosa  assumes  something 
of  the  external  iqipearance  of  cork,  which  it  resembles  in  its  thickness,  softness,  and  elastidty,  and  in  ita 
loose  and  porous  texture,  as  well  as  also  in  its  chemical  properties.  Fourcroy  seems,  indeed,  to  regard  the 
epidermis  of  all  trees  whatever  to  be  a  sort  of  cork,  but  does  not  say  on  what  grounds  his  opini(m  ia  • 
Counded. 

1466.  Woodjf  fibrt.  The  principal  body  of  the  root,  stem,  and  branches  of  trees,  is  derignated  by  the 
appdiation  of  wood.  But  the  term  is  too  general  for  the  purpose  of  analytical  distinction,  as  the  part 
designated  by  it  often  includes  the  greater  part  of  the  substances  that  have  been  already  enumerated.  It 
remdns,  thoefbre,  to  be  ascertained  whether  there  exists  in  the  pUnt  any  individual  substance  difibrent 
Ibom  those  already  described,  and  constituting  more  immediatdy  the  Ikbric  of  the  wood.  If  a  piece  oT 
wood  is  well  dried  and  digested,  first  in  water  and  then  in  alcohol,  or  such  other  sdvent  as  shall  produce 
no  violent  eflbcts  upon  the  insohable  parts ;  and  if  the  diaestion  is  ccmtinued  till  the  liquid  is  no  longer 
colored,  and  diasdves  no  more  of  the  substance  of  the  plant,  there  remains  behind  a  sort  of  vegetable 
skeleton,  which  constitutes  the  basis  of  the  wood,  and  which  has  been  dencnninated  woody  fibre.  It  is 
composed  of  bundles  of  kmgltudinal  threads,  which  are  divisible  into  otlieis  still  smaller.  It  is  somewhat 
trsnsparent  It  is  without  taste  and  smdL  and  is  not  altered  by  exposure  to  the  atmosphere.  Itishiso. 
hiUe  hi  water  and  aloohd ;  but  the  fixed  alkalies  decon^wse  it  with  the  assistance  of  heat  When  heated 
hi  the  opo)  air  it  blackens  without  rndttna  orfirothinib  and  exhales  a  thick  smoke  and  pungent  odor, 
leaving  a  cbaiooal  that  retains  the  fbrm  of  the  original  mass.  When  distilled  in  a  retort  it  yidds  an  em. 
pyreomatic  oO,  carburetted  hydrogene  gas,  carbonic  add,  and  a  portion  of  ammonia,  according  to  Four- 
croy,  ladieatiDg  the  presmoe  cX  nitrogen  as  constituting  one  of  its  elementary  prindj^ ;  and  yet  this 
ingredient  doee  not  appear  in  the  result  of  the  later  analysis  of  Gay  Lussac  andThenard,  which  is,  car. 
faon,a2-58;  0Ky|en,41^;  hydrogen, 5«9;  totallOO. 

1467.  CkKrooaL  When  wood  is  burnt  with  a  smothered  flame,  the  volatile  parts  are  driven  ofi*  by 
the  heat,  and  there  renudns  behhid  a  substance  exhibiting  the  exad  fimn,  and  even  the  several  layers  of 
the  ori^nalmaaa  This  process  is  denominated  charring,  and  the  substance  obtained,  charcoal  As  it  is 
the  woody  fibre  alone  which  resists  the  action  of  heat,  while  the  other  parts  of  the  plant  are  dissipated,  it 
is  plain  that  cbaiooal  must  be  the  residuum  of  woody  fllwe,  and  that  the  quantity  of  the  one  must  depend 
upon  the  quantity  of  the  other.  If  they  are  not  rather  to  be  considered  as  the  same.  Charcoal  may  be  ob. 
triaed  fhim  almost  all  parts  of  the  plimt,  whether  solid  or  fluid.  It  often  escapes,  however,  during  com. 
buthai,  under  the  fimn  of  carbonic  add,  of  which  it  constitutes  one  of  the  elements.  From  a  variety  of 
expotanents  made  on  diflferent  plants  and  on  their  diilbrait  parts,  it  rapears  that  the  green  parts  contahi 
a  gretiter  proportion  of  charcoal  than  the  rest  But  this  proportion  is  fbund  to  diminish  in  autumn,  when 
the  green  parts  begin  to  be  deprived  of  their  glutinous  and  extractive  Juice.  The  wood  contains  more 
cbareoal  than  the  alburnum,  the  bark  more  than  both.  But  this  last  result  is  not  constant  in  all  plants, 
because  the  bark  is  not  a  homogeneous  substance,  the  outer  parts  being  afibcted  bv  the  air  and  the  inner 
parts  not  The  wood  (rf  the  quercus  robur,  separated  fkom  the  alburnum,  yidded  firom  lOOparts  of  its 
dried  substance  19.75  of  charcod;  the  alburnum,  17.5;  the  bark,  fi8;  leaves  gathered  m  May,  80;  in 
September,  98.  But  the  quantity  of  charcod  dii!m  also  in  diflbrent  plants,  as  wdl  tA  in  difibrent  parts 
of  the  same.  Aooording  to  the  experiments  of  Mushet,  100  parts  of  the  following  trees  affbxded  aa 
IbDows:—  ^ 

UcmiB-vltte  •   SG*8      Walnut' S0>6 


Odt.      .      .      . 

ifalKkfaiKll 


M-5 
tt-6 


HoUy 19-9 

Beech 19-9 

Annricm  naple   ....  19>9 

Elm 19-6 


Nonnv  fir     •      .      .      .  I9't 

Sallow IM 

Aih I7i| 

Birch      -  ....  17.4 

Scotch  piaa   .....  16*4 


1468L  The  properiks  qfduirootU  are  insolubility  \n.  water,  of  which,  however,  it  absorbs'a  portion  when 
newly  made,  as  also  of  atmorahcric  air.  It  is  incapable  of  putrefaction.  It  is  not  alterea  by  the  most 
violent  heat  that  can  be  i^ipliea,  if  all  air  and  moisture  are  excluded ;  but  when  heated  to  about  800  it 
bonis  in  atmoqAeric  air  or  oxygene  gas,  and  if  pure,  without  leaving  any  residuum.  It  is  regarded  1^ 
chemists  a^  being  a  triple  xMxmpouxid,  of  which  the  Ingredients  are  carbon,  hydrogene,  and  oxygene. 
Charcod  is  of  greet  utility  both  to  the  chemist  and  artist  as  a  fuel  for  heating  mniaces,  as  well  aa  for  a 
variety  of  other  purposes.  It  is  an  esfcellent  filter  for  purifying  water.  It  is  a  very  good  tooth-powder  ; 
and  is  also  an  inmncnsable  insredient  in  the  important  manufacture  of  gunpowder. 

14691  The  mp.  if  the  branch  of  a  vine  is  cut  asunder  early  in  the  spring,  before  the  leaves  have  begun 
to  expand,  a  dear  and  odorless  fluid  will  issue  fhim  the  wound,  which  gardeneis  denominate  the  tears  of 
the  vine.  It  to  merely,  however,  the  ascending:  sap,  and  may  be  procured  fhm  almost  any  other  idant  by 
tile  same  or  similar  means,  and  at  the  same  season ;  but  particularly  fkom  the  maple,  birch,  and  walnut- 
tice,  by  means  of  boring  a  hole  in  the  trunk.  It  issues  chiefly  fhnn  the  porous  and  mixed  tubes  of  the 
alburnum ;  tiioug^  sometimes  it  does  not  flow  fkeely  till  the  bore  is  carried  to  the  centra  A  small  branch 
of  a  vine  has  been  known  to  yield  firom  twdve  to  sixteen  ounces,  hi  the  qwoe  of  twenty.four  hours.  A 
maple4ree  of  moderate  sise  yidds  about  200  oints  in  a  season,  as  has  been  already  stated ;  and  a  Ureh- 
tree  has  been  known  to  yield  in  the  course  or  the  bleedlng.seas<H),  a  quantity  equal  to  its  own  wdj^t  In 
the  stt»  of  fiigus  sylvatlea,  Vauquelin  fbund  the  following  ingredients :  — >  Water,  acetate  of  lime,  witn  ex. 
or  add,  acetate  of  potass,  ^llic  add,  tannin,  mucous  and  extractive  matter,  and  acetate  of  dumina. 


In  1099  parts  of  d»e  no  of  the  ulmus  campestris,  he  found  1QS7  parts  of  water  and  vdatile  matter,  9iM0  of 
•eetato  of  potaai,  l-OOO  of  veeetaUe  matter.  0796  of  carbonate  of  lime,  besides  some  dight  indications  of 
the  pcesenoe  of  mliAaric  and  muriatic  acids ;  and  at  a  later  period  of  the  season  he  found  the  vegetable 
matter  increased,  and  the  carlxmate  of  lime  and  acetate  of  potass  diminished,  firom  the  above  expert, 
ncda,  therefbre.  as  wcH  m  firom  those  of  other  chenUsts,  it  is  |riain  that  the  aim  consists  of  a  great 
variety  of  ingredients,  diflbring  in  diflbrent  spedes  of  plants ;  though  there  to  too  littie  known  ooooemhig 
«  to  waCTBrtthedediictiiott  of  any  general  copduifcopi,  as  theaumbciof  planta  whose  say  has  becahtthei^ 
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to  ukalyiedlfTBtbiitvenrlliBMed.    Itistbe«nndaiidpriiidpaliouiworTeaeCableallmait.'aiiaiii^ 
Rgmrded  ai  bemg  MNnewbat  analoeouf  to  the  Uood  of  nnimaU  .  It  is  not  made  uie  of  bjr  maiw  at  kaat  in 
Iti  natural  state.    But  there  are  treea,  sudi  as  the  birch,  whose  sap  may  lie  mamiftrhired  into  a  Teiy 
])leasant  wine;  and  it  ii  well  known  that  the  tap  of  Uie  American  maple-tree  yieUs  a  oouideribi* 
quantity  of  sugar. 

1470.  Tkepnmer Juice.  'When  the  sap  has  received  its  last  degree  of  dabontion  ftom  the  diUferent  or* 
gus  through  wnicn  it  has  to  pass,  it  is  converted  into  a  peculiar  fluid,  called  the  proper  Juioa  This  fluid 
may  be  diRtinguished  tram  the  sap  by  means  of  its  color,  which  Is  generally' green,  as  in  periwinkle ;  or 
red,  as  in  logwood :  or  white,  as  in  spurge ;  or  y^low,  as  in  celandine ;  flrom  the  two  last  of  which  It  may 
readily  be  obtained  by  tireaking  the  stem  asunder,  as  it  will  then  exude  fhnn  the  fVacture.  Its  principal 
■eat  is  in  the  bark,  where  it  occupies  the  simple  tubes ;  but  sometimes  it  is  situated  between  the  bark  ukI 
wood,  as  in  the  juniper.tree ;  or  in  the  leaf,  as  in  the  greater  part  of  herbs ;  or  it  is  difi^ised  throughout 
the  whole  plant,  as  In  the  flr  and  hemlock ;  in  which  case,  either  the  proper  juice  mixes  with  the  mp,  or 
the  vessels  containing  it  have  ramlflcations  so  fine  as  to  be  altogether  ImperoeptiUe.  It  is  not,  however^ 
tile  same  in  all  plants,  nor  even  in  the  diffteent  parts  of  the  same  plant  In  the  cberry4ree  it  is  mucila. 
glnous ;  in  the  pine  it  is  resinous ;  in  spvage  and  celandine  it  is  caustic,  tliough  rceembling  In  appearanoe 
an  emulsion.  In  many  plants  the  proper  juice  of  the  bark  is  diflbrent  ftom  that  of  the  flower ;  and  the 
woper  juice  of  the  fhilt  diflbrent  ftom  both.  Its  appearance  under  the  microscope^  according  to  Senebier, 
li  tnat  of  an  assemblage  of  small  globules  connected  by  small  and  prism-shaped  substances  placed  between 
tiion.  If  this  juice  could  be  obtained  in  a  state  of  purity,  its  analysis  would  throw  a  cooaiderBble  degree 
of  light  upon  the  sul^ect  of  vegetation.  But  it  seems  impracticable  to  extract  It  without  a  mixture  of 
■api  Senebler  analned  the  milky  juice  of  euphorbia  cyparissias,  of  which  he  had  procured  a  small 
quanti^  considerably  pure,  though  its  pungency  was  so  great  as  to  occasion  an  inflammatloo  of  the  evea 
to  the  penon  emplo^  to  procure  it  It  mixed  readily  wUh  water,  to  which  it  communicated  its  color. 
Vfhen  left  exposed  to  the  tAr  a  slight  precipitation  ensued ;  and  when  allowed  to  evaporate  a  thin  and 
opa<iue  crust  remained  behind.  Alcohol  coagulated  it  into  small  globules.  £ther  dissolved  It  entirely,  aa 
(Hd  also  oil  of  turpentine.  Sulphuric  acid  changed  its  color  to  black ;  nitric  acid  to  green.  The  most  ac- 
curate .experiments  on  the  siu^ject  are  those  of  ChaptaL  When  oxymuriatic  acid  was  poured  Into  the 
peculiar  Juice  of  euphort>ia,  a  very  copious  white  precipitate  Ml  down,  which,  when  washed  and  dried, 
nad  the  appearanoe  of  starch,  and  was  not  altered  by  keepbiff.  Alcohol,  aided  by  heat,  dissolved  two 
thirds  of  it,  which  the  addition  of  water  again  precipitated.  Tiney  had  all  the  properties  of  resin.  The 
remaining  third  part  possessed  the  properties  of  woody  fibra  The  same  experimoit  was  tried  on  the  joioe 
of  a  vari^  of  oUier  plants,  and  tne  result  unlftwmly  was  that  oxymuriatic  add  precipitated  from  them 
woody  fibre. 

1471.  TV  vhinea  <tfpUnUtha9egmtr^  been  tkemg^i  to  reside  in  'their  proper  Jtdeee,  and  the  opinion 
icems  Indeed  to  be  well  founded.    It  is  at  least  proved  by  expertanent  in  the  poppy,  qwurge,  and  fig.    Hie 

Sloe  of  the  first  is  narcotic,  of  the  two  last  corrosive.  The  diuretic  and  balsamic  virtues  of  the  fir  realde 
its  turpentine,  and  the  purgative  property  of  jal^  in  its  resin.  If  sugar  is  obtained  ftom  the  aap  of  the 
augar-cane  and  maple,  it  is  only  because  It  has  been  mixed  with  a  quantity  of  proper  Juice.  Hie  barfc 
cerbdnly  contains  it  in  greatest  abundance,  as  may  be  exemplifled  In  cinnamon  and  quiiiqulna.    But  the 

ERCh-trce  ftimlshes  an  exception  to  this  rule :  its  flowers  are  purgative,  and  the  whole  pbnt  aromatic  ; 
t  its  gum  Is  without  any  distinguished  virtues.  Malpighl  regarded  the  proper  Juice  as  the  principle 
ef  iKNurishment,  and  compared  it  to  the  Mood  of  animals :  bat  this  aiudoey  does  not  bold  very  closely. 
The  sap  is,  perhaps,  more  analogous  to  the  blood,  ftom  which  the  proper  Juice  is  nther  a  secretion.  ■  In 
one'reqiect,  however,  the  analogy  holds  good,  that  Is,  with  reourd  to  extravaaated  blood  and  peculiar 
juices.  If  the  Mood  escapes  ftom  the  vessels  it  fiwms  neither  flesh  nor  bones,  but  tumors ;  and  if  the  pro. 
per  Juices  escapes  ftom  the  vessels  containing  them,  they  flvm  neither  wood  nor  bark,  but  a  himp  or 
deposit  of  inspissated  fluid.  To  the  sap  or  to  the  proper  juice,  or  rather  to  a  mixture  of  both,  we  mustie. 
fer  such  substances  as  are  obtained  from  plants  under  the  name  of  expressed  Juices,  because  It  is  evident 
that  they  can  come  ftom  no  other  source.  In  this  state  they  are  generally  obtained  in  the  flnt  frntannr 
whether  with  a  view  to  their  use  in  medicine  or  their  appllcatloo  to  the  arta.  It  is  the  business  of  the 
diemist  <x  artist  to  separate  and  purity  them  afterwards  aooording  to  the  peculiar  ol^ect  he  may  happen 
to  have  in  view,  and  the  use  to  which  he  purposes  to  apply  them.  They  contain,  like  the  s^t,  acetate  at 
potass  or  of  Hme,  and  aanime  a  deeper  shade  of  color  when  exposed  to  tlie  flie  or  air.  Hie  oxymuiiatle 
add  |neci|ritates  ftom  them  a  colored  and  flaky  substance  as  ftom  the  aap^  and  they  yield  by  evaporalian 
a  quantity  of  extract  But  they  diflfer  from  the  sap  in  exhibiting  no  traoes  of  tamdn  or  gulio  aod,  and 
tait  rardy  ot  Uie  saochartaie  prindple. 

1478.  A$kei.  When  vegetables  are  burnt  in  the  open  air  the  greatest  part  of  their  substance  is  evno. 
nted  during  the  process  of  combustion :  but  ultimatelv  Uiere  remains  behind,  a  portion  which  is  atto. 
eether  incomlmtable,  and  Incapable  of  being  volatilisea  by  the  action  of  fire.  Tliis  residuum  is  known  by 
the  name  of  ashes.  Herbaceous  plants,  after  being  dried,  yieU  more  ashes  than  woody  plants}  the  leavea 
more  than  the  branches ;  and  the  branches  more  than  the  trunk.  The  alburnum  yields  also  moieasbei 
than  the  wood ;  and  putrifled  vegetables  yield  more  ashes  than  the  same  vegctaUks  in  a  fresh  state,  if  the 
potreAurtion  has  not  taken  placeln  a  current  of  water:  Hie  result  of  Saussure'i  experiments  on  lOOOparta 
of  diflbrent  plants  was  as  ibUowa:  — 

atth$ni  kt  M^,  M»d  imcfm  ct  iht  nA SSgrntt^frnkm, 

0Mn  iMTH  flfOwoak IS 

dited  InvM  ef  the  ifaadodndRii  •      •      -  M 

dftod  ln?M  ef  the  oeiciilm  hlpmcatlaaani  7S 

tnmkMidlvwwhMorniciihiftbmpocarianiim  85 

OtOtnt  fa  a>|il— ill-,  dried  I—tw  ef  the  —cului  hfppemninim  88 


dried  lekTeteftlieedE 
t^om  leavci  of  die  eek 


Omtkeni  »hm  {mJUmnr,  leavei  cTpimin  ativiim 
OoAeni  ivAai  foiHitt,  leaves  erpimn  ntl««m 

leaveeefridajabe 
Oettmri*c^kf»eHNiMriiitoJlHwr,tlMtaneeertlwvldsfeba     .       18 
OMb,  the  dried  berk  60,  the  sllNinnim  4,  wood      .      .      .      .      S 
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147SL  7fteanel!|!is<r4fiyk«aa)hMOfplants,withaviewtothe  dlsoovenroftheiBgredicntiof  whkhtb^ 
are  composed,  produces  alkalies,  earths,  and  metals,  whkSh  must  therefore  be  considered  as  lngre<ttentB  In 
the  composition  of  the  vegetable  But  vegetable  ashes  contain  also  a  variety  of  other  principles*  oocur- 
ring,  however,  in  such  sinall  proportions  as  generally  to  escape  obsenrafien.  Peibapstheycontabiattsub* 
stances  not  capable  of  being  vdatUtsed  by  the  action  of  fire. 

1474.  AUtaUee.  The  alkalies  are  a  peculiar  dass  of  substances,  distinguished  by  a  caustic  taste  ani 
the  property  of  changing  vegetable  bhies  to  green.  They  are  generally  regarded  as  being  three  in  mun- 
ber,po£B8S,soda,anaammooia,ofwhich  the  two  fiwmer  only  ate  fiiuixl  in  the  ashes  of  vegetahlesL  Am- 
moma  is.  indeed,  often  obtained  from  vegetable  substances  tnr  means  of  distillation,  hut  then  it  is  alwaye 
formed  ouring  the  process.  If  the  ashes  of  land  vegetables,  lainit  in  the  open  alr|aie  repeatedly  wastied 
in  water,  and  the  water  filtered  and  evaporated  to  dryness,  potaas  is  left  buiind.  Tlwpoteasofoouiineme 
Is  manunctured  In  this  manner,  thoush  it  is  not  quite  mnk  But  it  may  be  iiuiifled  by  dianlvinr  it  la 
spirits  of  wine,  and  evaporating  the  solution  to  dryness  in  a  silver  vessd.  When  pure  It  Is  white  and  armU 
transparcnt  and  is  cxtremdy  caustic  and  deliquescent  It  dlasdves  all  soft  anhoaal  subitanoesb  and  change* 
vegetable  bmce  into  green,  it  dissolves  ahimfaia,  and  also  a  email  quantity  of  ailex,  with  whicik  it  Aiaea 
Into  glass  by  the  aid  of  fire.  It  bad  been  long  suspected  by  cfaemtate  to  be  a  compound  substaaee ;  and 
■cesHhig te t^ DotaMe dtoceveyy hy  fllrilllavy,.it8  conpqnait  ptrt^are  at  lut  Mceit»iiied  to  hen 
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highly  faitfmnwiiiMe  iitfta]»  wtileh  he  denonrinatetpoftiMlnm,  and  oxjmd— one  ptopoMkiii  of  each.  8060% 
h  found  chiefly  in  mtrine  plant*,  from  the  aahe*  orwhich  it  u  obtained  by  meant  of  mciTiatlon.  It  exim 
in  great  abundance  in  mIioIb  soda,  soateza  maritima,  and  in  Tarious  qiecies  of  Aici.  It  ia  generally  o1>- 
tained  in  the  atate  of  a  carbonate,  but  is  purified  in  the  same  manner  as  potass,  to  which  it  is  similar  in  its 
properties ;  but  from  which  it  is  easUy  distinguished  by  its  forming  a  hard  soap  with  oil,  while  potass  forms 
a  soft  soap.  It  consiats,  according  to  Kr  R  Davy,  of  one  proportion  of  a  metal  which  he  aenominatea 
sodium,  and  two  proportions  of  oxygen.  Such  are  the  only  vegetable  alkalies,  and  modes  of  obtaining 
them.  They  are  round  generally  in  the  state  of  carbonates,  sulfmates,  or  muriates,  salts  that  form  IwyondT 
all  comparison  the  most  abundant  ingredient  in  the  ashes  of  green  herbaceous  plants  whose  parts  are  in  a 
state  of  vegetation.  Tlie  ashes  of  Uie  golden  rod,  growing  in  an  uncultivated  soil,  and  of  the  bean,  turn, 
sol,  and  wheat,  were  found  by  Sauasure  to  contain  at  least  three  'fourths  of  their  weight  of  alkaline  salts. 
This  was  nearly  the  case  also  with  the  leaves  of  trees  just  bursting  ttom  the  bud.  But  the  proportion  of 
alluline  salts  is  fbund  to  diminish  rather  than  to  augment  as  the  parts  of  the  plant  are  developed. 
The  ashes  of  the  leaves  of  the  oak,  gathered  in  May,  yielded  47  parts  in  the  100  of  aualhie  salts ;  and  in 
September,  onlv  17. 

UlS.  Tke  nmUg  tftke  aOuUkt,  as  obtained  fh>m  vegetahlea,  ia  of  the  utmost  importance  In  the  arts, 
psiticularly  in  the  formation  of  glass  and  of  soaps.  If  a  mixture  of  soda  or  potass,  and  Alex  or  sand,  in 
certain  pro^rtions,  ia  exposed  to  a  violent  heat,  the  ingredients  are  melted  down  into  a  fluid  mass,  which 
is  glass  in  a  state  of  f\iaion.  In  this  state  it  may  be  moulded  into  almost  any  form  at  the  pleasure  of  the 
artist  And  accordingly  we  find  that  it  is  manufactured  into  a  great  variety  of  utensils  and.  instrumeritSy 
under  the  heads  of  flindglass,  crown-glass,  bottle-glass.  Bottle-glass  is  the  coarsest ;  it  is  formed  of  soda' 
and  common  sand,  and  is  used  in  the  manufitcture  of  the  coarser  sort  of  ImtUes.  Crown-glass  is  con^xMed 
ofiodaand  fine  sand:  it  is  moulded  into  large  pUtes  for  the  purpose  of  fbrming  window-glasses  and 
looking-glaascs.  FlinUglass  ia  the  finest  and  most  tranniarent  of  all :  that  which  is  of  the  best  quality  ii 
oomposed  of  ISO  parts  of  white  siliceous  sand,  40  parts  or  pearUuh.  S5  of  red  oxide  of  lead,  IS  of  nitrate  of 
potess,  and  25  of  black  oxide  of  manganese.  It  ia  known  also  by  the  name  of  crystal,  and  may  be  cut  and 
polished  so  as  to 'serve  for  a  variety  of  ornamental  purposes,  as  well  as  for  the  more  important  and  more 
uefbl  laupoaes  of  forming  optical  Insmunenta,  of  which  the  discoveries  of  the  telescope  and  the  micro, 
scope  are  the  curious  or  sublime  results.  If  a  miantity  of  oil  is  mixed  with  half  its  weight  of  a  strong 
solution  of  soda  or  potass,  a  comlnnation  takes  place  which  is  rendered  more  complete  by  means  of  bdiling. 
The  new  omipound  is  soap^  The  union  of  oil  with  potass  forms  soft  soap,  and  with  sooa  hard  soap ;  sub- 
stances  of  the  greatest  efficacy  as  detergents,  and  or  the  greatest  utility  in  the  washing  and  Ueaching  of 
linen.  The  alkalies  are  used  also  in  medicine,  and  found  to  be  peculiarly  eflicacioua  in  the  reduction  of 
orinary  calculi. 

1476.  Earths.     Hie  only  eartl^  which  have  hitherto  been  found  in  plants  are  the 
following  :  lime,  dlica,  magnesia,  alumina. 

1477.  Uma  Is  by  far  the  most  abundant  earth.  It  is  generally  combhied  with  a  portion  of  phosphoric, 
eaitooie,  or  sulphuric  acid,  forming  phosphates,  or  carbonates,  or  sulphates  of  lime.  The  phosphate  of 
iiaw  ia,  next  to  the  alkaline  salt,  the  most  abundant  ingredient  in  the  ashes  of  green  herbaceous  planta, 
whose  parts  are  all  in  a  state  of  vegetation.  The  leaf  of  a  tree,  bursting  f^om  the  bud,  contains  in  its  ashes 
a  greater  proportion  of  earthy  phosphate  than  at  any  other  period :  100  parts  of  the  ashes  of  the  leaves  of 
the  oak.  gathered  in  May,  fUmished  94  parts  of  earthy  phosphate }  in  September,  only  18*25.  In  annual 
plants  tne  proouiti^  of  earthy  phosphate  diminishes  from  the  period  of  their  germination  to  that  of  their 
flowering.  Fumts  of  the  bean,  before  flowering,  gave  14-5  parts  of  earthy  phoqihate :  in  flower,  only  ld'5. 
Caibooate  of  lime  is,  next  to  pboq>hate  of  lime,  the  most  abundant  of  the  earthy  salts  that  are  fbund  in 
vegetahlea.  Bat  If  the  leaves  of  plants  are  washed  in  water  the  proportion  of  carbonate  is  augmented. 
This  is  owing  to  the  subtraction  of  their  alkaline  salts  and  phoq>nate8  in  a  greater  proportion  than  their 
lime.  In  green  heiboceoua  plants,  whose  parts  are  in  a  state  of  increase,  there  is  but  little  carbonate  of 
Hue ;  but  the  ashes  of  the  bark  of  trees  contain  an  enormous  quantity  of  carbonate  of  lime,  and  much 
aiore  than  the  albumunu  as  do  also  the  ashes  of  the  wood.  The  ashes  of  most  seeds  contain  no  carbonale 
of  lime ;  but  they  abound  in  phosphate  of  potass.  Hence  the  ashes  of  plants,  at  the  period  of  the  maturity 
of  the  flrujt,  yield  less  carbonate  of  lime  than  at  any  previous  period. 

1478L  Silica  ia  not  found  to  exist  in  a  neat  proportion  in  the  ashes  of  vegetables,  unless  they  have  been 
isrcviottdy  deprived  of  their  salts  and  pnorohates  by  washing;  but  when  the  plants  are  washed  in  water, 
the  proportion  of  th^r  silica  augments.  The  ashes  of  the  leaves  of  the  hazel,  gathered  hi  May,  yielded 
S:5  parts  of  silica  in  100.  The  same  leaves,  washed,  yielded  four  parts  in  100.  Young  plants,  and  leave* 
bmiting  fkaax  the  bud,  contain  but  littie  of  silica  in  their  ashes ;  but  the  proportion  of  silica  augments  as 
the  parta  are  developed.  But  perhaps  this  is  owing  to  the  diminution  of  the  alkaline  salts.  The  ashes  of 
some  rtalks  of  wheat  gathered  a  month  before  the  time  of  flowering,  and  having  some  of  the  radicle  leaves 
withered,  contained  12  parts  of  silica  and  d5  of  alkaline  salts  in  100.  At  the  ix*riod  of  their  flowering,  and 
vbenmoreof  their  leaves  were  withered,  the  ashes  contained  tSL  parts  of  silica  and  54  of  alludine  salts. 
Seeds  divested  of  their  external  covering,  contain  less  silica  than  the  stoin  furnished  with  its  leaves ;  and 
U  is  somewhat  remarkable  that  there  are  trees  of  which  the  bark,  alburnum,  and  wood,  contain  scarcely 
aov  dlica,  and  the  leaves  a  great  deal,  particularly  in  autumn.  This  is  a  phenomenon  that  seems  inexpli. 
eane.  The  greater  part  of  the  grasses  contain  a  very  considerable.proportion  of  silica,  aa  do  also  the  plwts 
of  the  genus  equisetum.  Sir  H.  Davy  has  discovered  that  it  forms  a  part  of  the  epidermis  of  these  plants, 
and  ia  some  ofthem  the  principal  part  From  100  parts  of  the  epidermis  of  the  following  plants  the  pro- 
portions of  silica  were,  in  bonnet  cane,  90 ;  bamboo,  71*4 ;  common  reed,  48*1 ;  stalks  of  com,  66'5.  Owing 
Id  the  silica  contained  in  the  epidermis,  the  plants  in  which  it  is  found,  are  sometimes  used  to  give  a  polish 
to  the  surfiM»  of  substances  where  smoothness  is  required.  The  Dutch  rush,  equisetum  hyemale,  a  plant 
of  this  kind,  is  used  to  polish  even  brass. 

1479L  Magnesia  does  not  exist  so  abundantiy  in  the  vegetable  kingdom  as  the  two  preceding  earths.  It 
has  been  found,  however,  in  several  of  the  marine  plant^  particularly  ihe  f\ici :  but  salsola  soda  contains 
mate  of  magnena  than  any  other  plant  yet  examined.  According  to  Vauquelin,  100  parts  of  it  contain 
17-9S9Wma9DC«ia. 

14Sa  JInmnuM  has  been  detected  in  several  plants,  but  never  except  ua  very  small  quantities. 
-  148L  MHaiUc  oxides.  Among  the  substances  found  in  the  ashes  of  vegetables,  we  must  class  also  metals. 
Tliey  occur,  however,  only  in  small  quantities,  and  are  not  to  be  detected  except  by  the  most  delicate  ex- 
periments. The  metals  hitherto  discovered  in  plants  are  iron,  mansanese,  and  perha{)8  gold.  Of  these 
inai  is  by  far  the  most  common.  It  occurs  in  the  state  of  an  oxide,  and:  the  ashes  or  hard  and  woody  plants, 
such  as  the  oak,  are  said  to  contain  nearly  one  twelfth  of  their  own  weight  of  this  oxide.  The  ashes  of 
sslsola  contain  alao  a  oonaideraMe  quantity.  The  oxide  of  manganese  was  first  detected  in  the  ashes  of 
vegetables  by  Schcele,  and  afterwards  found  by  Proust  in  the  ashes  of  the  pine,  calcndubi,  vine,  green  oak, 
and  fig.tree.  BecebCT,  Kunckd,  and  Sage,  together  with  some  other  chemists,  contend  also  for  the  ex- 
istcnce  of  gold  in  the  ashes  of  certain  plants :  but  the  very  minute  portion  which  they  found,  seems  more 
Ukdy  to  have  proceeded  from  the  lead  employed  in  the  process  than  f^om  the  ashes  of  the  plant  It  has 
been  observed  by  Saussore,  tiiat  the  proportion  of  the  oxides  of  iron  and  of  manganese  augments  in  the 
ashes  of  plants  as  their  vegetation  advances.  The  leaves  of  trees  fhmish  more  of  these  principles  in  au. 
tann  than  in  spring.  It  Is  so  also  with  annual  plants.  Seeds  contain  metals  hi  less  abundance  than  the  stem  ; 
and  H  plants  ace  washed  in  water,  the  proportions  of  their  metallic  oxides  is  augmented. 

14tS.  StuhareViefrimapaiHigre^aents  that  enter  into  the  vegetable  composition.    They  are  indeed 
nomffioqs,  thougii loaie  orthem,  inch  as  the  metallic  oxideat  occur  in  such  small  proportions  as  to  render 
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SicT.  II.  Simple  iVoducii. 
1484.  Aven/fiti  eoauUaaU  and  uaccmjimtndtd  dementi  include  *U  the  compouDd  in- 
•ndienu  of  vegvlibln.  The  moM  esaential  of  sacb  compounds  coniiit  of  oibon, 
uiyfen,  and  hydrogen ;  ■  small  proportion  of  nitrogen  ia  uid  to  be  found  oulj  in  cru> 
atorm  pUnti.  'Die  remaining  elemenorr  principle*  which  plants  hare  been  Ibund  to 
CoDtam,  iltbough  the;  ma;  he  neceuai;  in  the  T^etttble  economy,  f  et  thej-  are  by  no 
nNana  princtplet  of  the  Bnt  importance,  aa  occurring  only  in  imall  propoitioDS,  and 
bdng  dependent  in  *  gnat  meanire  on  aoil  and  stuation  ;  vbenau  the  eleinenta  of  car- 
bon, oijgeo,  and  hydrogen,  forni  aa  it  were  the  ^try  ecsence  of  the  vegetable  lulgect, 
■od  conuitute  hy  thrir  modiHcatioiu  the  peculiar  character  of  the  propertiea  of  the  plant. 
Thii  ia  eoiwpieiioualy  eicmpU6ed  In  the  result  of  the  inrestigations  of  Gay  Lunac,  and 
llieDard,  who  hare  deduced  ttota  a  tcrie*  of  the  most  mioute  and  delicate  eiperimeots 
Ae  three  Allowing  propothiona,  which  they  have  dignified  by  the  aame  of  I^wa  of  V»> 
getable  Nature  (TVoili^  lb  CAem.  Btement.  torn.  iii.  chap.iii.):  —  la^  Vegetable  cnb- 
atances  are  alwaya  acid  when  the  oxygen  they  contain  i>  to  the  hydrogen  in  ■  greater 
proportion  than  in  water ;  2dly,  Vegetable  subatancea  are  alwayt  rcdnous,  or  oily,  or 
■{urituoui,  when  the  oxygen  they  contain  is  to  the  hydrogen  in  a  amaller  proportion  than 
In  water;  Sdly,  Vegetable  substaneea  are  neither  add  nor  leihMus,  but  ncdiarine,  or 
mudlaginuua,  or  analogoutto  woody  fibre  or  starch,  when  (he  oxygen  and  bydrc^en  they 
contain  are  in  the  same  proportion  aa  in  water.    {SeeDr.TktntunttSgitem^Chemtllry.) 


CHir.  IV. 
FtiMctimu  <f  VegOatiO' 

1485.  TIa  hft,  gnurth,  and  propagation  af  pliailt  necs warily  inTolvei  the  Mnrat 
foUowing  topics :  genninatton,  nutriment,  digestion,  growth  and  dnelopementofparta, 
anoDulies  of  vegetable  deTelopemenl,  leiuiiiity  of  vegetables,  impr^nation  of  tba 
ngetahle  germen,  changes  consequent  upon  impregnation,  propagation  and  disperaon 
at  the  species,  cauies  limiting  the  dispersion  of  the  spedei,  eridence  and  character  of 
Vigetafalc  ritality. 

SiCT.  I.      Germinatim  of  tin  Seed. 

1486.  Germimtim  is  that  act  or  opeistion  of  the  Tegetative  prindple  by  which  die 
ombiTO  ia  extricated  from  its  envelopei,  and  conTerted  into  a  plant.  Ilia  ia  univer- 
aally  the  fiat  part  of  the  procen  of  Testation.  For  it  may  be  regarded  aa  an  indu- 
bit^>le  fact,  that  all  plants  spring  cr^nally  from  seed.  The  condiciona  necessar;  Id 
KRUunUion  relate  either  to  tbe  inlemal  state  of  the  seed  itaelf,  or  to  the  drcumslances 
in  whidi  it  is  placed,  with  regard  to  aumnuiding  aubalancea. 

1UT.  IlrjInrceadMoiiiwccHirv  to  ccmMoCtailt,  that  tba  seed  mntf  ban  reacted  aidvlto.  Ub. 
rln  (eedl  ilUau  (arinlBste,  bKSUK  tbrir  lull  are  Botnt  [tiiiaied  to  torn  tbeir  ckamlealaaabfaatiiias 
<B  wbkb  nminaaca  ttfiati.  Tbera  iiasoBie  irnli,  boirtn^  hIhik  gmalaiUBB  Is  said  to  eeesassMca 
IntheTwysiilTiiatl,  ewnbelbretheftutt  li  rlpe,udi>taU*  It  t)  >•(  attached  to  tbe  nzeBt  nunt. 
Sacb  are  ibgie  sf  tb*  laoecksai  sf  Adanioa,  and  a^n  Tlilnua  af  bat  Reilda.  as.wM  H  of  the  raamns 
■elaiBteafabJ.&^lb,  orsainribeaBof  InCaj  to  which  may  be  added  tbe  seeds  of  lb*  csuk 

■BtdakiadMi,  paa, leniB,  Ac    -— -■ —  — .-■-  -* n-r— I   ""i-|'-  "  li  insillMn 

BMSaMiT  to  sow  01  plant  tba  and  sluoit  m  bod  as  it  l>  Adly  ijh,  u  Ib  the  chc  of  tbe  teSbateu  1 
lAleh  wlD  Mt  fBOfaMt*  uBieii  U  Is  lawn  wtttala  dn  or  tli  weeks  after  It  baa  baen  lalheTsd,  BM 
BO*  leedi,  If  luaided  frnm  cueraal  InJurT,  wID  retain  Unlr  nnUDBUnt  AnJ^  An  a  period  of  raanr 

S  Tills  has  been  piond  br  tbe  tipabient  of  (owtaic  weA  that  hare  bem  liu  n  tept )  n  wen  as 
B  darp  ploufrhlDg  up  of  HeM)  Ibat  bare  been  lona  left  wUboul  culttntlni.  A  Held  tliat  was  thus 
Md  up  D«n)ud«ld,.ln  antUnd,  aftat  a  polDd  of  tati  Tears' iM,  ykIM  a  OKtfUtnM  Uadr  ^ 


vliidlE^^' 


OEBHIKATIOM  DP  TBE  SEED.  aif 

ily  bf  Dm  jilsagh->tit««lat  up  la  tta  mttKK',  mAtBiil 
tlfim  Ut  acUat  t^Uu  nap  qriltU. 
tvnulDatkio,  Lr»ensmrdtne|K*cU» 
turaa  or  funlHier  li  brijif  foun^ 

iii(f  point.    H«n  iHidi  do  not  gmolnUe  in  wJnier,  mn  thoiuh 

c  Kco  vin  (cnaLiute  iUn»  on  tpe  retum  o(  tfiriDa,  vhen  ue  eround  hu  bHb  ii^n 

tempcnture  nlted  Eo  tlK  proper  depf&    But  tmt  decree  Tulee  contidcnUv  iq  d^ 

of  leedi,  u  U  obviouf  Ihm  obaervUig  the  timet  of  their  lennlnjLtian,  whether  Lntbeuaw 


1  orHinary  Oegree  of  heat  oimj  b 

- .  ....  J  UpoD  the  Kvne  iinoclplei  Kedi  truuporled 
ur  perLodi  of  germmmtlcMi  pralnfled  till  the  temperaturr  of 
lu  ti  well  FxemphI1«i  tn  tbo  uie  f^  Breeo-houv  uul  tiat- 

.  .  ..  k  that  the  trnjpeTBtuie  muit  not  he  nUed  beyond  ji  cerUlJi 

Ull  principlE  i>  tolillf  dnfiOTHL 


'  mn  lepi  penecur  atj-     nu«y  tnereiore,  «  Hjme  uqiua  eqaivueni  n  i^  u 
Hemrvin  l>  ■Lwiiyaucc|Uh1e totbefitrmeroTjOanleiKr,  InmedUilelj af 


u  liquid  eijuh 

ba"hiZ'Ti>ow^  to  inlScUrinistEigr  BuluieqiuMin 
of  nter  npfilied li not  ■  BUU« of  bidilftreiicc.  Ilieniiur  be  tnolittle,  ortlierema*belooDuch.  If 
Uvnia  too  little, Ihexcd^aftirwuloriiioMuni  if  the(aLiti»iiiuch,  itthoinMi.  Tbecueleoottb* 
■Be,  booVTH,  wtth  iJl  leedi.    Some  cu  Iwu  but  little  iiuriitun,  Ibnigh  otbtn  will  gHmiuto  eren 

whieh  be  pieced  mcielr  upon  a )uew  of  wa  Kunise, u ai  to  Immene  them  bji  »eai1]i  the aneJiaRlaDd 
■Udi  eeruiulal  aa  If  pl«ccd  in  thcioiL    But  Uiiiwiii  fomnttobo  themon  th^  could  bear  i  for  when 

«*ei  whoOj  nhnnwd.    Tlir  Hrdi  of  aquitio  inu«  of  necenit^  gqnninate  under  water ;  and  pcaie 

wbicA  hetbn  eihaiMad.  Tie  teedi  lUd  wH  (eniuate.  But  tber  lermliialad  upon  the  rfjdmlajkia  of 
the ak,  wbkh  la ttaua ptsml bf  aKueqaeace  ID  be naceaiUT  to Iheic  (enDlnallon.  Achaidpiavad  that 
no  Heil  will  fmnlnate  In  nllrogene  |U,  at  caitanic  add  «•,  or  hjdnReoe  na,  except  when  mind  with  ■ 
OTUIn  pee^BRIan  of  min«ne  faa ;  end  henoaoonduded  that  oiygenaM  6  Beceawr  to  the  (ermiaatlori 

nf  lenninatlon  li  accclentnl  br  meani  of  pninul;  iIHfilni  the  leed  In 
nnrbllc  add.    Cmuecd  tnited  In  thli  manner  germhutedin  thevaee 


>,  tho^ifa  lla  i*diiiii7  petiDd  of  (emdnattoo  la  not  leai  tban  tliiitj-tw 
1193.  T^periad  nectuaiyla  compltle  the  pracea  of  utrminaliim  is  not  the  nine  in  til 
Kcda,  eren  when  all  the  neceaary  conditions  hSTC  been  fumiahed.  Some  apeciei  require 
■  thorter,  nndothen  ■  longer  pcnod.  Tht  grasses  btv  among  the  number  oT  those  phmle 
•hoH  seeds  are  of  Ibi-  most  rapid  germiiiBtion ;  then  perhaps  cruciform  plants  ;  then 
tegnminout  plant*;  then  labiate  plants;  then  umbel lifetuui  plants;  and  in  the  hut 
0i3eT  nitaceoua  plants,  whoae  seedt  gerniinue  the  slowest.  The  rollowing  table  in- 
dinlei  the  periods  of  the  gennination  of  ■  considerable  Tsrie^  of  seeds,  as  obsereed  by 


1493.  n^aealplientmena.  Wlien  ■  seed  is  committed  to  the  soil  under  the  conditions 
lliat  hate  been  just  specified,  the  fint  infallible  symptom  of  germinatjoti  is  to  bo  deduced 
ftan  the  proloogatian  of  the  radicle  (_fig.  S30  a.;,  ^30 

bunting  thmugh  its  propo'  inl^^ment*,  aiid  diiect- 
iig  iM  eMremity  downward*  into  the  ami.  The  next 
Mep  m  the  proceaa  of  germliiatJon  is  the  erolution  of 
IfaeootyledDaorcMjMou*  (c),  unleM  the  seed  it  al- 
IngMha'  wotykdonou*,  or  the  cotyledons  hypogean , 
■aintbeoak  [{}.      Tbe  next  step,  in  the  cue  of  seeds 

d  Willi  ootykdooo,  ia  thai  of  the  ejtirication 

It  real  leaf,  from  within  or 

Ion  or  cotyledons,  and  its 
Tlie  last  and  concluding 
tep  is  lb*  deeelapaneiU  oT  the  rudimenti  of  a  stem 
M,  if  tbeipcdct  it  ftinitriied  witb  a  stem,  and  the  ^ 
M«  i«  cmnplete.  Whaterer  way  the  seed  may  be  r 
'■TOBtal.  tbc  ioTindble  Modency  of  the  radicle  is  to 
ittnui  md  gi  iWelf  in  the  »Mlh ;  and  of  tbe  plumdet  to  ascend  imo  tbe  air.  Many 
"^Utuita  hne  been  offescd  to  tt^sount  for  this.  Knight  aecannts  for  it  on  tbe  old 
but  mind  principk  </  gravitatiaii.  Keith  coajectures  that  it  tajiei  place  from  a  power 
«8 
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inherent  in  Ihe  Tegetable  subject,  analogous  to  what  we  call  insdnct  intfae  animal  sub- 
ject, infiillibly  directing  it  to  the  situation  best  suited  to  the  acquisition  of  nutriment  and 
consequent  developement  of  its  parts. 

1494.  Tfte  chendcal  phenomena  of  germination  consiit  chiefly  in  the  changes  that  are  cflteted  in  the 
nutriment  destined  for  the  support  and  developement  of  the  embryo  till  it  is  converted  into  a  plant. 
This  nutriment  either  passes  through  the  cotyledons,  or  is  contained  in  them ;  because  the  embryo  dies 
when  the'v  are  prematurely  cut  ofT.  But  the  farinaceous  sutistance  of  the  cotyledoni,  at  least  in  exaU 
Imminous  seeds,  is  a  proof  that  they  themselves  contain  the  nutriment  They  are  to  be  regarded,  therefore, 
as  repositories  of  the  food  destined  for  the  support  of  the  embryo  in  its  germinating  state.  And  if  the 
seed  u  flimished  with  a  distinct  and  separate  albumen,  then  is  the  albumen  to  be  r^^ardcd  as  the  repo- 
sitory of  food,  and  the  cotyledon  or  cotyledons  as  its  channel  of  conveyance.  But  the  food  thus  contained 
in  the  albumen  or  cotyledons  is  not  yet  fitted  for  the  immediate  nourishment  of  the  embrya  Some 
previous  preparation  Is  necessary ;  some  change  must  be  efi^ted  in  its  properties.  And  this  change  is 
effected  ^  the  intervention  of  chemical  agency.  The  moisture  imbibed  by  a  seed  placed  in  tlie  earth  is 
immediately  absorbed  by  the  cotyledons  or  albumen,  which  it  readily  penetrates,  and  on  which  it  imme- 
diately begins  to  operate  a  chemical  change,  dissolving  part  of  their  farina,  or  mixing  with  their  oily 
particles,  and  fomung  a  sort  of  emulsive  juice.  Ilie  consequence  of  this  cnange  is  a  slight  degree  of 
fermentation,  induced,  perhaps,  by  the  mixture  of  the  starch  and  gluten  of  the  cotyledons  in  the  water 
which  they  have  absorbed,  and  indicated  by  the  extraction  of  a  quantity  of  carbonic  acid  gas^  as  well  as 
by  the  smell  and  taste  of  the  seed.  This  is  the  commencement  of  the  process  of  germination,  which 
tues  place  even  though  no  oxygene  gas  is  present  But  if  no  oxygene  gas  is  present,  then  the  process 
stops ;  which  shows  that  the  i^ncy  of  oxygene  gas  is  indispensable  to  germination.  Accordingly,  when 
oxygene  gas  is  present  it  is  graduuly  inhaled  by  the  seed;  and  the  farina  of  the  cotyledons  is  found  to 
have  changed  its  savor.  Sometimes  it  becomes  acid,  but  generally  sweet,  resembling  the  taste  of  sugar ; 
and  is  consequently  converted  into  sugar  or  some  substance  analogous  to  it  This  is  a  Airther  proof  that 
a  degree  of  fermentation  has  been  induced ;  because  the  result  is  precisely  the  same  in  the  process  of  the 
fermentation  of  barley  when  converted  into  malt,  as  known  by  the  name  of  the  saccharine  fermentation ; 
in  which  oxygene  gas  is  absortied,  heat  and  carbonic  acid  evolved,  and  a  tendency  to  germination  indi. 
cated  bv  the  shooCmg  of  the  radicle.  The  eflbct  of  oxygen,  therefore,  in  the  process,  is  that  of  converting 
the  farina  of  the  albumen  or  cotyledons  into  a  mild  and  saccharine  food,  fit  for  the  nourishment  of  the 
infknt  plant  by  diminishing  the  proportion  of  its  carix)n,  and  in  augmenting;  by  consequence,  that  of  its 
oxygen  and  hydrogen.  The  radicle  gives  the  first  indications  of  life,  expanding  and  bursting  its  integu- 
ments, and  at  length  fixing  itself  in  the  soil :  the  plumelet  next  unfolds  its  parts,  developing  the  rudi- 
ments of  leaf,  branch,  and  trunk :  and.  finally,  the  seminal  leaves  decav  and  drop  off;  and  the  embrvo 
has  been  converted  into  a  plant,  capable  of  abstracting  immediately  from  the  soil  or  atmosphere  the 
nourishment  necessary  to  its  future  growth. 

Sect.  II.     Food  of  the  vegetating  Plant* 

1 495.  The  substances  which  jilants  abslractjrom  the  soil  or  atmosphere^  or  the  food  of  the 
vegetating  plant,  have  long  occupied  the  phytological  enquirer.  What  then  are  the  com- 
ponoit  principles  of  the  soil  and  atmosphere  ?  The  investigations  and  discoveries  of 
modem  chemists  have  done  much  to  elucidate  this  dark  and  intricate  subject  Soil,  in 
general,  may  be  regarded  as  consisting  of  earths,  water,  vegetable  mould,  decayed  animal 
substances,  salts,  ores,  alkalies,  gases,  perhaps  in  a  proportion  corresponding  to  the  order 
in  which  they  are  now  enumerated ;  which  is  at  any  rate  the  &ct  with  regard  to  the  three 
first,  though  their  relative  proportions  are  by  no  meuis  uniform.  The  atmosphere  has 
been  also  found  to  consist  of  at  least  four  species  of  elastic  matter  —  nitrogen,  oxygen, 
carbonic  acid  gas,  and  vapor ;  together  with  a  multitude  of  minute  particles  detached 
from  the  solid  bodies  occupying  the  surface  of  the  earth,  and  wafted  upon  the  winds. 
Hie  two  former  ingredients  exist  in  the  proportion  of  about  four  to  one ;  carbonic  add 
gas  in  the  proportion  of  about  one  part  in  100 ;  and  vapor  in  proportion  still  less. 
Such  then  are  the  component  principles  of  the  soil  and  atmosphere,  and  sources  of  v^e- 
table  \iourLshment.  .  But  the  whole  of  the  ingredients  of  the  soil  and  atmosphere  are  not 
taken  up  indiscriminately  by  the  plant  and  converted  into  vegetable  food,  because  plants 
do  not  thrive  indiscriminately  in  all  varieties  of  soil.  Part  only  of  the  ingredients  are 
selected,  and  in  certain  proportions :  as  is  evident  from  the  analysis  of  the  vegetable  sub- 
stance given  in  the  foregoing  chapter,  in  which  it  was  found  that  carbon,  hydrogen, 
oxygen,  and  nitrogen,  are  the  principal  ingredients  of  plants ;  while  the  other  ingredients 
contained  in  them  occur  but  in  very  small  proportions.  It  does  not  however  follow,  that 
these  ingredients  enter  the  plant  in  an  uncombined  and  insulated  state,  because  they  do 
not  always  so  exist  in  the  soil  and  atmosphere ;  it  follows  only  that  they  are  inhaled  or  ab- 
sorbed by  the  vegetating  plant  under  one  modification  or  another.  The  plant  then  does 
not  select  such  principles  as  are  the  most  abundant  in  the  soil  and  atmosphere ;  nor  in 
the  proportions  in  which  they  exist ;  nor  in  an  uncombined  and  insulated  state.  But 
what  are  the  substances  actually  selected ;  in  what  state  are  they  taken  up ;  and  in  what 
proportions  ?  In  order  to  give  arrangement  and  elucidation  to  the  subject,  it  shall  be 
considered  under  the  following  heads :  Water,  Gases,  Vegetable  Extracts,  Salts,  Earths, 
Manures. 

1496.  Water.  As  water  is  necessary  to  the  commencement  of  vegetation,  so  also  is  it 
necessary  to  its  progress.  Plants  will  not  continue  to  vegetate  unless  their  roots  are 
supplied  with  water ;  and  if  they  are  kept  long  without  it,  the  leaves  will  droop  and 
become  flaccid,  and  assume  a  withered  appearance.  Now  tills  is  evidently  owing  to  the 
loss  of  water ;  for  if  the  roots  are  agaii)  well  supplied  with  water,  the  weight  of  the  plant 
is  increased,  and  its  freshness  restored.  But  many  plants  will  g^w,  and  thrive,  and 
eflfbct  the  developement  of  all  their  parts,  if  the  root  is  merely  immersed  in  water, 
though  not  fixed  in  the  soil.     Tulips,  hyacinths,  and  a  vwiety  of  plants  with  bulboua* 
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roots,  may  be  w  reared,  and  are  often  to  be  met  with  so  Tegetating ;  and  many  plants 
will  also  vegetate  thou^  wholly  immersed.  Most  of  the  marine  plants  are  of  this  de- 
scription. It  can  scarcely  be  doubted,  therefore,  that  water  serves  for  the  purpose  of  a 
vegetable  aliment.  But  if  plants  cannot  be  made  to  vegetate  without  water ;  and  if 
they  will  vegetate,  some  when  partly  immersed  without  the  assistance  of  soil ;  and  some 
even  when  totally  immersed,  so  as  that  no  other  food  seems  to  have  access  to  them ;  does 
it  not  follow  that  water  is  the  sole  food  of  plants,  the  soil  being  merely  the  basis  on 
which  they  rest,  and  the  receptacle  of  their  food  ?  This  opinion  has  had  many  advo- 
cates ;  and  the  arguments  and  experiments  adduced  in  support  of  it  were,  at  one  time, 
thott^t  to  have  completely  established  its  truth.  It  was  indeed  the  prevailing  opinion 
of  the  seventeenth  century,  and  was  embraced  by  several  philosophers  even  of  ^  eight- 
eenth century ;  but  its  ablest  and  most  zealous  advocates  were  Van  Helmont,  Boyle, 
Du  Hamel,  and  Bonnet,  who  contended  that  water,  by  virtue  of  the  vital  energy  of 
ibe  plant,  was  sufficient  to  form  all  the  different  substances  contained  an  vegetables. 
Du  Hamel  reared  in  the  above  manner  plants  of  the  horse-chestnut  and  almond  to  some 
considerable  size,  and  an  oak  till  it  was  eight  years  old.  And,  though  he  informs  us 
that  they  died  at  last  only  from  neglect  of  watering:  yet  it  seems  extremely  doubtful 
whether  they  would  have  continued  to  vegetate  much  longer,  even  if  they  had  been 
watered  ever  so  regularly ;  for  he  admits,  in  the  first  place,  &at  they  made  l/gsa  and  less 
progress  every  year ;  and,  in  the  second  place,  that  their  roots  were  found  to  be  in  a 
very  bad  state.  The  result  of  a  great  variety  of  experim^its  is,  that  water  is  not  the 
sole  food  of  plants,  and  is  not  convertible  into  the  whole  of  the  ingredients  of  the  v^et- 
able  substance,  even  with  the  aid  of  the  vital  energy ;  though  plants  vegetating  merely 
in  water,  do  yet  augment  the  quantity  of  their  carbon. 

1497.  G<tses*  When  it  was  found  that  water  is  insufficient  to  constitute  the  sole  food 
of  plants,  recourse  was  next  had  to  the  assistance  of  the  atmospheric  air ;  and  it  was 
believed  that  the  vital  energy  of  the  plant,  is  at  least  capable  of  furnishing  all  the  dif- 
ferent ingredients  of  the  vegetable  substance,  by  means  of  decomposing  and  combining, 
in  different  ways,  atmosphenc  air  and  water.  But  as  this  extravagant  conjecture  is 
founded  oa  no  proof,  it  is  consequently  of  no  value.  It  must  be  confessed,  however, 
that  atmospheric  air  is  indispensably  necessary  to  the  health  and  vigor  of  the  plant, 
SB  may  be  seen  by  looking  at  the  difierent  aspects  of  plants  exposed  to  a  free  circulation 
of  sir,  and  plants  deprived  of  it :  the  foriner  are  vigorous  and  luxuriant ;  the  latter 
wesk  and  stunted.  It  may  be  seen  also  by  means  of  experiment  even  upon  a  small 
scale.  If  a  plant  is  placed  under  a  glass  to  which  no  new  supply  of  air  has  access,  it  soon 
begins  to  laxiguii^,  and  at  length  withers  and  dies ;  but  particularly  if  it  is  placed  under 
the  exhausted  receiver  of  an  air-pump ;  'as  might  indeed  be  expected  from  the  failure  of 
the  germination  of  the  seed  in  simUar  circumstances.  The  result  of  experiments  on  tiiis 
subject  is,  that  atmospheric  air  and  water  are  not  the  only  principles  constituting  the 
food  of  plants.  But  as  in  germinatioii;  so  also  in  the  progress  of  vegetation,  it  is  part 
only  of  (he  component  principles  of  the  atmospheric  air  that  are  adapted  to  the  purposes 
of  vegetable  nutrition,  and  selected  by  the  plant  as  a  food.  Let  us  take  them  in  the 
order  of  their  reversed  proportions. 

1498.  The  ^ffM  of  the  appUeaUon  of  caHxmic  add  gat  was  found  to  be  altogether  pn>)udicial  in  the  pro- 
am  of  the  eenaination  of  toe  leed.  But  in  the  prooecs  of  cubsequent  v^etadon  its  applicadon  baa  been 
fiwod,  on  the  contrary,  to  be  extremely  benefldaL  Plants  will  not  indeed  vegetate  in  an  atmoapbere  of 
pQxe  caxbooic  add,  as  wai  first  ascertained  by  Dr.  Priestley,  who  found  that  mrigs  of  mint  growing  in 
vater.  and  placed  over  wort  in  a  state  of  fermentation,  generally  became  ouite  dead  in  the  space  of  a  day, 
and  Ad  not  even  reoover  when  put  into  an  atmosphere  or  common  air.  Or  a  number  of  experiments  the 
lenilts  are .—  1st,  That  caibooic  add  gas  is  of  great  utility  to  the  growth  of  plants  vegetating  in  the  sun,  as 
applied  to  the  leaves  and  branches ;  and  whatever  increases  the  proportion  of  this  gas  in  their  atmo- 
sphere, at  least  within  a  given  degree,  forwards  vegetation ;  i2d.  That,  as  applied  to  the  leavca  and 
brsochca  of  plants,  it  is  pr^udicial  to  their  vegetation  in  the  shade,  if  administered  in  a  proportion  beyond 
that ni  whiaTit  exisU  in  atmospheric  air;  Sd,  lliat  carbonic  acid  gas.  as  applied  to  the  rooto  of  plants,  is 
also  benefidal  to  their  growth,  at  least  in  the  more  advanced  stages  of  vegetation.  •  ' 

14S9.  As  oagweis  is  essential  to  the  commencement  and  progress  of  germination,  so  also  it  is  essential  to 
the  progress  ofvepstation.  It  is  obvious,  then,  that  the  experiment  proves  that  it  b  beneficial  to  the 
growth  of  the  vegetable  as  applied  to  the  root ;  necessary  f  to  the  developement  of  the  leaves ;  and  to  the 
developement  of  the  flower  and  fruit  The  flower.bud  will  not  expand  if.  confined  in  an  atmosphere  dc 
prived  of  oxygen,  nor  will  the  fruit  ripen.  Flower.buds  confined  in  an  atmosphere  of  pure  nitrwen 
bded  without  expanding.  A  bunch  of  unripe  grapes  introduced  into  a  globe  of  glass  which  was  luted  by 
iti  orifice  €0  the  bough,  and  exposed  to  the  sun,  ripened  without  eff^tiag  anv  material  alteration  in  ito 
atnospbere.  But  when  a  bunch  was  placed  in  the  same  drcumstances,  with  the  addition  of  a  quantity  of 
lime,  the  atmosphere  was  contaminated,  and  the  graoes  did  not  ripen.  Oxygen,  therefore,  is  essential  to 
the  developement  of  the  vegetating  plant,  and  is  inhaled  during  the  night 

1500.  Though  itUrogene  gas  oonstitutes  by  fiir  the  greater  part  of  the  mass  of  atmospheric  air,  it  does  not 
seem  capd»le  of  afibMung  nutriment  to  plantt;  for  as  secKlswill  not  germinate,  so  neither  will  plants 
vegetate  In  it,  taut  for  a  very  limited  time,  such  as  the  vinca  minor,  Ivthrum  salicaria,  inula  dysenterica, 
enlatiinm  birsutum,  and  polygonum  persicaria,  that  seem  to  succeed  equally  well  in  an  atmoq>herc  of 
nitrogene  gas  as  in  an  anncMpiiere  of  common  air.  Nitrogen  is  found  in  almost  all  vegetables,' particularly 
in  the  wood,  in  extract,  and  in  their  green  parts,  derived,  no  doubt,  from  the  extractive  prindple  of  vegeU 
able  mould.  .     . 

ISOL  Hudromeiupu.  A  plant  of  the  epUobium  hirsutum,  which  was  confined  by  Priestley  in  a  receiver 
fiUed  with  umiammable  air  or  hydrogen,  consumed  one  third  of  its  atmosphere  and  w^  KtiU  green. 
Hcnoe  Priestley  inferred,  that  it  serves  as  a  vegetable  food,  and  constitutes  even  the  true  wid  proiicr 
Nwfami  of  the  plant.    But  the  cxperimenU  of  hter  phytologiata  do  not  at  aU  countenance  this  opimon . 
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pur  OQpekulon  flnoibi  Tartoos  expeilmento  if,  that  hjrdvqgcn  U  uatMonJM'to  fimilltoi,  and  doea  mii 

serve  OS  the  food  of  plant*.  But  hvdrogen  is  contained  in  plants  as  is  evident  from  their  analnis  }  and  If 
thej  reftise  it  when  presented  to  them  in  a  gaseous  state.  In  what  state  do  they  then  acquire  it  ?  To  dila 
^Mtioo  it  is  sulflcient  for  the  present  to  reply,  that  if  plants  do  not  acquire  their  hydrogen  in  the  stal*  at 
gas.  they  may  at  least  acquire  it  in  the  state  of  water,  which  is  indisputably  a  vegelable  food,  and  of 
wmdi  hydrogen'  constitutes  one  of  the  component  parts. 

1502.    Vegetable  extract.     When  it  was  found  that  atmospheric  air  and  water  are  not^ 

even  coDJoiotly,  capable  of  furnishing  the  whole  of  the  aliment  necessary  to  the  d^ 

velopement  of  the  plant,  it  was  then  alleged  that,  with  the  exception  of  water,  ail  sub* 

stances  constituting  a  vegetable  food  must  at  least  be  administered  to  the  plant  ia  » 

gaseous  sti^te.     But  this  also  is  a  conjecture  unsupported  by  proof;  for  even  with 

regard  to  such  plants  as  grow  upon  a  barren  rock,  or  in  pure  sand,  it  cannot  be  said  thai 

they  leceive  no  nourishment  whatever  besides  water,  except  in  a  gaseous  state.     Many  of 

the  particles  of  decayed  animal  and  vegetable  substances,  which  float  in  the  atmosphere 

and  attach  themselves  to  the  leaves,  must  be  supposed  to  enter  the  plant  in  solution  with 

the  moistixre  which  the  leaves  imbibe ;  and  so  also  similar  substances  contained  in  thp 

soil  must  be  supposed  to  enter  it  by  the  root :  but  these  substances  may  certainly  coor 

tain  v^etable  nourishment ;  and  they  will  perhaps  be  found  to  be  taken  up  by  th^ 

plant  in  proportion  to  their  degree  of  solubility  in  water,  and  to  tlie  quantity  in  which 

they  exist  in  the  soil.     Now  one  of  the  most  important  of  these  substances  is  vegetable 

extract     When  plants  have  attained  to  the  maturity  of  their  species,  tlie  principles  of 

decay  begin  gradually  to  operate  upon  them,  till  they  at  length  die  and  are  converted 

into  dust  or  vegetable  mould,  Which,  as  might  lie  expected*  constitutes  a  considerable 

proportion  of  the  soil.     The  chance  then  is,  that  it  is  again  converted  into  vegetable 

nourishment,  and  again  enters  the  plant.      But  it  cannot  wholly  enter  the  plant,  because 

H  is  not  wholly  soluble  in  water.     Part  of  it,  however,  is  soluble,  and  consequently 

papable  of  being  absorbed  by  the  root,  and  that  is  the  substance  which  has  been  dienonu- 

nated  extract 

15Q3.  Sausture  filled  a  large  vessel  with  pure  mould  of  turf,  and  moistened  It  with  distilled  or  raia 
water,  till  it  was  saturated,  i^t  the  end  or  five  days,  when  it  was  subjected  to  the  action  of  the  presa^ 
10,000  pairts  in  weight  of  the  expressed  and  filtered  fluid  yielded,  by  evaporation  to  dryness,  26  parts  of  ex* 
tract  In  a  simUar  experiment  upon  the  moulft  of  a  kitcheu-^rden  which  had  been  manured  with  duac . 
10,000  parts  of  a  fluid  yielded  10  oi  extract  A,nd  in  a  »imilar  experiment  upon  mould  taken  from  a  w«W 
tultivated  oom.field.  10,000  parts  of  fluid  yielded  four  parts  of  extract.  Such  was  the  result  In  these  par- 
ticular cases.  But  the  quantity  of  extract  that  may  be  separated  from  the  coraoion  sol)  is  not  in  aeiwnd 
very  oondderable.  After  twelve  decoctions,  all  that  could  be.  seiMurated  was  about  one  eleventh  of  itf 
weight ;  and  yet  this  seems  to  be  more  than  sufficient  for  the  purposes  of  vegetafion :  for  a  soil  containing 
thU  quantity  was  found  by  experiment  to  be  less  fertile,  at  least  for  peas  and  beans,  than  a  soil  that  ceo. 
tained  only  one  half  or  twp  thlrdi  the  quantUy.  But  if  the  quantity  trf*  exttaa  must  not  be  too  muob» 
neither  must  it  be  too  little.  Plants  that  were  put  to  vegetate  in  soil  deprived  of  its  extract,  as  far  as  re* 
peated  decoctions  could  deprive  it,  were  found  to  be  much  less  vigorous  and  luxuriant  than  plants  vegetating 
fe  soil  not  deprived  of  its  extract ;  and  yet  the  onlv  perceptible  diffbienoe  between  them  is,  that  the  former 
can  imbibe  and  retain  a  much  greater  quantity  of  water  than  the  latter.  From  this  last  experiment,  aa 
well  as  ttom  the  great  proportion  in  which  it  exists  in  the  living  plant,  it  evidently  follows  that  extract 
constitutes  a  vegetable  food.  But  extract  contains  nitrogen ;  for  it  yieMs  by  distillation  a  fluid  impregnated 
with  ammonia.  The  diflSculty,  therefore,  of  accounting  for  the  iniinduction  of  nitrogen  hiio  the  vegeta-* 
ting  plant,  as  well  as  for  its  existence  in  the  mature  vegetable  substance,  is  done  away ;  for,  althou^  the 
plant  refuses  it  when  presented  in  a  gaseous  state,  it  is  plain  that  it  must  admit  it  along  with  the  extract 
It  seems  also  probable  thata  small  quantity  of  carboni(f  add  gas  enters  the  plant  along  with  the.extnctive 
principle,  as  it  is  known  to  contain  this  gas  also. 

1504.  SaltSy  in  a  certain  proportion,  are  found  in  most  plants,  such  as  nitrate,  muriate» 
and  sulphate  of  potass  or  soda,  as  has  been  already  shown.  These  salts  are  known  to 
exist  in  the  soil,  and  the  root  is  supposed  to  absorb  Uiem  in  solution  with  the  water  by 
which  the  plant  is  nourished.  It  is  at  least  certain  that  plants  may  be  made  to  take  up 
by  the  roots  a  considerable  proportion  of  salts  in  a  state  of  artificial  solution.  But  if 
salts  are  thus  taken  up  by  the  root  of  the  vegetating  plant,  does  it  appear  that  they  are 
taken  up  as  a  food  ?  Some  plants,  it  must  be  confessed,  are  injured  by  the  implication  of 
salts,  as  is  evident  from  the  experiments  of  Saussure ;  but  others  are  as  evidently  benefited 
by  it.  Trefoil  and  lucerne  have  their  growth  much  accelerated  by  the  applicati<m  of  sul- 
phate of  lime,  though  many  other  plants  are  not  at  all  influenced  by  its  action,  llie 
pari<Jtaria,  nettle,  and  borage  will  not  thrive,  except  in  such  soils  as  contain  nitrate  of  lime, 
or  nitrate  of  potass ;  and  plants  inhabiting  the  sea-coast,  as  was  observ«>d  by  Du  Hamd, 
will  not  thrive  in  a  soil  that  does  not  contain  muriate  of  soda.  It  has  been  thought,  how- 
ever, that  the  salts  are  not  actually  taken  up  by  the  root,  though  converted  to  purposes  of 
utility  by  acting  as  astringents  or  corrosives  in  stopping  up  the  orilices  of  tlie  vessels  of  the 
plant,  and  preventing  the  admission  of  too  much  water :  but  it  is  to  be  recollected  that 
the  salts  in  question  are  found  by  analysis  in  the  very  substance  of  tlie  plant,  and  must 
consequently  have  entered  in  solution.  It  has  been  also  thought  that  salts  are  favorable 
to  vegetation  only  in  proportion  as  they  hasten  the  putrefaction  of  vegetable  substances 
contained  in  the  soil,  or  attract  the  humidity  of  the  atmo^liere.  But  sulphate  of  lime  ia 
not  deliquescent ;  and  if  its  action  consist  merely  in  accelerating  putrefaction,  why  is  its 
beneticial  effect  confined  but  to  a  small  number  of  plants  ?  Grisenthwaite  (New  Theory 
of  AgricuUitrCj  1819,  p.  111.)  answers  this  question  by  stating,  that  as  in  the  principal 
grain-crops  which  inter^t  the  agriculturist,  there  exists  a  particular  saline  substanoej 
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euliir  to  etcfa,  so,  if  we  torn  our  sttentloii  to  the  clovcfrs  taid  turnips,  we  thafl  stih  (hid 
tin  same  discriniination.  Sointibln,  clorer,  luid  lucerne,  have  long  been  known  to  con- 
tain a  notable  quantity  of  gypsnm  (sulphate  of  Ihne] ;  but  such  knowledge,  rery  strange 
to  relate,  never  led  to  the  adoption  of  gypSum  as  a  manure  for  those  crops,  any  more  than 
that  of  phosphate  of  lime  for  wheat,  or  nitrate  of  soda,  or  potassa  for  barley.  It  is  true 
HuA  gypsum  has  been  long,  and  in  various  places,  recommended  as  a  manure,  but  its  uses 
not  being  understood,  it  was  recommended  without  any  reference  to  crop,  or  indeed  to 
the  accompfishment  of  any  fixed  object.  It  is  very  well  known  that  some  particular  ingre- 
dient may  be  easehtial  to  the  composition  of  a  body,  and  yet  constitute  but  a  very  small 
proportion  of  its  mass.  Atmospheric  air  contains  only  about  one  part  in  the  100  of 
carbonic  add ;  and  yet  no  one  will  venture  to  affirm  that  carbonic  acid  gas  is  merely  an 
adventitious  and  accidental  element  existing  by  chance  hi  the  air  of  the  atmosphere,  and 
not  an  essential  ingredient  in  its  composition.  Phosphate  of  lime  constitutes  but  a  very 
small  proportion  of  animal  bodies,  perhaps  not  one  part  in  500 ;  and  yet  no  one  doubts 
that  it  is  essential  to  the  composition  of  the  bones.  But  the  same  salt  is  found  in  the 
ashes  of  all  vegetables ;  and  who  will  say  that  b  not  essential  to  their  perfection  ? 

1505.  Earths.  As  most  plants  have  been  found  by  analysis  to  contain  a  portion  of 
alkaline  or  earthy  salts,  so  most  plants  have  been  found  to  contain  also  a  portion  of 
earths :  and  as  Ae  two  substances  are  so  nearly  related,  and  so  foreign  in  their  character 
to  vegetd>le  substances  in  general,  the  same  enquiry  has  consequently  been  made  with 
regard  to  their  origin.  Whence  are  the  earths  derived  that  have  been  found  to  exist  in 
plants  ?  Chiefly  from  the  soil.  But  in  what  peculiar  state  of  combination  do  they  enter 
the  vessels  of  die  plant?  Tlie  state  most  likely  to  facilitate  then-  absorption  is  that  of  their 
solution  in  water,  in  which  all  the  earths  hitherto  found  in  plants  are  known  to  be  in  a 
sBgfat  d^ree  soluble.  If  it  be  said  that  the  proportion  in  which  they  are  soluble  is  s6 
very  small  that  it  scarcely  deserves  to  be  taken  into  the  account,  it  is  to  be  recollected 
tiiat  the  quantity  of  water  absorbed  by  the  plant  is  great,  while  that  of  the  earth 
necessary  to  its  health  is  but  litde,  so  that  it  may  easily  be  acquired  in  the  progress  o^ 
vegetation.  Such  is  the  manner  in  which  their  absorption  seems  practicable:  and 
Woodward's  experiments  afford  a  presumption  that  they  are  actually  absoibed  by  the 
root. 

1506L  TkeproporUpmqfeariMte(miabtedl»tkea$ketqfvegetoUe$^epeadBnpoath^ 
vrMcli  tbef  grow.  The  ashcf  of  the  leaves  of  the  rhododendron  femiglQdum,  growing  on  Ifbunt  Juib,  a 
cilearaoas  rooUBtain,  yidded  43-25  parts  of  earthy  caibonate,  and  only  075  <rf  silica.  But  the  ashes  or 
kBTCs  of  the  same  plants,  growinc  on  Mount  Breven,  a  granitic  mountain,  yielded  two  parts  of  silica,  and 
only  1675  of  eartiiv  caibonate.  It  is  probable  however,  that  plants  are  not  indebted  merely  to  the  soil 
Ibr  the  earthy  parades  which  they  may  contain.  They  may  acquire  them  partly  Arom  the  atmosphere. 
Hanray  has  shown  that  raiiwwater  contains  silica  in  the  praportioo  of  a  grain  to  a  pound ;  which,  if  it 
dKNUd  not  reach  the  root,  may  possibly  be  absort)ed  along  with  the  water  that  adheres  to  the  leav«.  But 
although  the  earths  are  thus  to  be  regarded  as  constituting  a  small  proportion  of  vegetable  food,  they  ar« 
not  of  themsdves  sufficient  to  support  the  plant,  even  with  the  assistance  of  water.  Oiobert  mixed 
Umether  fime,  aluoiine.  silica,  and  magnesia,  in  such  proportions  as  are  generally  to  be  met  with  in  ferttte 
sQiii,  and  moistened  them  with  water.  Several  dlmrent  grains  were  then  sown  in  this  artiflcial  soil, 
wirieh  geiTiiinated  Indeed,  but  did  not  thrive ;  and  perished  when  the  nourishment  of  the  cotyledons  was 
eihausred  It  is  plain,  th«efore,  that  the  earths,  though  beneficial  to  the  growth  of  some  vegetables, 
and  perhaps  necessary  to  the  health  of  others,  are  by  no  means  capable  of  afiording  any  ooosiderabie  de- 
gree of  nourishment  to  theplant 

1507.  Suppfy  of /ood  by  manures  and  culture.    With  regard  to  the  food  of  plants  derived 
from  the  atmosphere,  the  supply  is  pretty  regular,  at  least,  in  as  far  as  the  gases  are  oon<» 
cerned  ;  for  they  are  not  found  to  vary  materially  in  their  proportions  on  any  part  of  the 
surface  of  the  globe ;  but  the  quantity  of  moisture  contained  in  the  atmosphere  is  conr 
tinualiy  varying,  so  that  in  the  same  season  you  have  not  always  the  same  quantity^ 
though  in  the  course  of  the  year  the  deficiency  is  perhaps  made  up.     From  the  atmo<-' 
sphere,  therefore,  there  is  a  regular  supply  of  vesetable  food  kept  up  by  nature  for  the 
support  of  vegetable  life,  independent  of  the  aid  of  man :  and  if  human  aid  were  even 
wanted,  it  does  not  appear  that  it  could  be  of  much  avail.     But  this  is  by  no  means  the 
case  with  regard  to  soils ;  for  if  soils  are  less  regular  in  their  composition,  they  are  at 
least  more  within  the  reach  of  human  management.     The  supply  of  food  may  be  in- 
creased by  altering  the  mechanical  or  chemi^  constitution  of  soils ;  and  by  the  addi- 
tion of  rood  in  the  form  of  manures.     The  mechanical  constitution  of  soUs  may  be. 
altered  by  pulverisaUon,  consolidation,  draining,  and  watering ;  their  chemical  properties 
by  aeration  and  torrification ;  both  mechanical  and  chemical  properties,  by  the  addition 
of  earths  or  other  substainces;  and  manures,  either  liquid  or  solid,  are  supplied  by  irri-^ 
gation  and  distribution  of  dungs  and  other  nourishing  matters,  with  or  without  their 
mterment.     (See  Book  III.) 

1508.  SoUs  in  a  state  of  culture,  though  consisting  origfnalfy  of  the  due  proportion  ^ 
ingredients,  nuiyyet  kecome  exhausted  of  the  principle  of  fertility  bu  means  of  too  frequent 
cropping  s  whether  by  repetition  or  rotation  of  the  same,  or  of  difierent  crops.  In  this 
case,  it  should  be  the  object  of  the  phytologist,  as  well  as  of  the  practical  cultivator, 
to  ascertain  by  what  means  fertility  is  to  be  restored  to  an  exhausted  soil,  ot  conunu- 
nicatied  to  a  new  one.'    In  the  biieaking  up  of  new  soils,  if  the  ground  luis  been  wet  or 
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manliy,  ai  is  frequentily  the  oiae,  it  is  often  sufficient  to  prepara  it  merely  by  meane  of 
draining  olTtbe  superfluous  and  stagnant  water»  and  of  paring  and  burning  the  turf  upon 
the  surface.  If  the  soil  has  been  exhausted  by  too  frequent  a  repetition  of  tlie  samo 
crop,  it  often  happens  that  a  change  of  crop  will  answer  the  purpose  of  the  cultivator  ; 
for  although  a  soil  may  be  exhausted  for  one  sort  of  grain,  it  does  not  necessarily  follow 
that  it  is  also  exhausteid  for  another.  And  accordingly,  the  pktictice  of  the  &rmer  is  to 
sow  his  crops  in  rotation,  having  in  the  same  field  a  crop,  perhaps,  of  wlieat,  barley, 
beans,  and  tares  in  succession ;  each  species  selecting  in  its  turn  some  peculiar  nutriment, 
or  requiring,  perhaps,,  a  smaller  supply  than  the  crop  that  has  preceded  it.  But  even 
upon  the  plan  of  rotation,  the  soil  becomes  at  length  exhausted,  and  the  cultivator  obliged 
to  have  recourse  to  other  means  of  restoring  its  fertility.  In  this  case,  an  interval  of  re- 
pose is  conuderably  efficacious,  as  vaay  be  seen  from  the  encreased  fertility  of  fields  that 
have  not  been  ploughed  up  for  many  years,  such  as  those  used  for  pasture ;  or  even  from 
that  of  the  walks  and  paths  in  gardens  when  they  are  again  broken  up.  Hence  also  tbe 
practice  of  fallowing,  and  of  trenching  or  deep  ploughing,  which  in  some  cases  has  nearly 
the  same  effect. 

1509.  The  fertility  of  a  soil  is  restored^  in  the  case  of  draining,  by  means  of  iu 
carrying  ofifall  such  superfluous  moisture  as  may  be  lodged  in  the  soil,  which  is  well 
known  to  be  prejudicial  to  plants  not  naturally  aquatics,  as  well  as  by  rendering  the 
soil  more  firm  and  compact.  In  the  case  of  burning,  the  amelioration  is  eflTected  by 
means  of  the  decomposition  of  the  vegetable  substances  contained  in  the  turf,  and  sub^ 
jested  to  the  action  of  the  fire,  which  disperses  part  also  of  the  superfluous  moisture,  but 
leaves  a  residue  of  ashes  favorable  to  future  vegetation.  In  the  case  of  the  rotation  of 
crops,  the  fertility  is  not  so  much  restored  as  more  completely  developed  and  brought  into 
action ;  because  the  soil,  though  exhausted  for  one  species  of  gndn,  is  yet  found  to  be 
sufficiently  fertile  for  another,  the  food  necessary  to  each  being  diflerent,  or  requind  in 
less  abundance.  In  the  case  of  the  repose  of  tbe  soil,  the  restored  fertility  may  be  owing  to 
the  decay  of  vegetable  substances  that  arc  not  now  carried  off  in  the  annual  crop,  but  left  to 
augment  the  proportion  of  vegetable  mould ;  or  to  the  accumulation  of  fertilising  particles 
conveyed  to  die  soil  by  rains ;  or  to  the  continued  abstraction  of  oxygen  from  the  atmo- 
sphere. In  the  case  of  fallows,  it  is  owing  undoubtedly  to  the  action  of  the  atmospheric 
air  upon  the  soil,  whether  in  rendering  it  more  friable,  or  in  hastening  the  putrefaction 
of  noxious  plants ;  or  it  is  owing  to  the  abstraction  and  accumulation  of  oxygen.  In 
the  case  of  trenching,  or  deep  ploughing,  it  is  owing  to  the  increased  facility  with  which 
the  roots  can  now  penetrate  to  the  proper  depth,  and  thus  their  sphere  of  nourishment  is 
increased.  But  it  ofVen  happens  that  the  soil  can  no  longer  be  ameliorated  by  any  of  the 
foregoing  means,  or  not  at  least  with  sufficient  rapidity  for  the  purposes  of  the  cultivator ; 
and  in  tliis  case  there  must  be  a  direct  and  actual  application  made  to  it  of  such  sub- 
stances as  are  fitted  to  restore  its  fertility.  Hence  the  indispensable  necesuty  of  manures, 
which  consists  chiefly  of  animal  and  vegetable  remains  that  are  buried  and  finally  decom- 
posed in  the  soil,  from  which  they  are  afterwards  absorbed  by  the  root  of  the  plant,  in  a 
state  of  solution. 

1510.  But  as  carbon  is  the  principal  ingredient  furnished  by  manures,  as  contributing  to 
the  nourishment  of  the  plant,  and  is  not  itself  soluble  in  water,  nor  even  disengaged  by 
fermentation  in  a  state  of  purity ;  under  what  state  of  chemical  combination  is  its  solu* 
tion  effected?  Is  it  eflfected  in  the  state  of  charcoal  ?  It  has  been  thought,  indeed,  that 
carbon  in  the  state  of  diarcoal  is  soluble  in  water ;  because  water  from  a  dunghill,  when 
evaporated,  constantly  leaves  a  residuum  of  charcoal,  as  was  first  ascertained  by  the  ex- 
periments  of  HassenFratz.  But  there  seem  to  be  reasons  for  doubting  the  legitimacy  of  the 
conclusion  that  has  been  drawn  from  it ;  for  Senebier  found  that  plants  whose  roots  were 
immersed  in  water  took  up  less  of  tbe  fluid  in  proportion  as  it  was  mixed  with  water  from 
a  dunghill.  Perhaps  then  the  charcoal  of  water  from  a  dunghill  is  held  merely  in  stis- 
peubion,  and  enters  the  plant  under  some  other  modification.  But  if  carbon  is  not 
soluble  in  water  in  the  state  of  charcoal,  in  what  olhet  state  is  it  soluble  ?  It  is  soluble 
in  the  state  of  carbonic  acid  gas.  But  is  this  tbe  state  in  which  it  actually  enters  the 
root?  On  this  subject  phytologist;*  have  been  somewhat  divided  in  qpinion.  Senebier 
endeavors  to  prove  that  carbonic  acid  gas,  dissolved  in  water,  supplies  the  roots  of  plants 
vritfa  almost  all  their  carbon,  and  founds  his  arguments  upon  the  following  facts :  —  In  the 
.first  jrface,  it  is  known  that  carbonic  acid  gas  is  soluble  in  water ;  in  the  second  place,  it 
is  known  to  be  contained  in  the  soil,  and  generated  by  the  fermentation  of  the  materials 
composing  manures  ;.  and,  in  the  next  place,  it  is  known  to  be  beneficial  to  vegetation 
when  applied  artifidally  to  the  roots,  at  least  in  a  certain  degree.  This  is  evident  from 
the  following  experiment  of  Ruckert,  as  well  as  from  several  experiments  of  Saussurc's, 
previously  related.  Ruckert  planted  two  beans  in  pots  of  equal  dimensions,  filled  with 
garden-mould  ;  the  one  was  moistened  with  distUled  water,  and  the  other  with  water  im- 
pregnated with  carbonic  acid  gas.  But  the  latter  appeared  above  ground  nine  days 
S0oner  than  the  former^  and  produced  twtnty-five  beans;  while  the  former  produced  only 
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fificm.  Now  the  remit  of  this  experiment,  as  well  t»  the  preceding  iKli^  b  eWdently 
^yonble  to  the  preeampdon  of  Senebier,  and  ehows  that  if  carbonic  add  is  not  the  state 
in  which  carbon  enters  the  plant,  it  is  at  least  a  state  preparatory  to  it ;  and  there  are 
other  drciunstances  tending  to  oorroborate  the  opinion,  resulting  from  the  analysis  of  the 
ascending  sap  of  plants.  The  tears  of  the  vine,  when  analysed  by  Senebier,  yielded  a 
portion  of  carbonic  add  and  earth  ;  and  as  the  ascending  sap  could  not  be  supposed  to 
hare  yet  undergone  much  alteration,  the  carbonic  add,  like  the  earth,  was  probably  taken 
up  from  the  soil.  But  this  opinion,  which  seems  to  be  so  firmly  established  upon  the 
basis  of  experiment,  Hassenfrats  strenuously  controverts.  According  to  experiments 
which  he  bad  instituted  with  an  express  view  to  the  investigation  of  this  subject,  plants 
which  were  raised  in  water  impregnated  with  carbonic  acid  differed  in  no  respect  from 
such  as  grew  in  pure  water,  and  contained  no  carbon  that  did  not  previously  exist  in  the 
seed.  Now  if  this  were  the  fact,  it  would  be  decisive  of  the  point  in  question.  But  it 
is  plain  from  the  experiments  of  Saussure,  as  related  in  the  preceding  section,  that  Has- 
senfrats must  have  been  mistaken  both  with  r^ard  to  the  utility  of  qurbonic  add  gas  as 
furnishing  a  vegetable  aliment,  and  with  regard  to  the  augmentation  of  carbon  in  the 
plant.  The  opinion  of  fj^nebier,  therefore,  may  still  be  correct.  It  must  be  acknow- 
ledged,  however,  that  the  subject  is  not  yet  altogether  satisfactorily  cleared  up ;  and  that 
carbon  may  certainly  enter  the  plant  in  some  state  different  from  that  either  of  charcoal 
in  solution,  or  of  carbonic  add  gas.  Is  not  carbonic  add  of  the  sdi  decompoaed  before 
entering  the  plant  ?  This  is  a  conjecture  of  Dr.  Thomson's,  founded  upon  the  fol- 
lowing facts :  —  the  green  oxide  of  iron  is  capable  of  decomposing  carbonic  add ;  and 
many  soils  contain  that  oxide.  Most  soils,  indeed,  contain  iron,  d^er  in  the  state  of  the 
brown  or  green  oxide,  and  it  has  been  found  that  oils  convert  the  brown  oxide  into 
green.  But  dung  and  rich  soUs  contain  a  quantity  of  oily  substance.  One  effect  of 
manures,  therefore,  may  be  that  of  redudng  the  brown  oxide  cX  iron  to  the  green,  thus 
rendering  it  capable  of  decomposing  carbonic  add  gas,  so  as  to  prepare  it  for  some  new 
combination,  in  which  it  may  serve  as  an  aliment  for  plants.  All  this,  however,  is 
but  a  conjecture  $  and  it  is  more  probable  that  the  carbonic  add  of  the  soil  enters  the 
root  in  combination  with  some  other  substance,  and  is  afterwards  decomposed  within  the 
plant  itself. 

SscT.  III.     Process  of  Vegetable  Nutrition. 

1511.  Plants  are  nourished  in  a  manner  in  some  degree  analogous  to  the  animal  econo* 
nuf.  The  food  of  plants,  whether  lodged  in  the  soil,  or  wafted  through  the  atmosphere, 
is  taken  up  by  intro-susception  in  the  form  of  gases  or  other  fluids :  it  is  then  known  as 
their  sap  ;  this  sap  ascends  to  the  leaves,  where  it  is  elaborated  as  the  blood  of  animals  is 
m  the  luogs;  it  then  enters  into  the  general  circulation  of  the  plant,  and  promotes  its 
growth. 

1512.  Intro-susception*  As  plants  have  no  organ  analogous  to  the  mouth  of  animals, 
they  are  enabled  to  take  up  the  nourishment  necessary  to  their  support  only  by  absorp- 
tion, or  inhalation  as  the  chyle  into  the  animal  lacteals,  or  the  air  into  the  lungs.  Tlie 
former  term  is  implied  to  the  intro-susception  of  non^elastic  fluids ;  the  latter  to  that  of 
gsseous  fluida.  The  absorption  of  non-elastic  fluids  by  the  epidermis  of  plants  does  not 
admit  of  a  doubt.  It  is  proved,  indisputably,  that  the  leaves  not  only  contain  air,  but  do 
actually  inhale  it.  It  was  the  opinion  of  Priestley  that  they  inhale  it  chiefly  by  the  upper 
surface.  And  it  has  been  shown  by  Saussure,  that  thdr  inhaling  power  depends  entirely 
upon  the  organisation.  It  has  been  a  question,  however,  among  phytologists,  whether 
it  is  not  also  effected  by  the  epidermis  of  the  other  parts  of  the  plant.  We  can  scarcely 
suppose  it  to  be  effected  by  the  dry  and  indurate  epidermis  of  the  bark  and  aged  trunks^ 
of  which  the  original  organisation  is  obliterated ;  nor  by  that  of  the  larger  and  more  aged 
brsnches.  But  it  has  been  thought  there  are  even  some  of  the  soft  and  succulent  parts 
of  the  plant  by  which  it  cannot  be  efliected,  because  no  pores  are  visible  in  thdr  epidermis. 
Becandolle  found  no  pores  in  the  epidermis  of  fleshy  fruits,  such  as  pears,  peaches,  and 
gooseberries ;  nor  in  that  of  roots,  or  scales  of  bulbs ;  nor  in  any  part  not  exposed  to 
the  influence  of  air  and  light.  It  is  known,  however,  that  fruits  will  not  ripen,  and  that 
roots  will  not  thrive,  if  wholly  deprived  of  air ;  and  hence  it  is  probable  that  they  inhale 
it  by  their  epidermis,  though  the  pores  by  which  it  enters  should  not  be  visible.  In  the 
root,  indeed,  it  may  possibly  enter  in  combination  with  the  moisture  of  the  soil :  but  in 
the  other  parts  of  the  plant  it  enters  no  doubt  in  the  state  of  gas.  Herbs,  therefore,  and 
the  soft  pans  of  woody  plants,  absorb  moisture  and  inhale  gases  from  the  soil  or  atmo- 
^ibere  by  means  of  die  pores  of  their  epidermis,  and  thus  the  plant  effects  the  intro- 
susception  of  its  food. 

1513.  Ascent  of  the  sap.  The  means  by  which  the  plant  effects  the  intro  susception 
of  its  food,  is  chiefly  that  of  absorption  by  the'  root.  But  the  fluids  existing  in  the  soil 
When  abscoixd  by  the  root,  are  designated  by  the  appellation  of  sap  or  lymph ;  which, 
befiore  it  can  be  rendered  subserrient  to  the  purposes  of  vegetable  nutrition,  must  either 
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be  iniarmedSfltely  conf<ycd  to  iorae  titeisg  proper  to  give  h  dttotttdoikf  or  immedkleW 
dutributed  thioughout  the  whc^  body  of  the  plant.  Our  present  oljeet,  therefore^  b 
thet  of  tracing  out  the  progreat  of  hs  distribution  or  atoent.  The  sap  ie  in  motion  in 
one  direction  or  other,  if  not  all  the  year,  at  least  at  occasional  periods,  as  the  bleeding  of 
plants  in  spring  and  autumn  suflSdently  iilustmtes.  The  plant  always  Meeds  most  fredy 
about  the  time  of  the  opening  of  the  bud ;  for  in  proportion  as  the  leaves  expand  the  sap 
flows  less  copiously,  and  when  they  are  fully  expanded  it  entirely  ceases.  But  tins  sa»- 
penskm  ie  only  temporary,  for  the  plant  may  be  made  to  bleed  again  in  the  end  of  the 
autumn,  at  least  under  certain  conditions.  If  an  incision  is  now  made  into  the  body 
of  the  trae,  alter  the  occurrence  of  a  short  but  sharp  firost,  when  tiie  heat  of  the  sun  or 
mildness  of  the  air  begins  to  produce  a  thaw,  the  sap  will  again  flow.  It  win  flow 
even  where  the  tree  has  been  but  partially  thawed,  which  sometimes  happens  on  the  aontb 
side  of  a  tree,  when  the  heat  of  the  sun  is  strong  sind  die  wind  northerly.  At  the  seaaoni 
now  specified,  therefore,  the  sap  is  evidently  in  motion ;  but  the  plant  will  not  bleed 
at  any  other  season  of  the  year.  It  has  been  the  opinion  of  some  phytologistsi,  that  lb^ 
motion  of  the  sap  is  wholly  suspended  dur&g  the  winter.  But  tfamigh  the  great  eold  of 
winter,  as  well  as  the  great  beat  of  sunMwr,  is  by  no  means  sXfiivonMe  to  vq^etation  as 
the  milder  though  more  changeable  temperature  of  spring  and  autumn,  yet  it  does  not 
wholly  suspend  the  movement  of  the  sap.  Palms  may  be  made  to  bleed  at  any  season  of 
the  year.  And  although  this  is  not  the  case  with  plants  in  general,  yet  there  is  proof  sufR* 
cient  that  the  colds  of  winter  do  not,  even-  hi  this  climate,  entirely  prevent  the  sap  fhnn 
flowing.  Buds  exhibit  a  gvadual  developement  of  parts  throughout  the  whole  of  the 
vrintcr,  as  may  be  seen  by  dissecting  them  at  diff^ent  periods.  So  also  do  roots.  Ever- 
greens retain  their  leavea;  and  many  of  tbeni)  such  as  the  arbutus,  laurustinn%  and  the 
faeautiAil  tribe  of  the  mosses,  protmde  alsO'their  blossoms,  even  in  spite  of  the  rigor  of  the 
season.  But  all  this  could  not  possibly  be  acoomplished,  if  the  motion  of  the  sap  were 
vrhol^  suspended. 

1514.  Thus  the  sap  is  in  petjtetwd  fusfion  witk  a  more  aaielerated  or  more  dmimsked 
wdocUy  throughout  the  whole  if  the  year;  but  still  there  is  no  decided  indication,  exhibited 
in  the  mere  circometance  of  the  plant's  bleeding,  of  the  direction  in  which  the  sap  is 
moving  at  the  time ;  for  the  result  might  be  the  same  whether  it  was  passing  firom  the 
root  to  the  branches,  or  from  the  branches  to  the  root.  But  as  the  great  influx  of  the 
sap  is  effected  by  means  of  the  pores  of  the  epidermis  of  the  root,  it  follows  that  its  mo- 
tion must,  at  least  in  the  first  place,  be  that  of  ascent  $  and  such  is  its  direction  at  the 
season  of  the  plant's  bleeding,  as  may  be  proved  by  the  following  experiment :  -—  If  th^ 
bore  or  incision  that  has  been  made  in  the  trunk  is  minutely  inspected  while  the' plant  yet 
bleeds,  the  sap  will  be  found  to  issue  almost  wholly  from  ^  inferior  side.  If  sevml 
bores  are  made  in  the  same  trunk,  one  above  another,  the  sap  will  begin  to  flow  flnt  from 
the  lower  bore,  and  then  from  those  above  it.  If  a  branch  of  a  vine  be  lopped,  the  sap 
will  issue  copiously  from  the  section  terminating  the  part  that  remains  yet  attsched  to  the 
plant ;  but  not  from  the  section  terminating  tlie  part  that  has  been  lopped  cff.  Una 
proves  indubitably  that  the  direction  of  the  sap's  motion,  during  the  season  of  the  plant's 
bleeding,  is  that  of  ascent.  But  if  the  sap  flows  so  copiously  during  the  season  of  bleed- 
ing, it  follows  that  it  must  ascend  with  a  very  considerable  force ;  which  force  has  accord* 
ingly  been  made  the  subject  of  calculation.  To  the  stem  of  a  vine  cut  oflT  about  two  feet 
and  a  half  fVom  the  ground,  Hales  fixed  a  mercurial  gaug^  which  be  luted  vrith  mastic ; 
the  gauge  was  in  the  form  of  a  syphon,  so  contrived  that  the  mercury  might  be  made  to 
rise  in  proportion  to  the  pressure  of  the  ascending  sap.  Tlie  mercury  rose  accordingly; 
and  reached,  at  its  maximum,  to  a- height  of  thirty-eight  inches.  But  tiiis  was  equivalent 
to  a  column  of  water  of  the  height  of  forty-three  foet  three  and  one-third  inches ;  demon- 
strating a  force  in  the  motion  of  the  sap  that,  without  the  evidence  of  experiment^  would 
have  seemed  altogether  incredible. 

1515.  Thru  Iks  sap  m  ascending  from  the  lower  to  the  tipper  exttvmUy  of  the  plant  U 
propelled  with  a  very  considerable  force,  at  least  in  the  bleeding  season.  But  is  the  a^ 
oending  sap  propelled  indiscriminately  throughout  the  vrhole  of  the  tubular  apparatus,  or 
is  it  confined  in  its  course,  to  any  particular  channel  ?  Before  the  anatomy  of  plants  had 
been  studied  with  much  accuracy,  there  was  a  considerable  diversity  of  opinion  on  the 
subject.  Some  thought  it  ascended  by  the  baric ;  others  thought  that  it  ascended  by  the 
bark,  wood,  and  pitli  indiscriminately ;  and  others  thought  it  ascended  between  the  bark 
and  wood.  The  first  opinion  was  maintained  and  supported  by  Malpigfai ;  and  Grew 
considers  that  the  sap  ascends  by  the  bark,  wood,  and  pith;  indiscriminately.  Bu  Hamel 
stript  seversl  trees  of  their  bark  entirely,  which  dbntinued,  notwithstanding,  to  live  for 
many  years,  protruding  new  leaves  and  new  branches  as  before.  Knight  s^pt  the  trunl^ 
of  a  number  of  young  crab-trees  of  a  ring  of  bark  half  an  inch  in  breadth,  butth^  leaves 
were  protruded,  and  the  branches  elongated,  as  if  the  operation  had  not  been  perfbhned. 
Dn  Pkidt  Ihouars  removed  the  oentnl  wood  and  pith  from  the  stems  of  several  youn^ 
sycamore  trees^  lc«ring  the  ut^perpart' to  be  supported  only  by  four  pillars  of  bark:  itf 
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odKTt  ho  nnofed  tlio  bark,  liber,  and  albonmiii,  leavfng  tlio  upper  pert  of  the  tree  to  b« 
suppfvted  solely  by  the  central  viDod.  In  both  eases  the  trees  Hved,  so  that  he  conclodes 
the  bark  and  wood  can  alternately  aet  as  the  sap's  conductor.  {Hist,  d*im  Morceau  da  Boiu 
H«H.  Tour,  481.) 

151S.  That  the  tap  does  not  aoeend  eaehmpdy  ly  the  h»k  is  thus  rendered  sufficiently 
Cfident.  But itisequally  evident  that  it  does  not  ascend  by  the  pidi,  at  least  after  thtf 
first  year ;  &>r  then,  even  upon  Grmr's  own  supposition,  it  becomes  eithcv  juieslesa 
or  wholly  extinct :  and  eren  during  the  first  year  it  is  bc4  absolutely  necessary,  if  at  all 
subsenrient  to  the  ascent  of  the  sap,  as  is  proved  by  an  experiment  of  Knight^s.  Having 
eontrired  to  abstract  from  some  annual  shoots  a  portion  of  their  pith,  so  as  to  interrupt 
its  continuity,  but  not  otherwise  materially  to  injure  the  fabric  of  the  shoot.  Knight  found 
that  the  growth  of  the  shoots  which  had  been  made  the  subject  of  cxpevimentwas  not  at 
all  afiectad  by  it. 

1517.  The  sap  ascends  neUker  by  the  bark  noif  jntft,  but  by  the  wood  oniy.  But  tiw 
whole  mass  of  the  wood  throughout  is  not  equally  well  adapted  Ibr  the  purpose  of  coo- 
Teying  it.  The  interior  and  central  part,  or  that  part  that  has  aoquived  its  last  degree  of 
solidity,  does  not  in  general  afford  it  a  passage.  This  is  proved  by  what  is  called  tli» 
girdling  of  trees,  which  consists  in  making  a  cirralar  gap  or  incision  quite  round  the  sieniy 
and  to  the  depth  of  two  or  three  inches,  so  as  to  cut  through  both  the  bark  and  alburaunu- 
An  oak-tree  on  which  Knight  had  performed  this  operation,  with  a  view  to  ascertain  th» 
■pfMnni*'  of  the  sap*s  ascent,  exhibited  not  the  slightest  mark  of  vegetation  in  the  spring* 
Ibllowing.  The  sap  then  does  not  ascend  through  the  channel  of  the  matured  wood./ 
But  if  the  sap  ascends  neither  through  the  channel  of  tlie  bark,  nor  pith,  nor  matureil 
wood,  through  what  other  channel  does  it  actually  ascend  ?  The  only  remaining  channel 
through  which  it  can  possibly  ascend  is  that  of  the  alburnum.  In  passing  through  th* 
channel  of  the  alburnum ,  does  the  sap  ascend  promiscuously  by  the  whole  of  tha 
tubes  composing  it,  or  is  it  confined  in  its  passage  to  any  peculiar  set?  The  earliesti 
conjectures  recorded  on  tfais-sulject  are  those  of  Grew  and  Malpigbi,  who,  though  lhey> 
maintained  that  the  sap  ascends  chiefly  by  the  bark,  did  not  yet  deny  that  it  ascendg  alscr 
partly  byAe  alburnum  or  wood.  It  occurred  to  succeeding  phytologists  thai  the 
piugie&s  of  the  sap,  aiid  the  vessels  through  vHiieh  it  peases,  magbl  be  tneed  or.  asoeih 
lained  by  means  d  making  plants  vegemte  in  colored  inAnions.  Du  Hamel  stsepecl 
the  extremities  of  branches  of  the  fig,  elder,  honeysuckle,  and  filbert  in  connMNi  ink.- 
In  examining  the  two  fionner,  after  being  steeped  for  several  days,  the  part  inunersedl 
wasibund  to  be  black  throughout,  but  the  upper  part  was  tinged  only  in  the  wood,  whiefer 
was  colored  for  the  length  of  a  foot,  but  more  faintly  and  partially  in  proportion  to  Urn 
height.  Hie  pith,  indeed,  exhibited  some  traces  of  ink,  but  the  bark  and  buds  none. 
In  somo  other  examples  the  external  layers  of  the  wood  only  were  tinged.  In  the  honey* 
suckle  the  deepest  shade  was  about  the  middle  of  the  woody  layers ;  and  in  the  filbert  there 
was  also  observed  a  colored  circle  surrounding  the  pith,  but  none  in  the  pith  itself,  nnx  ia 
the  bark. 

1518.  Thus  it  is  proved  that  the  sap  ascends  tkroikgh  tJte  veisds  of  the  longitudinal  Jibre 
composing  the  alburnum  of  wootfy  plants,  and  through  the  vessds  of  t/ie  several  bundles  of 
Ibng^udinaljibre  conttiluting  the  woody  part  of  herbaceous  plants.  But  it  has  been  already 
shown  that  the  vessels  composing  the  woody  fibre  are  not  all  of  the  same  species.  There 
are  simple  tubes,  porous  tubes,  spiral  tubes,  mixed  tubes,  and  interrupted  tubes.  Tlirough 
which  of  these,  tiierefore,  does  the  sap  pass  in  its  ascent  ?  The  best  reply  to  this  enquiry, 
has  been  furnished  by  Knight  and  Mirbel.  Knight  prepared  some  annual  shoots  of  thw 
apple  and  horse-chestnut,  by  means  of  circular  incisions,  so  as  to  leave  detached  rings  of 
bark  with  insulated  leaves  remaining  on  the  stem.  He  then  placed  them  in  colored 
inftisions  obtsined  by  macerating  the  skins  of  very  black  grapes  in  water ;  and,  on* 
examining  the  transverse  section  at  the  end  of  the  experiment,  it  was  found  that  tiio 
inAuion  liad  ascended  by  the  wood  beyond  his  incuions,  and  also  into  the  insulated 
leaves,  but  had  not  colored  the  pith  nor  bark,  nor  the  sap  between  the  bark  and  wood. 
From  the  above  experiment,  Knight  concludes  that  the  sap  ascends  through  what  ara 
called  the  common  tubes  of  the  wood  and  alburnum,  at  least  till  it  reaches  the  leaves. 
Thus  the  sap  is  conveyed  to  the  summit  of  the  alburnum.  But  Knight's  next  ob . 
ject  was  to  trace  the  vessels  by  which  it  is  conveyed  into  the  leaf.  The  apple-tree  and 
horse-chestnut  were  still  his  subjects  of  experiment.  In  the  former  the  leaves  are 
attadied  to  the  plants  by  three  strong  fibres,  or  rather  bundles  of  tubes,  one  in  thet 
middle  of  the  lettT-slalk,  and  one  on  each  side.  In  the  latter  they  are  attached  by  means 
of  several  such  bundles.  Now  the  colored  fluid  was  found  in  each  case  to  have  psssedt 
through  the  centre  of  the  several  bundles,  and  through  the  centre  only,  tinging  the  tubea 
throughout  almost  the  whole  length  of  the  leaf-stalk.  In  tracing  their  direction  from  the 
leaf-stalk  upwards,  they  were  found  to  extend  to  the  extremity  of  the  leaves;  and  in 
tracing  their  (firectaon  from  the  leaf-stalk  downwards,  they  were  found  to  penetrate- 
the  bark  and  alburnum^  the  tubes  of  which  they  join,  descending  obliquely  till  theyj 


saft.  SCIENCE  OF  AGRICULTURE.  Pae*  II. 

reach  tbs  pith  wUoh  they  nirrouiid.  From  their  position  Knight  calle  them  central 
tubes,  thus  distinguishing  them  from  the  common  tubes  of  the  ww)d  and  alburnum,  and 
from  the  spiral  tubes  with  which  they  were  every  where  accompanied  as  appendages,  as 
well  as  from  a  set  of  other  tubes  which  surrounded  them,  but  were  not  colored,  and 
which  he  designates  by  the  appellation  of  external  tubes.  The  experiment  was  now 
transferred  to  tlie  flower-stalk,  and  fruit-stalk,  which  was  done  by  placing  branches 
of  the  apple,  pear,  and  vine,  furnished  with  flowers  not  yet  expanded,  in  a  decoction 
of  logwood.  "Die  central  vessels  were  rendered  apparent  as  in  the  leaf-stalk.  When 
the  fruit  of  the  two  former  was  fully  formed,  the  experiment  was  then  made  upon  the 
fruit-stalk,  in  which  the  central  vessels  were  detected  as  before ;  but  the  coloring  matter 
was  found  to  have  penetrated  into  the  fruit  also,  diverging  round  the  core,  approaching 
again  in  the  eye  of  the  fruit,  and  terminating  at  last  in  the  stamens.  It  was  by  means 
of  a  prolongation  of  the  central  vessels,  which  did  not  however  appear  to  be  accom- 
panied by  the  spiral  tubes  beyond  the  fruit-stalk.  Such  then  are  the  parts  of  the  plant 
through  which  the  sap  ascends,  and  the  vesseb  by  which  it  is  conveyed.  Entering  by  the 
pores  of  the  epidermis,  it  is  received  into  the  longitudinal  vessels  of  the  root  by  which  it 
is  conducted  to  the  collar.  Thence  it  is  conveyed  by  the  longitudinal  vessels  of  the  albur- 
num,  to  the  base  of  the  leaf-btalk  and  peduncle ;  from  which  it  is  further  transmitted 
to  the  extremity  of  the  leaves,  flower,  and  fruit. '  There  remains  a  question  to  be 
asked  intimately  connected  with  the  sap's  ascent.  Do  the  vessels  conducting  the  sap 
communicate  with  one  another  by  inosculation  or  otherwise,  so  as  that  a  portion  of  their 
contents  may  be  conveyed  in  a  lateral  direction,  and  consequently  to  any  part  of  the  plant ; 
or  do  they  form  distinct  channels  throughout  Uie  whole  of  their  extent,  having  no  sort  of 
communication  with  any  other  set  of  tubes,  or  with  one  another  ?  Each  of  the  two 
opinions  implied  in  the  question  has  had  its  advocates  and  defenders.  But  Du  Hamel  and 
Knight  have  shown  that  a  branch  will  still  continue  to  live  though  the  tubes  leading 
directly  to  it  are  cut  in  the  trunk ;  from  which  it  follows  that  the  sap,  though  flowing 
the  most  copiously  in  the  direct  line  of  ascent,  is  at  the  same  time  also  difiused  in  a  trans- 
verse  direction. 

1519.  Caums  of  the  tap's  ascent*  By  what  power  is  the  sap  propelled  ?  Grew  states 
two  hypothesis :  its  volatile  nature  and  magnetic  tendency,  aided  by  the  agency  of  ferment- 
ation. Malpighi  was  of  opinion  that  the  sap  ascends  by  means  of  the  contraction  and 
dilatation  of  the  air  contained  in  the  air-vessels.  M.  De  la  Hire  attempted  to  account  for 
the  phenomenon  by  combining  together  the  theories  of  Grew  and  Malpighi ;  and  Borelli, 
who  endeavoured  to  render  their  theory  more  perfect,  by  bringing  to  its  aid  the  influence 
of  the  condensation  and  rarification  of  the  air  and  juices  of  the  plant. 

15Sa  AgncyqtheaL  Da  Hamel  directed  hb  efforts  to  the  lolution  of  the  dlfficultjr,  by  endeavoring 
to  acoount  for  the  phenomeiui  from  the  agency  of  heat,  and  chiefly  on  the  following  grounds :  —because 
the  sap  begins  to  flow  more  copiously  as  the  warmth  of  spring  returns ;  because  the  sap  is  sometimes  found 
to  flow  on  the  south  side  of  a  tree  before  it  flows  on  the  north  side,  that  Is,  on  the  side  exposed  to  the 
influence  of  the  sun's  heat  sooner  than  on  the  nde  deprived  of  it ;  because  plants  may  be  made  to  veaetats 
even  in  the  winter,  by  means  of  forcing  them  in  a  hot-house ;  and  because  plants  raised  In  a  hot-nouse 
produce  their  fruit  earlier  than  such  as  vegetate  in  the  open  air.  There  can  be  no  doubt  of  the  great 
utility  of  heat  in  forwarding  the  profl[resi  of  vegetation ;  but  It  will  not  therefore  follow  that  the  motion 
and  ascent  of  the  sap  are  to  be  attributed  to  its  agencv.  On  the  contrary.  It  is  very  well  known  that  If 
the  temperature  exceeds  a  certain  degree,  it  becomes  then  prejudicial  both  to  the  ascent  of  the  sap  and 
also  to  the  growth  of  the  plant  HiUes  found  that  the  sap  flows  less  rapidly  at  mid-day  than  in  the 
BKiming :  and  every  body  knows  that  vegetation  is  less  luxuriant  at  midsummer  than  in  tne  spring.  So 
also.  In  the  case  of  forcing,  it  happens  but  too  often  that  the  produoe  of  the  hotJiouse  Is  totally  destroyed 
by  tne  unskilAil  application  of  heat ;  and  if  heat  is  actually  the  cause  of  the  sap's  ascent,  how  comes  it  that 
the  degree  necessary  to  produoe  the  eflbct  Is  so  very  variable  even  In  the  same  climate  ?  For  there  are 
many  plants,  such  as  the  aibutua,  launistlDus,  and  the  mosses,  that  will  continue  not  only  to  vege- 
tate, but  to  protrude  their  blossoms  and  mature  their  fhilt,  even  m  the  midst  of  winter,  when  the  temper- 
ature  Is  at  tne  lowest  And  In  the  case  of  submarine  planu  the  temperature  can  never  be  very  high ;  so 
that  although  heat  does  no  doubt  ftdlltate  the  aaoent  of  the  sap  by  its  tendency  to  make  the  vesaeb 
^r*"**!  7^  ^  cannot  be  regarded  as  the  eflkient  cause,  since  the  sap  Is  proved  to  be  In  modon  even 
throughout  the  whole  of  the  winter.  Du  Hamd  endeavours,  however,  to  strengthen  the  operation  of 
heat  uj  means  of  the  influence  of  humidity,  as  being  also  powerftil  in  promoting  the  ascent  of  the  sap, 
whether  as  relative  to  the  season  of  the  year  or  time  «  the  day.  Tlie  influence  of  the  humidity  of  the 
atmosphere  cannot  be  conceived  to  operate  as  a  propelling  cause,  though  it  may  easily  be  oonoeived  to 
operate  as  affording  a  &ciUty  to' the  ascent  of  the  sap  in  one  way  or  other ;  which  under  certain  drcum- 
stances  Is  capable  of  most  extraordinary  acceleration,  but  particularly  in  that  state  of  the  atmosphere 
which  foibodes  or  precedes  a  storm.  In  such  a  state  a  stalk  of  wheat  was  obeerved  by  Du  Hamel  to  grow 
three  inches  in  three  days :  a  stalk  of  barley  six  inches,  and  a  shoot  of  a  vine  almost  two  feet ;  but  this 
Is  a  state  that  occurs  but  seldom,  and  cannot  be  of  much  service  in  the  general  propulsion  of  the  sap. 
On  this  intricate  but  important  suliiiect  Unnseus  appears  to  have  embraced  we  opinion  of  Du  Hamel,  or 
an  opinion  very  nearly  allied  to  it ;  but  does  not  seem  to  have  strengthened  it  by  any  new  accession  of 
argument ;  so  that  none  of  the  hitherto  alleged  causes  can  be  regarded  u  adequate  to  the  production  of 
theefltet 

1581.  Irritability.  Perhaps  the  only  cause  that  has  ever  been  suggested  as  appearing  to  be  at  all  ade- 
quate to  the  production  of  the  elfocL  is  that  alleged  by  Saussure.  According  to  SauMure  the  cause  of  the 
aap's  ascent  u  to  be  found  in  a  peculiar  species  of  irritability  inherent  In  the  sap-vessels  themselves,  and 
dqioident  upon  vegetable  life ;  in  consequence  of  which  they  are  rendered  capable  of  a  certain  degree  of 
contraction,  aooonung  as  the  internal  surface  is  aflteted  by  the  application  of  stimuli,  as  well  as  of  subset 
euoit  dilatation  according  as  the  action  of  the  stimulus  subsides ;  thus  admitting  and  prc^dling  the  sap  by 
alteroate  dilatation  and  contraction.  In  order  to  give  elucidation  to  the  subject,  let  the  tube  be  supposed 
to  consist  of  an  indefinite  number  of  hollow  cylinders  united  one  to  another,  and  let  the  sap  be  suppoatd 
to  enter  the  first  cylinder  \n  suction,  or  by  capillary  attraction,  or  by  any  other  adequate  means ;  then  the 
Ant  cy)iikter.betofexdtcd  by  the  stimulus  of  the  lapk  begin  gnduaily  to  contract,  and  to  propel  the  can. 
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tabled  fluid  into  the  erttnderiminedUitely  above  It  But  the  cylinder  lamiedlatelT  above  tt^wheo  acted  on 
in  the  came  maimer,  is  aflbcted  in  the  same  manner ;  and  thus  the  fluid  is  propelted  firom  cylinder  to  cylln- 
iler  dll  it  reaches  the  summit  of  the  plant  So  also  when  the  flrst  cylinder  lias  dtschaxoed  its  contents  into 
the  seoood,  and  Is  no  longer  acted  upon  by  the  stimulus  of  the  sap,  it  begins  aoain  to  be  dilated  to  its  ori. 
amai  capacity,  and  prepared  for  the  intro-susception  of  a  new  portion  of  fluid.  Thus  a  supply  is  constanthr 
kept  up,  and  the  sap  oontioues  to  flow.  The  above  is  by  far  tne  simplest  as  wdl  as  most  satisfactory  of  all 
theories  accounting  for  the  ascent  of  tne  sap. 

1^28.  QuUraetkm  and  ditatatioH,  Knight  has  present  us  nith  a  theory  which,  whatever  may  be  Its 
real  value,  merits  at  least  our  particular  notice,  as  coming  firom  an  author  who  stands  deservedly  high  in 
the  list  of  phytologlcal  writers.  This  theory  rests  upon  the  principle  of  the  contraction  and  dilatation,  not 
of  the  sap-vessels  themselves,  as  in  the  theory  of  Siiussure,  but  of  what  Knight  denonunates  the  silver 
C^in,  assisted  perfaaos  by  heat  and  humidity  expanding  or  condensing  the  fluids.  {Phil.  TVafis.  1801.) 
&etth  considers  this  tneonr  of  Knight  as  beset  with  many  diflllcultiea,  and  the  agency  of  the  alleged  cause 
as  totaOy  inadequate  to  the  producaon  of  the  efibct  to  be  accomplished. 

152$.  ElabortUion  of  the  sap,  Tlie  moisture  of  the  soil  is  no  sooner  absorbed  into  the 
plant  than  it  begins  to  undergo  a  change.  This  is  proved  by  the  experiment  of  making 
a  bore  or  incision  in  the  trunk  of  a  tree  during  the  season  of  bleeding ;  the  sap  that  issues 
from  the  wound  possesses  properties  very  different  from  the  mere  moisture  of  the  soil, 
as  is  indicated  by  means  of  chemical  anaJysis,  and  sometimes  also  by  means  of  a  peculiar 
taste  or  flavor,  as  in  the  case  of  the  birch  tree.  Hence  the  sap  has  already  undergone  a 
certain  degree  of  elaboration ;  either  in  passing  through  the  gUnds  of  the  cellular  tissue, 
which  it  reaches  through  the  medium  of  a  lateral  communication,  or  in  mingling  with 
the  juices  contained  in  the  cells,  and  thus  carrying  off  a  portion  of  them ;  in  the  same 
manner,  we  may  suppose,  that  water  by  filtering  through  a  mineral  vein  becomes  im- 
pregnated with  the  mineral  through  which  it  passes.  But  this  primary  and  incipient 
stage  of  the  process  of  elaboration  must  always  of  necessity  remain  a  mystery  to  the 
pbytologist,  as  being  wholly  effected  in  the  interior  of  the  plant,  and  consequently  beyond 
the  reach  of  observation.  All  he  can  do,  therefore,  is  to  trace  out  its  future  progress, 
and  to  watch  its  succeeding  changes,  in  which  the  rationale  of  the  process  of  elaboration  ' 
may  be  more  evident. 

1524.  The  proceu  of  elaboration  it  chi^  operated  in  the  leaf:  for  the  sap  no  sooner 
readies  the  lesdT,  than  part  of  it  is  inuneduitely  carried  off  by  means  of  perspiration, 
perceptible  or  imperceptible ;  effecting  a  change  in  the  proportion  of  its  component  parts, 
and  by  consequence  a  change  in  its  properties. 

J5S5.  Haiet  reared  a  suiii^ower  in  a  pot  of  earth  till  it  grew  to  the  height  of  three  ieet  and  a  half;  he 
thencoveredthemouthofthepot  with  a  plate  of  lead,  which  he  cemented  so  as  to  prevent  aU  evuoration 
from  the  earth  contained  in  It  In  this  plate  he  flxed  two  tubes,  the  one  nine  inches  in  length  and  of  but 
snaU  diameter,  left  open  to  serve  as  a  medium  of  communication  with  the  external  air;  the  other  two 
inches  in  length  and  one  in  diameter,  fiir  the  purpose  of  introducing  a  supply  of  water,  but  kept  always 
shut  except  at  the  time  of  watering.  The  holes  or  the  bottom  of  the  pot  were  also  shu^  and  the  pot  and 
plant  weighed  for  fifteen  successive  davs  in  the  months  of  Julv  and  August ;  hence  he  ascertained  not  only 
the  fact  of  transpiration  by  thejeaves,  mmi  a  comparison  of  the  iupply  and  waste ;  but  also  the  quantity  of 
moisture  tran^ired  in  a  ^ven  time,  bv  subtracting  ftom  the  total  waste  the  amount  at  evaporation  from 
die  pot  Hie  final  result  proved  that  the  absorUng  power  of  the  root  is  greater  than  the  transpiring  power 
of  the  leaves,  in  the  proportion  of  five  to  twa  Similar  experiments  were  also  made  upon  some  species  of 
csbbage,  whose  mean  transpiration  was  found  to  tw  lib.  3oz.  per  day ;  and  on  some  species  of  evergreens, 
which  were  found,  however,  to  transpire  less  than  other  plants.  The  same  is  the  case  also  with  succulent 
plants,  which  transpire  but  little  in  proportion  to  their  mass,  and  which  as  thev  become  more  firm  tran- 
spire leas.  It  is  known,  however,  that  they  absort)  a  great  deal  of  moisture,  though  they  give  it  out  thus 
Sparingly ;  which  seems  intended  by  nature  for  the  purpose  of  resisting  the  great  drougnts  to  which  they 
are  generally  exposed,  inhabiting,  as  they  do  for  the  most  part,  the  sandv  des«rt  or  the  sunny  rock.  Alone 
wtth  his  own  escperiments  Hales  relates  also  some  others  that  were  made  by  Miller  of  Chelaea;  the  result 
of  which  was  that,  other  circumstances  being  the  same,  txanspiiaUon  is  in  proportion  to  the  transpiring 
surfhce ;  and  is  alrected  by  the  temperature  of  the  air,  sunshine,  or  drought  promoting  It,  and  cold  and 
wet  diminishing  or  suppressing  it  entirely.  It  is  also  greatest  from  six  o'clock  in  the  morning  till  noon, 
and  is  least  during  the  night.  But  when  transpiration  becomes  too  abundant,  owing  to  excess  of  heat  or 
drought,  the  dant  tmmralately  suffbrs  and  begins  to  languish  ;  and  hence  the  leaves  droop  during  the 
day,  though  tnef  are  again  revived  during  the  night  For  the  same  or  for  a  similar  reason,  transpiration 
has  been  found  also  to  increase  as  the  heat  of  summer  advances ;  being  more  abundant  in  July  than  m  Jiuie, 
and  still  more  in  August  than  in  either  of  the  preceding  months,  from  which  last  period  it  begins  again  to 


1526.  A  fivid  little  different  Jrom  common  water  is  exhaled  according  to  the  experi- 
ments of  Hales  and  Guettard ;  in  some  cases  it  had  the  odor  of  the  plant ;  but  Du 
Hamel  found  that  it  became  sooner  putrid  than  water.  Such  then  are  the  facts  that  have 
been  ascertained  with  regard  to  the  imperceptible  perspiration  of  plants,  from  which  it 
unaToidably  follows  that  the  sap  undergoes  a  very  considerable  modification  in  its  passage 
tfarough  the  leaf. 

1527.  PerceptUUe  perspiration,  which  is  an  exudation  of  sap  too  gross  or  too  abundant 
to  be  dissipated  immediately,  and  which  hence  accumulates  on  the  surface  of  tlie  leaf,  is 
the  cause  of  its  further  modification.  It  is  very  generally  to  be  met  with  in  the  course  of 
the  summer  on  the  leaves  of  Uie  maple,  poplar,  and  lime-tree ;  but  particularly  on  the 
suHace  exposed  to  the  sun,  which  it  sometimes  wholly  covers.     ^ 

15S8w  The  pf^ftkal  at  veil  at  chemical  quaUHet  qf  perspired  matter  are  very  JUfibrent  In  diifbrent  species 
of  plants ;  so  that  it  Is  not  always  merely  an  exudati<xi  of  sap,  but  of  sap  In  a  high  state  of  elaboration,  or 
minted  with  the  peculiar  Juices  or  secretions  of  the  plant  Sometimes  it  Is  a  dear  and  watery  fluid  con- 
gioBetating  Inio  huge  drops,  such  as  are  said  to  have  been  observed  by  Miller,  exuding  firom  the  leaves 
of  the  mnaar  aibor,  or  plantain>tree ;  and  such  as  are  sometimes  to  be  seen  In  hot  and  odm  weather  ex- 
udhig  ftom  the  laaves  or  the  poplar  or  willow,  and  trickling  down  in  swdi  abundance  as  to  resemble  a 
aliglK  shower.    Ttds  phenomenon  was  observed  by  Sir  J.  £.  Smith,  underagroveofwlllowiin  Italy,  and 
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MidtooaoitfMiBellB6f«ftiiliiEtaglaiia.  Bmueilinet  It  to  gtatlnolM,  at  on  t&c  leaf  of  the  llme.tne$ 
aomaiinMi  It  b  waxy,  as  od  the  iMvei  of  roaeoiarTj  fomeliinet  it  b  iacchariite,  as  on  tte  ormge-leaf ;  or 
retioous,  as  on  tbe  leaves  of  the  dstus  creticus.  Tiie  cause  of  thb  excess  of  pcinqilratlon  has  not  yet  been 
altogether  satisfactorily  ascertahied  i  thoagb  it  seems  to  be  merdy  an  eflbvt  and  instittition  of  nature  to 
throw  offall  such  redundantjtiices  as  may  nave  been  absorlied.  or  secretions  as  may  have  been  formed 
beyond  what  are  necessary  to  the  due  nourishment  or  composition  of  the  plant,  or  beyond  what  tbe  plant 
b  capable  of  assimilating  at  tbe  time.  Hence  the  watery  exudation  is  periiaps  nothing  more  than  a  xn» 
diindancy  of  the  fluid  thrown  off  by  imperceptible  penpiration,  and  the  waxy  and  resinous  exudationa 
nothing  more  than  a  redundancy  of  secreted  Juices ;  all  which  may  be  stiU  perfectly  consistent  willi  ft 
htaUhy  state  of  the  plant  But  there  are  cases  in  which  tbe  exudation  b  to  be  r^arded  as  an  indication 
of  dbeaae,  partlcubrly  in  that  of  the  exudation  known  by  the  name  of  honey-dew,  a  sweet  and  viscid 
substance  coverina  the  leaves  like  a  varnish,  and  lometfanes  oocationing  their  decay.  Such  at  least  seems 
to  be  Uie  tut  with  regard  to  the  honey^ew  of  the  hop,  which,  according  to  the  observations  of  Llnnasus, 
Is  the  consequence  of  the  attadu  of  the  caterpillar  of  the  gho8t.moth  injuring  the  root  And  such  seema 
also  to  be  the  feet  with  regard  to  the  honey-dew  of  the  beech-tiee,  and  periiaps  also  the  honey-dew  of  tbe 
oak.  Hie  sap  then  in  the  progress  of  its  ascent  from  the  extremity  of  tbe  root  to  the  extr^nitv  of  the 
leaf  undeifoes  a  consldenble  change,  first  in  its  n^iiig  with  the  juices  ahneady  contained  in  the  piant» 
and  then  la  its  throwing  off  a  portion  at  the  leaC 

1539.  The  tap  is  Jurtker  affected  by  meatu  tf  the  gates  enteting  mto  the  r^ 
Ibe  moisture  of  tbe  soil,  but  certainly,  by  means  of  the  gases  inhaled  into  the  leaf;  the 
action  and  elaboration  of  which  shall  now  be  elucidated. 

1530.  Slaboratkm  qf  carhotde  acid.  The  utility  of  carixmlc  add  gas  as  a  vegetable  food  has  been  al. 
ready  shown ;  planto  being  found  not  only  to  absorb  it  by  the  root  altnig  with  the  moisture  of  the  soil,  but 
also  to  Inhale  it  by  the  leaves,  at  least  when  vegetating  in  the  sun  or  during  the  day.  But  how  is  the  ela- 
boration of  thb  gas  effected  ?  Is  it  assimilated  to  the  veeetable  substance  immediately  upon  entering  the 
plant,  cv  b  its  asumilation  eflfiscted  by  means  of  intermemate  rteps  ?  The  gas  thus  inhaled  or  absorbed  b 
not  assimilated  immediatdy,  or  at  least  not  wholly :  for  it  b  known  that  plants  do  abo  evolve  caibonio 
add  gas  when  vMetating  in  the  shade,  or  during  the  night  Priestley  ascertained  that  plants  vegetating  in 
oimfined  atmospoeres  evolve  cartwnic  add  gas  in  the  shade,  or  during  the  night,  and  that  the  vitiated 
state  of  their  atmospheres  after  experiment  b  owing  to  that  evolution ;  and  Saussure  that  the  elaboiatioa 
of  carbonic  add  gas  b  essential  to  vegetation  in  the  sun ;  and,  finally.  Senebier  and  Saussure  proved  that 
the  caibonic  add  gas  contained  in  water  is  abstracted  and  inhaled  by  the  I6af,  and  immedlatdy  decom. 
nosed ;  the  cariion  Mng  asrimilated  to  the  substance  of  the  plant,  and  the  oxvgen  in  part  evofvedj  and 
in  part  also  assimilated.  The  decomposition  of  carbonic  add  gas  takes  place  only  during  tbe  light  or  day. 
though  Saussure  has  made  it  also  probable  that  plants  decompose  a  part  of  the  carbonic  add  gas  which 
they  form  with  the  surrounding  oxygen  even  in  the  dark.  But  tbe  eflfect  b  operated  diiefly  by  means  of 
tbe  leaves  and  other  green  parts  of  vegetables,  that  is,  chleflv  by  the  parenchyma ;  the  wood,  roots,  petala^ 
and  leaves  that  have  lost  tbdr  green  color  not  being  found  to  exhale  oxycene  gas.  It  may  be  observed, 
however,  that  the  green  color  m  not  an  absolutely  essential  character  of  the  parts  deoompodng  caibonle 
add ;  because  the  leaves  of  a  peculiar  variety  of  the  atripiex  boitensia,  in  whidi  all  the  green  parts  ehang* 
to  nra,  do  still  exhale  oxygene  gas. 

\SS\.  Btaboratkm  cf  omgen.  It  has  been  already  shown  that  the  leaves  of  pbnts  abstract  oxygen  fhnn 
eonflned  atmos^ieres,  at  least  when  placed  In  the  shade,  though  they  do  not  inhale  all  the  oxygen  that 
disappears ;  ana  It  has  been  Airther  proved,  flrom  experiment,  that  the  leaves  of  plants  do  also  evolve'  a 
gas  in  die  sun.  From  a  great  variety  of  eiqperiments  relative  to  the  action  and  Inmienoe  of  oxygen  on  the 
pfamt,  and  the  contrary,  the  following  is  the  sum  of  the  results.  The  green  parts  of  pbnts,  but  especially 
the  leaves,  when  expboed  in  atmospheric  air  to  the  snocessive  inflnenoe  of  the  light  and  shade,  inhale  and 
evolve  alternately  a  portion  of  oxygene  aas  mixed  with  carbonic  add.  But  the  oxygen  b  not  unmeiUatelf 
assimilated  to  the  vogetable  substance ;  it  b  first  converted  into  carbonic  add  b^  means  of  combining  with 
the  easfiMO  of  the  plant,  which  wtthen  if  thb  process  b  prevented  by  the  l^)phcatlon  of  lime  or  potaas. 
Hie  leaves  of  aquatics,  succulent  plants,  and  evergreens  consume,  in  eqiul  drcnmstanees,  less  oxygen 
than  the  leaves  of  other  plants.  The  roots,  wood,  and  petals,  and  in  short  all  parts  not  green,  with  the 
exception  of  some  cotored  leaves,  do  not  effect  the  suooeisive  and  alternate  inhalation  and  extrication  of 
mcygeo ;  tibey  inhale  it  indeed,  thourii  they  do  not  again  give  it  out,  or  assimilate  It  immediately,  but  con. 
vey  it  nnder  the  form  of  cartionlc  acid  to  the  leaves,  where  it  is  decomposed.  Oxygen  Is  indeed  assimilated 
tothe  ptont,  but  not  dlrectiy,  and  only  by  means  of  the  decompontion  of  carbonic  add ;  when  part  of  it. 
Chough  in  a  very  small  proportion,  is  retaincxl  abo  and  assimilated  along  with  the  carlxm.  Hence  the  most 
ebviotts  influence  of  oxygen,  as  applied  to  the  leaves,  b  that  of  forming  carbonic  add  gas,  and  thus  pre- 
senting to  the  tdants  elements  which  it  may  assimilate ;  and  perhaps  the  carbon  of  tbe  extractive  Jiuoea 
absorbed  even  by  the  root,  is  not  assimilated  to  the  plant  till  it  b  converted  by  means  of  oxygen  into  car. 
bonic  add.  But  as  an  atmosphere  composed  of  nitrogen  and  carbonic  add  gas  only  is  not  fkvorable  to 
vegetation,  it  b  jjirobable  that  oxygen  performs  also  some  other  IHinction  beyond  that  of  merely  presenting 
to  the  plant,  under  the  modification  or  carbonic  add,  elemento  which  it  may  asrimilate.  It  may  eflbct  also 
the  (ttseiipigement  of  caloric  by  Its  union  with  the  carbon  of  the  vegetable,  wbkh  is  the  necessary  result 
of  such  union*  But  oxygen  b  abo  beneficial  to  the  plant  from  Its  action  on  the  soil ;  for  when  the  ex. 
tradOve  Juicee  oontalnea  tn  the  soil  have  become  exhausted,  the  oxygen  of  the  atmoqihere,  by  penetrating 
Into  the  earth  and  abstracting  fhim  it  a  portion  of  its  carbon,  forms  a  new  extract  to  r^lace  the  first. 
Hence  we  may  account  for  a  number  of  fiu^ts  observed  by  the  earlier  phytologbts,  but  not  wdl  explained. 
Du  Hamd  remarked  that  the  latmal  roots  of  plants  are  always  tiie  more  vigorous  the  nearer  tney  are 
to  the  snrftoe ;  but  it  now  appears  that  they  are  tbe  most  vigorous  at  the  surfaoelbecause  they  have  there 
the  eanest  aoocm  to  the  oxygen  of  the  atmosphere,  or  fo  the  extract  which  it  may  form.  It  was  observe^ 
also,  by  the  same  phytologist,  that  perpendicular  roots  do  not  thrive  so  weiL  other  drcumstanoes  being  ^ 
same,  in  si  stiff  aiMl  wet  soil  as  in  a  friable  and  dry  soil ;  while  plants  with  slender  and  divided  roots  thrive 
equauy  well  in  both :  but  this  b  no  doubt  owing  to  the  obstacles  that  present  themsdves  to  the  passage  tif 
the  oxygen  In  the  former  cas&  am  account  of  toe  greater  depth  and  smaller  surface  of  the  rooc  It  was 
farther  observed,  that  roots  which  penetrate  into  dung  or  into  pipes  condiwting  water,  divide  into  Immoise 
numbers  of  fibres,  and  form  what  b  called  the  fox-tail  root ;  but  it  is  because  they  cannot  continue  to  ve- 
getate,  caoept  by  encreasing  thdr  points  of  oontaot,  with  the  small  quantity  of  oxygen  found  in  sudi 
mediums.  LasUy,  it  was  observed  that  pbnts,  whose  roots  are  suddenly  overflowed  with  water  remaiaing 
afterwards  stagnant,  su£^  sooner  than  if  the  accident  had  happened  by  means  of  a  continued  current  It 
b  because  In  tfie  former  ease  the  oxygen  contained  in  the  water  b  soon  exhausted,  whife  in  the  latter  it  b 
■at^  exhaasted  at  all.  And!  hence  also  we  may  aooount  for  the  phenomenon  eahlblted  by  piaais  wgetating 
In  distilled  water  under  a  recdver  filled  with  atmoapheric  air,  which  having  no  proper  soil  to  supply  tiie 
root  with  nourishment,  eflbct  the  developement  of  thdr  parts  only  at  the  expense  of  their  own  proper 
substance ;  the  interior  of  tbe  stem,  or  a  portion  of  the  root,  or  the  lower  leaves  decaying  and  giving  up 
their  extractive  juices  to  the  other  oaits.  ^Thus  it  appears  that  oxygene  9a,  or  that  coastitnent  part  or 
thaatmomhecic  air  which  has  been  iound  to  be  indlqwnsable  to  the  lifoof  animals,  b  also  indbpensable  to 
the  life  offvegstables.  Butaltiiougb  the  presence  andaction  of  oxygen  b  absolutely  neoessair  to  the  ] 


of  vegetation,  pUnts  do  not  thrive  so  wttl  in  an  atmosphere  of  pure  oxygen,  as  in  an  atmosphere  of  jmb*  or 
qommon  air.  This  was  proved  by  an  experiment  of  Saussure^s,  who  having  introduced  some  planta  of 
pbamsattvum,  tbatwers  but  just  bsuuig  fnm,  tbe  seed,  into  a  rsodrtr  containing  pore  oaqvcnaaai^ 
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isMidlkatiBtiMiVMedf  ita  diyttkcylMd  aaqivivid  only  ImIT  tk«  wdfN  of  MMh  m  were  Inbmliwed  at 


IheiMM  time  liitoareeeivcr  oontaiDinceaniiun  air.  Fnm  whcnoa  It  fUloin  that  oxysen,  though  the 
prkMi|iel  agent  In  the  prooen  of  T«getattaii,  la  not  yet  the  only  agent  neoeMary  to  the  healtn  and  growth  'of 
tkt  plant,  and  that  the  proportion  of  the  oonitltuent  parts  of  ae  atmoqiberic  air  Is  well  adi^ted  for  the 
pofpOMsboth  of  vsgetaUe  and  animal  IIAbl 

1533.  Decomposition  ^  water*  Although  the  opinion  was  proved  to  be  groundless, 
by  which  water  bad  been  supposed  to  be  contertible  into  all  the  different  ingredients  en- 
tering into  the  composition  of  the  vegetable  substance  by  means  of  the  action  of  the  vital 
energy  of  the  plant ;  yet  when  water  was  ultimately  proved  to  be  a  chemical  compound, 
it  was  by  no  means  absurd  to  suppose  that  plants  may  possess  the  power  of  decomposing 
part^  aft  least,  of  what  they  absorb  by  the  root,  and  thus  acquire  the  hydrogen  as  well  as  a 
portion  of  the  oxygen  which,  by  analysis,  th^  are  found  to  contain.  This  opinion  was 
accordingly  pretty  generally  adopted,  but  was  not  yet  proved  by  any  direct  experiment. 
Senebier  pointed  out  several  phenomena  from  which  he  thought  it  was  to  be  inferred,  but 
particularly  that  of  the  germination  of  some  seeds  moistened  merely  with  water,  and  so 
situated  as  to  have  no  apparent  contact  with  oxygen.  The  decomposition  of  water  waa 
inlerred  also  by  Ingenhous,  from  the  amelioration  of  an  atmosphere  of  common  air  inta 
wfaiGfa  he  h«l  introduced  some  succulent  plants  vegetating  in  pure  water.  Saussure  having 
gathered  a  number  of  plants  of  the  same  species,  as  nearly  alike  as  possible  in  all  circum- 
stances likely  to  be  affected  by  the  experiment,  dried  part  of  them  to  the  temperature  of 
the  atmo^here,  and  ascertained  their  weight ;  the  rest  he  made  to  vegetate  in  pure  water, 
and  in  an  atmosphere  of  pure  oxygen  for  a  given  period  of  time,  at  the  end  of  which  he 
dried  them  as  before,  and  ascertained  their  weight  also,  which  it  was  thus  only  necessary 
to  compare  with  the  weight  of  the  former,  in  order  to  know  whctlier  the  plants  had  in- 
creased in  solid  vegetable  substance  or  not.  But  after  many  experiments  on  a  variety  of 
plants,  the  result  always  was,  that  plants  when  made  to  vegetate  in  pure  water  only,  and 
in  an  atmosphere  of  pure  oxygen,  or  of  common  air  deprived  of  its  carbonic  acid,  scarcely 
added  any  thing  at  all  to  their  weight  in  a  dried  state ;  or  if  they  did,  the  quantity  was  too 
small  to  be  appreciated.  But  from  a  subsequent  ezperhaient,  in  wi^ch  cvbonic  add  gas 
was  mixed  with  common  air  by  the  same  experiment,  the  decomposition  and  fixation  of 
water  by  the  vegetating  plant  is  legitimately  inferred.  It  does  not  appear,  however,  that 
plants  CIO  in  any  case  decompose  water  directly ;  that  is,  by  appropriating  its  hydrogen 
and  at  the  same  time  disengaging  its  oxygen  in  the  form  of  gas,  which  is  extricated  only 
by  the  decomposition  of  carbonic  add. 

1533.  JDeicent  of  Ike  proper  jvice,.  IVhen  the  sap  has  been  duly  elaborated  in  the  leaf 
by  means  of  the  several  processes  that  have  just  be«n  described,  it  assumes  the  appeU 
Iputioa  of  the  oambiunh  or  proper  juice  of  the  plant.  In  this  ultimate  state  of  elaboration 
it  la  fbond  chiefly  in  the  bark,  or  rather  between  the  bark  and  wood,  and  may  very  often 
be  <fistinguished  by  a  peculiar  color,  being  sometimes  wbite^  as  in  the  several  species  of 
spuigeii  and  sometimes  yelkyw,  as  in  celandine.  It  is  said  to  be  the  prindpal  seat  of  the- 
medical  virtues  of  plants ;  and  waa  regarded  by  Malpighi  as  bdng  to  the  plant  what  the 
blood  is  to  the  animal  body  —  the  immediate*principle  of  nourisfanlent,  and  grand  support. 
of  life  ;  which  opinions  he  endeavours  to  establish  by  the  fi^owing  analogies :  if  the  blood 
estapes  from  the  vessels  of  the  animal  body,  it  forms  ndther  flesh  nor  bone,  but  tumois; 
if  the  proper  juices  of  the  plant  are  extravaaated,  they  form  ndther  bark  nor  wood,  bnt  a 
lamp  of  gum,  resin,  or  inspissated  juice.  The  disruption  of  the  blood-vessels  and  conse- 
quent loss  of  blood,  injures  and  often  proves  fiital  to  the  animal.  The  extravasation  of 
Ae  proper  juice  injures  and  often  proves  fatal  to  vegetables,  unless  the  evil  is  prevented 
by  the  skill  and  management  of  the  gardener.  Whatever  may  be  the  value  of  these  re- 
marks as  tending  to  establish  the  analogy  in  qnestion,  it  cannot  be  doubted  that  the  cam- 
butm  or  proper  juice  constitutes  at  least  the  grand  prindple  of  vegetable  organisation  ; 
generating  said  developing  in  succession  the  several  organs.of  tb»  plant,  or  f  urniahing  the 
vital  prindple  with  the  immediate  materials  of  atsimilarion. 

ISMi  J7^  proper  jMke  k  eoneesfed  to  the  aevertU  parte  qf  thepUmt  2y  an  tmropriate  tet  qfve$sHt»  One 
eftte  earliest  and  most  satisikctory  experiments  on  this  suMect,  at  least  as  nr  as  regards  the  return  of 
the  mepcrinioe  through  the  leaf  and  leaC-staUc,  Is  that  of  Dr.  Darwin,  wbtoh  was  conducted  as  follows : 
a  stMk  of  tae  eaphortm  beUsoopla,  fUmisbedwitb  its  leaves  and  seed-vessels,  was  placed  in  a  decoction 
of  madder  root,  so  as  that  the  lower  portion  of  the  stem  and  two  of  the  inferior  leayes  were  immersed  in 
It  After  rsBomnlng  so  for  several  days  the  oolor  of  the  decoction  was  dbtinctly  discened  passii^  along 
the  mldiMi  of  each  Veet.  On  the  iqver  sideof  the  leaf  many  of  the  nuniflcations,  going  tnm  the  midrib 
towaads-the  dmnsfereno^  were  obserred  to  be  tinged  with  red ;  but  on  Uie  under  dde  there  was  ob- 
served a  system  of  Macbmg  vessds,  orl^nated  in  tne  extremities  of  tiie  leaf  and  carrying  not  a  red  but 
a  pale  mflfcy  fluid,  iroteh,  aiwr  tmitbig  in  two  sets,  one  on  osdi  side  the  midrib,  descended  along  with  it 
iflio  the  Isaf  sNllr  lliese  were  the  vessels  returning  the  elaborated  tep^  The  vessels  observable  on  the 
nsparaarfcee  Darwin  caBs  arteries,  and  those  on  the  under  surihoe  he  alls  veins.  To  this  may  be  added- 
tte  noce  recent  discoveries  of  Knli^t,  who  in  his  experiments,  instauted  witt  a  view  to  ascertain  the 
eouas  of  the  sap,  detected  in  the  leafitalk,  not  onlT  die  vessds  which  he  calls  central  tubes,  through 
which  the  ookaed  inftislon  ascended,  together  with  their  appendages,  the  spiral  tubes ;  but  also  another 
set  of  Tcsseis  surrounding  the  central  tnbes,  which  he  distinguishes  by  the  appellation  of  external  tubes, 
and  wMeh  appeared  to  be  oonveytaig  in  one.  direction  or  oUier  a  fluid  that  waf  not  colored,  but  that 
pini(L  upon  ftmtbir  taesstigstinn,  to  be  the  dcsomding  proper  juice.  In  tracing  them  upwards  they 
were  l^und  to  cxtsod  to  the  s^mit  of  the  lea(  and  in  tnidng  them  downwards  they  were  Ibuad 
te  cttsDd  to  tte  base  of  tte  Isi|r«stirik,  and  Co  ps9«ti«te  «?sn  into  tte  loner  batk.     AsoordtaiK 
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toRnlfM,  Ibcn,  aMn>n  thra*  wtt  of  imhIi  Id  tan*,  ibt  cmtnl  tuba.  As  ninl  tuln,  and  the 
maiHl  tnbs.  ButbTWlulBcualitbepnMTlitioanaducnilltnn  thataasf  tSe  lafjulk  IS  Ibc 
cUtoBitjortberoN?  Thtiwulhc  Mel  Mia  of  dwoiidiTi'  tb>  nrlia  |)iiTlokiflm who Iwd  not 
jtt  b^un  ta  tnc*  tt>  tramm  In  the  leaf  Hid  taf-Malk  i  but  wba  wnc  MmuinlM  villi  bat  indlciUnc 
H  leullhe  dooait  or  iBuM  in  Ibc  Imnk.  Dn  Hunelititpt  riiEjr  tnaofUHicbufcinUwaiunt  oTUw 
■prtnK  liylii(lh«ab>nlhiaith«iip|n'Mtimll7iifUiaHpuidbniiE)Ka  U  Iba  mUi  the  aperimeat 


. ...    , imA  htm  lb*  bodi  doimwudt,  aUndbu  In  aiHBe  chx  le 

tb*  lenith  of*  foot;  tboiuh  ^07  few  of  Oiem  h*d  nude  *Bjn*ir  pnintHiaaM  Aom  Ibv  loot  upward*. 
H*fic*ItltlluItbcpiopR]ui«  not  onlfdnaDdahnutbiBitRmllf  tf  aiBta*flDlb*alniialRoribe 
root,  but  numti*  alH  lalUiltanai  new  and  ■ddMoml  paiti.  Tbe  «p«liii<nu  of  Knl(bL « tbU  nib. 
)tct  ue,  if  poxiMc.  Bton  coBTlBdiii  ttau  cna  Uwh  of  Dn  KuuL  From  tha  tninlu  of*  nutnbft  of 
Tounc  crab  Das  be  dMadifd  ariBgoTlMA  of.hair  ta  taicb  In  bnsdtb.  live  aip  i«a  hi  Ibam,  and  the 
portion  of  the  tnink  ebon  Ibe  rii|  mtamod  u  In  otbir  nbltcti  thai  wen  nM  M  tmCid,  while  the 
ponkin  below  the  riiu  taioAf  uimtnai  at  alL  lb*  uppot  lip*  of  tb*  woiibdi  iii*d*  eomklanble  *d- 
TBDceidawninnlf.whTre  the  lowerllp*  made  KarulT  any  adiranui  upivaidi;  but  If  a  bud  w*i  |tfo(nided 
undi^r  tbt  Ting,  andthe  ihooC  arldng  from  It  aHoweil  to  remain,  then  the  uoftlon  of  the  Izuak  below  thtt 
bud  b?iin  ImmKliilclr  to  lugmenl  In  liK,  wbUe  the  poition  between  ibe  bud  ind  IncMoa  reuulned 

tliecntbemw)lbaleaf(rDwlii(rtiiml[,  lh>  ponlon  abore  the  leaf  dM,  wbllalbepertiaabttowaKlnf 
MTed;  and  when  the  upper  part  of  ■  branch  wai  iliiiiped  of  iuleiTe*  tilt  but  *itber«d  u  AtaiUwM 
iMpi.    Whence  it  li  atldMl  ibaltbeiuwhldihi- ■- —  -■-'- -■  '-  "--  ' --' '-*  ■— 

Sice,  deiGendi  throufh  til*  cfaannH  of  tb*  b 
SBllT  of  the  root,  eMeUn*  the  denlopera 
A  thO)  MCertalMd  to  be  theSiaonel  of  the  da 

my  fallal,  haie  been  aKertidned  ilao>    In  the  Unpiaae 

ie  eilemal  tuba  aliwdr  noticnl,  which  aftn-  quittint  Oe 

jt  the  root.    Id  Ibc  lan^ua^  of  Mjittel  ihey  are 
. _ .-k  of  woody  planti,  Ihouirli  not  alUigethei  nmaned 

'  1535.  Caiaet  of  detcenl.  Hic  proper  juice  tlisn,  or  eap  elaborated  in  the  leaT,  >le- 
■cenda  by  the  retuniiDg  naaels  of  the  leaf  atalk,  and  by  the  longitudinal  Teaaela  of  the 
itmer  bu^  the  lai^e  tube*  of  Mirbcl  and  external  tubei  of  Knight,  down  to  the  nt- 
ticmiqp  of  the  root. 

UUa.  IV  Awnd  tf  Ot  rnfir  plee  wi 
afencT  of  giaviutloiu  owln*  'perhapi  mon 
tbia  ID  the  latltfi^t^  whlcli  H  Srei.  I 
^  Du  Haikd.  wbo  obMtTfd  in  bli  «ip 
on  a*  ita*  iHit  to  tb*  tan*,  cran  wbi 
u  to  poiiit  to  the  eeith,  In  which  cue  I 
onMon  to  that  of  giarltatloa,  but  with 
nuDoiti  and  nt  it  leem*  to  ban  been  1 
■Dce  bj  XoIfbL  whs  cndcaTon  to  accoi 
■lariDiUon,  eagdlUiT  attnctlon,  the  w>tIii 
»**nl*[  butibe(n*tc*tDftb**a  eiuMilii 

when  bait  down  after  being  fliOj  frown,  0 
■nctkb  wItbaTiewtotheimidiiAoiiorU 
■  tS7.)  fn  mdnlnt  frMt-tlwea.— ^Ileae  en 
Uten  aliateUtet  ther  «r*  am  adaqiiala  to 

KrHatkB  1  but  tt*  ■genn  i*  dlirioualy  or 
wecpiof  wtllow ;  *iid  u  gravilation  It  •» 


K^'wiUicarGriybeiutHcieDttoovercdnielt;  and  If  it  Abmild  bv  nld  Ibat  Ibc  lapaaceodi  tbmub  tli 
tube*  of  fbe  alburnum  bj  meani  of  (he  Rgencj  of  the  >1tal  principle,  whr  maj  not  Eh*  Mme  TitaJ  prti 
dpJe  conduct  bIu  th^propcrjulcelhTougD  the  returning  TAieU  of  thetark?  In  rhort,  if,  with  SaiMirL, 
we  admit  the  CKiilencc  at  a  canlracting  power  in  the  fomieTcafC  luAlck4it  to  piopel  the  Hp  from  rtng  to 
ring,  il  will  bcalwolulelr  nccoaaiy  toaJmlL  It  alio  In  the  latEer.  Tliui  we  aiHJgn  a  caute  adequate  la 
tbc  productloa  of  the  eitbct,  and  iTold  at  the  tame  tlrne  the  tianifFreaBon  of  thai  moat  fUndameotaJ  prhi- 
dple  of  all  uund  phlloaophT  which  forUdi  lu  to  multiply  cauaa  without  neceaaiE;. 

SiCT.  IV.     Pnxctt  of  Vegelaile  DcKtopemenl. 

1537.  TV/irodurticmo/'rtedWnrntJMrtJondorgmJ  of  ;itoni«  ii  effected  by  the  «i»i. 
milatioii  oT  the  proper  jince.  iCe  next  object  of  our  enquiry,  therefore,  will  be  that  of 
ttucing  out  the  order  of  the  deTelopetnent  of  the  several  paita,  together  with  the  peculiar 
mode  of  operation  adopted  by  tlie  rital  principle.  But  this  mode  of  openlion  is  tint 
exactly  the  same  ui  hei^wceoui  and  annual  plants,  at  in  woody  and  perenm'al  plants.  In 
tbe  former,  tlie  procesa  of  deielopement  comprieesisit  were  but  one  act  of  the  vital  prin. 
ciple,  the  pani  being  all  unfolded  in  immediate  aucceasion  and  without  sQy  perceptible 
interruption  till  the  plant  iacomplpte.  In  tbe  latter,  the  process  ia  carried  on  by  gradual 
and  definite  sisges  easily  cognisable  to  the  unus,  commencing  with  the  approacli  of 
spring,  and  terminating  with  the  approach  of  ninter  I  during  which,  Ihe  functiona  of  the 
TJtal  princigile  aeem  to  be  altogether  suspended,  till  it  is  aroused  again  into  action  by  the 
warmth  of  the  suiveeding  spring.  The  illustration  uf  the  latter,  however,  involves  also 
that  of  the  former;  because  (lie  growth  oflhe  first  year  exemplifies  atihe  siuDe  time  the 
growth  of  annuals,  while  tbe  growth  of  succeeding  yeara  eieajplifies  whatever  is  peculiar 
to  perennials. 

iSHS.  Elementaiy  oTgani.  If  the  embryo,  on  its  escape  from  the  seed  and  convenion 
into  a  plant,  is  taken  and  minutely  inspected,  it  will  be  found  to  consist  of  a  root,  plume- 
let, and  incipient  atem,  wtiich  have  i>een  developed  in  consecutive  order;  and  if  the 
plant  ii  talieD  and  dinected  at  thii  period  of  it*  growth  it  will  be  found  to  be  compoied 
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merdy  of  mi  epidennis  enveloping  a  soft  and  pulpy  substance,  that  fonns  the  mass  of 
the  indiTidual ;  or  it  may  be  fttmtsbed  also  with  a  central  and  longitudinal  fibre;  or  with 
bundles  of  longitudinal  fibres  giving  tenacity  to  the  whole.  Hiese  parts  have  beeti  de- 
veloped no  doubt  by  means  of  the  agency  of  the  vital  principle  operating  on  the  proper 
juice ;  but  what  have  been  the  several  steps  of  operation  ? 

15SBL  Ko  aatitfactorv  explication  qf  thisvlienomenon  has  yet  been  offkred.  It  is  likely,  however,  that  the 
mdhnenti  of  ell  the  difltrent  parts  of  the  plant  do  already  exist  m  the  embryo  In  such  speelllc  order  of 
aiTBnaement  as  shall  best  fit  them  for  ftiture  developjement^  by  the  intro-susception  of  new  and  addlUonal 
paitiaes^  The  pellicle  constituting  the  vegetable  epidermis  has  generally  been  regarded  as  a  membrane 
esKDtially  distinct  from  the  parts  which  it  covers,  and  as  generated  with  a  view  to  the  discharge  of  some 
parttnilar  ftinction.  Some  phytologtots,  however,  have  viewed  it  in  a  light  altogether  difftrent,  and  have 
ngaxded  it  as  being  merely  the  efl%ct  of  accident,  and  nothing  more  than  a  sciuf  formed  on  the  exterior 
and  polpy  nuhce  of  the  parenchyma  indurated  by  the  action  of  the  ur.  It  is  more  probably,  however. 
Ibnned  by  the  agency  of  the  vital  principle,  even  while  the  plant  is  yet  in  embryo,  for  the  very  parpose  of 
praCectiag  It  ftom  injury  when  it  shall  nave  been  exposed  to  the  air  in  the  process  of  vegetation.  There 
are  sevenl  respects  in  which  an  analogy  between  the  animal  and  v^etable  epidermis  Is  suiSdeiitly 
alxiking :  they  are  both  capable  of  great  expansion  in  the  growth  of  the  sutject ;  tbey  are  both  easily  re- 
gcoetated  when  injured  (excepting  in  the  case  of  induration),  and  seemingly  in  the  same  manner  j  they 
are  both  anfagect,  in  certain  cases,  to  a  constant  decay  and  R^Mlr }  and  they  both  protect  fkom  Injury  the 
parte  cncloaed. 

1540.  Composite  orgpns.  The  elucidation  of  the  developement  of  the  composite 
organs  involves  the  discussion  of  the  two  following  topics :  — >the  formation  of  the  annual 
plant,  and  of  the  original  shoot  of  the  perennial ;  and  the  formation  of  the  subsequent 
layere  that  are  annually  added  to  the  perenniaL 

1541.  AnMuah  and  annual  shoots.  If  a  perennial  of  a  year's  growth  is  taken  up  in 
die  beginning  of  winter  when  the  leaves,  which  are  only  temporary  organs,  have  fallen, 
it  will  be  found  to  consist  of  a  root  and  trunk,  surmounted  by  one  or  more  buds.  Hie 
root  is  the  radicle  expanded  into  the  form  peculiar  to  the  species,  but  the  trunk  and  buds 
have  been  generated  in  the  process  of  vegetation. 

IS4SL  TV  root  or  tnmk,  if  taken  and  cut  into  two  by  means  of  a  transverse  section,  will  be  found 
to  eoosiat  already  of  bark,  wood,  and  nith.  Here  then  is  the  termlnalioD  of  the  growth  of  the  annual^ 
and  of  the  ftnt  stage  of  the  growth  <^  the  perennial:  how  have  their  several  parts  <n-  organs  been 
ftnned? 

1543.  The  pitk  seems  only  a  modiflcatioo  of  the  ori^nal  pulp^  ud  the  same  hvpothetis  that  acoouots  for 
the  ibrmatkHi  of  the  one  will  account  also  for  the  formation  of  the  other;  but  the  pith  and  pulp,  or 
parenchyma,  are  ulthnately  converted  into  organs  essentially  dittinct  from  one  another;  though 
phytotogista  have  been  much'puziled  to  assign  to  each  its  respective  flinctiona.  In  the  ages  in  which 
pbytologieal  oplnioos  were  formed  without  enguiry,  one  of  the  vulgar  errors  of  the  time  seems  to  have 
beni  an  opfaiioti  by  which  the  function  of  the  pith  was  supposed  to  be  that  of  generating  the  stone  of  Aruit» 
and  by  which  it  was  thou|rt>t  that  a  tree  deprived  of  its  pith  would  produce  fruit  without  a  stone  (Pivs* 
dee  Arh,  Uv.  L  chap.  &)  But  this  opinion  is  by  much  too  absurd  to  merit  a  serious  reftitatioo.  Another 
early  opinion,  exhibiting  however  indications  of  legitimate  enquiry,  is  that  bv  which  the  fnth  was 
reguded  as  being  analogous  to  the  heart  and  twain  of  animals,  as  related  by  Malpighi ;  who  did  hot 
himself  adopt  it,  but  believed  the  pith  to  be  like  the  cellular  tissueL  the  viscera  in  which  the  sap  Is 
dbborated  for  the  nourishment  of  the  plant,  and  for  the  protrusion  of  rature  buds.  Magnol  thou^  that 
it  ptoduces  the  flower  and  fruit,  but  not  the  wood.  Du  Hamel  regarded  it  as  being  merely  an  extension 
orthc  pulp  or  cellular  tissue,  without  being  destined  to  perform -any  important  function  In  the  process  of 
vegetation.  But  linnesus  was  of  opinioo  that  it  produces  even  the  wood ;  reganUng  It  not  only  as  the 
source  of  vesetable  nourishment,  but  as  being  also  to  the  vegetable  what  the  brain  and  qiinal  marrow 
are  to  anJmaTs,  the  source  and  seat  of  life  In  these  opinions  there  may  be  something  of  truth,  but 
they  have  all  the  common  fault  of  ascribing  to  the  idth  either  too  little  or  too  much.  M.  Lindsay  of 
ianaica  soggested  a  new  opinion  on  the  subject4  regarding  it  as  being  the  seat  of  the  Irritability  of  the 
leases  of  the  mimoca,  and  Sir  J.  K.  Smith  says  oe  can  see  nothing  to  invalidate  the  arguments  on  which 
this  opinion  is  founded.  Plenck  and.Knight  regard  it  as  destined  1^  nature  to  be  a  reaervoir  of  moisture  to 
aopply  the  leaves  when  exhausted  by  excess  of  perspiration.  Hence  it  appears  that  the  peculiar  ftinction 
of  the  pith  has  not  yet  been  altogether  satisfactorily  ascertained ;  and  the  difficulty  of  ascertaining  it  haa 
been  tnougfat  to  be  increased  fh>m  the  drcumstanoe  of  its  seeming  to  be  only  of  a  temporarv  use  in  the 
fuuaa  of  ▼egctation,  by  its  disappearing  altogether  in  the  aged  trunk.  Bat  although  it  is  thus  only 
tcapovary  as  reladve  to  the  body  of  the  tnink,  yet  it  is  by  no  means  temporary  as  relative  to  the  process 
of  vMetation ;  the  central  part  of  the  aged  trunk  being  now  no  longer  in  a  vegetaling  state,  and  the 
pHb  being  always  present  in  one  shape  or  other  in  the  annual  plant,  or  in  the  new  additions  that  are 
annuaOy  made  to  perennials.  The  pith  then  is  essential  to  vegetation  in  all  its  stages :  and  fnm  the 
analogy  of  Its  stnicture  to  that  of  the  pulp  or  parenchyma,  which  is  known  to  be  an  organ  of  elabor. 
atlon,  as  In  the  leaf,  the  function  of  the  pith  Is  most  probably  that  of  giving  some  peculiar  elaboration  to 
thesn. 

15M.  The  genemtkm  (tfUu  layer  qftuood  in  vmodp  plants,  or  of  the  parts  analogous  to  wood  in  ttie  case 
of  befbaceous  plants,  has  been  hitherto  but  little  attended  to.  If  we  suppose  the  rucUments  of  all  the 
diArent  parts  to  exist  already  in  the  embryo,  then  we  have  only  to  account  for  tlieir  develoj^einent  by 


the  Intro-susoeption  and  assimilation  of  sap  and  proper  juice ;  but  if  we  suppose  them  to  be 
in  the  eourse  of  vegetation,  then  the  difficulty  of  the  case  is  augmented :  and  at  the  best  wc 
can  only  state  the  result  of  operations  that  have  been  so  long  continued  as  to  present  an  efibct  cognisable 
to  the  sense  of  sight,  though  the  detail  of  the  process  is  often  so  very  minute  as  to  escape  even  the  nicest 
ohsCTvation.  AO,  toen,  that  can  be  said  on  the  sul^ect,  is  merely  that  the  tubes,  however  formed,  do,  by 
virtue  of  tbe  agency  of  the  vital  principle  operating  on  the  proper  Juice,  always  make  their  appearance  nt 
last  in  a  unifbrm  sind  determinate  manner,  acooraing  to  the  tribe  or  species  to  which  the  plant  belongs, 
M^tlnf  and  cnalesring  so  as  to  form  either  a  circular  layer  investing  the  pith,  as  in  woody  plants;  or  a 
mnnftier  of  diveigent  uyers  intersecting  the  pith,  as  in  some  herbaceous  plants ;  or  bundles  of  longitudinal 
and  woody  fibre  Interspersed  throughout  the  pitn,  as  In  others.  In  the  same  manner  we  may  account  for 
Shefamationoftbefaiyerofbark.  ^ 

1545.  Perennials  and  their  annual  layers.  If  a  perennial  is  taken  at  the  end  of  the 
second  year  and  dissected  as  in  the  example  of  tbe  first  year,  it  will  be  found  to  have 
increased  in  hdght  by  the  addition  of  a  perpendicular  shoot  conristing  of  bark,  wood, 
and  pidi,  as  in  Sue  shoot  of  the  foimer  year ;  and  in  diameter  by  the  addition  of  a  new 
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layer  of  wood  and  of  bark,  generated  between  the  wood  and  bark  of  the  former  year,  and 
covering  the  original  cone  of  wood,  like  the  paper  that  covers  a  sugar-loaf:  Uiis  is  the 
fact  of  the  mode  of  augmentation  about  which  phytologists  have  not  differed,  though 
they  have  differed  widely  with  regard  to  the  origin  of  the  additional  layer  by  which  the 
trunk  is  mcreased  in  diameter.  Malpighi  was  of  opinion  that  the  new  layer  of  wood  is 
formed  from  the  liber  of  the  former  year. 

1646l  The  fi«w  lajfcr  qfnood  Linnaas  considered  as  fonned  flrom  the  pith,  which  is  absurd,  because  the 
opinion  goes  to  the  inversion  of  the  very  order  in  which  the  layer  is  formed,  the  new  layer  being  always 
exterior  to  the  old  one.  But  according  to  the  most  general  opinion,  the  layer  was  thought  to  be  formed 
from  a  substance  oosing  out  of  the  wood  or  liark  —  first,  a  limpid  fluid,  then  a  viscid  pulp^  and  then  a  thin 
layer  attaching  itself  to  the  former ;  the  substance  thus  exuding  ftom  the  wood  or  bark  was  generally  re. 

erded  as  being  merely  an  extravasated  mucilage,  which  was  somehow  or  other  converted  into  wood  and 
irk :  but  Du  Hamel  r^arded  it  as  being  already  an  organised  substance,  consisting  of  both  cellular  and 
tubular  tissue,  which  he  designated  by  the  appellaticm  of  the  canMum^  or  proper  juice. 

1547.  Xnigm  has  Ihroum  tMe  highest  degree  qf  eluddaiion  on  thist  one  qf  the  most  obscure  and  intri- 
cate processes  qf  the  v^etoNe  ecomamyt  in  having  shown  that  the  sap  is  ebiborated^  so  as  to  render  it  fit 
ibr  toe  formation  of  new  parts  in  the  leaf  only.  If  a  leaf  or  branch  of  the  vine  is  gntlod  even  on  the 
fruit-stalk  or  tendril,  the  graft  will  still  succeed ;  but  if  the  upper  part  of  a  branch  is  stripped  of  its  leaves, 
the  bark  will  wither  as  Ikr  as  it  b  stripped ;  and  if  a  portion  of  bark  furnished  with  a  leaf  is  insulated  by 
means  of  detaching  a  ring  of  bark  above  and  below  it,  Uie  wood  of  the  insulated  portion  that  is  above  the 
loaf  is  not  augmented :  this  shows  evidently  that  the  leaf  gives  the  elaboration  necessary  to  the  formatioa 
of  new  parts,  and  that  without  the  agency  of  the  leaf  no  new  part  is  generated : — Such  then  is  the  mode 
of  the  augmentation  of  the  plant  in  the  second  year  of  its  growth.  It  extends  in  width  bv  a  new  layer 
of  wood  and  of  bark  insinuated  between  the  wood  and  bark  of  the  former  year ;  and  m  height  by 
the  addition  of  a  perpendicular  shoot,  or  of  branches,  generated  as  in  the  shoot  of  the  first  year. 
But  if  the  i^ant  Is  taken  and  dissected  at  the  end  of  the  third  year,  it  will  be  found  to  have  augmented  In 
the  same  manner ;  and  so  also  at  the  end  of  the  succeeding  year  as  loi^  as  it  shall  continue  to  live ;  so 
that  the  outermost  laver  of  bark,  and  innermost  laver  of  wood,  must  have  been  originally  tangent  in  the 
first  year  of  the  plant's  growth ;  the  second  layer  of^  bark,  and  second  layer  of  wood,  in  the  second  year ; 
and  so  on  in  the  order  of  succession  till  vou  come  to  the  layer  of  the  present  year,  which  will  in  like  man- 
ner divide  into  two  portions,  the  outer  forming  one  or  more  layers  of  bark,  and  the  inner  forming  one  or 
more  layers  of  wood  And  benoe  the  origin  of  the  concentric  layers  of  wood  and  of  bark  of  the  trunk. 
But  how  are  we  to  account  for  the  formation  of  the  divergent  lavers,  which  Du  Hamel  erroneously  sup- 
posed to  proceed  from  tlie  pith  ?  The  true  solution  of  the  difllculty  has  been  ftimished  by  Knight,  who, 
in  tracing  the  result  of  the  operation  of  budding,  observed  that  the  wood  formed  under  the  bark  of  the  in- 
serted bud  unites  indeed  confbsedly  with  the  stock,  though  still  possessing  the  character  and  properties  of 
the  wood  from  which  it  was  taken,  and  exhibiting  diveigent  layers  of  new  formation  which  originate  evi- 
dently  tai  the  bark,  and  terminate  at  the  line  of  union  between  the  graft  and  stock. 

1518.  But  \io^\M  the  formation  <tf  the  wood  that  now  occupies  the  place  qf  the  pith  to  be  accounted  for? 
It  appears  that  the  tubes  of  which  the  medullary  Is  composed  do,  in  the  process  of  vegetation,  deposit  a 
canmum,  which  forms  an  interidr  layer  that  is  afterwards  converted  into  wood  for  the  purpose  of  filling 
up  the  mcduUaiT  canal. 

1549.  Con»ersiim<^  the  alburnum  tOo  perfect  wood.  In  consequence  of  the  increase  of  the  trunk  by 
means  of  the  regular  and  gradual  addition  of  an  annual  layer,  the  layeri  whether  of  wood  or  of  bark  arc 
necessarily  of  diflbrent  degrees  of  solidity  in  proportion  to  their  age;  the  inner  layer  of  bark,  and  the 
outer  layer  of  wood,  being  the  softest ;  and  the  other  layers  increasmg  in  their  dcvree  of  s^idity  till  you 
reach  toe  centre  on  the  one  hand,  and  the  drcumferenoe  on  the  other,  where  they  are  respecuvdy  the 
hantest,  forming  perfect  wood  or  highly  indurated  bark,  which  sloughs  or  splits  into  diinks,  and  falls  oOT 
In  thick  crusts,  as  in  the  {dane-tree,  fir,  and  birch.  What  length  of  time,  then,  is  requisite  to  convert  the 
alburnum  into  perf^  wood,  or  the  liber  into  indurated  bark  ^  and  by  wnat  means  are  they  so  converted  ? 
Tliere  is  no  fixed  and  definite  period  of  time  that  can  be  poAtireij  assigned  as  necessary  to  the  complete 
Induration  of  the  wood  or  bark,  though  it  seems  to  require  a  period  of  a  good  many  vears  before  any 
particular  layer  is  converted  flrom  the  state  of  alburnum  to  that  of  perfect  wood ;  and  perhaps  no  layer  has 
leorived  Its  final  degree  of  induration  till  such  time  as  the  tree  has  arrived  at  its  fUll  growth.  The  indunu 
tion  of  the  albumum,  and  its  consequent  durabiUtv,  are  /ittributed  by  many  to  the  loss  of  sap  which  the 
layer  sustuns  after  the  period  of  its  complete  developement ;  when  the  supply  firom  the  root  diminishes, 
and  the  waste  by  evaporation  or  otherwise  is  still  kept  up,  inducing  a  contraction  or  condensation  of  ita 
elementary  principles  that  augments  the  soliditvof  the  layer,  in  the  first  degree,  and  begins  the  prooess 
that  fbture  years  finish.  But  Knight  briieves  the  induration  of  the  albumum  as  distinguishable  in  the 
winter  to  be  owing  rather  to  some  substance  departed  in  it  in  the  course  of  the  preceding  summer,  which 
he  ropuds  as  being  the  proper  juice  in  a  concrete  or  inspissated  state,  but  which  is  carried  off  again  by  the 
sap  as  It  ascends  in  the  spring. 

1550.  Circulation  of  vegetable  juices.  After  the  disooveiy  of  the  circulation  of  the 
Mood  of  animals,  phytologists,  who  were  fond  of  tracing  analogies  between  the  animal 
and  vegetable  kingdoms,  began  to  think  tliat  there  perhaps  existed  in  plants  also  a  circu- 
lation of  fluids.  The  sap  was  supposed  to  be  elaborated  in  the  root.  The  vessels  in 
Ivhich  it  was  propelled  to  the  summit  of  the  plant  were  denominated  arteries ;  and  the 
Tossels  in  which  it  is  again  returned  to  the  root  were  denominated  veins.  Du  Hamel, 
while  he  admits  the  ascent  of  the  sap,  and  descent  of  the  proper  juice,  each  in  peculiar 
and  appropriate  vessels,  does  not  however  admit  the  doctrine  of  a  circulation ;  whidi 
leems,  about  the  middle  of  tlie  last  centiury,  to  have  fallen  into  disrepute.  For  Hales,  who 
contended  for  an  alternate  ascent  and  descent  of  fluids  in  the  day  and  night,  and  in  the 
nme  vessels,  or  for  a  sort  of  vibratory  motion  as  he  also  describes  it,  gave  no  countenance 
whatever  to  the  doctrine  of  a  circulation  of  juices.  But  the  doctrine,  as  it  appears,  has 
been  again  revived,  and  has  met  with  the  support  of  some  of  the  most  distinguished  of 
modern  phytologists.  Hedwig  is  said  to  have  declared  himself  to  be  of  opinion,  that  plants 
have  a  circulation  of  fluids  similar  to  that  of  animals.  Corti  is  said  to  have  discovered  a 
species  of  circulation  in  tlie  stem  of  the  chara,  but  confined,  it  is  believed,  within 
the  limits  of  the  intcrnodia.  Willdenow  has  dso  introduced  the  subject,  and  de- 
fended the  doctrine  {Princij}le8  of  Botany^  p.  85.) ;  but  only  by  saying  he  believes  a  dr.^ 
culation  to  exist,  and  that  it  is  impossible  for  the  leafless  tree  to  resist  the  cold  if  there  be 
not  a  circuUtion  of  fluids.     Knight  has  given  his  reasons  somewhat  in  detail ;  and 
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though  his  doctrine  of  a  drculation  should  be  false,  yet  the  account  which  he  gfvcs  of  the 
progress  and  agency  of  the  sap  and  proper  juice,  short  of  circulation,  may  be  true.  The 
sum  of  the  account  is  as  follows :  —  When  the  seed  is  deposited  in  the  ground  under 
proper  conditions,  moisture  is  absorbed  and  modified  by  the  cotyledons,  and  conducted 
directly  to  the  radicle,  which  is  by  consequence  first  developed.  But  the  fluid  which  has 
been  thus  conducted  to  the  radicle,  mingling  no  doubt  with  the  fluid  which  is  now  also 
absorbed  from  the  soil,  ascends  afterwards  to  the  plumelet  through  the  medium  of  the 
tubes  of  the  alburnum.  The  plumelet  now  expands  and  gives  the  due  preparation  to  the 
ascending  sap,  returning  it  also  in  its  ehiborated  state  to  the  tubes  of  the  bark,  through 
which  it  again  descends  to  the  extremity  of  the  root,  forming  in  its  progress  new  bark  and 
new  alburnum;  but  mixing  also,  as  he  thinks,  with  the  alburnum  of  the  former  year, 
where  such  alburnum  exists,  and  so  completing  the  circulation. 

1551.  Decamponte  organs.  To  the  above  brief  sketch  of  the  agency  of  the  vital 
principle  in  the  generation  or  growth  of  the  elementary  and  composite  organs,  there  now 
remains  to  be  added  that  of  the  progress  and  modeof  the  growth  of  the  decomposite  or- 
gans,  or  organs  immediately  constituting  the  plant,  as  finishing  the  process  of  the  vegetable 
developement.  Hiis  will  include  the  phenomena  of  the  ultimate  developement  of  the  root, 
stem,  branch,  bud,  leaf,  flower,  and  fruit. 

1558.  T%e  root.  From  the  foregoing  otaervatioas  and  ezpcrinienta|  it  rapean  that  the  roota  of  planta, 
or  at  kaat  of  wooij  plants,  are  augmented  in  their  width  bv  the  addition  or  an  annual  layer,  and  in  their 
kogth  by  the  addition  of  an  annual  shoot,  bursting  from  tne  terminating  fibre.  But  bow  is  the  develope* 
meat  of  the  shoot  eflhcted  ?  Is  it  by  the  intrOi^usception  of  additional  particles  throughout  the  whole  of 
its  extent ;  or  only  by  additions  deposited  at  the  extremity  ?  In  order  to  ascertain  the  fkct,  with  regard 
to  the  eloogatioo  of  the  root,  Du  Hamel  instituted  the  following  experiment :  —  Having  passed  several 
threads  of  silver  transvenely  through  the  root  of  a  plant,  and  noted  the  distances,  be  then  immened  the 
root  in  water.  The  upper  threads  retidned  always  that  relative  and  orisinal  situation,  and  the  lowest 
thread  which  was  placed  within  a  few  lines  (MT  the  end  was  the  only  one  that  was  carried  down.  Haice 
be  concluded  that  the  root  is  elongated  merdy  by  the  extremity!  Knight,  who  from  a  similar  experiment 
obtained  the  same  result,  deduced  from  it  also  uie  same  conclusion.  We  may  regard  it  then  as  certain, 
that  the  mode  of  the  dongation  of  the  root  is  such  as  is  here  rmresented,  Uioogh  in  the  progress  of  Its 
devdopement,  it  may  aflect  a  variety  of  directions.  The  original  direction  of  the  root  is  geoeraly  perpea- 
dicolar,  in  which  it  descends  to  a  ooosidenble  depth  if  not  Interrupted  by  some  obstacle.  In  taking  up 
aome  young  oalutrees  that  had  been  planted  in  a  poor  soil,  Du  Hamel  found  that  the  root  had  descended 
almost  fiDur  feet,  while  the  height  of  the  trunk  was  not  more  than  six  inches.  If  the  root  meets  with  an 
obttaele  it  then  takes  a  horixontal  direction,  not  by  the  bending  of  the  original  shoot,  but  by  the  sending 
out  of  lateral  shoots.  Hie  same  effbct  also  follows  if  the  extremity  of  the  root  is  cut  oSL  but  not  always 
ao^  for  it  is  a  common  thing  in  nuisery.«aidens,  to  cut  off  the  tap-rooti  of  drills  of  seedlmg  oaks  without 
removing  than,  by  a  sharp  spade,  and  ucae  generally  push  out  new  tap-roots,  thoi^  not  so  strong  as  the 
Caemer.  When  a  root  ceases  of  ns  own  accord  to  elongate,  it  sends  out  also  lateral  ffinres  which  become 
hcaadiea,  and  are  always  the  more  vigorous  the  nearer  they  are  to  the  trunk,  but  the  lateral  branches  of 
hoKiiontal  roots  are  the  lees  vigorous  Uie  nearer  they  are  to  the  end  next  the  trunk.  In  the  former  case, 
the  increased  luxuriance  is  peraaps  owing  to  the  easy  access  of  oxygen  in  the  upper  divisions ;  but  in  the 
latter  case,  the  increased  luxuriance  of  the  more  distant  divisions  is  not  so  easily  accounted  for,  if  it  is  not 
to  be  attrmuted  to  the  more  ample  supply  of  nutriment  which  the  fibres  meet  with  as  they  recede  tieom 
the  tronl^particularly  if  you  suppose  a  number  of  them  lying  horixontally  and  diverg^  like  the  radii  of 
adrcle.  Rit  the  dirntion  of  roots  is  so  liable  to  be  afltected  by  accidental  causes,  that  there  is  often  but 
little«'Unifoniiityeven  in  roots  of  the  same  qiedes.  If  plants  wane  to  be  sown  in  a  soil  of  the  same  density 
throu^Mwt,  perhaps  there  might  be  at  least  as  much  unifoimity  in  the  figure  and  direction  of  thdr  roots, 
as  oftteir  branches;  but  this  will  seldom  happen.  For  if  the  root  is  ia)ured  by  the  attacks  of  insects,  or 
iatermpCed  by  stones,  or  earth  of  too  dense  a  Quality,  it  then  sends  out  lateral  branches,  as  in  the  above 
cases  i  sometimes  extending  also  in  iensth  by  foUowmg  the  direction  of  the  obstacle,  and  sometimes  ceas- 
ittg  to  ekmgate,  and  forming  a  knot  at  the  extremity.  But  where  the  soil  has  been  loosened  by  digging  oar 
otherwise,  the  root  generally  extoids  itself  to  an  unusual  length,  and  where  it  is  both  loosened  and  en. 
riched,  it  divides  into  a  multiplicity  of  fibres.  This  is  also  the  case  with  the  rooU  of  olants  vegetating  in 
pots,  near  a  river,  but  espedally  in  water.  Where  roots  have  some  oonslderablo  obstacle  to  overcome  they 
win  often  acquire  a  strength  proportioned  to  the  difllculty :  sometimes  they  will  penetrate  through  the 
hazdmt  soil  to  get  at  a  sou  more  nutritive,  and  sometimes  they  will  insinuate  Uieir  fibres  into  the  crevices 
even  of  walls  and  rocks  which  they  will  burst  or  overturn,  lliis  of  course  requires  much  time,  and  does 
auadi  injury  to  the  plant  Roots  consequently  thrive  best  in  a  soil  that  is  neither  too  loose  nor  too  dense ; 
bat  as  the  nourishment  which  the  root  absorbs  is  chiefly  taken  up  by  the  extremity,  so  the  soil  is  often 
more  exhausted  at  some  distance  from  the  trunk  than  immediately  around  it.  iJu  Hamel  rMards  the 
small  fibres  of  the  root  which  absorb  the  moisture  of  the  soil  as  being  analogous  to  the  lacteals  of  the  ani- 
Bud  nttbem,  which  absorb  the  food  digested  by  the  stomach.  But  the  root  is  rather  to  be  regarded  as  the 
mouth  of  the  plant,  selecting  what  is  usefril  to  nourishment  and  renting  what  is  yet  in  a  crude  and  indi- 
gestible state;  thelsxgar  portions  of  it  serving  also  to  fix  the  plant  m  the  soil  and  to  convey  to  the  trunk 
the  nourishment  absoibed  by  the  smaller  fibres,  which  ascending  by  the  tubes  of  the  alburnum,  is  thus 
conveyed  to  the  leaves,  the  digestive  organs  of  plants.  Du  Hamel  Uiinks  that  the  roots  of  plants  are  fUr- 
nyHed  with  pre-organised  germs  by  which  they  are  enabled  to  send  out  lateral  branches  when  cut,  thoush 
the  existence  of  such  germs  is  not  proved ;  and  affirms  that  the  extremities  of  the  fibres  of  the  root  me 
ammaUy  like  the  leaves  of  the  trunk  and  branches,  and  are  again  annually  renewed ;  which  last  peculiarity 
PkofesMT  WQdenow  affirms  also  to  be  the  fiact,  but  without  adducing  any  evidence  by  which  it  appears  to 
be  satiafiKtorily  substantiated.  On  the  contrary.  Knigh^  who  has  also  made  some  observations  on  this 
subject,  says,  it  does  not  appear  that  the  termuiating  imres  of  the  roots  of  woody  plants  die  annually, 
though  thoae  of  bulbous  roots  arc  found  to  do  so.  But  the  fibres  of  creeping  plants,  as  the  common  crow- 
iDot  and  strawberry,  certainly  die  annually,  as  do  those  of  the  vine. 

155&  Tie  stem.  The  stem,  like  the  root,  or  at  least  the  stem  of  woody  plants,  is  also  augmented  in 
width  by  the  addition  of  an  annual  layer,  and  in  length  by  the  addiUon  of  an  annual  shoot  bursting  l)rom 
the  tCTmtTTP*<"g  bud.  Is  the  dcvdopcment  of  the  shoot  issuing  from  the  stem  effiscted  in  the  same  man- 
ner  also  ?  The  dcvdopement  of  the  shoot  fi;om  the  stem  is  not  effected  in  the  same  manner  as  that  of  the 
root—  by  additions  to  the  extremity  only,  but  by  the  intro^usception  of  additional  particles  throughout  its 
whole  extent,  at  least  in  its  soft  and  succulent  state :  the  longitudinal  extension  diminishing  in  proportion 
as  the  shoot  requires  solidity,  and  ceasing  entirely  when  the  wood  is  perfectly  formed ;  though  often  con* 
tinning  at  the  summit  after  it  luul  ceased  at  the  base;  The  extension  of  the  shoot  is  uivcrseTy  at  its  indu. 
ntloo,  naid  while  It  remains  herbaceous,  but  slow  in  proportion  as  it  is  converted  into  wood.  Hence 
motalure  and  shade  arethe  most  favorable  to  its  elongation,  because  they  prevent  or  retard  iu  induration ; 
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tnd  hmee  th«  finaU  9am  Pf  wood  whidi  It  fonned  d«if og  the  lint  jmt  of  tlio  pUoitf •  gronrfh  tneiMMt  nd 
move  after  tfao  M»roiioh  of  winter,  ndtber  in  height  nor  thtekneOb  Such  ia  toe  mode  of  the  gnnrth  and 
derelopement  or  ttie  trunk  of  perennial  and  woody  plants,  to  which  there  exi«t«  a  strikine  ezoeption  in  the 
growth  of  the  trunk  of  palma.  Their  internal  itnicture  has  been  already  taken  notice  of  at  prewnting  no 
concentric  or  divergent  layers,  and  no  medullary  canal,  but  merely  an  assemblage  of  large  and  woody  dtnct» 
interspersed  without  order  in  a  pulp  or  parenchyma,  softer  at  the  centre  and  gradually  beoomtog  harder  ae 
it  apprt>aches  the  circumference.  When  the  seed  of  the  palm-tree  germiiuttes,  it  protrudes  a  circular 
row  of  leaves,  or  of  fironds,  which  crowns  the  radide,  and  is  succeeded  in  the  foDowing  year  by  a 
rimilar  row  issuing  ftrom  the  centre  or  bosom  of  the  former  leaves,  which  ultimatdy  die  down  to  the  baaew 
This  process  is  continued  for  four  or  five  years  succeadvely  without  exhibiting  as  yet  any  appearance  of  a 
■tern,  the  remaining  bases  of  the  leaves  or  Arond  forming  by  their  union  merely  a  sort  of  Imob  or  bulb.  At 
last,  however,  they  constitute  by  their  union  an  incipient  stem,  as  thick  the  first  year  as  it  ever  is  after  ; 
which  in  the  following  year  is  augmented  in  height  as  before,  and  so  on  in  sucoessioii  as  long  as  the  plant 
lives,  the  leaves  always  issuing  fh>m  the  summit  and  crowning  the  stem,  which  is  a  regular  column,  but 
decaying  at  the  end  of  the  year,  and  leaving  cfarcular  marks  at  the  points  of  Inaertioo,  which  furrow  the 
surface  of  the  plant,  and  indicate  the  years  of  Its  growth. 

1554.  the  brameket,  in  their  mode  of  growth  and  dcvdopement,  exhibit  nearly  the  same  appearanoea 
as  the  tnink  flrom  which  they  issu&  They  originate  in  a  bud,  and  form  also  a  cone  that  consists  of  pith, 
wood,  and  bark ;  or  rather  they  form  a  double  cone  For  the  Insertion  of  the  branch  into  the  trunk 
resembles  also  a  cone  whose  base  Is  at  the  circumference  and  wboae  apex  is  at  the  centre,  at  least  if  it  ia 
formed  in  the  first  year  of  the  plant's  growth,  or  on  the  shoot  of  the  present  year ;  but  fkllmg  diort  of  the 
centre  In  proportion  to  the  lateness  of  Its  formation,  and  number  of  intervening  layers.  Branches  In  their 
developement  assume  almost  all  varieUes  of  pasiti<xi  ftxim  the  reflected  to  the  horlsontal  and  upright ;  hut 
the  lower  branches  of  trees  are  said  to  be  generally  parallel  to  the  surfkce  of  the  soil  on  which  they  grow, 
even  though  ctiat  surface  should  be  the  sloping  side  of  a  hill — owing,  as  it  has  been  thought,  to  the  evo- 
lution of  a  greater  number  of  buds  on  the  side  that  forms  the  obtuse  angle  with  the  soil,  in  cooaequcnoe  of 
its  being  exposed  to  the  action  of  a  greater  mass  of  air. 

1555.  The  bud,  which  in  the  beginning  of  spring  is  so  very  conspicuous  on  the  trees  of  this  country  as  td 
be  obvious  to  the  most  careless  observer,  is  by  no  means  common  to  all  plants,  nor  to  plants  of  all 
climates }  shrubs  in  general,  and  annuals  universally,  are  destitute  of  buds  as  well  as  all  plants  what- 
ever growing  within  uie  tropics,  the  leaf  being  in  them  immediateiy  protruded  ftom  the  bark.  It  is  onlv 
in  the  woody  plants  of  cold  cuimates,  therefore,  that  we  are  to  look  for  buds ;  and  In  them  no  new  part  m 
added,  whether  proper  to  the  leaf  or  fiower,  without  the  intervention  of  a  bud.  For  when  the  young  shoot 
is  proouoed,  it  is  at  the  same  time  ftimished  with  new  buds,  which  are  again  extended  into  new  shoots  In 
the  following  siuring ;  and  thus  the  bud  is  to  be  regarded  as  formine,  not  only  the  cradle  but  abo  the  winter 

Siarters  of  tne  shoot,  for  which  its  coat  of  tiled  and  glutinous  scales  seems  admirably  well  adapted.  It  Is 
und  chiefiy  in  the  extremity,  or  on  the  surface  of  the  young  shoot  or  branch,  and  but  rarely  on  the  stem, 
except  it  be  at  the  collar  where  it  produces  suckers.  It  is  also  generated  (or  the  most  part  in  the  axil  oc 
the  leaves,  as  may  be  seen  by  inspcctiiv  the  annual  shoot  of  almost  any  tree  at  random,  though  not  uni- 
▼ernlly  so ;  for  to  this  ruie  there  exists  a  curious  and  sineular  exception  in  the  bud  of  the  platanus,  whidi 
is  generated  in  the  very  centre  of  the  base  of  the  fbot-stalk,  and  is  not  discoverable  till  after  the  fUl  of 
the  leaf.  But  how  are  the  buds  formed  which  are  thus  devdoped  ?  Malpigbi  thought  they  were  formed 
ftom  the  pith  or  cellular  tiwue,  which  the  huter  regarded  as  viscera  destined  for  the  ebboration  of  the  sap 
and  protrusion  of  future  buds.  Du  Hamel  thinks  the  exterior  scales  of  the  bud  originate  In  the  interior 
part  of  the  bark,  and  Knight  relates  an  experiment  fhnn  which  he  thinks  it  follows  that  the  bude 
are  formed  fh>m  the  descending  proper  Juice.  But  whatever  may  be  the  actual  origin  of  the  bod.  it 
Is  evident  that  Its  developement  does  not  take  place  except  through  the  medium  of  the  proper  jute^ 
whidi  has  been  elaborated  In  the  leaves  of  preceding  buds,  and  originally  In  tfiose  of  the  plumelet j 
as  the  young  bud  does  not  make  its  appearance  till  the  leaves  of  the  preceding  buds  have  expanded 
and  wilt  not  ultimately  succeed  if  deprived  of  them  too  soon. 

1566.  BuUm  are  so  very  similar  to  buds  both  in  their  origin  and  developement  as  to  require  no  qiedfle 
investigation. 

1557.  The  lenf.  When  the  leaves  burst  nom  the  expanding  bud,  and  even  long  before  that  period,  aa 
may  besecn  by  the  dissection  of  the  bud  in  the  winter,  they  are  compleCe  in  all  tnrir  parts.  Hence  It  is 
obvious  that  ttie  leaf,  like  the  young  shoot,  effects  its  final  developement  by  means  of  the  intro-susoeption 
of  new  partides  throughout  the  whole  of  its  dimensions :  and  yet  this  law  of  devdopement  Is  not  common 
to  all  leaves  whatever,  for  the  leaves  of  liliaceous  plants  extend  chiefiy  at  the  point  of  theh- iunction  with 
the  bulb.  The  efibct  periiaps  of  their  peculiarity  of  structure.  In  being  formed  of  parallel  tubes  which  ex. 
tend  throughout  their  whole  length,  without  those  transverse  and  branching  fibres  that  constitute  what  are 
called  the  nerves  of  the  leaves  of  woody  plants. 

1558u  I^eJIower  andfrttU.  When  the  fiower  bursts  flrom  the  expanding  bud,  and  even  long  before  Oat 
period,  it  is  already  complete  in  all  its  parts,  as  may  be  seen  also  by  the  dissection  of  the  bud  in 
winter.  linnseus  represents  the  pistil  as  originating  in  the  pith,  the  stamens  in  the  wood,  and  the 
cordla  and  calyx  in  the  inner  and  outer  bark  respectively :  but  this  account  of  thdr  origin,  though  ex- 
tremely  plausU>le  at  first  sight,  will  not  bear  the  test  of  minute  examination,  bdiig  contrsdkled  by  the  ana. 
tomy  of  the  parts  themselves ;  particularly  in  the  case  of  compound  flowers.  Knight  In  investigating  the 
organisation  of  the  apple  and  pear,  endeavored  to  ascertain  the  origin  of  the  several  parts  1^  tracing  the 
organs  of  the  fhiiUstalk  to  their  termination.  In  the  fruit-stalk  he  thought  he  could  discover  the  pith,  the 
central  tubes,  spiral  tubes,  and  tubes  of  the  bark,  together  with  its  epidermis :  and  in  tradng  them  to  tiielr 
termination,  he  thought  the  pith  seemed  to  end  in  the  pistils;  the  central  vessds  in  the  stamens,  after 
diverging  round  the  core  and  approachins  agun  in  the  eye  of  the  fruit ;  and  the  bark  and  e^dermls 
In  the  two  external  skins.  Hence  he  infers  that  the  flower  is  a  prolongation  of  the  |nth,  wood,  and 
baik.  A  question  of  some  considerable  importance  has  arisen  out  of  this  subject :  does  the  flower  or 
Ituit  elaborate  sap  for  iu  own  developement,  or  is  it  supplied  with  nourishment  flrom  the  leaf?  By 
pladng  small  branches  of  the  apple,  pear,  and  vine,  with  blossoms  not  expanded,  in  a  decoction  of  logwood^ 
nniriit  found  that  the  central  vessels  were  colored  by  the  decoction.  By  means  of  a  similar  experiment 
on  the  same  sutajecu  after  the  fhiit  was  formed,  the  cdoring  matter  was  traced  through  the  mass  of  the 
finiit  to  the  base  of  the  stamina.  And  hence  it  appears  that  the  flower  and  fk-uit  do  possess  the  power 
of  elaborating  sap  for  thdr  own  developement.  Knight  infen  fh>m  the  foregoing  data,  that  the  blee. 
iom  is  nourished  ttom  the  alburnum,  by  means  of  the  minglhig  of  the  proper  Juice,  whicn  thealhuxnum 
may  be  supposed  to  contain  with  the  sap  in  its  ascent 

Sbct.  V.     AnomaJiet  of  Vegetable  Developemeni. 

1559.  A  demotion  from  the  general  laws  of  developement  it  occasioned  by  the  interren''' 
tion  of  some  accidental  cause ;  or  of  some  cause  operating  permanently  in  certain  sub- 
jects. Hence  the  anomaly  may  regard  the  developement  either  of  an  individual  or  a 
species,  and  may  occur  either  in  the  root,  stem,  branch,  leaf,  bud,  flower,  or  fruit,  ac- 
cording to  the  circumstances  in  which  it  is  placed ;  or  it  may  effect  the  habit,  duiBtioOt 
or  physical  virtues  of  the  plant. 


ftm  L         ANOHAUES  OF  VEGETABLE  DEVELOFEMENT.         S4S 

1560.  natm.  Aoeording  to  the  g^entUwiof  ngctabledenlopcinMt,  planUof 
ttv  noic  qndca  *ra  fumitbed  with  the  umc  apedes  erf'  root  —  not  produdng  *t  one  time 
a  woodj  or  iitiioui  root,  and  it  snotber  time  a  bulboUB  root.  And  jet  it  u  found  tlut 
(here  are  oaes  in  wbicli  cbanget  of  this  kind  do  occur,  ir  pait  <^  the  root  of  •  tree 
pUntrd  by  a  pond  Of  river,  protrudes  bejood  the  bulk  so  u  lo  be  ._. 

partially  irniiKned,  it  diridei  at  tbc  eitremllj  into  innu 
raoiificationi,  or  arndi  out  innumerable  fibres  from  the 
which  become  again  subdivided  into  fibres  still  more  mini 
give  to  the  whole  an  appearance  something  resembling  tha 
UuJ  of  a  fox;  which  has  accordingiir  Iwen  denominated 
Uanul  the  foi-tail-root.  i/g.  231.) 

USL  nc  rut  ig  ilK  FUnm  Brstiuc.  >rh«  (mring  In  ■  nobl  k 
it  •■tunll*  ■Aclt,  U  UDLformlv  Dbroui  i  but  when  aroiflng  tn  sdrv* 
)t  k  alto  oAn  u  b*  (ound.  It  li  fUmliha]  with  a  buDxiui  nio4.  Th 
the  cvte  with  the  Bkncurui  genbculauu  i  which,  when  gTowlng  In 
uunbcttlinKruiIsi  ■  abnwi  root,  though,  wben  growing  Ins  ttry  dry 
■I  ca  the  top  of  ■  dij  wall,  it  U  rouml  to  be  llunUted  with  an  onle . 
'""'     '~' EulTalMMtmaloberaerdTthe  remit  ofa  prcrUon 


I  the  Dlut  li  (Bdawed  with  the  af&Mj  of  ooTltcUng  a 
wlwl  to  eilattng  dieunitaDca,  and  biBc*  s(  idiptlng  lli 

Ik ncS^VMalarla  ailHr,  which  eoiulit of  s 


uSTlV  AaciwUV  root,  in  ansiBilr  which  slteDdi  umapeieniiti 
^^'liiceil'uilpistiudiiiinewhbresrniiB  the  nmsinlng  (wtlon,  m 
■bem,  »  that  jpartor  what  wu  fomerlr  "ein  li  now  convEricil  fntorooi.    Tli'u  pnxwi  ii  repeal 

aad  wUl  aln  kcoudI  Ai  the  MLten  ami  truncated  ipparsnce  of  KahloH  niecEii,  or  deriri-blt 
15M  TV  itrt-nol.  If  dl—cttd  when  about  a  jear  old,  pcwenn  the  ringulat  annioalj  of  heliii 

ftmidwd  with  hoa  Bietodihl  dlilina  and  concenlric  drclnoT  longUudlul  tubaor  up-ma 

bedAcd  at  n«ular  hUeiraltinltaiiulp;  whereat  other  biennial  reoti  fiwm  onir  an  IndivUlual  cL 

Tear,  aDd  an,  onMquanili,  at  BO  time  flimlihcd  -"'■ ' 

U6Sl  Mtnlarf  nett  di > '~^<-  -< 

h^peai  labese^Bgor  pi 

Knaid  la  the  dirccdixi  ot 

Atagad  iu  DiKeinaam 

■cnus/rrii,  which,  allien 

■i<a BoMarT one.    Inlhei 

pn  (obediinBbTthewJ ,  _._ , . ^ _  . . 

3>wa<  and  idrDV  marine  plaiili. 
.UK  Hita ctaiigtJ In inmtlia and tntdm U  reMt.    IftheRem  ortroungpli'DiDTcherTT  tm,buE 

eaitb,  onahair  of  the  not  bring  at  tbaianM  time  lakrn  careAiUr  out,  but  •belleitd  at  Hnt  (ram  the  cold 
^theop^ualljeapoicd  toll,  and  Uwremainlna  part  of  the  tap  and . -.."— .-i  ."  ■>" -— 


the  ramlAcatloBa  of  thi  mot  win 


1567-  If  the  Item  of  ■  tree  planted  by  a  pond  or  river  ia  so  bent  in  iu  growth  u  to 
nxDC  near  to  tbe  surface  of  the  water  and  to  be  occasionally  immersed  in  it,  it  will 
HDutimes  lend  out  from  tbe  under  surface  a  multitude  of  shoots  that  will  dnceud  into 
tbe  water,  and  dcrelope  themselres  in  the  manner  of  the  foi'tail-root.  Sometimes  it 
Imumiis  that  a  stem,  instead  of  assuming  the  cylindrical  form  common  to  the  tpedet, 
impressed  and  flattened  fonn  similajr  to  the  herbage  of  tbe  cactus  oi  in  the 

lUd  (hrbrDu 


M«  SCIENCE  OP  AGEICULTUBE.  P»mII.' 

1571.  It  IS*  branch  of  a  tree  U  idluUed  a*  in  Iha  fOTCgolng  caw  of  tb(  ■tcm,  lo  M  to 
be  partially  or  periodically  imraetwd  in  water,  it  will  wnd  out  abo  th«  lame  «nrt  of 
bniih-lik«  thoota. 


puetciu,  whteb  iifmoslly  rnn  *d  Uicb  i 


fKcn  (Dd  ilwn eftpuijih color,  pcBHiUngUiBi 

a((  auUbuDCbodnoK.  (Jr.isi.)  llhwWin 
like  IhU  of  ttat  •urn  or  tbt  Uilitic,  liy  th*  pund 
iiuta  drpoHiing  lu  ettRi  In  the  uodci  ihooi  .rnrm 

TliBC  looDuliH  nmUid  lu  iJinr'  iif  that  ■Uigutar  du 


puncture  of  in»cti,  and  conierted  into  a  large 
globular  tumor. 

157*.  Thef^oim«liTOTij««n  tflkoed  by  i  ipsln  uf 
_    .._i '--'cmruitBUHhanaftheb'-'*  -■■-'- 


wt tender, iildpeMUiWirtai 111 iMrlBtothnerYplthj  <n- 

talHdlBHibu,  and  then  lartng  Iti  tggi.  Tbe  liut  bnng  thni  wounded,  ind  (he  joien  comirtedb* 
the  ln>eclidp0[Ka.theclmilatJ«i  li  not  onlj  hD[(rteit,  but  ■  IcnDnitiUai  U  bMucnl  uhldi  buiw  tbs 
conti(u«»  pKl>  ud  chingct  (brir  cotoi.  Hie  cilnnuted  Juloe  flowi  round  Ihc  cgx,  ud  ii  there  kcu  - 
nubtcd  end  ctniTenod  Into  »  «n  of  iponnr  Lump  which  receutn  and  aDimenu  lill  it  lonni  what  it 
nlLed  a  i!>ll.  The  giU  Ihui  rorraed  adhrdi^iilta  diiHut  and  nouriihnienl  to  the  Touni  nafgat,  wbMi, 
M(tEi  being  coniciwd  Inioa  By,  uiercci  itienctoniieandlaunchca  tnlotbe  open  air,  "fiie  niort  tadaik. 
ablr  or  luch  Eilli  sreUioK  pmducnl  on  the  oak-tree,  and  known  In  tbli  counlrr  by  the  TUlgir  naoK  of 
«k-ii<ple'  W  <^  '0  'Hie  bud  of  the  wUlow,  putJndarlT  Hllx  helix,  i>  apt  alwaii  to  be  punctuRd  by 
iuMCIi  and  convened  tnio  anlL    Bui  the  convenkM  b  not  alwayi  Eoiuilcts  1  aad  Inlhii  caeetheihoot 

tlilni"'' ■'"  "P"''"  *""■    H""*  11  hai  otalncd  the  common  niine  of  the  iwe-wtllow.    IhEgalUo^ 

157S.  The  leaoa,  like  the  buda,  are  alio  TTcqucntly  eboien  for  the  nidui  of  in- 
secia,  and  disfigurHl  with  gallii  or  eicreacencn.  But  tlie  tnoBl  remarkable  gall 
produced  on  the  leaf,  and  indeed  the  moat  remarkable  and  important  of  all  galls, 
IM  that  which  is  so  eitnmely  useful  in  the  arts  of  dyeing  and  making  ink,  the  nut-gall 
of  the  shops. 

157G.  TV  Ht.^J)  U  generated  on  the  leaf  oTa  ipeclnaroit  thalgrowi  plenHftill;  In  the  Iterant,  and 
the  q»^T«'e(W'i"bichdel>o«Uluerelillheiub«un™  nfthelMf,  bj  miking  a  imiillpertiralion  on 
tarn  an  Hable  l«  delbnnlua,  gt'lDgihema  bbaoced,  wtlnkkd,  or  curled  ipiieirance^  ■ndoAn  pn- 

1577.  T%e  fiKtu  a- d^ldeiu^t  itf  /mm  protruded  In  s  group  lometlmce  conKitutei  theanonuly,  as  In 
'thecaKofthetcetMb. 

1578.  gmDctimei  to  lheiu>i>ra««rini'ortlie  leaf  ItHir.ia  in  aqHTaguiofflrioBlli,  where  they  are  haWle. 
■hapcd;  bIhU  kail,  awU*hapcd{  luid  ahum  eepa,,la  vhirrh  they  are  tubular,  (aperiog  to  a  potnL 
But  one  of  the  moM  remarkable  anBraabnor  tgatr  la  that  which  ocxun  In  the  leaveiof  the  genoa 
S^rmania,  ot  which   the  lower  njnJon  la  tubular,  ajwending,  and  «pprcachln|  to  ftuine1-«h*pcd,  oir 

(bu  lube,  and  cBnadtu ting  the  upper  poKioD  of  (he  leal    Linnieui,  who  wu  actiualn ted  with  ihurin-ni.. 

ftimlihlnE  theplantmrlthBtirpfJjrcf  water,  which  It  rould  thua  catch  and  retain  in  Ihe  le 
»4icdninrihe  genu*  do  not  readily  sdmit  water  notwIthflafHUoi  their  ca^HritT  to  Irtalb  11 
u  rqaidcd  by  Sir  J,  £.  Smith  aa  being  cstrrmely  doubtful,  wbo  accomidg^  oSn  a  d 
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fevndcdupMilInfbDawliwIteUi  An  Imct  of  the  ^iki  at  AiliKinm  kind,  Iiid  bets  obKned  b;  oiw 
tt  (be  (udnoi  of  tke  botutc  (udH  at  Unrpool,  to  dng  Bnnl  Ui«  fliM  to  ■  taf  oT  Hmemli 
■Ainci,uilt«lDReUKiDintaitieiiiliuluputi>nt.  On  lUMlniiin  thsleirwM  fbund  tobcibaut  half 
■OBI  wMb  wuer.  In  vhkfa  tha  flls  nn  now  ftnwgUng ;  U»  oltaH  iBarei  wen  alu  euuliwl,  and  w«* 
- -Id  mnmediFlUidnd  or  dnwnlng  Uv.   TtiikafeiDfauiac^ill*  puipuRaanoldtoeililbit  bIh' 

' oi,  nod  M«ni  pccnSarif  mH  adapted  to  entrap  and  conaiM  Ilia,  brhntnr  lie  nvirdii 

!d  hain,  rend^inf  Ui*  aicau  or  luch  Iniecti  at  maj  faave  accHentaUr  nua  Into  uw 
eiDtottofiallTftiiBdiiilDltilBipacacablei  k  thai  tfie  putHd  obabaon  honi  Ihe  dud 
iDtlialearoAeiioahidi  ttaa  nnalb,  vnolBWdng  ncu  tbeplul.  HmceSlrJ.E. 
tkniUi  iDfm,  ituttbe  grovIliorttK  plant  l>  pohiipatMiiaflHaby  neuwof  Hie  ^  evolved  bj  Che  dead 
Iki.  wblch  tba  VBlei  bn  been  bMended  to  tempt,  and  the  lena  to  enti^  and  retain.  Thli  IngcnUxu 
cmjinure  It,  no  dniU,  lUffidenUT  plaudbleia  &r  ai  the  plant  may  be  adlcted ;  but  cannot  be  n(ud«l  aa 
quite  lalB&ctorT  till  Hclitlina  u  It  (dun  have  been  ihownlhat  the  beaUhoflbe  plant  li  Uijundwhin 
laaceti  bit  [veventcd  fmn  aponaeltlna  IL 

IS39.  nc  li^^Mlta  MMOitoria  eiblMta  aln  an  anomalv  rimilar  Di  that  of  umcxnla,  boUbig 
■n  oance  or  two  of  a  lIuM  itblch  appean  to  be  McrelEd  inaa  the  Inf,  and  to  be  Intended  ai  ■ 
lure  to  iueetajivblcfa  lain  admlalooellhei by  the qianUDeoui  opening  of  tbe  lid,  or bji  foidbly  railing  it 

or  li  ring  In  It  eicept  a  certalD  gmall  quilla  or  ihrlinii,  witii  a  prMubennl  back,  vhlch,  according  toRumT- 
pblia,  Kmetlmeiemlilntaltaiid  can  lire  Ibaie.  To  thli  ^Oienoineiuin  Sir  J,  £  Smitb  appUn  the  lam; 
niiMcallan  uabore,  vhldili  of  ceunafiaMe  to  the  lane  objection. 

isi)-  Tiejlgve^  lit  Itaf,  »eaeiKr  ilii^ilar.U  gatmU^  Or  Immelkna^kM  Or  miKktilltUtal,t^ 
cqK  In  the  cue  cf  accidental  deAimdiyi  and  jel  tbeic  ate  eieaMlOM  trailatM)  rule.  For  •omeonei 
the  iDwerlnvHara  plant  lie  entice  while  the  upper  k*>«*  are  dl*Mid,uaocaninairailctT  of  mountain- 
nu  plant!,  nich  u  buinct,  iaxircage,  anlw,  coilaBdn ;  and  loinetliBei  the  lower  learei  are  dMded  while 
the  upfKr  leaves  are  entire,  ■•  In  Ibe  CBH  of  a  variety  of  aqnallGk  partlcularlj  ranunculua  aquatimi ,  In 
which  the  lower  leavei  axe  opillarv  and  Lmmened,  ana  the  inper  Havet  Aat  and  drcular,  floating  on  the 
Hirbce  of  tlie  water.  But  lonetliaa  the  dlHimlUtude  of  the  lavei  la  itUI  more  timaitable.  Ilie  Oii- 
KK  mulbetiT,  a  Bocany  Bay  tree,  haa  not  two  leavei  alike  In  Ibtm  on  tha  whale  plant  And  huUr,  there 
u*  tme  planU,  a>  hi  the  oaie  of  the  fnntf,  that  are  wholli  deatltate  of  laava,  and  hence  ailed 
i^ATllouii  while  there  are  othen,H  in  the  CIM  of  the  fuel,  l)WN*ni  in  be  wholl;  leaf. 

1S81.  The  prindpil  anomalg  of  the  Jtovier,  jithat  b;  which  one  of  its  parts  is  undul; 
aupnented,  to  the  eicluaion  or  diminution  df  raroe  of  the  rest  The  flower  is  iheo  nid 
to  be  luxuriant,  and  comprises  the  three  following  Tarietiei,  the  multiplicite,  the  fuU, 
»nd  the  proliferous  flower. 

UW.  ne>wa'I4MMejlnicr,li»n>elio«,thoiigbrard7,ocoidanedbv(nunu(iia1[Dultiplleal!ooorthe 
dlvWooa  of  the  aljFi,  aa  In  iBanlblu  ennaphyllui,  and  hom  of  the  Alpine  craHn.  Bui  the  anomaly 
mat  generally  cooalila  In  theitndtiemumplkatlon  of  tbedirialonfl  orthecDrDl]a,h7t]ieCDavenlDaofpdrt 

of  the  itaiuen  hito  petala  which  li  ocai&nallf  to  b-  — ■-■"■  '-^'"  '- ■-'— -  — '  — ■' — ^'— 

Oowcn.    lloccunbulaUom,howeTer,lnr 
andthenadoublcfiowerlametwllheniibi  .  .    . 

USa.  rh!A«JbwrligenBaIlTdeBrlbedtebethatin*hlchtheaTU<ratoftbeoanni 
plkdutsexciiji&tlMitaaianr^pMiliwhfdlTbynieaniDrthririanranioniniopetali;  i 

Aniamat  iwadilr eftettd <(■  polrpctaloiu flowery luch u the tuUp, poppy, pink, and nni .,  — 

nonelaloua  Oowen  aeldom  bah^  Aiind  AiIL  ma  compMe  BietawMyiae  la  alwin  (Uher  (he  eflfed  of 
eoltlntloD,  «af  aoma  coDounBieeof  naCual  dicunutilKw  aualogouatolti  andiahidted  one  of  the 
rrindpU  nfeteeli  of  Uw  art  oftbeOoiMi  the  beauty  of  the  flowor,  accorttog  to  genoal  eattautlan,  beini 

ibouUparbut  infer  tbtir  Identic  of  origin.  Bat  the  pIMI  la  often  convertad  into  ■  Icfalimiy  be  aeen 
by  InuetlH  (he  dowered  the  dDUhlbWaaoBedcberrT,  wUdi  generally  pfottuda  rmn  tha  cesDe  alaf 
io^Blatara    But  a  Oowtr  may  become  full  al»  by  Oie  muldillcatlcn  of  the  parti  of  the  nectary,  ub 

(owsi  In  thne  dlSiieH  waya-by  tbe  nuiUUicatton  Df  thelitiab 
to  Ibe  exduaiOB  of  the  neclirleL  1^  the  nuUi^caaao  of  tha 
iieciaiiatotheeiidiuloaoflfaepetBlLaodbTlhttoultlidlaaon 
efthenectatiawhlletheproiierpatd*  rends.    Thereareabo 

■aoe  paeullaritla  hi  (he  uumer  In  wMdi  compound  lowen 
hnanu  ftilL    Badialed  flowen  become  hill  umetima  by  the 
ouUliiUcatloD  of  the  Oacula  of  the  ray  to  the  ocludOB  at  • 
the  lloaeulsaf  the  dUi,  alnbdlantfaiw,  anthemli,  and  cen-  • 
-'— oby Uiornultlpllcatiai  of  theaoanilaof 


rabiliapla,  u 

na :  or  eevenl  flowen  and 

calyx.  If  the  flower  la  com. 

—Id  matigold ;  a  a  new 

orlgind  umbel.  If  the 

■" —  the  pnahrouilaue  of  the  fun  flown  li 


lerenl  larletia  of  luxuriant  flo 


pubL    Eiaupla  of^la  lort  lie  occuloaally  to  be  met  with  in  the  ■ . 

paola  peotagsnea,  ud  tuidbgo  aUDidiiB,  In  which  the  corolla  ii  altogether  wuUng,  (hough  pn»  to 
the  ncSaiand  In  thk  civtMflawo  b  lald  to  be  mutUaled.  SomMma  Uk  anomalvoooiMilnllie 
rituafioD  of  (be  ftowa,  wMch  k  eenerally  protruded  ftom  the  extremltyerddnafthebraneheL  But 
the  *Fwer  of  tha  r»«u«  la  protruded  ftom  the  eurfca  of  tha  laf  i  « It  may  COBtW  ta  the  reiiu™  ilOi. 
lUoncftheannlauMafllwIower.  In  ihinlo  lowoi  the  d«U  la  invailany  central  with  r^aid  to  the 
■aaHH  I  bat  la  coniiound  Oowen  the  pioib  an  DtlHi  ritual  tai  tba  dreumftrena  and  Iba  Kamna  bi 


•  ii_.maiuuctuc»«u<>-»M->.M.,u»~^^,~i  pUnta  havhig  their  •owoi  IB  lb.  __. 
, ,_tatbeeitamptaoftheciI»xaiidunm,lnwhkbthei&nieMmmmc««tialihmlto^ 

laaraitonally  lo  be  met  with,  Ihiwi^  very  rarel)'.  In  which  the  limb  ntetwuiiionoT  the  corolla  lipurrie 
■coonpropeiibi  the  BowolngortbcBEiple  and  poiticaiiihe  month  Id  May)  lail  Iron  oTIbaliat  have 
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teen  kMwn  lopratnidoboCh  builf  and  bloiioBM  eten  hi  tb«  month  of  »<wmber.   Spine  planfei,  bowcm, 

blow  only  to  the  winter,  u  to  the  csm  of  the  lauruatlnut  and  aitmtut  unedo ;  while  otben  Wow  only  in 

the  nifffat,  and  reftue  to  expand  their  petab  to  the  Beht  of  the  man.    Such  la  the  cm  crfthe  cacbiigrandU 

llonia;  that  produces  one  of  the  nioit  magnificent  of  ilowen ;  but  blow»  only  injbe  nigtit ;  and  to  hence 

known  alao  by  the  appellatioo  of  the  nig^t-blowlng  cereua.    Some 

plants,  luch  as  the  ferns,  aiec,  and  fUngl,  are  altc^ether  destitute 

of  conspicuous  flowers ;  and  are  hence  called  Orvptogamou$  ;  but 

In  this  raspect  the  fig  is  perhaps  the  moat  singular.    The  flowers, 

which  in  other  cases  uniformly  precede  the  fhiit,  are  in  this  case 

coneealed  ^thin  what  is  generally  denominated  the  fruit ;  as  may 

be  proved  by  cutting  open  a  green  fig  {Jig.  (36.)  by  means  Z  of  a 

longitudinal  section  passing  through  its  axis.    Groat  numbers  of 

flowers  are  then  discovered  lining  a  sort  of  cavity  in  the  axis 

of  the  fhiit ;  and  hence  what  Is  called  the  ftuit  or  flg,  in  common 

lanpwa*!  ia  rather  the  receptacle  of  the  flower  than  any  thing  else. 

Moitpianta  have  their  flowers  ftimlshed  both  with  stamens  and 

nlstOs.  and  are  hence  hermaphrodites;  but  there  are  also  many  genera  that  have  the  stamens  In  one 

flower  and  the  pbdis  in  another,  both  on  the  same  individual ;  these  are  denominated  Momceums  plants. 

and  are  exemplified  in  the  oak  and  haxeL    Other  genera  have  the  flowers  with  sUmens  on  one  plant,  and 

the  flowers  with  pistils  on  another ;  these  are  denominated  Dkecioug,  and  are  exemplified  in  the  hop  and 

willow.    Others  have  flowers  of  all  the  previous  kinds  on  one  and  the  same  plant ;  these  are  denominated 

PoiMafnoiM,  and  are  exemplified  in  the  genus  il/r^«.  

isfe.  The  JhUt.  The  anomaUes  of  the  fhiit  may  aflftet  either  its  number,  figure,  color,  or  appendages. 
The  common  hazd-nut  produces  in  general  but  one  itemel  in  one  shell ;  but  in  the  course  of  openlM  a 
considerable  number,  you  will  now  and  then  meet  with  one  conUining  two  or  three  kernels  in  a  shell. 
Tliis  to  perhaps  best  aeamiUed/or  by  supposing,  with  Du  Hamel,  that  It  to  the  result  of  an  unnatural  gxaa 
effbcted  to  the  bud ;  though  some  think  that  the  shell  does  always  contain  the  rudiments  of  two  or  more 
kerneb,  although  it  rarely  happens  that  more  than  one  to  developed.  But  If  two  apples  or  |>ears  are  dc- 
Tdoped  in  an  incorporated  state,  which  b  a  case  that  now  and  then  occurs,  ^^-^.^ 

It  to  no  doubt  best  accounted  for  by  the  graft  of  Du  Hamel.  Sometimes 
die  anomaly  consists  in  the  figure  of  tne  fruit,  which  to  deformed  by 
tumors  or  excrescences,  in  consequence  of  the  bite  of  Insects,  or  injuries 
of  weather  producing  warta,  moles,  or  specks.  Sometimes  it  consists  in 
the  color,  producing  green  mekms  and  white  cucumbers.  Sometimes  it 
consists  In  an  appendage  of  leaves.    Offf.  937.) 

15B6l  HabiL  Some  plants,  which,  whao  placed  bi  a  rich  aoil.  grow  to  a 
great  bdght,  and  afltet  the  habit  of  a  tree,  are,  when  placed  in  a  poor 
aoil,  converted  into  dwarfish  shrubs.  This  may  be  atempl^ledln  the  case 
of  the  box-tree  -,  and  so  also  in  the  case  of  hertMceous  planto :  as  in  that 
of  myosotis,  whidi  in  dry  situations  to  but  short  and  dwarfish,  while  in 
moist  situations  it  grows  to  such  a  siae  as  to  seem  to  be  altogether  a  dif- 
ftrent  plant.  Hie  habit  of  the  plant  is  sometimes  totally  altered  by  means 
of  cultivation ;  the  pyrus  sativa.  when  growing  in  a  wild  and  uncultivated 
state.  Is  Airotohed  inth  strong  thorns  j  out  when  transferred  to  a  rich  and 
cultivated  soil  the  thorns  disappear.  Thto  phenomenon,  which  was  ob- 
served by  LInnseus,  was  regaraed  as  being  equivalent  to  the  taming  of 
animals.  But  thto  explicauon  Is,  like  some  others  of  the  same  great 
botanist  much  more  ptousible  than  profound,  in  place  of  which  Profcasor  Wildenow  substitutes  the  fol- 
kmlng.  The  thorns  protruded  in  the  imcultivated  state  of  the  plant,  are  buds  rendered  abortive  from  want 
of  nourtohment,  which  when  supplied  with  a  sufficiency  of  nourishment,  are  converted  into  leaves  and 
bnnches. 

1587.  Pkyncal  virtues.  When  plants  an  removed  from  their  native  soil  and  taken 
into  a  state  dT  culture,  it  alters  not  only  their  habit  but  their  physical  virtues.  Thus  tbe 
sour  grape  is  rendered  sweet,  the  bitter  pear  pleasant,  tbe  dry  apricot  pulpy,  the  prickly 
lettuce  smooth,  and  the  acrid  celery  wholesome.  Pot-lierbs  are  also  rendered  more  tender 
by  means  of  cultivation,  and  better  fitted  for  the  use  of  man ;  and  so  also  are  all  our  fine 
varices  of  fruit. 

1588.  Duratum.  Plants  are  either  annuals,  biennials,  or  perennials,  and  the  species 
is  uniformly  of  the  same  class.  But  it  has  been  found  that  some  plants  which  are 
annuals  in  a  cold  climate^  such  as  that  of  Sweden,  will  become  perennials  in  a  hot 
climate,  such  as  that  of  the  West  Indies ;  this  anomaly  has  been  exemplified  in  tn>- 
p«olttm,  beet-root,  and  malva  arborica :  and,  on  tbe  contrary,  some  phints,  which  are 
perennials  in  hot  climates,  are  reduced  to  annuals  when  transplanted  into  a  cold  climate  ; 
this  has  been  exemplified  in  mirabilis'and  ricinus. 

SacT.  VI.     Of  the  Sexuality  of  Vegetablet. 

1589.  The  doctrine  that  plants  are  of  different  sexes^  and  which  constitutes  the  found* 
ation  of  the  Linnsan  system,  though  but  lately  established  upon  the  basis  of  logical  in- 
duction) is  by  no  means  a  novel  doctrine.  It  appears  to  have  been  entertained  even 
among  the  original  Greeks,  from  the  antiquity  of  their  mode  of  cultivating  fics  and  paims. 
Aristotle  and  Tbeophrastus  maintained  the  doctrine  of  the  sexuality  ot  vegetables; 
and  Pliny,  Dioscorides,  and  Galen,  adopted  the  division  by  which  plants  were  then 
distributed  into  male  and  female ;  but  chiefly  upon  the  erroneous  principle  of  liablt  or 
aspect,  and  without  any  reference  to  a  distinction  absolutely  sexual.  Pliny  seems  to 
admit  the  distinction  of  sex  in  all  plants  whatever,  and  quotes  the  case  of  a  palhi-tree  aa 
exhibiting  the  most  striking  example. 

1590.  Lkuuna,  reviewing  with  hto  usual  sagacity  the  evidence  on  which  the  doctrine  rested,  and  peioei v. 
Ing  that  it  was  supported  by  a  multiplidly  of  the  most  incontrovertible,  facts,  reaolved  to  devote  his  tabon 
peeuUarly  to  the  investigation  of  the  subject,  and  to  inrosecute  hto  inquiries  throughout  the  whole  extent 
of  the  vegetatde  kingdom ;  which  great  and  arduous  entnrprise  he  not  only  undertook,  but  accomplished 
with  a  success  equalled  to  the  unexampled  industry  with  which  he  pursued  it.  So  that  by  collecting  into 
one  body  all  the  evidence  of  former  discovery  or  experiment,  and  by  adding  much  that  was  original  of  his 
ewn,  he  found  hiniadf  at  kngth  authorised  lo  dnw  the  important  cooUuiion—tfaa*  no  seed  is  perfcrtisl 
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an.  PriHfi  frem-tlu  tammvif  Oh  aqaOa.    Umnj 
phnMof  Ihtt  clui  UhU  t(«suu  for  ttis  noM  Fan  oboUr 

■nduall;  lic|ln  lo'dmla  Ihrit  Himi  h  thg  huod  oT  i 
■HMitBg  HliuKa,  wlKD  UwT  u  Uu  Ru  Uicir  haadi  , 
■bore  Ibv  lurftee  v  the  waler,  md  pmcat  their  opoiknjr 

whn  tfacr  BgiktJ  induiillr  itnk  down  to  Ihe  battnii  to 
lipn uMt n Hill tkeii MtdL  TiltTBiTPiwIiircesDDRi* 
u;  be  eiemjillIM  In  ttaa  cue  or  npfiii  biuIUidii,  ud 
•«*en]  neciet  of  poumofetoa,  eamtaoa  in  obr  poudi 
■Ht  dltdM:  ftom  vbtch  n  may  tUriji  inlti,  Uul  lb« 
aewen  iIh  Oiu  Io  Ui«  Hjrtlice  nunlT  to  glie  tbe  pdin 
H  iqipDRuiilt)'  Dt  tSKhlnf  Uifl  (Hgnu  onlnjund.    But 

nibnaii  onnUi  nb.  Si».),  a  pUnt  tlul  innn  bi  Ui* 
dttcbci  of  Italr.  Tbs  jduil  li  of  tbe  clui  IMcda,  prv. 
dgdnt  lu  fenllt  flowen  oi  tbe  eiticnillT  of  i  Lsii|  umI 
•koda  italk  (a)  tvlMed  winllr  Ul^e  i  corkKtn,  wbicb 

tag  oflbc  UoHam,  clnaln  tht  Bowrn  Id  the  lurtkce  at 
llw  mill,  and  Ihth  ttann  tu  cipsnd  la  the  open  alt. 

■boR  Dpriaht  Hilki  iaiubif  Ihxa  a  dia^rait  rM*.  frm 
which  Ae;  tetadi  themaelTea  dxMt  the  time  oT  tii« 

npmiahm  of  the  ftmaia  Moiioiii,  mounting  up  Uka  little  air , , , , 

naeb  tlw  nuAcB,  ■benthejlonlaboiit  InnintnumbtnaiiMMi  tlHftaHlet4a«>mi,aDdol 

(kniflclnalM^ioaitocvnrlhaiMinlli  Ihua  brin(iB|  lb*  lunaiia  apd  ptKlb  Iota  inM 

tact,  and  ^Mag  tht  aolbcca  an  uppoHuni^  of  diacbanbia  llidr  pnOiii  itauaiUiIdT  om  th«  itlaiaa. 
When  thii  spenllon  haa  beeo  perfornKd,  th*  Bov  iiDoriled  Malk  of  tbe  ftmali  plant  bnW  alpln  to  THUM 
Itaoritf  sal  and  iLdial  tbno,  aodgnduall;  ilnb  iknrn,a(  It  gnduallf  n»b  to  ripen  Iti  IhiH  at  dtebottoo  of 
the  Hater.  .  We  hare  giUiend  (In  1819)  tluM  Hallu,  bi  the  canak  new  tadua,  upmida  of  ten  iael  loi«. . 
Sici.  VJI.  ImpregnalionaflJu  Seed. 
159S.  TieilanUMaTidputiltari  iJiemaUaTidJaiialeorgant  n/tiegelabU^tirn)tiim,and 
IkepallaiulhttubtbmeebgwMckthtimpTegHalioni^llKKedUeff'ecledi  but  bow  ii  tlia 
jtoUcD  coOTGyed  to  tlieoni^?     Aod  wb^  it  tbe  aouniDt  of  ita  uCioD? 

ISO.  AaimifmrtUe*.  Whtalta*al«nmiaod^aalaanaitBatadnareao)i  othor.lbeelailicipriiu 
Witt  wbldi  tb>  antba  ilea  i^eii,  will  tanenllr  be  tuddent  to  dl^ene  the  |iolleD,  m  m  that  pan  of  U 

Oaie.  Tite  pollen  la  TeryienenllinaiTercdcnantheiuitber  to  IbeiDina  through  the  InHrnmnitahti  of 
beMandothttUuectapeaiUartoaapeetK.  TtwobJectofcfceliuacllB  tlM dlacoiwT of  haner, In queat of 
wMefa,  niUlit  It  n>na  liom  tower  to  flower,  and  mamm  Ih*  HBemtt  of  the  cotolU,  It  utilnlenCloiiallr 


natuml^v 

1594.  Fiaaiiatim  ^ the  mart).  Admittrng  tbu  the  pollen  ia  eonductrd  to  the  omy 
Ibnogii  tbecbuind  of  ths  tuba  of  the  Myle,  bow  after  all  ii  the  orary  fecuudated  ;  or 
tbe  seed  rendered  fenile  ?  On  Ihia  lubject  nalunluta  ha*e  been  moch  divided ;  and  ao- 
cordiug  ta  tlidr  aererel  opinions  have  been  claased  Duder  the  respectjra  ^>paIlatioiu  of 
owiata,  anlmalculiMi,  and  ^igenesiits. 

I5BS.  OvarM.  A«(iidb»  la  the  optnlon  tt  the  OtarltU  the  enlirio  pie.«lili  In  tlie  onrr,  and  t> 
teundMed  Irj  the  aamci  dT the  pnllcD  a>  [luumltteil  to  it  IhTouf  h  the  Mile, 

ues.  Jmbmmla&L    But  the  tbeo^  of  the  omMa  l>  IMI  wltboot  Ka  dUBcnltiea )  tor 


Ew  pollen  of  the  aniber^  fknn 

"^"of  Ae 


, ^ irylEroiuhthenedhuBoflhea^le, 

iturnL    tlila  theory  waa  founded  upon  that  of  Leuwenboeck,  wllb  regard  Io  animal 
■" ""  — "  —'-- — '  -■  — limalcula  In  Ibe  aeinlna]  principle  of  the  inalei  the 


.  Hj/bridi,  Altbougb  tbe  aiguments  of  the  epigenesali  aie  by  Ui 
facuirr,  jet  it  cannot  be  denied,  that  hjbiid  produniona  partake  of  the  properties  bodi  of 
the  male  and  female  from  which  tbe;  spring.  This  was  long  ago  proved  to  be  tlw  bet 
bj  Bradlej,  and  more  recently  confiiined  bj  the  eiperiments  of  Koight ;  ai  well  aa  hap- 
^j  converted  to  the  advantage  of  Ibe  cnltJMor. 

IJtft  rifctoVrcnw^  Obaarrbu  that  ftrmen  who  real  eitUe  Improve  thepngenv  by  mnniernwi<j« 
Ibe  breed,  KnliM  arguid  trcm  aoaka,  thai  Ibe  hbh  Improf  ment  might  be  Introduced  Inio  vegetablM. 
HWprlDc^aliiMtet  waa  that  ofprocuHua  new  Hud  Impniied  nrleOei « tbe  apple  and  pcai  to  luppli  the 
place  of  Awi  ai  had  become  dUwed  ana  uiqtfoductlve.  But  aa  Iho  nfcaiary  tlownm  of  all  eKpenmcnu 
of  the  kind,  with  rurd  to  Uv  fluit  In  que«tlon»  did  not  keep  pafe  with  the  sivar  of  hli  «lcAJrc  to  obtain  in. 


S50'  SCIENCE^  OF  agriculture;   ^  PA&fli; 

tfae,  and  odor,  wliioh  it  aflbided.  In  1787,  ad^gcnonAeaoit  of  pnwM  growing  In  bit  gattei,  which  had' 
not  recovered  iti  fonner  Tigor  even  when  removed  to  a  better  soil.  Being  thus  a  good  fubgect  of  experiment,' 
the  male  organs  of  a  doxen  of  its  immature  bloMoms  were  destroyed,  and  the  female  organs  left  entire. 
"When  the  blossoms  bad  attained  their  mature  state,  the  pollen  of  a  very  large  and  luxuriant  grey  pea  was 
introduced  into  the  one>half  of  them,  but  not  into  the^other.  Hie  pods  en  bodn  grew  equally ;  but  the  seeds 
of  the  half  that  were  unimprcignated  withered  away  without  having  augmented  beyond  the  sue  to  which 
they  had  attained  befbre  the  blossoms  expanded.  The  seeds  of  the  other  half  were  augmented  and 
matured  as  in  the  ordinary  process  of  impregnation ;  and  exhibited  no  perceptible  difference  from  those 
of  other  plants  of  the  same  variety ;  perhaps  because  the  external  covering  of  the  seed  was  fUmiihed 
entirely  by  the  female.  But  when  they  were  made  to  vegetate  in  the  succeeding  spring,  the  effect  of 
the  experiment  was  obvious.  The  plants  rose  with  great  luxuriance,  Indicating  in  iheir  stem,  leaves,  and 
fruit,  the  influence  of  this  artificial  impregnation ;  Uie  seeds  produced  were  of  a  dark  grey.  By  im- 
pcegnating  the  flowers  of  this  variety  with  Uie  pollen  of  others,  the  color  was  again  dianged,  and  new 
varutiea  obtained,  superior  in  even  respect  to  the  original  on  which  the  experiment  was  first  made,  and 
attaininpiO  some  cases,  to  a  height  of  more  than  twelve  feet  IPkU,  Trans.  1788.)  Knight  thinlu  bis 
experiments  on  this  subject  affbrd  examples  of  superfcctation,  a  phenomenon,  the  existence  of  which  has 
been  admitted  anMWgst  animals,  but  of  which  the  proof  amongst  vegeubles  is  not  yet  quite  satisfactory, 
or  one  species  of  superfcBCation  he  has  certainly  produced  examples;  that  is,  when,  by  impn^natinga 
white  pea-blossom  with  the  pollen  both  of  a  white  and  grey  pea,  white  and  grey  seeds  were  obtained. 
But  of  the  dther  species  of  superfcctation,  in  which  one  seed  is  supposed  to  be  the  joint  issue  of  two  males, 
the  example  is  not  quite  satisfoctoKy.  Such  a  production  is  perhaps  possible,  and  flirther  experiments 
may  prabu>ly  ascertain  the  fkcti  but  ii  seems  to  be  a  matter  of  mere  curiosity,  and  not  apparently  con- 
nected with  any  views  of  ytility. 

1000.  "ne  praeOcabiUtf/  qf  improving  the  spactef,  is  rendered  strikingly  obvious  by  these  expertancntsi 
and  the  ameliorating  eflfect  is  the  same,  whether  by  the  male  or  female ;  as  was  ascertained  by  impreg- 
nating the  largest  and  most  luxuriant  plants  with  the  palicn  of  the  most  diminutive  and  dwarfish,  or 
the  contrary.  By  such  means  any  number  of  varieties  may  be  obtained,  according  to  the  will  of  the 
experimenter,  amongst  which  some  will  no  doubt  be  suited  to  all  soils  and  situations.  Knight's  ex- 
periments  of  this  kind  were  extended  also  to  wheat ;  but  not  with  eqoaL  success.  For  though  some 
very  good  varieties  were  obtained,  yet  they^were  found  not  to  be  permanent  But  the  success  of  his 
experiments  on  the  apfde-tree  were  equal  to*^  his  hopes.  This  was,  mdeed,  his  princi|ial  object,  and  no 
means  of  obtaining  a  suooessftil  issue  were  left  untried.  Ilie  plants  which  were  obtained  in  this  case 
were  foond  to  possess  the  good  qualities  of  both  of  the  varietie*  employed,  uniting  the  greatest  health 
and  luxuriance  with  the  finest  and  best-flavored  fruit 

16U1.  Improvai  varieties  qfeverpJruU  and  esculent  plant  moff  be  obtained  by  means  qf  artificial  tmpreg" 
nation,  or  crossing,  as  they  were  oMained  in  the  cases  already  stated.  Whence  Knight  thinks,  that  this 
pfomiscuous  impregnation  of  species  has  been  intended  by  nature  to  take  place,  ana  that  it  does  in  &ot 
often  take  place,  for  the  purpose  of  correcting  such  accidental  varieties  as  arise  from  seed,  and  of  con- 
fining  them  within  narrower  limits.  All  which  is  thought  to  be  countenanced  from  the  consideration  oC 
the  varie^  of  methods  which  nature  employs  to  diverse  the  pollen,  either  by  the  dastic  niring  of  the 
anUiers,  the  aid  of  the  winds,  or  the  instrumentality  <tf  insects.  But  although  he  admits  tne  existence 
of  vegetable  hybrids,  that  is,  (h  varieties  obtained  from  the  intermixture  of  dininrent  speaes  of  the  same 

Emus,  yet  he  does  not  admit  the  existence  of  vegetable  mules,  that  is,  of  varieties  obtained  from  the 
termixture  of  the  species  of  diflbrent  genera ;  in  attempting  to  obtain  which  he  could  never  succeed. 
In  spite  of  all  his  eflbrts.  Hence  he  suq}ects  that  where  such  varieties  have  been  supposed  to  take  plaoe^ 
the  former  must  have  been  mistaken  for  the  latter.  It  may  be  said,  indeed,  that  if  the  case  exists  in  the 
animal  kingdom,  why  not  in  the  vegetable  kingdom  7  to  which  it  is,  perhaps,  difficult  to  give  a  satis(kctory 
re|>ly.  But  from  the  narrow  limits  within  whush  this  intercourse  is  in  all  cases  circumscribed,  it  seaicely 
■eems  to  have  been  the  intention  of  nature  that  it  should  succeed  even  among  animals.  Salisbury  is  of  a 
dlArent  opinion,  aiMi  considers  (Ibrt  Trans,  i.  S61)  that  new  species  may  be  created  both  by  bees  and 
the  agency  of  man  j  and  the  recent  experiments  or  Herbert,  sweet,  and  othos,  seem  to  confirm  this 
opinion.  Sweet's  experience  leads  him  to  conclude  that  the  plants  of  all  orders  strictly  natural  may  be 
ndnrocally  impregnated  with  success,  and  he  has  already,  in  the  nuxsery-gardens  of  Messrs.  CdireUe, 
piraiduced  many  new  geranlss  and  rhoderacees. 

leOSL  A  singnlar  or  anomalous  ^ffixt  <^  eros^kig,  or  extraneous  impregnation,  is  the  change  sometimes  un. 
dergone  by  the  seed  or  fruit  which  is  produced  by  the  blossom  impregnated.  These  efltets  are  not  uniform 
results,  but  they  are  of  frequent  occurrence,  and  have  attracted  notice  from  a  very  eariy  period.  John  Tur- 
ner  observes  \porL Trans,  v.  61)  that Iheopbrastus  and  Pliny  ( Theopkrast.  IBsLPlanL  L  U.  c.  4;  PtinM  Hist. 
NaL  1.  xviL  c.  525.)  seem  to  allude  to  it,  and  that  the  notion  was  entertained  by  Bradley,  who,  in  his 
New  Improvements  in  Planting  and  Gardeningt  after  giving  directions  for  fertilising  the  female  flowers 
of  Uie  hazd  with  the  pdlen  of  the  male,  says,  **  By  this  knowledge  we  may  alter  the  property  and  taste 
of  any  fruity  by  impr^attag  the  one  with  the  farina  of  another  of  the  same  class,  as,  for  example,  a 
oodlln  with  a  pearmain,  which  will  occasion  the  codlin  so  impregnated  to  last  a  longer  time  ^tban  usual^ 
and  be  of  a  sharper  taste ;  or  if  the  winter  fruit  should  be  fecuniuted  with  the  dust  of  the  summer  kinds, 
they  will  decay  before  their  usual  time ;  and  it  is  from  this  accidental  coupling  of  the  fkrina  of  one  kind  wlih. 
the  other,  that  In  an  orchard,  where  there  is  a  variety  of  apples,  even  the  fruit  gathered  from  the  same  tree 
difi*en  in  its  flavor  and  times  of  ripening ;  and^  moreover,  the  seeds  of  those  apples  so  generated,  being 
chan^S^d  by  that  means  from  their  natural  qualities,  will  produce  diffbrent  kinds  of  fruit,  if  they  are  sown. 
Turner,  after  quoting  sevenl  instances,  and,  among  others,  one  from  the  PMilosopkieai  Transactioms 
**  concerning  Uie  effect  which  the  farina  of  the  blossoms  of  diffbrent  sorts  of  i^iples  had  on  the  fruit  of 
a  neighboring  tree,"  states  upwards  of  six  cases  of  hybridised  apples,  that  had  come  within  his  own 
observation,  and  concludes  with  the  remark,  that  If  there  does  exist  in  fruits  such  a  liability  to  change, 
it  will  at  once  be  evident  to  the  intelligent  cultivator  how  much  care  is  requisite  in  growing  melons, 
cucumbers,  &c.  to  secure  their.true  characters,  even  without  reference  to  saving  seed  for  a  future  cropi 
In  the  same  volume  of  the  Horticultural  Transactions  (p.  891.),  an  accotuit  is  given  of  difl9arent4»loced 
peas  being  produced  in  the  same  pod  by  crossing  the  parent  uossom.  All  these  fiurts  seem  to  ccmtradict 
the  generally  received  qdnion,  that  crossing  only  afibcts  the  next  generation :  here  it  appears  to  affect 
the  embryo  of&pring ;  and  a  gardener  who  had  no  keeping  apples  in  his  orchard,  might  communicate  that 
quality  in  part  to  hii^mmer  fhiit  by  borrowing  the  use  of  a  neighbour's  blossoms  fhmi  a  late  variety.  It 
Isprobable,  however,  that  sudi  oounter-impregnations  do  not  take  pbce  readily ;  otherwise  the  produce 
ofa  common  orchard  would  be  an  ever-varying  round  of  monstrosities. 

Sect.  VIIL     Changes  consequent  upon  Imjyregnation. 

1603.   The  peculiar  changes  consequent  upon  impregnationf  whether  in  the  flowers  or 
frott,  may  be  considered  as  external  and  intemaL 

160i.  External  changes.  At  the  period  of  the  impregnation  of  the  ovary  the  flower  has  attained  to  its 
ultimate  state  of  perfection,  and  displayed  its  utmost  beauty  of  coloring  and  richness  of  pesfrune.  But  as 
it  is  now  no  longer  wanted,  so  it  is  no  longer  provided  for  in  the  economy  of  vegetation.  Its  period  of 
decline  has  commenced ;  as  is  indicated,  first  by  the  decay  of  the  stamens,  then  of  the  petals,  and  then  of 
the  calyx,  which  wither  and  shrink  up,  and  Anally  detach  themsdvcs  flrom  the  fhtit  altogether,  exccptl* 
•imc  paracular  cases  In  wfaicb  one  or  other  of  tbem  bcoomoipemaneiit  and  flJli  only  with  the  fruit  ne 


paoPAOATION  OF'THEIWECIES. 


__„__„ ndOml  bnn*,  an  ■kmObm  (boaflkeudi  ud  AtOf  lb*  vtMte 

ran,  «— .  In  the  BUB  of  mnuiU,  beglM  toathllitt  l»«c«HnM  at^tmw.  But  while  ttwaowttwlthn 
•at  bill,  Uh  onn  ti  idniictni  to  ptilietlga,  nmUiic  ud  uiciiiiatlii(ln  iteb  ud  mlThig  ninr  ill  th* 
nutrinieiubT  wblclilhedHsjtilMniwcnninnnlf  MtipiiRfd  In  nkir  tufbi  taununaadHfainit 
rtehw  *ife  i  III  irm  taitao  *™  ihered,  «Bd  Mw  v»iU  •»  erm  owaJoiuUr  adi^ 

t>rirU«,hKALHBii«.dci«k.   Tlncmwio™epe«l--— -^-"— ' .^-.-..-^ . 

Ina  MtMUmM  lufe  and  nceiilnt,  n  In  Uk  Og  and  a 
aiin  orinpoiind  dowoi. 

IGOL  Jitfcnufctnun  If  Uw  ararr  ti  ™<  <■*«"<*  i 
KnM  toOarjt  men^  ■  pulpj  and  hooia^tBiui  maa 
bctoi  tlH  period  oflnluintiiaUDn,  II  wOJ  pow  befo 
biltaw  an  i^punlui  oC  calli,  vilnt,  and  moBbianM,  a  ^^^ 

a,  tbcR<BR,  an  to  ba  auributid  nxnl;  u  tlw  opentbn  of 
-   U  denadeot  inn  imprcnaiion.    But 

alotwtlriUtt  ItwumMl^aad,  wbic ., 

'       ■     -       -'  HthapedHooottba 


I  hanvmi  In  ibcdnaandtaBiui  or  iriMn  buna  and  (enlle  laadi  an  lat«nniii|M 
ofaiTnU  pncHib  thin  HHna  MM  altbar  kn  Uia  qiiantlQ  or  qnalin  or  Uw  poObj 
HI*  uKU  not' ahiajl  plant!  IwTlni  111*  DDH  poUm  Ibatpcoduca  the  mott  Mgili. 
TlwtwotUinen»irftbeoTiSild»IHniDdaleMWiao*fc«ndEtellT*iUinenarfti*«ooftmDda<a9^    trhUe 
UK  50  ■omauoTtiaiikgUHua.dietaOitfllHa.aDilthaSDof tbea(T(v''>Uli>'>™n^<ta(BlTtwa«tlina 

StCT,  IX.      TheFropagaHotKifllie^ieeia. 

1606.  At  the  l^  oftht  vefttahlt.  Hie  that  of  the  animal,  a  limited  (o  a  deflntW  period, 
and  u  a  continued  luppl j  of  v^etablei  is  always  wanted  for  tbe  uipport  oT  inimaia, 
what  we  oil  ait,  or  nature  openting  by  meaDB  c^  tin  tninial  man,  hag  taken  caie  to 
initituti!  Hich  meani  ai  ihall  ucure  the  multipljing  and  peipctuadng  of  the  tpeaa  in 
all  posiibla  casea. 

18F7  Kauiwtfal  jirfTff**  It  watkngaTUliarcmir,  cauntaaancad  even  bylbe  p'lUovnbr  of  tbe 
U^ca-'l^ia  vHctatitei  do  <Aai  iprlnff  up  bomtiMaaikdentakmlxtunofputiid  water  and  eartb,  or  other 

feSlthat  the  tanh  noatalni  the  principle  of  Tja'table  Bfeln  Ueelt  which,  in  order  m  dorekn,  it  it  onlr 
DKwcT  to  eiDOH  la  the  lOlaD  of  tbe  air.  Ifie  IbrBier  aUemalWt  of  [he  error  hu  bam  long  mm  n- 
fiaod'  lie  lanahailcMlu  bold,  baiim  been  al»  refuted  br  Hil|d«hl,  wbo  proved  thai  Che  eardi  pm- 
d^iu  plwit  without  the  bnsnntiDB  of  a  aeed,  V  of  »«  other  ipecUi  of  regetatAe  germ  depgilud  Id 
ilbTnalur«Drbjait. 

1608.  Pn5>iigo(im  iy  ued$.  Whan  Ihe  seed  hu  reacbed  maturity  in  tbe  due  and 
TKular  coune  of  tbe  developranent  of  ha  •ereral  parts,  it  detacbes  itself  sDOner  or  later 
from  tbe  parent  pUnt,  other  singly  or  along  witb  its  pericarp,  and  drop*  into  the  soU, 
wlwrc  it  Main  germinates  and  ta^es  root,  and  springs  up  into  a  new  individual.  6uch 
is  tbe  grand  means  instituted  by  nature  for  tbe  replenishing  attd  perpetuating  of  tbe 
vegetable  kingdom. 

loa  Dtemiiwtf  «ni    If  seedt  wentoM  Into  IbejoU  raetrir  by  drepptag  JoMfton.Uie  pl«", 
Ibrn  tbe^™t  msH  of  Iheai,  Instead  of  germlBaang  and  ipiinglog  up  into  dlHlncudanu,  would  grow  ap 
coif  to  putieft  and  decaj  i  to  pie«nt  whkh  nmMquenoe 
nwiuc  hJuTadoplBl  a  .arleti  of  the  most  elBoadoujooiitri- 
imca,  all  tenSlw  to  the  iM^enion  of  the  seed.    Tbe  Hrw 
m^lo  be  Dwo^oned,  li  that  of  the  elBitlcItT  ofttK  pet- 


ip  of  man*  frnUJk  bj  wblcfa  It  (oois  w 
•uUen  iprioi,  I^KthK  (he  wad  wlOi ' 
git  luoM  cenaarnlilr  iHifsnee  a™  tl 


ftomthepbnl.  Hlimaibe 


torn  the  pfa 

anpr^ectKiftom  tbecalri  with  such  TMaoce.  ihit  in 
and  diT  day  jmu  maj  ••m  hear  Biesa  inrowii  out  r 
dtebt  and  Hiddeo  •»»  in  jaiilng  IhrMigh  jfleld  that  li 
ne  petkaip  oftheilsrittfrDn  nnw  ^  £3S  a.)  ii  luni 
with  a  Ban  of  pecuUw  tlullc  ring  («.  intended,  ai  it  • 
ai^iar.  Air  Die  rerr  putpoie  of  putecUng  '"•J™'-, 


fUsbane  their  •Ecdsako  wEea  ripe  wi 

the  pericarp  of  impatinii,  which  col..-- ,— j.i.; 

Initio,  eilAlSTeThus  oae  of  the  beet  eumptBofthie 
Diode  of ^penion.  I/|[5 acddenlallif  touched  when  Jlpe 
it  will  inunedlaldr  bunt  open,  while  the  Tatret,  cotung 
lhe™d«a  m  In  a  ■iraHOna,  and  ^niaglmltom  the  stem, 
dlaehaige  the  oonulMd  Hcd^  and  icatter  thn  aU  aroond. 
!!■  Uimhig  of  lbe_perlcaip  of  some  «!«•  of  |to«  is  al«) 
woRbr  of  umcc  Tlie  peHcip.  whiA  it  a  cent  rmalBS 
« the  tm  till  ibe  (ummcT  ■uoeelUng  that  on  whfch  It  WH 
produced,  Iheicalesbring  Bill  doaed.    But  when  the  hot 


sn  SCIBNCB  OF  AGRICULTURE. 

HBDri  mdi  ■  nddn  }«k,  (feoliit  tba  tmotaHd  MMk : 

vMcfcli  often  Um  cue,  the  noUn&wc^utabtliwdi 

UTOU  blot  Ulf  ^tCli  or  i^U  ou.  ■■  wellu  Ihil  orgcnnlam  Ekuurii 
tiMU  IntflDded  ^intcuUrlr  for  u>e  purport  DTildbig  tlie  fuitbe-  -"■  ■■■=- 
ftaa  die  p4eDtor  pericAip.    Hiia  ulnU  iirn  dt  nrinc, 
vbkfa-ii  toet  with  i  mummie  of  line  and  minute liKln. 

p ti  lb*  prcrperty  of  eontnnlnii  b;  neuu  irf  droughl, 

nd  of VKpaodiJif  bj  moiiic  of molfliurv^    Hrnccil  nmaini 

depvodoitiipoaoluaeeorwadiusTi  fVom wbieh, u wdl u 
Onu  (tauddWonl  illortli*  Ine  \aixi,  which  ict  u  ■>  nanj 
Aikn,  ind  cUni  to  wbaleiPtr  obiect  the*  meet,  the  •ecd  to 
■hioh  U  to  aUiiclled  ii  kept  In  conHninl  ootlon  till  it  either 
■ennlBMtei  or  b  doitrineiL  The  nini  of  (nrieT.  vhicta  ta 
Enet  with  ■  midtltuile  at  lltU*  loth  all  polnllni  to  Iti 
oppet  mtremlty,  prtHm  (bo  •Inllir  pheoomtni.  For 
w6m  the  Bed  wllfi  In  iwn  Uli  ttam  the  tar  and  Ilea  Sat 
opoBthagToundiltlinweeiulljreilendsdlnllidlmenilnu 
tn  tlie  mmUunof  the  nlghl,  ud  cootncted  bj  the  drought 
erthednT.  But  u  the  teeth  pRint  It  (Tom  nodlni  ia 
tlw  dliecllon  of  the  potait,  It  li  amiequeiitlT  nude  (o  id- 
tuce  In  the  dlncdon  oT  ibehMof  the  Bed,  whlrh  li  Ihiu 


^ 


mat  atpuliT  of  tiie  » 
..  ._.  ^  bulor  with  Ibe  lenr ' 
wrf  AM  devre  at  the  wriM,  wl 
In^  ud  b;  the  timt  h*  nnx 
inued  u  uf  greet  dMance.  I 
bU.  ltd!  Jowner  hie  becnefl 

llBucd  motion  HOh  un,  ind , , 

the  iwn  acUnf  u  ftet  to  chtt  It  ftnwulL 
IGIOl  Whrrt  iflrt—et  ^iWgcnton  <•  raoHlied,  iiwuv  ■• 

tuceftwDtholT  place  of  fiMth  li  that  of  thelnfmnnentaUt*  of  anLmab.  Bfanr  leedt  are  thui  ajrird  to 
■  dlMatm  rnm  their  place  of  growth  merdy  by  Iheli  altaehinc  IhemaelTee  to  the  bodln  or  uich  anSmali 
aimaTbaBienaixidentallr  to  come  Id  contact  with  thenlaatlnthclrieirdi  after  food;  thr  honkiDihiin 
with  whiS  o«  pan  or  other  oT  the  fmctldcatlon  la  often  Aunlahed  wrrlng  u  (he  medhiu  oT  atlachmentl 
aid  the  aeed  being  thw  oanM  about  with  the  animal  till  It  la  anl°<l«lach«d  btraoue  aocMental  auie,  and 
at  laat  conmlllHl  (o  the  iolL  TtaliinaybeeiemplilM  In  the  caK  at  Ihe  bideniand  myoutli.  In  which 
the  hooka  or  prickla  its  attaduid  to  the  loed  Kieir ;  or  In  the  caie  ornllum  apirlne  and  othen,  in  which 
ther  an  attached  tp  the  penarp ;  OTlntheeaiaof  the  ihlitle  and  the  burdock.  In  which  the;  an  aUached 
to  the  general  calyx.  Ibny  leeda  are  dimmed  by  anlmaliin  conKquence  of  thrirpeiicaipa  being  lunt 
al  n>a£  Thia  It  often  the  cue  with  the  leedt  of  the  dnipe,  m  cberrlea,  ibn,  and  hawi,  which  Mrda 
ofttak  arry  away  tlU  they  meet  with  lome  convenient  puce  Ait  dfrourtng  tlbe-pulfrt  petlcaifu  and 
thCDdiopthtatonelntotheaoll.  And  lo  alio  fniK  li  dlapersed  that  hat  been  linrdel  Air  the  winter, 
though  orm  wUh  the  rlew  of  fMIng  on  Iheaeed  ItHir,  ai  In  the  caie  of  nutihcuded  up  by  anulirela, 

SomeUuea the  hoard  la depaAnl  In  the  ground  ItaelT,  In  which  caaepartof  Itlagenenlly  foundtolake 
root  and  to  ifiilng  up  Into  blanta.  lliaucB  il  hai  been  obaenod  that  theground-aguliTd  often  dei«l«ea  tha 
kernel  of  lla  germ  bcfbie  U  duoalta  thelhiiL  IteollETta.  Crowi  have  been  alio  obaerrcd  Id  lay  up  aeomw 
and  other  eeeda  In  the  holei  of  fnce-poata,  which  being  either  forgot  or  acddentally  Ibniit  out,  hll  nlll- 
nalelT  Into  the  aaitb  and  germlnale,    Snt  aometlmei  dw  Hcd  h  ona  taken  Into  the  atooach  of  Ihe 


.    Tbiilaaftenlheo 


animal,  and  aftarwaitli  deported  In  thoaoll,  having  paaicd  t „ , _ 

Ihe  aeed  of  many  ipEclea  oTbtny,  aiKh  aa  Ihe  mlaUeioe,  wUeh  the  Ihruih  awalhnn  and  after 
upon  the  bouglia  of  nicfatrccaailtmay  happen  to  alight  upon.  The  aeeAof  the  lonnlhi- __._._^ 
another  paraalUcal  plant,  aremldlabe  depodled  bi  Hkc  miinner  on  tbehnncbeaofthscaeolobagrandl. 
Hon,  and  other  lofty  Ircea  i  ai  alio  the  aetdi  of  uhytolaoa  decandn,  the  bentei  of  which  are  eaten  by 
the  robin,  thiuih,  and  wild  pigeon.  And  ao  alio  the  leeda  of  currant!  ocioina  are  aoniellmea  depoalled, 
ana  baring  been  awalloweil  by  btackWida  or  other  hinia,  ai  may  be  leen  by  oliaeiTing  a  curranlJiuifa  or 
jming  roan-tree  growing  out  of  the  cIcA  of  aaotba  tlH,  where  the  lecd  baa  been  left,  and  where  there 
may  happen  toharebeeaa  nnlB  duat  collected  Inr  way  of  leil;  or  where  a  natunl  gninmay  bare  been 
•Ofected  by  the  InainuatlDn  of  the  n^cl*  Into  Bomeeblok  (ncleft  It  aecmi  Indeed  nitpililng  that  any 
nada  aheuld  b*  aUe  to  Rdat  (he  heU  and  dbMlTe  action  of  the  •tomach  of  anImaU  i  but  U  ia  undoubtedly 
Ibekct.  Soma  aaediieem  area  to  nquin  it  The  aeeda  of  magnolia  glauea,  which  bar*  been  brou^t 
tothlaMumry,  areiaidm  hare  generally  refliaad  to  Tegetale  tin  after  nndeigolng  Ihliotoceaa,  anditta 
known  that  >ome  aeedi  irlli  ban  a  alill  greater  daiirM  of  beat  wHhoat  any  ln)iiry.  Bpatknianl  menUoBa 
Mwa  leedi  that  gemynatcd  after  having  been  boded  In  water  s  and  Du  HaniH  glrea  an  aevount  of  aome 
olhera  Ibat  gernlnaliid  even  after  having  been  expoeed  to  a  dwee  of  heal  meaauilng  BT*  of  FahrenhelL 
la  addition  to  the  InaDumentBUtyofbrnleanlmala  In  the  dlapetalon  of  the  aeed  might  be  added  alaothat 
at  man,  who,  far  puipoaia  of  utluiy  ot  af  ornament,  not  only  tianafto  to  bia  native  airil  aeada  Indlgenoua 
la  the  moat  dtitant  iHktta,  but  lowa  and  cuKlratea  Ihem  with  care. 

IBlL  ZNriignHvirfwMtlioDeaf  themiMenctivemodeaariUapenloD  Initltutcdbynature.  Some 
aaeda  an  dued  for  Ihia  mode  of  dIapefiloD  ftom  their  extreme  mlnuleneaa,  luch  as  Ihoic  of  the  mnaae*, 
UdKN^  and  hing^hleh  Ooat  Intlalbty  on  the  air,  and  vigetate  whether  they  hai^ien  lo  nwei  with  a 

Hrlodendnn  lidl|«f^  aothattbeaeed,  inlMlinafrom  the  cone  or  cai«ile,  ii  Immediately  caught  1^  lb* 
■Iwl,  and  carried  to  a  diatancc,  Ocben  are  pecuUarly  dited  fn  It  by  meani  ol  Ihelr  betng  futoiihed  with 
an  aigrette  or  down,  aa  in  the  caae  of  Ibe  dandelion.  gaal'a.beard.  and  Ihlitle,  aa  well  ai  meal  planta  of  the 
elaaa  WIgeao''  )  the  down  of  which  It  ao  large  andlighl  in  pToponlon  to  the  aeed  It  luppona,  that  It  la 
wafiad  on  Ihe  moat  gentle  braeat^  and  often  aeen  doating  thnnigh  Ibe  atmoapfaera  In  great  ahundann  al 

■Haiiefilonlrr  meaniorihe  atnictureof  Ihe  pericarp,  which  II  alio  wafted  along  with  Uiem,  aain  theeaaeDf 
alaphyltn  llilblia,  Ihe  Indalcd  oiwile  of  which  )>«mtaa  ifobvlDuily  Intended  thui  la  aid  Ihe  dlipcniiai 
of  the  conlaluad  aeed  tiy  ili  expoaing  to  the  wind  a  large  and  dlitcnded  Hurtacewlth  but  little  weight.  And 
as  alio  In  the  caae  of  the  maple,  elm,  andaah,  thecapatilei  of  which  are  furnithcd,  like  Home  aeeda,  with 
a  membranauB  wing,  which  when  they  lepaiile  from  the  plant  the  wind  Immediately  laya  hoU  of  and 

IGli  TVaaCmiwiiliiWr  °/<''™">'i  'i'fn,  aadnrmfj  1/  Uroma.  Iianittlier  neana  adoitfdhy 
nature  fbt  the  dliperilon  of  tie  teeda  of  vcg^blca.  The  mounlain.ilram  01  lorrenl  wuhei  down  10 
Ibe  valley  the  leccli  whtch  ma;  accldenuuy  fall  Into  it,  or  which  It  may  happen  to  sweep  llom  H>  banka 
when  II  luddenly  orcilowi  them.    The  broad  and  nulertic  rlvetj  wlodliu  along  the  ntcnalve  plain,  and 

— T  ban  vegetaWd  at  Ita  uurce.    Thua  tlM  emilhao  ahoiea  of  Ibe  Btlili:  anviillcdl^aeedawhlctagm 
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iatbeintailororOtnMiiy.aiidtlMifVitero  ihMesor  tlie  Atittrtie  bjMedfthat  Ihw» been gtnwjilwd  ii» 
the  Intalor  of  Amarfca.  Bat  flrulU  infUsenoua  to  America  and  the  Wert  Indict  hare  ■ometimcs  been 
Aond  to  be  twept  akmg  by  the  cuirentc  of  the  ocean  to  the  wettere  ihorea  of  Europe.  The  fhiit  of 
mimoM  Kandent,  doUcfaot  pnurteni,  gulbuidtaia  bondoe,  and  anacardlum  ooeldentale,  or  caabev.nu^  have 
been  thua  known  to  be  driven  acrots  the  Atlantic  to  a  distance  of  upward*  of  SUOO  mllet ;  and  althoi^h 
the  fruits  now  adduced  as  examples  are  not  such  as  could  vegetate  on  the  coast  on  which  they  were  thrown, 
owing  toaoil  ordimate,  yet  it  is  to  be  believed  tlut  Ihdts  may  have  been  cftm  thos  tnu^Niitedto 
dimates  or  countriea  flivoraUe  to  tlielr  vegetation. 

16ia  Propagaikm  bygtnu.  lliough  plants  are  for  the  most  part  propagated  by  means  of  sebds,  yet 
many  of  them  are  propagated  also  by  means  of  gems ;  that  is,  buuMi  and  buds. 

1614.  1%e  etmUaary  btUb  is  often  the  means  (u  the  pn^iagatlon  of  the  spedea :  it  geaenUv  appean  Im 
the  axil  of  the  leaves,  as  in  dentaria  bulbtfnv  and  Ulhimotilbiferum  s  or  between  the  spokes  of  their 
umbels,  as  in  allium  canadense ;  in  the  midst  of  the  spike  of  flowers,  as  in  pdygonum  vlvlpiitim  and' 
poa  alpina.  As  plants  of  this  last  kind  are  mostly  alpine,  it  has  been  thought  to  be  an  instttution  or 
resource  of  nature  to  secure  the  propagation  of  the  species  in  situations  where  the  seed  may  fail  to  ripen. 

1615.  The  bud,  though  it  does  not  spontaneously  detach  itself  fltom  the  plant  and  form  a  new  individual, 
will  yet  sometimes  strike  root  and  develope  its  parts  if  careAilly  separated  by  art  and  planted  in  the  earth  : 
but  tola  is'to  be  understood  of  the  leaf-bud  only,  for  the  flower.bud,  aoooiding  to  lilrbel,  if  sptieeCed, 
always  perishes. 

161GL  Propagatkm  by  the  leaoes.  The  spedes  may  sometimes  be  propagated  even  by  means  of  the 
leaves  j  as  in  toe  aloe,  sea-oaion,  and  some  spedes  of  arum,  which  if  careAillv  deposited  in  the  soil  wiU 
grow  up  into  ne>r  pl^uits,  by  virtue,  no  doubt,  of  some  latent  gem  contained  in  them.  The  ftmgi  and 
lieheus,  aocoidiog  to  Oantner,  are  all  gemmiferous,  having  no  sexual  organs,  and  no  poUen  impregnat- 
ing a  germ.  In  Uie  genus  Lyeoperdon.  the  gelatinous  substance  that  pervades  the  odiular  tissue  Is  eon- 
verted  into  a  proUferous  powder ;  in  clavaria,  the  fluid  contained  in  the  cavities  of  the  plant  is  converted 
into  a  proliferous  powder  also ;  and  in  the  agarics,  hypnum,  and  poletus,  vesicles  containing  soboliftr- 
oos  granules  are  found  within  the  lamina,  pores,  or  tubes.  Hedwig,  on  the  contrary,  ascribes  to  the 
ftmgi  a  sexual  apparatus,  and  maintains  that  the  pollen  is  lodged  in  the  vdva.  But  here  it  is  to  be 
reooUectedy  as  in  the  cases  of  the  scutdic  of  the  lichens,  that  all  lUngi  are  not  ftimiabed  with  a  volva, 
and  consequently  not  fbmi»hed  with  pdlea  The  confervas  and  ulvae,  tooether  with  the  genera  BUuia 
and  Rteda,  are  also,  according  to  Ovrtner,  propagated  only  by  gems ;  v^iile  marrhantia,  anthoceras, 
Juneermannia,  and  lycoperdon,  are  said  to  be  propagated  both  by  gems  and  seeds. 

1617.  Bmnmert  are  young  shoots  issuing  f^om  the  cdlar  or  summit  of  the  root,  and  creeptaig  along  the 
surfiwe  of  the  soil ;  but  produdng  a  new  root  and  leaves  at  the  extremity,  and  forming  a  new  indindual. 
by  the  decay  of  the  connecting  lim^  as  in  the  strawberry. 

16ia  Sllp9,  The  process  of  raising  perennials  by  hlips  is  wdl  known  to  gardeners,  and  should  perhiqpa 
be  regarded  as  an  extension  of  the  old  plant,  rather  thaji  as  the  generation  of  a  new  one ;  though  It  serves 
the  puipose  of  the  cultivator  equally  well  as  a  plant  raised  from  seed,  with  the  additional  advantage  of 
beanng  fhait  much  sooner.  But  how  is  the  root  generated  which  the  slip  thus  produces  ?  If  the  trunk  of 
a  tree  is  lopped,  and  all  its  existing  buds  destroyed,  then  there  will  be  protruded  ttom  between  the  wood 
and  bark  a  sort  of  protuberant  Up  or  ring  formed  fVom  the  proper  Juice,  and  tnm  which  there  will  spring 
a  number  of  young  shoots.  The  formation  of  the  root  in  the  case  of  the  slip  is  eflbcted  in  the  same  man.  • 
ner,  the  moisture  of  the  soil  encouraging  the  protrusion  of  buds  at  and  near  the  section  j  and  the  bud  that 
would  have  been  converted  into  a  branch  above  ground  Is  converted  into  a  root  below. 

1619.  Loffer*.  The  mode  of  propagation  by  layers  Is  practised  upon  trees  that  are  ddicate,  and  which 
cannot  readily  be  propagated  by  means  of  slips :  in  which  case  the  root  Is  generated  neariy  as  hi  the  former 
case,  the  soil  stimulating  the  protrusion  of  buds  which  are  converted  into  roots.  In  many  plants,  such  as 
the  currant  and  laurd,  this  Is  altogether  a  natural  process,  effbcted  by  the  spontaneous  bending  down  of  a 
btanch  to  tbe  surtiux  criT  the  soiL 

IBSa.  8ucker$  or  <#jefs.  llany  plants  protrude  annually  from  the  cdlar  a  nondier  of  young  shootSL 
enctrding  the  prindpal  stem  and  depriving  It  of  a  portion  of  its  nourishment,  as  in  the  case  of  most 
froit^reea.  Others  send  out  a  horisontal  root,  fh>m  which  there  at  last  issues  a  bud  that  ascends  above  the 
sofl  and  is  converted  into  a  littie  stem,  as  in  the  case  of  the  dm-tree  and  svringa.  Others  send  out  a  hori. 
sontal  shoot  fhmi  the  oolUr  or  its  neighborhood ;  or  a  shoot  that  ultimately  bends  down  by  Its  own  wdriit 
till  it  reaches  tbe  ground,  in  which  it  strikes  root  and  again  sends  up  a  stem  as  in  the  cummt-bush  and 


laurel  T^  two  former  are  called  suckers  or  off-eeU^  thoueh  the  term  olT-set  should  perhaps  be  restricted 
to  the  young  bulbs  that  Issue  and  detach  themselves  annuaUy  fhmi  bulbous  roota  Tbe  Utter  Is  not  dedg- 
nated  by  any  particular  name,  but  may  be  regarded  as  a  sort  of  naturd  layer,  resembling  also,  in  some 
respeds,  the  runner ;  ttom  which,  however.  It  is  distinguished  in  that  It  never  detaches  Itself  ^tontaneously 
from  tbe  parent  plant,  as  is  the  case  also  with  the  two  former.  But  if  dther  of  them  is  artifidally  de- 
tufaed,  together  with  a  portion  of  root  or  a  shce  of  the  cdlar  adherring  to  it,  it  wiU  now  bear  traniflanu 
ing,  and  will  constitute  a  distlnctplont 

I6B1.  Graflimg  and  budding.    The  spedes  is  also  often  propagated,  or  at  least  the  variety  la  multiplied, 
bftmeans  otgrttf^Ung,  which  is  an  artificial  application  of  a  portion  of  the  shoot  or  root  of  one  tree  or  i 

plant  to  the  stem,  shoot,  braitch,  or  root  of  another,  so  that  the  two  shall  coalesce  together  and  form  but 
ooe  plant    The  sho6t  which  is  to  form  the  siunmlt  of  the  new  individual  is  called  the  scion ;  the  stem  to  I 

wfaidi  it  Is  affixed  is  called  the  stock ;  and  the  operation,  when  eflbcted,  the  graft.  As  the.'graft  is  merely 
an  extension  of  the  parent  pUnt  fVom  which  the  scion  came,  and  not  properly  speaking  a  new  individual^ 
so  it  is  found  to  be  the  best  method  of  primagating  approved  varieties  of  ftruit-trees  without  any  danger 
of  altering  the  quahly  of  the  l>uit,  which  is  always  ape  to  be  incurred  in  propagation  from  seed,  but 
never  in  propagating  flrom  the  sdon.  The  scion  will  also  bear  flrult  much  sooner  than  the  tree  that  la 
nued  inm  seed;  and,  if  efibcted  on  a  proper  stock,  will  be  much  more  hardy  and  vigorous  than  if  left  on 
the  parent  plant  And  hence  the  great  utility  of  grafting  in  the  practice  of  gardening.  Till  lately, 
grafting  was  confined  to  the  ligneous  plants,  but  it  is  now  successfully  practised  on  the  roots  and  shoou 
of  hertMceous  vegetables ;  and  the  dahlia  is  grafted  by  the  root;  the  melon  on  the  gourd ;  the  love-apple 
on  the  poutoe ;  toe  cauliflower  on  the  cabbage,  &c.  by  the  shoot  A  very  ingenious  tnu:t  has  been  pub- 
fished  on  this  sul^ect,  entitled,  Esstd  tur  la  Grefi de Fherbe da  pimUei  etdes  arbret, par  Montr,  Le 
JBanmdeTkdkotuiy,Amrigeoitdeaiarig.    Fhris,l5ia 

SxcT.  X.     Qmsei  limUing  the  Prapagatian  of  the  Species, 

16SS.  Though  jflants  are  controlled  chiefly  by  animaUj  yet  they  also  control  one  another. 
FVom  the  Tarious  sources  of  vegetable  reproduction,  but  particularly  froax  the  fer« 
tility  and  di^Nnion  of  tbe  seed,  tbe  earth  would  soon  be  overrun  with  plants  of  the  most 
prolific  spedes,  and  converted  again  into  a  desert,  if  it  were  not  that  nature  has  set 
bounds  to  their  propagation  by  subjecting  them  to  the  controul  of  man,  and  to  the  depre- 
dations of  the  great  mass  of  animals;  as  well  as  in  confining  the  germination  of  their 
seeds  to  certain  and  peculiar  habitations  arising  from  soil,  climate,  altitude,  and  other 
circumstances.  In  order  U).fonn  an  idea  of  the  manner  in  which  these  act  upon  vegeta- 
te| ;  imaging  (hat  eveiy  year  so  enormous  quantity  of  seeds,  produced  by  the  ^zistimp 
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▼egeCableB,  are  iprmd  orer  the  lurfkce  of  the  glpbe,  bj  the  winds  and  other  causes  already 
mentioned,  all  of  these  aeeda  which  fall  in  places  suitable  for  their  vegetationt  and  are 
not  destroyed  by  animals,  germinate  and  produce  plants;  then  among  these  plants, 
the  strongest,  and  largest,  and  those  to  which  the  soil  is  best  suited,  develope  themselTes 
in  number  and  magnitude  so  as  to  choke  the  others.  Such  is  the  general  progress  of 
nature,  and  among  plants,  as  among  animals,  the  strong  florish  at  the  expense  of  the 
weak.  These  causes  have  operated  for  such  a  length  of  time,  that  the  greater  number 
of  species  are  now  fixed  and  considered  as  belonging  to  certain  soils,  situations^  and 
climates,  beyond  which  they  seldom  propagate  themselves  otherwiw  than  by  the  hands 
of  man. 

SxCT.  XL    Evidence  and  Character  of  Vegetable  Vitality, 

1623.  The  power  of  counteracting  the  iaws  of  chemical  affinity  is  reckoned  the  beat  and 
most  satisfactory  evidence  of  the  presence  and  agency  of  a  vital  principle  as  inherent  in 
any  subject.  This  principle,  which  seems  first  to  have  been  instituted  by  Humboldt,  is 
obviously  applicable  to  the  case  of  animals,  as  is  proved  by  the  process  of  the  digestion 
of  the  food,  and  its  conversion  into  chyle  and  blood ;  as  well  as  from  the  various 
secretions  and  excretions  eflfected  by  the  several  organs,  and  effecting  the  growtii  and 
developement  of  the  individual,  in  direct  opposition  to  the  acknowledged  laws  ot 
chemical  afiinity,  which,  as  soon  as  the  vital  principle  is  extinct,  begin  immediately  U> 
give  indication  of  their  action  in  the  incipient  symptoms  of  the  putrefaction  of  the 
deady  body.  But  the  rule  is  also  applicable  to  the  case  of  vegetables,  as  is  proved  by  the 
intro-susception,  digestion,  and  assimilation  of  the  food  necessary  to  their  developement ; 
all  indicating  the  agency  of  a  principle  capable  of  counteracting  the  laws  of  chemical 
affinity ;  which,  at  the  period  of  what  is  usually  called  the  death  of  the  plant,  b^n  als» 
immediately  to  act,  and  to  give  evidence  of  their  action  in  the  incipient  symptoms  of  the 
putrefaction  of  the  vegetable.  Vegetables  are  therefore  obviously  endowed  with  a  species, 
of  vitality.  But  admitting  the  presence  and  agency  of  a  vital  principle  inherent  in 
the  vegetable  subject,  what  are  the  peculiar  properties  by  which  this  principle  is  cha- 
racterised? 

IGB/L  ExcUabilitw,  One  of  the  moct  dlttinguichable  properties  of  the  vital  principle  of  vegetablei  U 
that  of  itaexcluihuitv  .or  capacity  ot  being  acted  upon  by  the  application  of  natural  itimuli.  impdling 
it  to  the  exertion  of  its  vegHAtive  powers ;  the  natural  stimuli  thus  impelling  it  beins  light  and  heat. 

16!^.  The  atkmiiating  influenee  qf  tight  upon  the  vital  prindple  of  the  plant  Is  <Uscovenyble,  whether 
in  the  stem,  leaf,  or  flower.  The  dirwtion  of  the  stem  is  influenced  by  the  action  of  light,  as  wdl  as 
we  odor  of  its  leaver  Distance  Apom  direct  rays  of  light  or  weak  light  produces  etiolation,  and  Ita 
absence  blanching.  The  luxuriance  of  branches  depends  oo  the  ntesenoe  and  action  of  light,  as  b  par- 
tfcularly  observable  in  the  case  of  hoi-house  plants,  the  t»ancnes  of  which  are  not  so  conspicuously 
directed,  either  to  the  flue  in  quest  of  heat,  or  to  the  door  or  open  sash  in  quest  of  air,  as  to  the  sun 
In  quest  of  light  Hence  also  the  branches  of  plants  are  often  more  luxuriant  on  the  south  than  on 
the  north  side:  or  at  least  on  the  side  that  is  best  exposed  to  light  The  position  of  the  leaf  is  also 
strongly  aflbcted  by  the  action  of  light,  to  which  it  uniformly  turns  its  upper  suitaoe.  This  may  be  readily 
perceived  in  the  case  of  trees  trained  to  a  wall,  ftom  whicfa  the  upper  suifhoe  of  the  leaf  Is  by  ooo. 
sequence  alwavs  turned ;  being  on  a  south  wall  turned  to  the  south,  and  on  a  north  wall  turned  to  the 
north.  And  ir  the  upper  surftoeof  the  leaf  Is  forcibly  turned  towards  the  wall  and  confined  in  that 
position  for  a  length  of  time,  it  will  soon  resume  its  primitive  position  upon  regaining  its  liberty,  but 
particularly  if  the  atmosphere  is  clear.  The  leaves  of  the  mallow  are  said  to  exhibit  but  slight  indi- 
cations of  this  susceptibuity,  as  also  sword-shaped  leaves ;  and  also  those  of  the  mistletoe  are  equally 
susceptible  on  both  sides.  It  had  been  conjcNctured  that  these  efi^cU  are  partly  attributable  to  the 
agency  of  heat ;  and  to  try  the  value  of  the  conjecture.  Bonnet  placed  some  plants  of  the  atriplex  in  a 
stove  heated  to  25*^  of  Reaumur.  Yet  the  stems  were  not  inclined  to  the  side  fhnn  which  the  greatest 
degree  of  heat  came :  but  to  a  small  opening  in  the  stoves.  Heat  then  does  not  seem  to  exert  any 
peroeptiUe  influence  in  the  production  of  the  above  efl^cts.  Does  moisture  ?  Bonnet  found  that  the 
leaves  of  the  vine  exhibited  the  same  phenomenon  when  immersed  in  water,  as  when  left  in  the  open 
air.  Whence  it  seem£  probable  that  Ugbt  Is  the  sole  agent  in  the  production  of  the  efl^cts  in  question. 
But  as  light  produces  such  elects  upon  the  leaves,  so  darkness  or  the  absence  of  lisht  produce*  an  eO^ct 
quite  the  contrary :  for  it  is  known  that  the  leaves  of  many  plants  assume  a  very  different  position  in  the 
night  from  what  they  have  in  the  day.  Tliis  is  particularly  the  case  with  winged  leaves,  which,  though 
ftuly  expanded  during  the  day,  begin  to  droop  and  bend  down  about  sunset  and  during  the  fiul  of  the 
evening  dew,  tUt  they  meet  together  on  the  inferior  side  of  the  leaf-stalk,  the  terminal  lobe,  if  the  leaf 
\$  fumuhed  with  one,  folding  itself  back  till  it  reaches  the  first  pair :  or  the  two  side  lobes,  if  the  leaf  is 
trifolii^,  as  in  the  case  of  common  clover.  So  also  the  leaflets  of  the  false  acacia  and  uquorice  hang 
down  during  the  nl^t,  and  those  of  mimosa  pudica  fold  themselves  up  along  the  common  foot-stalk 
so  as  to  overiw  one  another.  Linncus  has  designated  the  above  phenomenon  by  the  appellation  of 
The  Sletp  qfrlantt.  The  expansion  of  the  flower  is  also  eflSscted  by  the  action  of  light  Many  plants 
do  not  fUily  expand  their  petals  except  when  the  sun  shines;  and  hence  alternately  open  them' during 
the  day  and  shut  them  up  during  the  night.  This  may  be  cxemfdifled  in  the  case  kA  papUlonaoeoua 
flowers  in  general,  which  spread  out  their  wings  tn  fine  weather  to  admit  the  rays  of  the  sun,  and  again 
fold  them  up  as  the  night  approaches.  It  may  oc  exemplified  also  in  the  case  of  compound  flowers,  as  In 
thatof  thedandelioi)  and  nawkwecd.  But  the  most  singular  case  of  thb  kind  is  perhaps  that  of  the 
lotus  of  the  Euphrates,  as  described  by  Theophrastus,  Which  he  represents  as  rearing  ana  expanding  its 
Mossomsby  day,  dodng  and  sinking  down  beneath  the  suriace  of  tho  water  by  night  so  as  to  be  beyond 
the  grasp  of  the  hand,  and  again  rising  up  in  the  morning  to  present  its  expanded  blossom  to  the  sim. 
The  same  phenomenon  is  reUted  also  by  Pliny.  But  although  many  plants  open  thdr  flowers  in  the 
morning  and  shut  them  again  in  the  evening,  yet  all  flowers  do  not  open  and  shut  at  the  same  time. 
Plants  oX  the  same  species  are  tolerably  regular  as  to  time,  other  circumstances  being  the  rame ;  and 
hence  the  daily  opening  and  shutting  of  the  flower  has  been  denominated  by  botanists  The  Horologium 
Miont.  Flowers  requirmg  but  a  slight  application  of  stimulus  open  eariy  in  the  morning,  while  olbeta 
requiring  more  open  somewhat  later.  Some  do  not  open  till  noon,  and  some,  whose  extreme  delicacy 
cannot  bear  the  action  of  light  at  all,  open  only  at  night,  such  at  the  cactus  gTand1flora,'or  nlght.MowiBg 
But  it  seems  somewhat  donbtful  wbcther  or  not  light  it  the  aole^ agent  in  the  pretent  case )  for 
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UbMbeen  obterrcd  that  eqiulorial  flowers  open  alwavt  at  the  mate  hour,  and  that  tranloal  Itowev 
change  their  hour  of  openbig  Bccording  to  the  length  or  tfie  day.  It  haa  been  observed  abo,  that  tbo 
flovert  of  (dantt  that  are  removed  from  a  wanner  to  a  colder  climate  expand  at  a  later  hour  in  the  latter. 
A  flower  that  vipens  at  tax  o*cIock  in  the  morning  at  Senegal,  wlU  not  open  in  France  or  England 
tin  dj^t  or  nine,  nor  in  Sweden  till  ten.     A  flower  that  opens  at  ten  o'clock  at  Senegal,  will  not 

rm  Fhince  or  England  till  noon  or  later,  and  in  Sweden  it  will  not  open  at  all.    And  a  flpwer 
does  not  open  till  noon  or  later  at  Sen^al.  will  not  open  at  all  in  France  or  England.    This  seems  as 
fir  beat  or  its  absence  were  abo  an  agent  in  tne  opening  or  shutting  of  flowers ;  though  the  opening  of 
such  as  blow  only  in  the  night  cannot  be  attributea  either  to  light  or  heat    But  the  opening  or  shutung 
of  some  flowers  depends  not  so  much  on  the  action  of  the  stimulus  of  liaht  as  on  the  exisBng  state  (x 
the  atmosphere,  and  hence  their  ooening  or  shutting  betokens  change.    If  the  Siberian  sow-thistle  shuts 
at  nif^t,  the  ensuing  day  will  be  fine ;  and  if  it  opens,  it  will  be  cloudy  and  rainy.    If  the  AMcan  marl- 
gold  continues  shut  after  seven  o'clock  In  the  morning,  rain  Is  near  at  hand.    And  if  the  convolvulus 
arvenais,  calendula  fluvialb,  or  anagalHs  arvensis,  are  even  already  open  they  win  shut  upon  the  approach 
of  rain,  the  last  of  which,  fhun  its  peculiar  susceptilnlity,  has  obtained  the  name  of  the  poor  man's 
weatherglass.    But  some  flowers  not  only  expand  during  tne  light  of  day ;  they  incline  also  towards  the 
son,  and  follow  bis  course,  looking  towards  the  east  in  the  morning,  towards  the  south  at  noon,  and 
towards  the  west  in  the  evening ;  and  again  returning  in  the  night  to  their  former  position  in  the  mom. 
ing.    Such  flowers  are  designated  by  the  appellation  of  Hdiairopes,  on  account  of  thdr  following  the 
coune  of  the  sun ;  and  the  movement  they  thus  exhibit  is  denominated  their  nutation.    This  phenomenon 
had  been  obeerved  by  the  ancients  long  before  they  had  made  any  considerable  progress  in  botany,  and 
had  even  been  interwoven  hito  th^  mythology,  having  originated,  according  to  the  records  of  fabulous 
history.  In  one  of  the  metamorphoses  of  early  times.    Clytie,  Inconsolable  for  the  loss  of  the  a£%ctions  of 
Sol,  }aef  whom  she  had  been  formerly  beloved,  and  of  whom  she  was  still  enamoured,  is  represented  as  brood- 
ing over  htf  griefs  in  silence  and  solitude ;  where,  refusing  all  sustenance,  and  seated  upon  the  cold  ground, 
vuh  her  eyes  invariably  fixed  on  the  sun  during  the  day,  and  watching  for  his  return  during  the  nightl 
she  is  at  length  transformed  into  a  flower,  retaining,  as  much  as  a  flower  can  retain  it,  the  same  unaltered 
attachment  to  the  sun.    This  is  the  flower  which  is  denominated  heliotropium  by  the  ancients,  and  des- 
cribed by  Ovid  as  Flos  tnd  ad  totem  veriUur.    But  it  Is  to  be  observed,  that  the  flower  alluded  to  by  Ovid 
cannot  be  the  heliotropium  of  the  modems,  because  Ovid  describa  it  as  resembling  the  violet :  much  less 
can  it  be  the  sun-flower  of  the  modems,  which  is  a  native  of  America,  and  could  not  consequently  have 
been  known  to  Ovid ;  so  that' the  trtie  heliotropium  of  the  ancients  is  perhaps  not  y^  ascertained.    Bonnet 
has  AiTtber  remarked  that  the  ripe  ears  of  com,  which  bend  down  with  weight  of  grain,  scarcely  ever 
incline  to  the  north,  but  always  less  or  more  to  the  south ;  of  the  accuracy  of  which  remark  any  one  may 
easily  satisfy  himself  by  loooking  at  a  Add  of  wheat  ready  for  the  sickle ;  he  will  flnd  the  whole  mass  of 
can  nodding,  as  if  with  one  consent  to  the  south.    Hie  cause  of  the  phenomenon  has  been  supposed  to  be 
a  contraction  of  the  fibres  of  the  stem  or  flower-stalk  on  the  side  exposed  to  the  sun ;  and  this  contraction 
has  been  thought  by  De  la  Hire  and  Dr.  Hales  to  be  occasioned  by  an  excess  of  transpiration  on  the  sunny 
sidej  which  is  probably  the  Uid,  though  there  seems  upon  this  principle  to  be  some  difficulty  in  aooount- 
iag  for  its  returning  at  night ;  becauself  you  say  that  the  contracted  side  expands  and  relaxes  by  moisture, 
what  is  it  that  contracts  the  side  that  was  relaxed  in  the  day  ?    The  mmsture,  of  which  it  is  no  doubt 
tfUl  fuU,  would  counteract  the  contraction  of  its  fibres,  and  prevent  it  from  resuming  its  former  position  in 
the  morning. 

1626.   Heat  as  well  as  light  acts  also  as  a  powerful  stimulus  to  the  exertions  of  the 

vital  principle.     This  has  been  already  shown  in  treating  of  the  process  of  germination  ; 

but  the  same  thing  is  observable  with  regard  to  the  developement  and  maturation  of  the 

leaves,  flower,  and  fruit ;  for  although  all  plants  produce  their  leaves,  flower,  and  fruit, 

annuiJly,  yet  they  do  not  aU  produce  than  at  the  same  period  or  season.     This  forms 

the  foundation  of  what  Linnsus  has  called  the  Ccdendarium  Florm,  including  a  view  of 

the  several  periods  of  the  frondescence  and  e£9ore8cence  of  plants,  together  with  that  of 

the  maturation  of  the  fruit. 

1687.  Rvmdaeaiee.  It  must  be  plain  to  every  observer,  that  all  plants  do  not  protrude  their  leaves  at 
tbesaae  season,  and  that  even  of  such  as  do  protrude  them  in  the  same  season,  some  are  earlier  and  some 
later.  Hie  honeysuckle  protrudes  them  in  the  month  of  January ;  the  gooseberrv,  currant,  and  elder, 
in  tlieend  of  February,  or  the  banning  of  March ;  the  willow,  dm,  and  lim&.tree.  in  April :  and  the  oak 
and  ash,  which  are  always  the  latest  among  trees,  in  the  beipnning  or  towiuros  the  middle  of  May. 
Many  annuals  do  not  come  up  till  aftar  the  summer  solstice ;  and  many  mosses  not  till  after  the  oom- 
■Knoenicnt  of  winter,  lliis  gradual  and  successive  unfokling  of  the  leaves  of  difi^nent  plants  seems  to 
arise  &om  the  peculiar  susceptibility  of  the  species  to  the  action  of  heat,  as  reqi;dring  a  greater  or  less 
degree  of  it  to  give  the  proper  stimulus  to  the  vital  principle.  But  a  great  many  circumstances  will 
ahrays  concur  to  render  tne  time  of  the  unfolding  of  the  leaves  somewhat  trresular ;  because  the  mlMness 
oftheseaaon  is  by  no  means  uniform  at  the  same  period  of  advancement ;  and  because  the  leafing  of  the 
plaat  depends  upon  the  peculiar  degree  of  temperature,  and  not  upon  the  return  of  a  particular  day  of 
llie  year.  Hence  it  has  been  thought,  that  no  rule  coukl  be  so  good  for  directing  the  husbandman  in  the 
sowjag  of  his  several  sorts  of  grain  as  the  leafing  of  such  species  of  trees  as  might  be  found  by  observation 
to  correspond  best  to  each  sort  of  grain  respectively,  in  the  degree  of  temperature  required.  Linnaua 
(Stillingfleet  informs  us)  instituted  some  observations  on  the  subject  about  the  year  1750,  with  a  view 
chiefly  to  aaeertain  the  time  proper  for  tiie  sowing  of  barley  in  Sweden :  he  rraarded  the  leafing  of  the  Mrch. 
tree  as  being  the  best  Indication  for  that  grain,  and  recommended  the  institution  of  similar  observations 
with  regard  to  other  sorts  of  grain,  upon  the  grounds  of  its  great  importance  to  the  husbandman,  who 
nay  be  said  to  attend  to  it  in  a  manner  instinctively ;  but  as  all  the  trees  of  the  same  species  do  not  come 
into  leaf  precisriy  at  the  same  time,  and  a»  the  weather  may  alter  even  after  the  most  promising  Lndi* 
cations,  nogttide  natural  or  artificial  can  be  absolutelv  depended  on  with  a  view  to  future  results. 

IffiSL  ^ffbrtseenee.  llie  fiowering  of  the  plant,  like  tne  leafing,  seems  to  depend  upon  the  degree  of 
tempeiaturc  induced  by  the  returning  spring,  as  the  fiowers  are  also  protruded  pretty  regulariv  at  the  same 
snccessiie  periods  of  the  season.  The  meiereon  and  snowdrop  protrade  their  flowers  in  february  j  the 
|aimrose  in  the  month  of  Blarch ;  the  cowslip  in  April ;  the  graat  mass  of  plants  in  May  and  June ;  many 
m  July,  Aiqpist,  and  Scomber :  some  not  till  the  month  or  October,  as  the  meadow  safiVon  ;  and  some 
not  tm  the  approach  or  middle  of  winter,  as  the  laurastinus  and  arbutus.  Such  at  least  is  the  period  of 
their  flowering  in  this  country ;  but  in  wanner  climates  they  are  earlier,  and  in  colder  climates  they  are 
later.  Deiwewi  the  tropics,  where  the  degree  of  heat  is  always  high,  it  often  happens  that  plants  will 
flower  more  than  once  in  the  year;  because  they  do  not  there  require  to  wait  till  the  temperature  la 
nised  to  a  certain  hdght,  but  merely  till  the  developement  of  their  parts  can  be  efibcted  in  the  regular 
operation  of  nature,  under  a  temperature  already  sufficient  For  the  groiter  part,  however,  they  flower 
duriqg  our  summer,  though  plants  in  opposite  hemispheres  flower  in  opposite  seasons.  But  in  all  climates 
the  tune  of  flowcrina  depends  also  much  on  the  altitude  of  the  place  as  well  as  on  other  causes  affecting 
the  degree  of  heat  Hence  plants  occupying  the  polar  regions,  and  plrnits  occupying  the  tops  of  the  high 
Bwontaina  of  southern  latitudes,  are  in  flower  at  the  same  season ;  and  hence  uie  aame  flowers  are  later 
in  opening  In  North  America  than  in  the  same  latitudei  in  fiuiope,  because  the  surfiweof  the  eaith  it 
higher,  or  the  wlnten  more  severe. 
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Vegetable  Pathoiogy,  or  the  DUecues  and  CasuaUies  of  Vegetable  XJfe. 

1638.  Ab  plants  are,  like  animals,  organised  and  living  beings,  they  are,  like  animals 
also,  liable  to  such  aedderUal^irnuries  and  disorders  as  may  affect  the  health  and  vigor, 
or  occasion  the  death  of  the  individual.  These  are  wounds,  accidents,  diseases,  and 
natural  decay. 

Sect.  I.     W^ounds  and  Accidents. 

1639>  A  wound  is  a  forcible  separation  of  the  solid  parts  of  the  plant  effected  by  means 
of  some  external  cause,  intentional  or  acddentaL 

1640.  IneisUms  are  fomctimei  neoeMsry  to  the  health  of  the  tree.  In  the  ume  manner  periiaps  as 
Meedinir  is  necessary  to  the  health  of  the  animal.  The  trunk  of  the  plum  and  cherry-tree  seMom  expand 
fteely  till  a  longitudinal  incision  has  been  made  in  the  bark ;  and  hence  this  operation  is  often  practised 
bj  gardeners.  If  the  incision  afftcts  the  epidermis  only,  it  heals  up  without  leaving  any  scar ;  it  it  pene- 
tiatcs  Into  the  interior  of  the  bark.  It  heati  up  only  by  means  of  leaving  a  scar ;  if  it  penetrates  into  the 
wood,  the  wound  in  the  wood  Itself  never  heals  up  oomjdetdy,  but  new  wood  and  bark  are  formed  above 
it  as  before. 

1641.  Bofhtg  is  an  opentlon  by  which  trees  are  often  wounded  for  the  purpose  of  making  them  part 
with  their  sap  in  the  season  of  their  bleeding,  particularly  the  birch  tree  and  American  maple  A 
horixontal  or  rather  slanting  hole  Is  bored  in  them  with  a  wimble,  so  as  to  penetrate  an  inch  or  two  into 
the  wood,  ttoxa  thb  the  sap  flows  copiously ;  and  though  a  number  of  holes  is  often  bored  in  the  same 
trunk,  the  health  of  the  tree  Is  not  very  materially  afibcted.  For  trees  will  continue  to  thrive  though 
sul^ected  to  this  operation  for  many  successive  yean ;  and  the  hole,  if  not  very  lane,  will  close  up  again 
like  the  deep  incluon,  not  bv  the  union  of  the  broken  fibres  of  the  wood,  but  by  the  formation  of  new  bark 
and  wood  projecting  beyona  the  edge  of  the  orifice,  and  finally  shutting  it  up  altogether. 

164£.  GvrdUng  is  an  operation  to  which  trees  in  North  America  are  often  subjected  when  the  fiurmer 
widies  to  clear  his  land  of  timber,  it  consists  in  making  parallel  and  horixontal  incisions  with  an  axe  into 
the  trunk  of  a  tree,  and  carrying  them  quite  round  the  stem  so  as  to  penetrate  through  the  aOmnrnm^  and 
then  to  scoop  out  the  intervening  portion.  If  this  operation  is  performed  eariy  in  the  spring,  and  txAne^ 
the  commencement  of  the  bleeding  season,  the  tree  rardy  survives  it:  though  some  trees  that  are  pecu- 
Ilariy  tenadous  of  life,  such  as  acer  saocharinum  and  nyasa  integrifoua,  have  been  known  to  survive  it  a 
oonsidenble  length  of  time. 

164&  Fracture.  If  a  tree  is  bent  so  as  to  fkacture  part  only  of  the  cortical  and  woody  fibres,  and  the 
stem  or  branch  but  small,  the  parts  will  again  unite  t^  being  put  back  into  their  natural  position,  and  well 
propped  upi  Especially  cure  may  be  excepted  to  succeed  if  the  fracture  happens  in  the  spring ;  but  it  will 
not  succeed  If  the  fracture  is  accompanied  with  contusion,  or  If  the  stem  or  branch  is  laim ;  and  eva» 
where  it  succeeds  the  woody  fibres  do  not  contribute  to  the  union,  but  the  granular  and  heraaceous  suli- 
stanoe  only  which  exudes  from  between  the  wood  and  liber,  Insinuating  Itself  Into  all  interstices  and  finally 
becoming  indurated  into  wood. 

1644  Pn»ming.  Wounds  are  neoeasarily  Inflicted  by  the  gardener  or  forester  In  the  prunlDg  or  lopping 
off  the  superfluous  branches,  but  this  is  seldom  attended  with  any  bad  elibcts  to  the  health  or  the  ti^  u 
done  by  a  skilftil  practitioner :  indeed  no  !ftirther  art  Is  required  merdy  for  the  protection  of  die  tree  be- 
yond that  of  cutting  the  branch  throorii  in  a  sloping  directiott  so  as  to  prevent  the  rain  from  lodging:  In 
this  case  the  wound  soon  closes  up  by  the  induration  of  the  exposed  suraoe  of  the  section,  and  bytMpro- 
tnirion  of  a  granular  substance,  forming  a  sort  of  circular  lip  between  the  wood  and  bark :  and  hence  the 
branch  Is  never  elongated  by  the  growth  of  the  same  vessels  that  have  been  cut,  but  by  the  pcotnuion  of 
new  buds  near  the  point  of  section. 

1645.  Orafling.  In  the  operation  of  gralttng  there  Is  a  wound  both  of  the  stodc  and  graft ;  lAldi 
are  united,  not  by  the  immediate  adhesion  of  the  surfiMCs  of  the  two  sections,  but  by  means  of  a 
granular  and  herbaceous  substance  exuding  from  between  the  wood  and  bark,  and  msinuatuig  itself  as  a 
sort  of  cement  into  all  open  spaces :  new  wood  Is  finally  formed  within  It,  and  the  union  is  complete. 

1646l  F^ktg  is  the  operation  of  cutting  down  trees  close  to  the  ground,  which  certain  species  wfll  sur- 
▼iye.  If  the  stump  is  protected  from  the  Injuries  of  animals,  and  the  root  fresh  and  vigorous.  In  this  case 
the  fibres  of  the  wood  are  never  again  r^enerated,  but  a  lip  Is  formed  as  in  the  case  or  pruning ;  and  buds, 
that  spring  up  into  new  shoots,  are  protruded  near  the  section ;  so  that  from  the  old  shoot,  ten,  twdve,  or 
even  twenty  new  steins  may  Issue  acoording  to  its  sixe  and  vigor.  The  stools  of  the  oak  and  ash-tree  will 
fUmlsh  goodexamjDles;  but  there  are  some  trees,  such  as  the  fir,  that  never  send  out  any  shoots  after 
the  oMimtion  of  feiUng. 

1647.  If  hmdt  are  destrcf/ed  In  the  course  of  the  winter,  or  In  the  early  part  of  the  spring,  mapy  plants 
will  again  generate  new  bods  that  will  develope  their  parts  as  the  others  wouM  have  done,  except  that  Ham 
nerer  contain  Idossom  or  fruit  Du  Hamel  thought  these  buds  sprang  from  pre-organised  gums,  wbica 
he  conceived  to  be  dispersed  thro«ighout  the  whole  of  the  plant ;  but  Knight  thinks  be  has  discovered  the 
true  source  of  the  regeneration  of  buds.  In  the  proper  Juice  that  Is  lodged  in  the  alburnum.  Buds  thus  re^ 
generated  never  contain  or  produce  either  fiower  or  fruit  Perhaps  hecause  the  fruit-bud  requires  more 
time  to  develope  its  parts,  or  a  peculiar  and  higher  degree  of  elaboration ;  and  that  this  hasty  production 
is  only  the  eflhct  of  a  great  effbrt  of  the  vital  principle  for  the  preservation  of  the  individual,  and  one  of 
those  wonderftil  resources  to  which  nature  always  knows  how  to  resort  when  the  vital  pdndple  Is  In 
danger.  Ait  though  such  buds  do  not  produce  flowers  directly,  as  in  the  case  of  plaals  tnat  bear 
their  blossoms  on  last  yeair's  wood }  yet  they  often  produce  young  uioots  which  produce  NMsoms  and  fruit 
the  same  season,  as  in  the  case  of  cutting  down  an  old  vine,  or  pruning  the  rose. 

•  1648.  Sometimes  the  ieaves  qf  a  tree  are  d^sfnwerf  partially  or  totally  as  soon  as  they  are  protruded  ftoai 
the  bud,  whether  by  the  depredations  of  caterpillars  or  other  insects,  or  by  the  browsing  of  cattie.'  But  if 
the  injury  Is  done  early  in  the  spring,  new  leaves  will  be  again  protruded  without  subsequent  shoots.  Some 
trees  will  bear  to  be  stripped  even  more  than  once  In  a  season,  as  is  the  case  with  the  mulberry-tree, 
which  they  cultivate  in  the  south  of  France  and  Italy  for  the  purpose  of  feeding  the  silkworm.  But  if  it  is 
stripped  more  than  once  in  the  season  it  requires  now  and  then  a  year's  rest 

1619.  Tke  decortieatkm  of  a  tree,  or  the  stripping  It  of  Itt  bark,  may  be  dtber  Intentional  or  acci- 
dental, partial  or  total     If  it  Is  partial,  and  eflbcts  the  epidermis  only,  then  it  Is  again 


M  in  the  case  of  slight  incision,  without  leaving  any  scar.  But  if  the  csHdermis  of  the  petal,  leat,  or 
fhiit.  Is  destroyed,  it  is  not  again  regenerated,  nor  is  the  wound  healed  up,  except  Vf  means  of  a 
scar.  Such  is  the  case  also  with  all  decortications  that  penetrate  deeper  than  the  epidermis,  particolarly  if 
the  wound  is  not  protected  flrom  the  action  of  the  air:  if  the  decortication  reaches  to  the  wood,  tMi 
new  bark  iMues  from  between  the  bark  and  wood,  and  spreads  till  it  coven  the  wound.  But  the  reiuH 
is  not  the  same  when  the  wound  is  covered  from  the  air.  in  the  season  of  the  flowing  of  the  sap  Du'  Hamel 
detached  a  ring  of  berk,  of  three  or  four  Inches  in  breadth,  fttim  (he  tnmks  of  several  young  elm4rHi, 
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,  »  cp»  to'  dUted  the  deoatHcited  nut  Ihm  theaottoo  of  the  afar,  b^  MtrroQadidg  it  wicfa  a  tubt 
«f  gteM  cemeated  above  and  hdow  to  toe  trunk.  After  a  few  daja  the  tubei  became  cloudj  within, 
miticiilarlT  when  it  was  hot ;  but  when  the  air  beoame  cooL  the  cloud  oondeoced  and  fell  in  dro|M  to  the 
Dottom.  At  last  there  tMigan  to  appear,  aa  if  exuding  Arom  between  the  bark  and  wood  of  the  upper  part 
ef  the  wound,  a  tort  of  rough  icurfr  subttanee;  and  on  the  surfkoe  of  the  wood,  aa  if  exuding  from  be- 
tween the  lonattudinal  fVbra  of  tlie  aUMunum,  a  nnmber  of  gektUKxn  dropi.  They  were  not  connected 
with  tfaeacuHysulMtaneeatthetopfbutaeeniedtoariaeftom  imall  clips  of  the  liber  that  had  not  been  com- 
pielely  detached.  l%elr  flnt  appeannoe  was  that  of  small  reddish  spots  dtanging  by  degrees  into  white, 
and  flnaOy  kito  a  sort  of  grey,  and  extending  in  siae  till  they  at  last  united  and  fonned  a  dcatrioe,  which 
wasanewbark. 

1650.  AhtntkMorJdhtTe  t»  tie  pminiee  of  flowers,  ftuits,  or  of  perfect  seeds,  is  generaUy  the  eflfect  of 
aoddcntal  injuries,  either  directly  to  the  flower  or  ftuit,  by  which  toey  are  rubbed  off  or  devoured  by  in. 
saots;  or  to  the  leaves  by  insects}  Or  to  the  roots  liy  exposure  to  the  air  or  cutting  off  so  mud)  of  them  as 
essmtislty  to  lessen  their  power  of  drawing  up  nourishment  Other  causes  will  readily  suggest  them- 
eehnes:  and  one  of  the  commonest,  as  to  seeds  and  fruits,  is  want  of  sufficient  impregnation. 

VSBL  Fremiature  ii^loiretcaiee  or  iHrfCHV  is  somethnes  brought  on  by  insects,  but  more  generally  by 
cheeks  praduoed  by  cold  or  injuries  from  excessive  heat,  or  long  continued  drought  Fruit  is  often  i^iened 
mnatarely  by  the  puncture  of  Insects;  and  a  pineapple  pbuit  of  almost  any  age  maybe  thrown  into 
noit  by  an  hour  or  two's  exposure  toa  frosty  atmosphere  m  winter,  or  by  scorching  the  roots  in  an  over- 
hot  t8D4Md  at  any  season. 

SiCT.  II.     Diseates* 

1652.  ZHseowt  are  corrupt  affections  of  the  vegetable  body,  arising  from  a  vitiated 
state  of  its  juices,  and  tending  to  injure  the  habitual  health  either  of  the  whole  or  part  of 
the  plant.  The  diseases  that  occur  the  most  frequently  among  vegetables  are  the  follow- 
ing:  Blight,  smut,  mildew,  honeyldew,  dropsy,  flux  of  juices,  gangrene,  etiolation, 
snilbcalion,  contortion,  consumption. 

1653.  Blight.  Much  has  been  written  on  the  nature  of  blight ;  and  in  proportion  as 
woids  have  been  multiplied  on  the  subject,  the  difficulties  attending  its  elucidation  have 


1651  He  bUglU,  or  blatt,  was  well  known  to  the  andent  Oreeks.  who  weie  however  totally  Ignorant 
of  its  cause,  regaitUng  it  merely  as  a  blast  from  heaven,  indicating  the  wrath  of  their  olRinded  deities,  and 
uttcriy  hicanahle  of  prevention  or  cure.  It  was  known  also  to  the  Romans  under  the  denomination 
efra%D,  who  regarded  it  in  the  same  light  as  the  Greeks,  and  even  believed  it  to  be  under  the  direction 
of  a  parttenlar  iwitv.  Rttbigi%  whom  they  solemnly  invoked  that  lilight  might  be  kept  from  com  and 
treesL  It  is  still  well  known  from  its  effects  to  every  one  having  the  least  knowledge  of  husbandry  or  gar. 
dsBlng;  but  it  lus  been  very  diflbrently  accounted  fer.  And,  perhaps,  there  is  no  one  cause  that  will 
aecemitlhi  all  thedifibnnt  cases  of  biint,  or  disease  going  by  the  name  of  Might ;  though  they  have  been 
suuposed  to  have  all  the  same  origin.  If  we  take  the  term  in  its  most  general  aooeptatlon  I  think  it  will 
fauifde  at  least  three  distinct  q)ecies— blight  oriainating  in  cold  and  frosty  winds,  oU^t  originating  in  a 
sortoTsnltry  and  pestilential  vapor,  and  blight  oi^nating  in  the  immoderate  propagation  of  a  sort  of  small 
and  pararitical  ftingos. 

1655.  BUgktf  ot^inaHng  in  cold  and  fro^  uiiuU,  Is  often  occadoned  by  the  ooki  and  easterly  winds 


eC^^prlng,  which  mp  and  destioy  the  tender  shoots  of  the  pbnt,  by  stopping  tite^current  of  the  juices. 


Ibe  leaves  which  are  thus  deprived  of  their  due  noarishmcot  wither  and  fiul,  and  the  Juices  that  are  now' 
itajijud  in  their  passage  swell  and  burst  the  vessels,  and  become  the  food  of  innumerable  little  Insects 
Oat  soqn  after  make  their  lypwinince.  Hence  they  are  often  mistaken  for  the  cause  of  the  disease  itself; 
the  fermee  supposing  they  are  wafted  to  him  on  the  east  wind,  while  they  are  onlv  genented  in  the  extra. 
iwated  jnioes,  as  forming  a  proper  nidus  fer  their  egni  Their  multiplication  will  no  doubt  contribute  to 
tibespceiMttng  of  the  disoidw,  as  they  always  breed  fast  where  they  find  plenty  of  food.  But  a  similar 
disease  is  often  occasioned  by  the  early  fkost  of  spring.  If  the  weather  is  prematurdv  mild,  the  blossom 
is  puiMHiirlj  ptotnided,  wnldi,  though  it  Is  viewed  by  the  unexperienced  with  delight,  yet  it  is  viewed 
by  the  jaAcloua  with  fear.  For  it  very  often  hupens  that  this  premature  blossom  is  totauv  destroyed  by 
snhseouent  fhMta,  as  well  as  both  Uie  leaves  and  shoots,  which  consequently  wither  and  fall,  and  iijure  & 
they  do  not  actually  klU  the  pbuit.  This  evil  Is  also  often  augmented  by  the  unskilful  gardener,  even  in 
atteagptioc  to  wevent  It;  that  Is,  by  matting  up  his  trees  too  dosdy,  or  by  keeping  them  covered  in  the 
eooise  of  ue  4uy,  and  thus  rendering  the  shoots  so  tender  that  they  can  scaioely  ail  to  be  destroyed  by  the 
next  flrost. 

16S1  mHilf,  ni  <|<iiiifliii  in  suUrforndpaiUaUkU  vapor,  generally  happens  In  the  summer  when  the 
cmla  basattaiiied  to  its  fun  growth,  and  when  there  are  no  cold  winds  or  fhwts  to  occasion  it  Such  was 
tte blight  that  used  to  damage  the  vineyards  of  ancient  Italy,  and  which  is  yet  found  to  damage  our  hop. 
irU"*nf*~"  and  wheat-crops.  The  Romans  had  observed  that  it  senerally  happened  after  short  but  heavy 
dMiwaft  Qocniring  about  nooo,  and  foUowed  by  dear  sunshine,  about  the  season  of  the  ripening  of  the 
and  tiiat  the  middle  of  the  vineyard  sutured  tiie  most    This  corresponds  pretty  nearly  to  what 

III  this  coimtrr  called  the  flre-bUst  among  hops,  which  has  been  observed  to  take  place,  most  commonly 
about  tiw  end  of  July,  when  there  has  been  rain  with  a  hot  gleam  of  sunshine  immediately  after ;  tli^ 
aelddle  of  the  hop.gronnd  Is  also  the  most  aftcted  whether  the  blight  is  general  or  partial,  and  is 
ahabst  always  the  pohit  hi  which  it  originates.  In  a  particular  case  that  was  minutely  observed,  the 
damage  happened  a  litde  befbre  noon,  and  the  blight  ran  in  a  line  forming  a  right  angle  with  the  sun. 
beams  at  that  time  of  the  day.  There  was  but  little  wind,  which  was  however  in  the  line  of  the  bh'gbt 
(aae*$Bo4$<f^ubamlr^.)  "Wheal  Is  also  ailbcted  with  a  simiUr  sort  of  blight,  and  about  the  same 
season  of  the  year,  which  totallv  destroys  the  cropi  In  the  summer  of  1809,  a  ftdd  of  wheat,  on  rather  k 
■ght  and  aamfy  soil,  came  up  nith  even  wpearmoe  of  health,  and  also  into  ear  ndth  a  lair  prospect  of 
tipeniqg  weH  About  the  beginning  of  July  it  was  considered  as  ecoeeding  any  thing  expected  fh>m  such 
a  SOIL  A  week  afterwards  a  portion  of  the  crop,  on  theeastside  of  the  field,  to  the  extent  of  several  acres^ 
waa  totally  destroyed  i  being  shrunk  and  shriveUed  up  to  less  than  onehalf  the  sixectf  what  it  had  formerly 
been,  and  aowltlmdanduasted  as  not  to  appear  to  belong  to  the  same  field.  The  rest  of  the  field  pro. 
duoeda  fidr  crop. 

Ifi57.  BUgkt^  originatkig  imjimgt,  attacks  the  KMvei  or  stem  both  of  herbaceous  and  woody  plants, 
SBch  aa  euphorUa  <iypariMas.  beiteris  vulgaris  and  rhamnus  catharticus,  but  more  generally  grasses ; 
aadpartignlarly  our  most  usemi  grains,  wheat,  barley,  and  oats.  It  aenerally  assumes  the  appearance 
of  a  rusty  JookiQg  powder  that  soils  the  finger  when  touched.  In  MarcA  1807,  some  blades  of  wheat  were 
examined  tnr  KcMh  that  were  attacked  with  this  nodes  of  blight ;  the  appearance  was  that  of  a  number 
of  rusty4ooUiv  spots  or  patches  diqiersed  over  the  surflM»  of  the  leaf,  exactly  like  that  of  the  seeds  of 
doerillaoQS  fiems  burstiag  their  ladustum.  Upon  more  minute  inspection  these  patches  were  fb\md  to  con. 
sist  of  thousands  of  sBBaU^bbules  collected  faito  groups  beneath  the  epidermis,  which  they  raised  up  in  a 
aofft  of  hfiafeer  an!  at  lart  .hunt.  Some  of  the  globules  seemed  as  if  imbedded  even  in  the  lonsitudhial 
or  the  blade.  Ihey  were  of  a  yellowish  or  rusty  brown,  and  somewhat  tran^arent  But  these 
ilMHdeihBfetotBamrtalaedli7  8lrJ.BankstobepiKtdieiof  is  minute  Aingus,  the  seeds  of 
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%vMeb,  M  th«f  ioftt  In  tbt  air,  enter  tbt  pom  of  lli«  a|Uanii  of  the  1*4  IttMonllrigr  If- the  bIm* 
|g  Mkiy :  or  trar  eztrt  In  the  manure  or  nUi  and  entsr  tij  the  porei  of  tte  not  (flb-  «f.  JEodb  «m 
SUgktj  IdOS.)  This  flingus  has  been  Hguied  by  Sowertpjr.  and  by  F.  Baner,  and  Oiav.  It  la  know* 
among  fkrmen  by  tho  name  of  red  nut,  and  as  it  afftcts  the  sulks  and  leaves  only  It  does  not  materially 
which  the  cropi  But  there  is  another  s|^es  of  Amgus  known  to  the  farmer  by  the  name  of  red  gum. 
Injure  attacks  the  ear  only,  and  Is  extremely  pr^udidal.  In  the  anreiiate  it  consists  of  grauaa  of  munito 
globules  inlerqwrsed  with  transparent  fibres.  The  globules  axe  fluid  with  a  fine  powder,  which  eaplodee 
when  they  are  put  into  water.  It  Is  very  generally  accompanied  with  a  maggot  of  a  yellow  eoloar,  that 
preys  also  mton  the  ffrain,  and  increases  the  amount  of  injury.  The  only  means  of  preventing  or  lisscnlns 
the  eflTect «  any  of  me  difftrent  varieties  of  blight  mentioned  is  proper  culture.  Palliatives  are  lo  be 
found  in  topicsl  applicatlans,  snch  as  flower  of  sulphur,  and  where  the  disease  proceeds  ftom,  or  ooosistaof. 
innumerable  minute  insects,  it  may  occasionally  be  removed.  Grisenthwaile  oonjectures  that  In  many 
eases  in  which  the  blight  and  mildew  attack  oon-crops,  it  may  be  for  want  or  the  peculiar  fiiod  re- 
quisite ft»r  perfecting  the  grain ;  it  being  known  that  the  fruit  or  seeds  of  many  plants  contatai  primitive 
principles  not  found  in  the  rest  of  the  plant.  Thus  the  gr^  of  wheat  contains  gluten  and  phosphate  of 
fene,  and  where  these  are  wanting  In  the  soil,  that  is,  in  the  manursd  earths  in  wnidi  the  olant  grows,  It 
will  be  unable  to  perfect  its  fruit,  which  of  consequence  becomes  more  liable  to  disease.  (New  Imorff  qf 

1658.  Smut  is  a  disease  incidental  to  cultivated  corn,  by  which  Ibe  farina  of  the  grain, 
together  with  its  proper  integuments  and  even  part  of  the  hiuk,  is  converted  into  a  black 
soot-like  powder.  If  the  injured  ear  is  struck  with  the  finger,  the  powder  will  be 
xUspersed  like  a  cloud  of  black  smoke ;  and  if  a  portion  of  the  powder  is  wetted  by  a 
drop  of  water  and  put  under  the  microscope,  it  will  be  found  to  consist  of  millions  of 
minute  and  transparent  globules,  which  seem  to  be  composed  of  a  clear  and  glaiy  fluid 
encompassed  by  a  thin  and  skinny  membrane.  This  disease  does  not  affect  the  whole 
body  of  the  crop,  but  the  smutted  ears  are  sometimes  very  numerous^  dispersed  through- 
out it.  Some  have  attributed  it  to  the  soil  in  which  the  grain  is  sown,  and  others  have 
attributed  it  to  the  seed  itself,  alleging  that  smutted  seed  will  produce  a  smutted  crop. 
But  in  all  this  there  seems  to  be  a  great  deal  of  doubt.  Willdenow  regards  it  as  origi- 
nating in  a  small  fungus,  which  multiplies  and  extends  till  it  oiccu|>ies  the  whole  ear. 
{Princip*  of  Bol.  p.  356.)  But  F.  Bauer  of  Kew,  seems  to  ha^e  ascertained  it  to  be 
merely  a  morbid  swelling  of  the  ear,  and  not  at  all  connected  with  the  growth  of  a  fun- 
gus. {SmMCt  Introd.  p.  S48.}  It  is  said  to  be  prevented  by  steeping  the  grain  before 
sowing  In  a  weak  solution  of  arsenic.  But  besides  the  disease  called  smut  there  is  also 
a  disease  analogous  to  it,  or  a  different  stage  of  the  same  diseaae,  known  to  the  ftnner 
by  the  name  of  bags  or  smut-balls,  in  which  the  nucleus  of  the  seed  only  is  converted 
into  a  black  powder,  whilst  the  ovary,  as  well  as  the  busk,  remains  sound.  The  ear  ia 
not  much  altered  in  its  external  appearance,  and  the  diseased  grain  contained  in  it  will 
even  bear  the  operation  of  threshing,  and  consequently  mingle  with  the  bulk.  But  it  ia 
always  readily  delected  by  the  experienced  buyer,  and  fittalto  the  rharaftwof  the  sample. 
It  is  said  to  be  prevented  as  in  the  case  of  smut. 

1659.  Mildew  is  a  thin  and  whitish  coating  with  which  the  leaves  of  v^etables  are 
Sometimes  covered,  occasioning  their  decay  and  death,  and  injuring  the  health  ef  tlM 
plant.  It  is  frequently  f6und  on  the  leaves  of  tusailago  fiirfara,' humulus  lupulus,  cory- 
ius  avellana,  and  tlie  white  and  yellow  dead-nettle.  It  is  found  also  on  wheat  in  ^e 
ehape  of  a  glutinous  exudation,  particularly  when  the  days  are  hot  and  the  nights  with- 
out dew.  Willdenow  says  it  is  occasioned  by  the  growth  of  a  fungus  of  great  minute- 
ness, the  mucor  erisyphe  of  linnsus ;  or  by  a  sort  of  whitish  slime  which  some  spedct  of 
aphUUi  deposit  upon  the  leaves.  J.  Robertson  {Hart.  Traiu.  ▼.  178.)  considers  It  as  a 
minute  fungus  of  which  diiierent  species  attack  different  plants.  Sulphur  he  has  fovnd 
the  only  specific  cure.  In  cultivated  crops  mildew  is  said  to  be  prevented  by  manurii^ 
with  soot. 

1660.  H(mey'dew  is  a  sweet  and  clammy  substance  which  coegnlates  on  the  siirA«e  ef 
tiie  leaves  during  hot  weather,  particularly  on  the  leaves  of  the  oak-tree  and  beech,  and 
is  regarded  by  Curds,  as  being  merely  the  dung  of  some  species  of  apkida.  This  seems 
to  be  the  opinion  of  Willdenow  also,  and  it  is  no  doubt  possible  that  it  may  be  the  case 
in  some  instances  or  species  of  the  disease.  But  Sir  J.  £•  Smith  contends  that  it  is  not 
always  so,  or  that  there  are  more  spedes  of  honey-dew  than  one,  regarding  it  particularty 
as  being  an  exudation,  at  least  in  the  case  of  the  beech,  whose  leaves  are,  in  consequence 
of  an  unfavorable  wind,  apt  to  become  covered  with  a  sweet  sort  of  glutinous  coatiiig, 
similar  in  flavor  to  the  fluid  obtained  from  the  truiric. 

1661.  It  is  certain,  however,  that  aaedutrhie  exudariaiu  wrefonmd  on  ttf  tanrtiif  moMf  jBiant^  ^MilVh 
not  always  distlngubhed  by  the  name  of  honey.dew ;  which  should  not  perhi^is  be  wp^laA  exent  vraitt 
the  exultation  occasions  disease.  But  if  it  is  to  be  applied  to  ali  saccharine  exudations  whatever,  then  we 
teust  include  under  the  appellation  bf  honey.dew,  the  saccharine  exudations  observed  on  the  Oranae-tiee 
by  De  la  Hire,  together  with  that  of  the  lime-tree  which  is  more  glutinous,  and  of  the  poptaur  which  Is 
morere^nous;  as  alto  that  of  the  dstus  creticus,  and  ofthenianoawhidb  exudes  firom  Che  ash-tree  of 
Italy  and  larch  of  France.  It  is  also  possible  that  the  exudation  or  excrement  consHtutlag  honQr-dnr 
nay  occasionally  occur  without  producing  disease:  for  If  it  should  happen  to  be  washed  t/S  aoooMhert^ 
rains  or  heavy  dews,  then  the  leaves  will  not  suwr.  Washing  Is  therefore  the  pnUlsitlve :  JodkAoas  e«L 
ture  the  preventive. 

1669.  Dnp^,  Plants  are  also  liable  to  a  diseaae  which  affects  tiiem  hi  a  miumer  sfanflgr 
to  that  of  the  dropsy  m  animals,  arising  from  Jong  continuedrna  or  ton  ■himiftml  jmUflm, 
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iVilldilMW  diitiibei  It  at  ocenioniiig  a  pretematufal  iwelling  of  particular  parts,  and 
nckicfaig  pirtieftcCion.  It  is  said  to  take  place  chiefly  in  bulbous  and  tuberous  roots, 
wfaidi  are  often  found  much  swelled  alter  ndn.  It  affbcts  fruits  also,  which  it  renden 
WBiery  and  insipid.  It  prevents  the  ripening  of  seedsy  and  occasions  an  immodcnte  pror 
diiction  of  roots  from  the  stem. 

16S9L  Sucemient  ptamU.  Thto  diacsse  generally  sppean  In  oooiequcDce  of  GXcenlTe  waterlngt,  and  tt 
gSMCialty  incunMe  The  laafvM  drop,  even  though  plump  and  green ;  and  the  fhilt  rots  before  reaching 
■fstiiiill.  In  this  eaae  the  abaorption  aeema  to  be  too  areat  In  proportion  to  the  tranaplratlon ;  but  the 
aoU  when  too  much  manured  produoea  similar  efibct*.  Du  Hamel  planted  scmie  elms  in  a  §oi\  that  was 
particularly  well  manured,  and  aocordlni^  they  puahed  with  great  tlgor  for  tome  time ;  but  at  the  end  of 
Aye  or  «lx  years  they  all  died  suddenly,  liie  bark  was  found  to  be  detached  fktmi  the  wood,  and  the  cavity 
lllled  up  with  a  reddish-colored  water.  The  symptoms  of  thisdiWMise  suggest  the  palliatJYes;  and  the  pie. 
TcnllTe  is  ever  the  same — Judldous  cuttureL 

1664.  Fhu  ^jtdeet.  Some  trees,  but  particularly  the  oak  and  birch,  are  liable  to  a 
great  loss  of  sap  either  bursting,  out  spontaneously,  owing  to  a  superabundance  of  sap,  or 
i— ling  from  accidental  wounds ;  sometimes  it  is  injurious  to  the  health  of  the  plant,  and 
sometimes  not. 

laSSL  TlierelsanoiiteiMmdeitfvweiiMfiMortbe  sap  ofthe  vine,  known  by  the  name  of  the  tean  of  the 
vine,  which  Is  not  always  injurious.  As  it  often  happens  that  the  root  imbibes  up,  which  the  leaves  ara 
•ot  yet  prepared  to  throw  ofr,  because  not  yet  suffldently  cacpanded,  owlngto  an  inclement  season,  the  sap 
wfaldi  Is  flnt  cairied  up,  being  propelled  by  that  which  follows,  ultimately  forces  its  way  through  all  oh- 
siractloas,  and  exudes  tnm  the  bud.  But  this  Is  observed  only  In  cold  climates ;  for  in  hot  climates  where 
the  devckiipement  of  the  leaves  is  not  obstructed  by  cold,  Aey  aro  ready  to  elaboiatc  the  Sap  as  soon  as  It 
reaches  them.  There  is  also  a  spontaneous  extravasation  of  proper  luioe  In  some  trees,  wnlch  docs  not 
seem  In  general  to  be  iiriurioos  to  the  individual.  Thus  the  gum  which  exudes  from  ch«ty,  plum,  peach, 
and  almond  trees,  is  seldom  detrimental  to  their  health,  except  when  it  Insinuates  itself  into  the  other 
tills  of  the  plant  and  oceadons  obstructions. 

MBS.  But  Mr  etmdaiMm  <tfgmm  Is  sometimes  a  disease,  and  one  for  which  there  is  seldom  any  remedy. 
It  is  generally  the  consequence  of  an  unsuitable  soil,  situation,  or  cllmat&  Cold  raw  summens  will  pro. 
dnce  it  in  the  peach,  apricot,  and  more  under-sorts  of  plum  and  cherry ;  or  gnfUng  these  fhilts  on  diseased 
Stocks.  Cutting  out  the  part  and  applying  a  covering  of  loam  or  tar  and  charcoal  to  exclude  the  air  are 
palHatives;  bat  thronly  eflbctual  method,  where  it  can  be  practised,  is  to  take  up  the  tree  and  place  it  in 
a  Miitafale  aoU  and  situation. 

y  1667.  The  aAnuaiatkm  md  eormpUom  of  the  aacendbig  or  desoendlng  Juices,  has  been  known  to  oeeu- 
4eo  a  flssure  of  the  solid  parts,  aometimes  the  Assure  is  occasioned  by  means  of  frost,  forming  what  is 
called  a  double  alburnum ;  that  is,  first  a  layer  that  has  been  injured  by  the  frost,  and  then  a  hiyer  that 
passes  into  wood.  Sometimes  a  layer  is  partially  aflbcted,  and  that  b  generally  owing  (o  a  sudden  and 
partial  thaw  on  the  aontb  side'of  the  trunk,  which  may  be  followed  again  by  a  sudden  frost  In  this  case 
the  albunium  is  split  into  clefts  or  chinks,  by  means  of  the  expansion  of  the  frosen  aapi 

ISBBu  CXAbfolMS.  But  clefts  thus  occasioned  often  degenerate  into  chilblains  that  discharge  a  blackish 
and  acrid  fluid  to  the  great  detriment  of  the  plantMwrticularly  if  the  sores  aro  so  situated  that  rain  or  snow 
wUi  rnartilj  lodfe  in  mem,  and  become  putrid.  The  same  injury  may  be  occasioned  by  the  bite  or  punc- 
ture o(  inaects  while  the  shoot  Is  yet  tender }  and  as  no  vMetable  (ilcer  heala  up  of  iti  own  aoooid,  the 
seoner  a  cure  is  attempted  the  better,  as  it  will,  if  left  to  itself^  ultimately  corrode  and  destroy  the  whole 
nlnit.  bark,  wood,  and  pith.  The  only  palliative  is  the  excision  of  the  part  afTectcd,  and  the  appUcatioo  of 
of  graftiug  wax.  iWiilde»om,  f.  5&k)  -pi»-*« 


1669.  Gangrene,  Of  this  disorder  there  are  two  varieties,  the  dry  and  the  wet  Hie 
Ibrmer  is  occasioned  bj  means  of  excessive  heat  or  excessive  cold.  If  by  means  of  cold, 
it  attacks  the  leaves  of  young  shoots  and  causes  them  to  shrink  up,  converting  them  from 
green  to  black ;  as  also  the  inner  bark,  which  it  blackens  in  the  same  manner,  so  that  it 
is  impossible  to  save  the  plant  except  by  cutting  it  to  the  ground.  If  by  means  of  heat, 
the  clibcts  are  nearly  similar,  as  may  oftentimes  be  seen  in  gardens,  or  even  in  forests, 
where  the  foresten  are  allowed  to  clear  away  the  moss  and  withered  leaves  from  the 
roots.  Sometimes  the  disease  is  occasioned  by  the  too  rapid  growth  of  a  particular 
bnmchy  depriring  the  one  that  is  next  it  of  its  due  nourishment,  and  hence  inducing  its 
decay.  Sometiraca  it  is  occasioned  by  means  of  parasitical  plants,  as  in  the  case  of  the 
bttlbe  of  the  safiVon,  which  a  species  of  lycoperdon  often  attaches  itself  to  and  totally 
corrupta. 

IfiTQl  Dr^  ffmgrene.  The  hannattan  winds  of  the  coast  of  Africa  kill  many  plants,  by  means  of, 
inducing  m  sort  at  gangrene  that  wtthen  and  bladiens  the  leaves,  and  finally  destroys  the  whole  plant. 
Iteaopal  of  Mcaleo  Is  also  subfeet  to  a  sort  of  gangrsne  that  begins  with  a  black  spot,  and  extends 
tn  the  whole  lasf  or  branch  rots  ofli;  or  the  plant  dies.  But  plaoU  are  sometimes  aflteted  with  a< 
gangrene  by  which  a  nut  becomes  flnt  soft  and  moist,  and  then  dissolves  into  foul  ichor.  This  is  omfined 
cbieily  to  tne  leaves,  flowers,  and  friilt.  Sometimes  it  attacks  the  roots  also,  but  rarely  the  stem.  It 
aismstebaosrtug,in  manycaioi,  totoo  wctor  toorich  a  soil;  but  it  may  originate  in  contusion,  and  may 
becaucbt  by  infoetkm.  But  the  nopal  is  sutiect  also  to  a  disease  called  by  Thiery,  la  Histaititiom,  oon. 
sldsraa  by  Sr  J.  £.  Smith  m  distinct  ttom  gangrene,  and  which  appears  to  be  Wllklenow^  dnr  RanerencL 


>  by  Sir  J.  £.  Smith  a»  distinct  ttmn  gangrene,  and  which  appears  to  be  WIIklenow*s  dry  gangrene 

A  JoiBt  or  the  nopal,  or  a  whole  branch,  and  sometimes  an  entire  plant,  changes  in  the  space  ofa  single 
hsoLflnm  a  stale  of  apparent  health  toa  stateof  putrefaction  or  dissolution.  Now  iti  surfiwe  Is  vefttant 
and  shining,  and  in  an  instant  it  chaiins  to  a  yellow,  and  its  brilliancy  is  gone  If  the  substance  Is  cut 
ima,  the  parts  are  found  to  have  lost  all  ooheaion,  and  are  quite  rotten ;  the  attempt  at  a  cure  is  byspeedv 

"atton  bdow  the  dl  teased  part.    Sometimes  the  vital  princqtie  oolleoting  and  exerting  all  its  eneiviesL 

I  a  stand  as  it  were  against  the  encroaching  disease,  and  throws  off  the  infected  part.  ISmitk'i  IfUrv- 


1671.  MtiolatioH.     Plants  are  sometimes  affected  by  a  disease  which  entirely  desti^s 
or  verdure,  and  renders  them  pale  and  sickly.     This  is  called  eiioUuiant  and  may  arise 
manly  from  want  of  the  agency  of  ligh^  by  which  the  extrication  of  oxygen  is  effected, 
and  the  leaf  rendered  green.     And  hence  it  is  that  plants  placed  in  dark  rooms,  or  be- 
twe^iptcat  masses  of  stone,  or  in  the  clcfb»  of  rocks,  or  under  the  sMe  of  other  trees, 

S3 


aes  .  SCIENCE  OF  AGRICULXUAE.  Past  IL 

look  tkwajt  peculiarly  pale.  But  if  tbey  aft  removed  from  nich  litiiadonii'aiid  eipoeed 
to  the  acilon  of  light,  they  will  again  recover  their  green  color.  Etiolation  may  also  en- 
sue from  the  depredation  of  ioaects  nestling  In  the  ndide,  and  oonsumtng  the  food  of  the 
plant,  and  thus  debilitating  the  vessels  of  the  leaf  so  as  to  render  them  insusceptible  of 
the  action  of  light.  This  is  said  to  be  often  the  case  with  tfate  radicles  of  secale  tereale  ; 
and  the  same  result  may  also  arise  from  poverty  of  soil. 

1672.  Suffocation.  Sometimes  it  happens  that  the  pores  of  the  epidermis  are  dosed  up, 
and  transpiration  consequently  obstructed,  by  means  of  some  extraneous  substance  that 
attaches  itself  to  and  covers  the  baik.  This  dbstructioa  induces  disease^  and  die  disease 
is  called  niffbeation* 

1673.  SoroetiiDM  it  li  oocadoned  £y  the  Immoderate  groulh  qf  Sdietu  unon  the  bark  covering  the  whole 
of  the  pUnt,  ai  may  be  often  &eea  in  fruit-trees,  which  it  it  neoeitary  to  keep  cleen  by  meeni  of  •crepf ng 
off  the  lichen*,  at  least  from  the  smaUcr  branches.  Forif  the  young  branches  are  thus  coated,  so  as  that 
the  bark  cannot  perfoim  its  proper  frinctions,  the  tree  will  soon  begin  to  languish,  and  will  finjuly  become 
covered  with  ftingl,  inducing  or  resulting  from  decay,  till  it  is  at  last  wholly  choked  up^ 

1674,  But  a  slnulareflbctb  also  occadonaUy  produced  Ay  iMecCf,  in  feeding  upon  the  sap  or  shoot  This 
may  be  exemplified  in  the  case  of  the  l^>hides,  which  sometimes  breed  or  settle  upon  the  tender  dioot  in 
such'  multitufles  as  to  cover  it  from  the  action  of  the  external  air  altogether.  It  may  be  exemplified  also 
in  the  case  of  Coeout  Hemeridum  and  Aeanu  taiktHm,  insects  that  infest  hothouse  plants,  the  latter  by 
spinning  a  fine  and  delicate  web  over  the  leaf,  and  thus  preventing  the  aooeu  of  atmospheric  air.  Insects 
are  to  be  removed  eitiier  by  the  hand  or  other  mecbaniosl  means,  or  destroyed  by  excess  of  some  of  the 
elements  of  their  nutrition,  as  heat,  or  cokl,  or  moisture,  where  such  excess  does  not  prove  injurious  to 
the  plant ;  or  by  a  composition  either  fluid  or  otherwise,  which  shall  have  the  same  elncts.  Prevention 
is  to  be  attempted  by  general  culture,  and  particular  attention  to  prevent  the  propagation  of  the  insects  or 
vermin,  by  destroying  their  embryo  progeny,  whether  oviparous  or  otherwise. 

167&  Sometimes  the  disease  is  occuionea  bjf  am  eairamtatkm  <tfjmioet  which  coagulate  on  the  suifkoe 
of  the  stalk -so  as  to  focm  a  sort  of  crust,  inverang  It  as  a  sheath,  and  preventing  its  Airther  expansion. 

1676l  Sometimes  the  disease  is  occadoned  from  wamt  qf  oe  adt^imUe  tmfflj/  vf  mwHsAMmi  as  derived 
from  the  soil,  in  which  the  lower  part  of  the  plant  is  the  best  supplied,  while  the  upper  part  of  it  isstarved. 
Hwoe  the  top  shoots  decrease  in  nie  every  suopeedlmr  vear,  because  sufficient  supply  of  sap  cannot  be 
obtained  to  nve  them  their  proper  developement  lius  Is  analogous  to  the  phenomena  of  animal  Ufis, 
when  the  action  of  the  heart  Is  too  feeble  to  propel  the  bk>od  through  the  whole  of  the  svstem :  fiir  then 
Uie  extremities  are  always  the  first  to  suffer.  And  perhaps  it  may  account  also  for  the  net,  that  in  bad 
soils  and  unfavorable  seasons,  when  the  ear  of  barley  U  not  wholly  perfected,  yet  a  few  of  the  lower  gralas 
are  always  completely  devekiped.    (AnM*«  bdroimdkmt  pw  SM.) 

1677.  OnUortiotu  llie  leaves  of  plants  are  often  injured  by  means  of  the  puncture  of 
insects,  so  as  to  induce  a  sort  of  disease  that  discovers  itself  in  the  contortion  or  convolu- 
tion of  die  margin,  or  wrinkled  appearance  of  the  surface.  Hie  leaves  of  the  apricot, 
peachy  and  nectarine,  are  extremely  liable  to  be  thus  affected  in  the  months  of  Jime  and 
July. 

1678.  neiatffhat  has  been  punctured  soon  begins  to  assumea  rough  and  wilnkled  figure,  and  a  reddish 
and  scrof^ilous  aneannce,  particularly  on  the  upper  surface^  The  margins  roll  inwacrds  on  the  under 
side,  and  enclose  the  eggs  which  are  scattered  irregularly  on  the  surface,  giving  it  a  blackish  and  grsoular 
appearance,  but  without  materially  injuring  its  hodth.    In  the  vine,  the  substance  deposited  on  the  leaf  is 


whitish,  giving  the  under  surfece  a  sort  of  a  (hMted  appearance,  but  not  occasioning  tlie  red  and  seniAiloua 
aspect  of  the  upper  surface  of  the  leaf  of  the  nectanne.  In  the  poplar,  the  eggs  when  first  depodted  re- 
iemble  a  number  of  small  and  hoary  vesicles  containing  a  sort  at  clear  and  colwiess  fluid.  The  leaf  tbca 
l^eoomes  reflected  and'  conduplicated,  encloeinr  the  cms,  with  a  few  reddish  protuberances  on  the  upper 
surface.  The  embryo  is  nourished  by  this  fluid  sand  the  hoarineas  is  converted  into  a  flne  cottony  down, 
which  fbr  some  time  envelopes  the  young  fly.  Tbe  leaf  of  the  lime-tree  in  paiticular  is  liable  to  attadn 
from  insects  when  fUlly  expanded ;  and  hence  the  gnawed  appcannoe  It  so  often  exhiUts.  The  hriury 
seems  to  be  occasioned  by  some  species  of  puoeron  deporting  tts  eggs  in  the  pamcfayma,  generally  about 
the  angles  that  branch  ofT  from  the  midiio.  A  sort  of  down  Is  produced,  at  first  green,  and  afterwards 
hoarv ;  sometimes  in  patches,  and  sometimes  pervading  the  whole  leaf:  as  m  the  case  of  the  vine.  Under 
this  covering  the  egg  w  hatched ;  and  then  the  young  insect  gnaws  and  injures  the  leaf,  leaving  a  hole,  or 
scar  of  a  burnt  or  singed  appearance  Sometimes  the  upper  surfece  of  the  leaf  is  oovmd  with  dusten  of 
wart-like  substances  somewhat  subulate  and  acute.  They  seem  to  be  occasioned  by  means  of  a  puncture- 
made  on  the  under  surface,  on^ which  a  number  of  openings  are  discoverable,  penetrating  Into  the  warts, 
whkdi  are  hollow  and  villous  within.  The  disease  admits  of  palliation  by  watering  fluently  over  the, 
leaves ;  and  by  removing  such  as  are  the  most  contorted  and.eovered  by  larvc 

1679.  Contun^Uion,     From  barren  or  improper    soil,  unfavorable  dimes^  carelesa 

planting,  or  too  frequent  flowering  exhausting  the  strenffth  of  the  plant,  it  often  happens 

dut  disease  is  induced  which  terminates  in  a  gradual  £cline  and  wasting  away  of  the 

plant,  till  at  length  it  is  wholly  dried  up.     Sometimes  it  is  also  occasioned  by  excessive 

drought,  or  by  dust  lodging  on  die  leaves,  or  by  fumes  issuing  from  manufactoriea  wliich 

may  happen  to  be  situated  in  the  neighborhood,  or  by  the  attacks  of  insects. 

1680.  There  is  a  cmuumBtifte  qMctha  that  Aeouentiy  attacks  the  pia».tree.  called  Teredo  najw— s 
iJVUdenow,  Prtm:.  BoL  p.  351.),  which  aflbcu  the  alburnum  and  inner  bark  chiefly,  and  seems  to  pieoeed 
from  long  continued  drought,  or  tnm  fVost  suddenly  succeeding  mlM  or  warm  weather,  or  heavy  winda. 
The  leaves  assume*  tingeof  ydlow,  bordering  upon  red.  A  great  number  of  small  drops  of  resin  exude 
from  the  mkUle  of  the  boughs,  of  a  putrid  odor.  I1ie  bark  exlbHatea,  and  the  alburnum  pwsents  aUvId 
appearance;  The  tree  swarms  with  insects,  and  the  disease  Is  incurriile,  inducing  inevitably  the  total 
decay  and  death  of  the  IndlviduaL  The  preventive  is  obviously  good  culture,  so  as  to  w«iti»^in  Tlgoraos 
bealtb:  palliatives  may  be  employed  aoooralag  to  the  appaientcause  of  Che  diaease. 

SxcT.  III.     Natural  Decay, 

1681.  Although  a  plsnt  should  not  suffer  from  the  influence  of  accidental  injury,  or 
from  disease,  still  there  will  come  a  time  when  its  several  oigans  will  begin  to  experience 
the  approaches  of  a  natural  decline  insensibly  stealing  upon  it,  and  at  last  inducing  dcedi. 
The  duration  of  vegetable  existence  is  very  diflferent  in  different  species.  Tet  in  the 
vegetable,  as  well  as  in  dw  animal  kingdom,  there  is  a  term  er  limit  ae^  beyood-whicb' 
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the  iodiviilittl  cannot  pMi.  Sitae  pUnto  an  annuals  and  last  for.  one  season  onl>y 
springing  up  suddenly  from  seed,  attaining  rapidly  to  maturity,  producing  and  again 
aowing  tbeir  seeds,  and  afterwards  immediately  penshiog. .  Such  is  the  character  of  the 
various  species  of  com,  as  eiempliied  in  oats,  wheat,  and  bariey.  Some  plants  continue 
to  live  for  a  period  of  two  years,  and  are  theiefore  called  biennials,  springing  up  the  fiiat 
year  from  seed,  and  producing  roots  and  leaves^  but  no  firuit;  and  in  the  second  year 
producing  both  flower  and  fruit,  as  exemplified  in  the  carrot,  psrsnep*  and  caraway. 
Other  plants  are  penennials,  that  is,  lasting  for  many  years ;  of  which  some  are  callad 
under-shrubs,  and  die  down  to  the  root  eveiy  year;  others  are  called  shrubs,  and  are 
permanent  both  by  the  root  and  stem,  but  do  not  attain  to  a  great  height  or  great  age; 
others  are  oalied  trees,  and  are  not  only  permanent  by  both  root  and  stem,  but  attain 
to  a  great  aise,  and  live  to  a  grsat  age.  But  even  of  plants  that  are  woody  and  perennia], 
thoe  are  parts  which  poish  annually,  or  which  are  at  least  annually  separated  from  the 
individual ;  namely,  the  leaves,  flowers,  and  fruit,  leaving  nothing  behind  but  the  bare 
eaud^z,  which  submits  in  its  turn  to  the  ravages  of  time,  and  ultimately  to  death. 

1682.  TMe  decay  ^  the  temporary  organs,  which  takes  place  annually,  is  a  phenomenon 
famliar  to  every  body,  and  comprdiends  the  fail  of  the  leaf,  the  fall  of  the  flower,  and 
the  fall  of  the  fruit. 

16B3L  The  fall  ofihe  leitft  or  annual  defbllatlon  of  the  plant,  oommenoet  for  the  most  part  with  the  ooldi 
<oraiitanin,  and  it  aocdcniced  by  the  ftotts  of  winter,  that  strip  the  foreM  of  ita  foliage,  and  the  landaape 
of  it*  feniure.  But  there  are  some  trees  that  retain  their  leavea  throughout  the  whole  of  the  winter, 
though  changed  to  a  dull  and  dusky  brown,  and  may  be  called  ever-dotkea  trees,  as  the  beech :  and  there 
are  othen  that  retain  their  yerdure  throughout  the  year,  and  are  deoonunated  evenreena,  as  the  holly. 
The  leaves  of  both  aoits  ultinateiy  fldl  in  the  spring.  Sir  J.  E.  Smith  considefs  that  teaves  are  thrown  off 
by  a  |icooeaB  similar  to  that  of  the  sloughing  of  diseased  parts  in  the  animal  economy ;  and  Keith  observes, 
that  if  It  is  necessary  to  ilhucrate  the  fidl  of  the  leaf  by  any  analogous  process  in  the  animal  economy,  it 
■My  be  "vamuKnA  to  that  of  the  shedding  of  the  antlers  of  the  stag,  or  of  Uie  hair  or  feathers  of  citner 
hesils  or  biras,  whkh  bdng,  like  the  leaves  of  plants,  distinct  and  peculiar  oigans,  fall  off,  and  are  rege- 
neratcd  annually,  but  do  not  slough. 

*  1681  TfkeJIowtrt,  whldi,  like  me  leaves,  are  only  temporary  organs,  are  for  the  most  part  very  short- 
fived  i  for  aa  the  ot^ect  of  their  productioci  Is  merely  that  of  eActing  the  impregnation  of  the  germs,  that 
eiyeet  is  no  sooner  obtained  than  they  begin  again  to  give  indications  of  decay,  and  speedily  lall  from  the 
ptant:  so  that  the  most  beauttftil  part  of  the  vegetable  is  also  the  most  transient. 

lOeSt,  Tke/htU,  which  be^ns  to  appear  oonapleuous  when  the  flower  iUla,  expands  and  increases  in 
volume,  and,  assuming  a  pff^TW^**  hue  as  it  ripens,  ultimately  detaches  itself  fh>m  the  parent  plant,  and 
drops  IntD  the  soil.  But  It  does  not  in  all  cases  detach  itself  in  the  same  manner :  thus,  hn  the  bean  and 
pea  the  seed  vessel  opens  and  leti  the  seeds  fUl  out,  while  in  the  apple,  pear,  and  cherry,  the  firuit  foQs 
entire,  enclosing  the  seed,  which  escapes  when  the  pericarp  decays.  Most  fruits  fldl  soon  after  ripening, 
as  the  dieity  and  apricot,  if  jiotsathered;  but  some  remain  long  attached  to  the  parent  plant  after  being 
ftitty  tine,  as  in  tlie  case  of  the  fruit  of  euonymus,  and  mcaplhia.  But  these^  thouah  tmadous  of  their 
hold,  aeladi  themsdvce  at  last,  as  wdl  as  all  othen,  and  buir  themselves  in  the  soi^  about  to  give  Urth 
to  a  new  individual  in  the  germination  of  the  seed.  The  foil  of  the  flower  and  fruit  is  accounted  for  In 
the  sane  manner  as  that  of  the  leal 

1686.  Decay  of  the  permanefa  organe*     Such  then  is  the  process  and  presumptive  ni<. 

tiooale  of  the  Jecay  and  detachment  of  the  temporary  organs  of  the  plant.     But  there  is 

also  a  period  beyond  which  even  the  permanent  organs  themselves  can  no  longer  carry 

en  the  process  of  vegetation.     Plants  are  affected  by  the  infirmities  of  old  age  as  well  as 

animaltj  and  are  found  to  exhibit  also  similar  symptoms  of  approaching  dissolution.    Hie 

root  reftissa  to  imbibe  the  nourishment  afforded  by  the  soil,  or  if  it  dott  imbibe  a  portion, 

it  is  but  feebly  propelled,  and  paitially  distributed,  through  the  tubes  of  the  alburnum ; 

the  elaborstion  of  the  sap  is  now  eflfected  with  difficulty  as  well  as  the  assimilation  of  the 

proper  juice,  the  descent  of  wUdi  is  almost  totally  obstructed ;  the  bark  becomes  thick 

and  woody,  and  covered  with  moss  or  lichens ;  the  shoot  becomes  stunted  and  diminutive ; 

and  the  fruita  palpably  degenerate,  both  in  quantity  and  quality.     The  smaller  or  ter- 

niinal  brsndies  fede  and  decay  the  first,  and  then  the  larger  brandies  also,  U^ether  with 

the  tnmk  and  root ;  the  vital  principle  gradually  declines  without  any  chance  of  recovery, 

and  is  at  last  totally  extinguished.    **  When  life  b  extinguished,  nature  hastens  the  de- 

oompositioo  ;  the  surface  of  the  tree  is  overrun  with  lichens  and  mosses,  which  attract  and 

retain  the  moisture ;  the  empty  pores  imbibe  it,  and  putrefaction  speedily  follows.    Then 

come  the  tribes  of  fungi,  wluch  florish  on  decaying  wood,  and  accelerate  its  corruption; 

beetles  and  caterpillars  take  up  their  abode  under  the  bark,  and  bore  innumerable  boles 

in  the  timber ;  and  woodpeckers  in  search  of  insects  pierce  it  more  deeply,  and  excavate 

large  hollows,  in  which  they  place  their  nests.     Frost,  rain,  and  heat  assist,  and  the  whole 

mass  crumbln  away,  and  disaolves  into  a  rich  mould."    {Dial*  on  Bot,  p.  365.) 


Chaf.  VI. 

Vegetable  Geography  and  Hittory,  or  the  Dieiributum  ff  VegetabUe  rOatweiy  to  the  Earth 

and  to  Man* 

1687.   The  scimux  of  the  distribution  of  plants,  Humboldt  observes  {Essai  sur  la  Geo^ 
graphic  des  Vlantes,  &c.  1807),  considers  vegetables  in  relation  to  their  local  associations  in 
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.difkrgnt  ettuwtes.  Jt  poiiiti  out  tlM  grand  ftttttMs  of  flie  inuOBttM  ntete  wfauAr  plmti 
occupy,  from  the  regions  of  perpettwl  snow  to  the  faottom  of  the  ooMp*  snd  to  i|m 
interior  of  the  globe,  where,  in  obscure  grottoeB,  cryptogamoas  plants  v^^ctate,  as  nii- 
known  as  the  insects  which  tbej  nourish.  The  superior  limits  of  v^getalioD  aie  kaoam, 
-but  not  the  inferior ;  for  every  where  in  the  boweis  of  the  earth  are  geraos  which  detdofie 
themselves  when  they  find  a  space  and  nourishment  suitable  for  vegetation.  On  taking 
s  general  view  of  the  disposition  of  v^etables  on  the  surface  of  the  globe,  indepeii4> 
eiUly  of  the  influence  of  man,  that  disposition  appears  to  be  detenonined  by  two  sorts  of 
jctaueSf  geographical  and  phytiiaL  The  influence  of  man,  or  of  cultivmtion,  has  intro- 
duced a  third  cause,  which  may  be  called  cwiL  The  dUfevenC  aspects  of  plants,  m 
different  regions,  has  given  rise  to  what  may  be  called  their  charaeterittic  or  pUtureifHg 
diitrUnUipni  and  the  subject  of  distribution  niay  be«lao  considered  relatively  to  the  ifstem" 
otic  divisions  of  vegetables,  their  arithmetical  proportions,  and  ecojnomical  applications. 

Sect.  I.     Geographical  DistribtUion  of  Vegetables. 

1688.  The  territorial  limits  to  vegetation  are  determined  in  general  by  three  dii^erent 
causes :  — > ).  By  sandy  deserts,  which  seeds  cannot  pass  over  either  by  means  of  winds 
or  birds,  as  that  of  Sahara,  in  Africa ;  2.  By  seas  too  vast  for  the  seeds  of  plants  to  be 
drifted  from  one  shore  to  the  other,  as  in  the  ocean ;  while  the  Mediterranean  sea,  on  the 
contrary,  exhibits  the  same  vegetation  on  both  shores ;  and,  S.  By  long  and  lofty  chains 
of  mountains.  To  these  causes  are  to  be  attributed  Uie  fact,  that  similar  climates  and 
soils  do  not  always  produce  similar  plants.  Thus  in  certain  parts  of  North  America, 
which  altogether  resemble  Europe  in  respect  to  soil,  climate,  and  elevation,  not  a  single 
European  plant  is  to  be  found.  T!ie  same  remark  will  apply  to  New  Holland,  the  Cape 
of  Good  Hope,  Senegal,  and  other  countries,  as  compared  with  countries  in  similar  phy* 
sical  circumstances,  but  geographically  different.     The  separation  of  Africa  and  South 

.America,  Humboldt  considers,  must  have  taken  place  before  the  developement  of  org». 
nised  beings,  since  scarcely  a  single  plant  of  the  one  country  is  to  be  found  in  a  wild  state 
in  the  other. 

Sect.  II.     Physical  DistribuMon  of  Vegetables, 

1689.  The  natural  circumstances  afiecting  the  distribution  of  plants,  may  be  considered 
in  respect  to  temperature,  elevation,  moisture,  soil,  and  liglit. 

1690.  Temperature  has  the  most  obvious  influence  on  vegetation.  Every  one  knows 
that  Iha  plants  of  hot  countries  cannot  in  general  live  in  such  as  are  cold,  and  the  con- 
trary. The  wheat  and  barley  of  Europe  will  not  grow  within  the  tropics ;  the  same  re- 
mark  applies  to  plionts  of  still  higher  latitudes,  such  as  those  within  ttie  polar  circles,  which 
cannot  be  made  to  vegetate  in  mo(e  southern  latitudes;  nor  can  the  pjiants  of  more  soutiiem 
latitiides  be  made  to  vegetate  there.  In  this  respect,  not  only  tbe  medium  temperature 
of  a  country  ought  to  be  studied,  but  the  temperature  of  different  seasons,  and  especiidly 
of  winter.  Countries  whei:e  it  never  freexes ;  tliose  where  it  never  freezes  so  strong  as  to 
atagnate  the  sap  in  the  stems  of  plants ;  and  those  where  it  freexes  sufficiently  strong  to 
penetrate  into  the  cellular  tissue ;  form  three  classes  of  regions  in  which  vegetation  ou|^ 
to  differ.  But  this  difference  is  somewhat  modified  by  the  eflfe^t  of  vegetable  structure^ 
.which  resists,  in  different  degrees,  the  action  of  frost ;  thus,  in  general,  trees  which  lo8« 
their  leaves  during  winter  resist  the  cold  better  than  such  as  retain  tliem ;  resinous  treat 
more  easily  than  such  as  are  not  so ;  herbs  of  which  the  shoots  ar^  annual  and  the  root 
perennial,  better  than  tliose  wlwn  the  stem^  and  leayes  are  persisting ;  annuals  which 
^ower  early,  and  whose  seeds  drop  and  germinate  before  winter,  resist  cold  leas  easily  than 
such  as  flower  late,  and  whose  seeds  lie  dormant  in  the  soil  till  ^ring.  Monocotyledonoils 
trees,  which  have  generally  persisting  leaves  and  a  trunk  without  iMuk,  as  in  {mUdis,  m 
less  adapted  to  resist  cold  than  dicotyledonous  treesi,  whidi  are  more  favorably  of^aoised 
for  this  purpose,  not  only  by  the  nature  of  Uieir  proper  juice,  but  by  the  disposition  of  the 
cortical  and  elburnous  layers,  and  the  habitual  carboipjsation  of  the  outer  bark.  Plania 
of  a  dry  nature  resist  cold  better  than  such  as  are  watery ;  all  plants  resist  cold  better  in 
dry  winters  than  in  moist  winters ;  and  a^  attack  of  frost  alH(a^  does  most  injury  in  n 
moist  country,  in  a  humid  season,  or  when  tiie  plant  is  too  copiously  supplied  with 
water. 

1691.  Some  plants  of  firm  texture,  but  natives  of  toarm  climates,  unll  endure  a  frost  rf 
afrw  liours*  continuance,  as  the  orange  at  Genoa,  {Humboldt,  De  Distrtbutione  Plan- 
tarum) ;  and  the  same  thing  is  said  of  the  palm  and  pine-apple,  facts  most  important  for 
the  gardener.  Plants  of  delicate  texture,  and  natives  of  warm  climates,  are  destroyed 
by  the  slightest  attack  of  frost,  as  the  phaseolos,  nasturtium,  &c. 

1 692.  The  temperature  of  spring  has  a  material  influence  on  the  life  of  v^gctaUea ;  the 
injurious  effects  of  late  frosts  are  known  to  every  cultivatcnr.  In  general,  veget^on  ia 
favored  in  cold  countries  by  exposing  plants  to  the  direct  influence  of  the  sun ;  but  thb 
excitement  is  injurious  in  a  country  subject  to  frosts  late  in  the  season ;  in  such  Caaes,  it 
is  better  to  retard  than  to  accelerate  vegetation. 
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dife  of  »  BHUiy  iirivrioitt  aocid«iiti  m  tbol  of  spring.  Very  hot  dry  twmniew,  haw* 
ciCTy  dwtiof  many  dJioite  planti,  and  especially  Iboee  of  oo(4  cUmaftes.  A  very  farly 
•nnimer  is  iii|iiriou8  lo  tfaa  genmnatioB  and  prognssof  seeds ;  a  short  summer  to  theor 
npeniiigf  and  tiie  eoDtfary. 

1694.  Auhtmn  is  an  important  season  for  vegetation^  as  it  respects  the  ripening  oC 
seeds ;  henee  when  that  seiaon  is  ceM  and  humiiW  annual  plants»  wliidi  naimaUy  flwrev 
Iste,  are  nerar  abundant^  as  in  the  polar  regions ;  the  effect  is  tets  inj^rioys  to  perennial 
plantSy  wfaicfa  genenlly  flower  earlier.  Frosts  early  in  autumn  are  as  injorions  as  thosa 
which  happen  lase  in  spring.  The  conclusion,  from  tbesp  €onaidefmtions»  obviously  isy 
that  temperate  climates  are  more  finvorable  to  v<^ata|ion  than  such  ps  are  either  extremely 
cald  or  extremely  hot.  But  the  vaittier  climaies,  as  Keith  observes^  are  more  favorabl^ 
upon  the  whole  lo  vegetation  than  the  colder^  and  that  neerly  in  proportion  to  theiif 
dvtance  from  the  equator.  Hie  same  plants^  however^  will  grow  in  the  same  degree  of 
latitude^  throughout  all  degrees  of  longitv^  and  alra  in  ooxi<esp9odent  latitudee  on  dif •* 
leeent  sida  of  the  equator ;  the  same  species  of  plants,  as  some  of  the  palms  and  ocfaersy 
being  found  in  Ji^an,  India,  Arabia,  the  West  Indies,  and  part  of  South  Americai 
which  are  all  in  nearly  the  same  latitudea ;  and  the  same  species  being  aim  found  in 
Kamchatka,  Germany,  Great  Britain,  and  the  coast  of  Labrador,  which  are  aU  also  in 
■eeriy  the  same  latitudes.     (  WUUenim^  p.  S74.) 

1 695.  The  most  rtmarkable  drewmiance*  respectmg  the  temperalttre  in  the  three  wnet,  is 
exfaibked  in  the  following  Table  by  Humboldt.  The  temperature  is  taken  according  to 
the  centigrade  thermometer.     The  fathom  is  6  French  feet,  or  ^^94SS  English  fieet. 
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1696.  SUwition,  or  the  height  of  the  soil  above  the  level  of  the  sea,  detennines,  in  a  very 
marked  manner,  the  habitation  of  planta.  The  temperature  lessens  in  regular  gradation^ 
in  the  same  manner  as  it  does  in  receding  from  the  equator,  and  six  hundred  feet  of.  ele- 
vation. Die  OaadDlla  states,  are  deemed  equal  to  one  degrae  of  ]ai;itude»  and  occasion  a 
dimiainll«Mi  of  ttupeiiiure  equal  to  98^  of  Fahrenheit;  300  feet  being  nearly  equal  to 
hatf  a  degfea.  Mouataum  1000  fiyhoms  in  height,  at  46<^  of  letitud^  have  the  mea^ 
tsmperstuve  of  Lapland ;  mountains  of  the  same  height  between  the  tropica  enjoy  the 
temperature  aif  Sicily  ;•  and  the  somanilaof  the  lofty  mountains  of  the  Andes,  even  wlicr^ 
liinated  afaaoat  dBnectlyandsr  the  e4uator,  am  covered  with  snow  as  eternal  as  that  of  the 
«c«ih  polo;     - 
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1607.  KBOCBhUitwtphnitofhighlalUudeilivtimtktmcuwUdmefhi^ 
iowtTy  and  thus  the  plants  of  Greenland  and  Lapland  ara  found  on  the  Alps  and  Pyrenees. 
At  tlie  foot  of  Mount  Ararat,  Toumefbrt  met  nrith  plants  peculiar  to  Armenia ;  abort 
these  he  met  with  plants  which  are  found  also  in  France ;  at  a  still  greater  heigfat  he 
Ibund  himself  surrounded  with  such  as  grow  in  Sweden ;  and  at  the  summit  with  such 
as  vegetate  in  the  polar  regions.  This  accounts  for  the  great  rariety  of  plants  which  are 
often  found  in  a  Flora  of  no  great  extent;  and  it  may  be  laid  down  as  a  botanical  aiiom, 
that  the  more  diTersifled  the  surikce  of  the  country,  the  richer  will  its  Flora  be,  at  leaatin 
the  same  latitudes.  It  accounts  also,  in  some  cases,  for  the  want  of  oorre^wndenoe  be- 
tween plants  of  dififerent  countries  though  placed  in  the  same  latitudes;  because  the 
mountains  or  ridges  of  mountains,  which  may  be  found  in  the  one  and  not  in  the  other, 
wfll  produce  the  greatest  possible  difference  in  the  character  of  their  Floras.  And  to  this 
cause  may  genenlly  be  ascribed  the  diTersity  that  often  actually  exists  between  planta 
growing  in  the  same  latitudes,  as  between  those  of  the  north-west  and  north>east  coasts 
of  North  America,  as  slso  of  the  south-west  and  south-east  coasts ;  the  former  being  more 
mountainous,  the  latter  more  flat.  Sometimes  the  same  sort  of  difference  tskes  place 
between  the  plants  of  an  island  and  those  of  the  neighboring  continent ;  that  is,  if  the 
one  b  moontsinous  and  the  other  flat;  but  if  they  are  alike  in  their  geographical 
delineation,  then  they  are  generally  alike  in  their  Timetable  productions. 

1698.  Coid  and  Ufty  sUtuUiont  are  thefavofiie  habUatUms  ofmoH  eryptogomie  planU  of 
the  terrestrial  class,  especially  the^n^  algm,  and  mosses ;  as  also  of  plimts  of  the  class 
Teiradynamiaj  and  of  the  UifMlattB  and  Syngetuman  tribes ;  wheress  trees  and  shrubs, 
ferns,  parasitic  plants,  lilies,  and  aromatic  plants,  are  most  abundant  in  warm  rlimaffw ; 
only  this  is  not  to  be  understood  merely  of  geographical  climates,  because,  as  we  have 
seen,  the  physical  climate  depends  upon  altitude.  In  consequence  of  which,  OMnbined 
with  the  ridges  and  directions  of  the  mountains,  America  and  Asia  are  much  colder  in 
the  same  degrees  of  northern  latitude  than  Europe.  American  plants,  vegetadng  at  forty, 
two  degrees  of  northern  latitude,  will  vegetate  very  well  at  fifty-two  degrees  in  Europe ; 
the  same,  or  nearly  so,  may  be  said  of  Aaa ;  which,  in  the  former  case,  is  periiaps  owing 
to  the  immense  tracts  of  woods  and  marshes  covering  the  surface,  and  in  the  latter,  to  the 
OKira  elevated  and  mountainous  situation  of  the  country  affecting  the  degree  of  temper- 
ature. So  also  Afiica  is  much  hotter  under  the  tropics  than  America;  because  in  the 
latter  the  temperature  is  lowered  by  immense  chains  of  mountains  traversing  the  equa- 
terial  regions,  while  in  the  former  it  is  increased  by  means  of  the  hot  add  burning  sands 
that  cover  the  greater  part  of  its  surface. 

1699.  Elewtion  if^uences  the  habUt  (ffpkmU  in.  vasriout  wayt  «•— by  exposing  them  to  the 
wind ;  to  be  watered  by  a  very  ftesh  and  pure  water  from  the  melting  oif  adjoining 
snoir ;  and  to  be  covered  in  winter  by  a  thick  layer  of  snow,  which  protects  them  from 
severe  frosts.  Hence  many  alpine  plants  become  froien  during  winter  in  the  plains,  and 
in  gardens  which  are  naturally  warmer  than  their  natural  stations.  In  great  elevations, 
the  diminution  of  the  density  of  the  air  may  also  have  some  influence  on  v^etation.  The 
rarity  of  the  atmosphere  admits  a  more  free  passage  for  the  rays  of  light,  which,  being  in 
consequence  imore  active,  ought  to  produce  a  more  active  vegetation.  Experience  seems 
to  prove  this  in  high  mountains ;  and  the  same  effect  is  produced  in  high  latitudes  bj 
the  length  of  the  day.  On  the  o^ier  hand,  vegetables  require  to  absorb  a  certain  quantity 
of  oxygene  gas  from  the  air  during  the  night ;  and  as  they  find  less  of  that  in  the  rarified 
air  of  the  mountsins,  they  ought  to  be  proportionably  feeble  and  languishing.  According 
to  experiments  made  by  llieodore  de  Saussure,  plants  which  grow  best  in  the  high  Alps 
are  those  which  require  to  absorb  least  oxygen  during  the  night ;  and,  in  this  point  of 
view,  the  shortness  of  the  nights  near  the  poles  correspond.  These  causes,  however,  are 
obviously  veiy  weak,  compsred  to  the  powerful  action  of  temperature. 

1700.  Great  anonuUiet  are  found  in  the  comparativeheigbt  in  which  the  same  plant  will 
grow  in  different  circumstances.  In  countries  situated  under  the  equator,  the  two  sides  of 
the  mountain  are  of  the  same  temperature,  which  is  solely  determined  by  elevation ;  but  in 
countries  distant  from  it,  the  warmest  side  is  that  towards  the  south,  and  the  tones  of 
plants,  instead  of  forming  lines  parallel  to  the  horison,  incline  towards  the  north.  Hm 
reason,  in  both  cases,  is  sufficiently  obvious.  In  the  temperate  zone  we  find  the  same 
plants  frequently  on  low  and  devatcd  situations,  but  this  is  never  the  case  between  tlia 
tropics. 

1701.  AttUudeh^uenceithekabitt^aquaiktt  thus  some  aquatics  float  always  on  the 
snrfitfe  of  the  water,  as  lemna,  whiJie  othen  are  either  partudly  or  wholly  inuoenad. 
Such  aquatics  as  grow  in  the  depths  of  the  sea  are  not  influenced  by  climate ;  but  such  as 
are  near  the  surlkoe  are  influenced  by  climate,  and  have  their  habitations  alfected  by  it. 

170S.  Tkemoistitref  or  mode  rf  watering  natural  to  vegetables,  is  a  circumstance  wUcb 
has  a  powerful  influence  on  the  facility  with  which  plants  grow  in, any  given  soil.  The 
quantity  of  water  absolutely  necessary  for  the  nourishment  of  planta,  varies  according  to 
thdr  tissua;^  some  are  immersed,  others  float  on  its  suiftce ;  lonM  grow  on  the  maigin 
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df  watcn,  with  tlicif  rooti  alwi^  mdstened  or  loaked  in  it,  oClien  agatn  Hre  tki  soil 
lUgiitly  bumid  or  almost  dry.  V^etables  which  resist  extreme  drou^  most  easily 
mtt  1.  TVees  and  berbs  with  deep  roots,  because  they  penetrate  to,  and  derive  sufficieol 
Boistuie  from,  some  distance  below  the  surface ;  2.  Plants,  which,  being  famished  with 
few  pores  on  the  epidermis,  evaporate  but  little  moisture  from  their  surface^  as  the  sue- 
oilcnt  tribe. 

170S.  The  qtuUiiiet  tf  water,  or  the  nature  of  the  substances  dissolved  in  It,  must  neces- 
sarily influence  powenully  the  possibility  of  certain  plants  growing  in  certain  places. 
But  the  difference  in  this  respect  is  much  less  than  would  be  imagined,  because  fhe  food 
of  one  species  of  plant  differs  veiy  litde  from  that  of  another.  The  most  remarkable 
case  is  that  of  salt-marshes,  in  which  a  great  many  vegetables  will  not  live,  whilst  a 
number  of  others  thrive  there  better  than  any  where  else.  Plants  which  grow  in  marine 
marshes,  and  those  which  grow  in  similar  grounds  situated  in  the  interior  of  a  country, 
are  the  same.  Other  substances  naturally  dissolved  m  water  appear  to  have  much  less 
influence  on  vegetation,  though  the  causes  of  the  habitations  of  some  plants,  such  as 
those  which  grow  best  on  walls,  as  peltaria,  and  in  lime-rubbish,  as  thlaspi,  and  other 
crudferae,  may  doubtless  be  traced  to  some  salt  (nitrate  of  lime,  &c.)  or  other  substance 
peculiar  to  such  situations. 

1704.  The  nature  of  the  earth**  surface  afibcts  the  habitations  of  vegetables  in  different 
points  of  view :  1.  As  consisting  of  primitive  eartlts,  or  the  ddbrit  of  rocks  or  mineral 
bodies ;  and,  2.  As  cmisisting  of  a  mixture  of  mineral,  animal,  and  vegetable  matter. 

1 705.  Primitwe  warfacee  atfect  v^^etables  mechanically  according  to  tlieir  different  de* 
gives  of  moveability  or  tenacity.  In  coarse  sandy  surfaces  plants  spring  up  easily,  but 
many  of  them,  which  have  large  leaves  or  tall  stems,  are  as  easily  blown  about  and 
destroyed.  In  fine,  dry,  sandy  surfaces,  plants  with  very  delicate  roots,  as  protea  and 
erica,  prosper ;  a  similar  earth,  but  moist  in  the  growing  jKason,  is  suited  to  bulbs.  On 
dayey  surfaces  plants  are  more  difficult  to  establish,  but  when  established  ars  more  per- 
manent :  they  are  generally  coarse,  vigorous,  and  perennial  in  their  duratioik 

1706.  With  respect  to  the  rdaiwe  projxnfions  tfthe  primitive  earthe  in  these  surfaces, 
if  does  not  appear  that  their  influence  on  the  distribution  of  plants  is  so  great  as  might 
at  first  sight  be  imagined.  Doubtless  different  earths  are  endowed  with  diffident  degree* 
of  absorbing,  retaining,  and  parting  with  moisture  and  heat ;  and  these  drcumstancea 
bave  a  matoial  effect  in  a  state  of  culture,  where  they  are  comminuted  and  exposed  to  the 
air :  but  not  much  in  a  wild  or  natural  state,  where  they  remain  hard,  firm,  and  covered 
wHh  vegetation.  The  difference,  with  a  few  exceptions,  is  never  so  great  but  that  the 
seeds  of  a  plant  which  has  been  found  to  prosper  well  in  one  description  of  earth,  will 
germinate  and  thrive  as  well  in  another  composed  of  totally  different  earths,  provided 
they  are  in  a  nearly  similar  state  of  mechanical  division  and  moisture.  Hius  De  Can- 
dalle  observes,  though  the  box  is  very  common  on  calcareous  surfaces,  it  is  found'  in  as 
great  quantities  in  such  as  are  schistous  or  granitic.  The  chestnut  grows  equally  well 
in  calcareous  and  clayey  earths,  in  volcanic  ashes,  and  in  sand.  The  plants  of  Aira,  a 
mountain  entiivly  calcareous,  grow  equally  well  on  the  Vosges  or  the  granidc  Alps. 
But  though  the  kind  or  mixture  of  earths  seems  of  no  great  consequence,  yet  the  presence 
of  metallic  oxides  and  salts,  as  sulphates  of  iron  or  copper,  or  sulphur  alone,  or  alum,  or 
other  similar  substances  in  a  state  to  be  soluble  in  water,  are  found  to  be  injurious  to  all 
vegetation,  of  which  some  parts  of  Derbyshire  and  the  maremmes  of  Tuscany  (Chateau^ 
viemxf  let  8.)  are  striking  proo6.  But  excepting  in  these  rare  cases,  plants  grow  nearly 
indififerently  on  all  primitive  surfiM^es,  in  tbie  sense  in  which  we  here  take  these  terms ; 
the  result  oi  which  is,  that  earths  strictly  or  chemically  so  termed,  have  much  less  in- 
fluence on  the  distribution  of  plants,  than  temperature,  elevation,  and  mobture.  Another 
result  is,  as  De  Canddle  has  well  remarked,  that  it  is  often  a  very  bad  method  of  cuU 
tnre  to  imitate  too  exactly  the  nature  of  the  earth  in  which  a  plant  grows  in  its  wild 


1707.  Mixed  or  tecondary  mils  include  not  oidy  primitive  earths,  or  the  dSris  of  rocks, 
but  vegetable  matters—  not  only  the  medium  tinougfa  which  perfect  plants  obtain  their 
food,  but  that  food  itself.  In  this  view  of  the  subject  the  term  soil  is  used  m  a  very  ex- 
tensive acceptation,  as  signifying,  not  only  the  various  sorts  of  earths  which  constitute 
the  surfiue  of  the  globe,  but  every  substance  whatever  <m  which  plants  are  found  to 
vegetate,  or  from  which  they  derive  their  nourishment.  The  obvious  division  of  soils  in 
this  acceptation  of  the  term  is  that  of  aquatic,  terrestrial,  and  vegetable  soils ;  corres- 
pi»M>'"g  to  the  division  of  aquatic,  terrestrial,  and  parasitiosl  plants. 

1706.  Jiquatic  soils  are  such  as  are  either  whoUv  or  partially  inundated  with  virater, . 
and  are  fitted  to  produce  such  plants  only  as  are  denominate  aquatics.  Of  aquatics. 
there  are  several  subdivisions  according  to  the  particular  situations  they  affect,  or  the 
degree  of  immenion  they  require. 

ITOa  One  of  tfae^lBGlpal  wMIvMoim  of  aquatSos  is  thit  of  nutrime  fUmi*t  such  as  the  fad  sad  nany 
whM  are  vtty  pIsalifU  in  the  leis  that  wsrii  the  cossts  Of  Grsst  Britain,  and  arc  flencally' 
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iwb  MH  Atdun,  Baamatlkimi  m «Iii»t' ImwJ i  iiiJ oihtii,  wtikfc 
ff  DWk,  ire  tmnnHd  jmd  expoKd  to  the  utloo  of  tlM  fttbooMuKalunwceij. 
iide  ID  n)tctat(  Keapt  In  Bk  mten  of  the  isl  Anollxr  niHliWoi  afua*- 
■adi  u  dun,  iiataiotMHi.  ud  n^ptaa^  vhlch  nccnpT  tb*  bid  sf  iCnk 
In  tk»  nAM  of  UiB  niDnlof  mttm  g  tNlii|  f)t  ibi  noil  pin  wtaallf  iawinj. 


ofHIuiMi  h  tlul  afpahifaf  trfinmlaalw,  bdHi  nieh  u  m*  pi 
.  or  neulr  Mignuil  mien,  bat  or  which  the  button  U  oftA  lotonl 

niirtr  of  Dtlnn  which  DDUbnnl;  ilKxt 


I71I.  Earlhy  tailt  at  iuiii  B  emerge  ■iHrre  Ilie  water  and  conititute  Ibe  lorface  of 
the  habitable  globe,  that  h  erery  irhtre  covered  with  icgetable  productions.  Plants 
■S^ctiiig  lai^h  »ils,  which  nnopnse  bj  far  tbe  greater  part  of  (he  vegetable  kingdcm, 
are  denominated  terrotriil,  being  luch  as  vegetate  upon  the  eurface  oFthe  earth,  wilhout 
having  any  portton  immeraed  in  water,  or  rctpiiring  any  further  rnaisture  for  their 
■upport  beyond  itait  which  they  derire  from  the  earth  and  atmosphere.  Thi«  diiiiion  is, 
like  the  aijuatiis,  distribolcd  into  aovenl  aubdiviiions  according  to  the  peculiar  lituatioiu 
which  different  tribea  aSW^t. 

HIS.  Scnne  of  Unrni  in  surdinc,  Ifau  ii,  gnwlng  aalj  on  Ihf  im-coMt,  or  It  no  gnat  dlwuioe  (no 
1L  luch  uiUdce.Klaux,  uinolui,  umpliire,  «fa-p«. 

nJhiBttat,  tiut  If,  oaKtinc  the  bmhi  oT  rivert,  fudi  m  lylhtinn,  Ijoapua,  etiHtTDrtma. 

re  oWiwyafea,  Ihat  It,  aAcUni  MtAj  Ibe  plalai,  mcaikiii'i,  and  ciuaiaud  Acld^  web  ai 

_,_. , til,  cnnriBg In hcdnt and dilf^eti, mch  u the hmnTde- 

17I&  SomaarerWHfe.Oiali^iRiirinaoaiidUdi.nichiiHMClDilnMii. 

1717.  Bnpie  are  jriwMc,  Ibal  li,  growbif  tn  woodi  or  ftjreti,  luch  m  tuehji  Tiratica,  ingallca  rfltaOit, 

Dia.  And,  anaflT.  taut  art  jijitf,  that  la,  growing  on  the  nimniitxir  mounuliu,  nicli  u  |ioa  alplna, 

1719.  Ftgrlabtc  loilt  art  tnch  as  are  fbtmed  of  regetating  or  decayed  plants  theni- 
•dreii,  to  some  of  wMch  te  seeds  of  certain  other  pUnts  ore  found  lo  adhere,  a>  bong 
(tie  only  soil  fitted  to  Ibtir  gennination  and  detett^ment.  The  plants  springing  from 
them  are  denoniinatal  Aintnftca/,  as  being  plants  that  will  vegeute  neither  in  Uie  water 
•or  earth,  but  on  certain  other  ptants,  lo  which  (be}  attach  (liemsetTes  by  means  of  roota 
that  penetrate  tbe  bark,  and  ftom  the  juices  of  which  they  do  often,  ihougb  not  always, 
derire  their  support.  "Piia  tasc  circumsUnce  constitutes  tbe  ground  of  a  subdivision  of 
paraaitical  plants,  into  such  as  adhere  tn  the  dead  nr  inert  parts  of  other  plants,  and  such 
■a  adhere  to  tiring  pbuits,  and  feed  on  their  juices. 

Uitt  ire  ^  vc^p^iUnii  J  shcaak  UiIk  plain  thulbe;  do  not  derive  tbdr  nauriihrneiit  ftmn  Ihc  juices 
sT  the  planli  on  whldi  they  <>"■,  bill  from  ihtlr  dnajaj  pirti,  ud  tbe  soaoipim  bj  mhicta  Ibij  aia 

ITS).  In  ific  ikoihI  nibdlrliian  wr  may  {ilace  •ifplata  UrleOf  punaklaO,  Uul  b,  all  nirh  ■■  do  aduall* 
abitnct  Cum  tha  ]ulca  of  the  plint  lo  which  thf]i  cHog  Die  noiitblitBl  atcmatr  tn  Ihe  dentwisenl 
at  UiElrnru;  and  of  whicbllieiiioricoiniDOD,  at  leau  aa  '-'-f '-"I'T""  ■-"-i— >-  ™  "" —■-■rfi-rL 
dodder,  broum-ni^,  and  a  iDn  oC  tuber  that  froin  nn  the  root  «f  tiAin,  and  deslniin  It  if  atknred  (o 


la  the  bark  of  the  aupportiiw  tn  ,      .   .  .,..._ 

4tc  bfflna  Bo  ascend,  at  flnt  noootb  and  taperlna,  and  of 
aiak  arEoieDlDur,  bnt  Inalh  piMnidbw  a  BidtMldtv 
i/bniKba  and  iBiTCi.  U  Hens  to  hare  mo  Ibouahc 
In  sane  bnlinliU  that  tfaetwCi  of  the  nlMMM  peneUale 
■fan  into  the  wosd,  as  well  la  lllnHqih  Uk  haA.  Bui  the 
dMnralkws  of  Du  Hand  ibow  Ibat  iMi  opinkrn  Is  not 
wdl  founded-  The  roota  are,  Indeed,  often  round  nllhlq 
llM  wood,  which  Oajr  thua  snm  lo  hne  ptncttand  b> 
thdrvn  vsnelatinil  powa.  Bat  tha  b«  la,  that  Uier 
ate  nerdvnrretcdGjthe  addiUoul  lir«i  of  wood  Ihat 
havetteenbmedalDW  the  flbres  fits!  Uulnutledthenuelig 
IMDlbsbaik. 

ITSa.  n<C«ntanin^B.oc4MMir(JI(.«El),aoagk  ■. 
it  U  to  be  aauunied  a  mlT  paiasmul  pinii  lo  the  btae.  Is 
•M  Mt  orlglasDir  id,    Fbr  &e  seed  of  thb)«uitwh«Bll  £ 
h^fitBiB  IsdwBDund  tsftas  root  orWoslbby  scadliu  J 
(Ewnlti  radicle  Cm  Ibe  idl  and  etovatloa  »s  ileB  lalS - 
the  air.    Il  ii  not  vet,  Ihtfilbrc,  a  panstOoI  Blint.    Bn  - 
th*  Btm  whkh  b  now  elnaud  iMvc  the  nirftce  laji  hold 
«f  lb*  Otit  plant  It  meats  with,  thowih  U  U  paTttatlari; 
|4ttSBltobo|iaai>dn(Ml(a,aDd  wkKslIseiramund  it,  attack 
Mtheaohits  nf  nmlact.  ml  flnallv  dnschlng  itself  thn  th( 
iggL  sBdbaconlniiaindrnuiijlikalpkni    Wiihatl^da 
orMnallyjiaratitlcal ;  but  lbl>  h  eenaiiilr  not  the  IKL 

mt.  Tie  (InhmcXr,  oi  btoonunpe,  wblch  alUchea  ttietf  h; 


la  of  other  planli,  is 


cgarded  ai  being  trulji  parislllcal,  Ihough  il  iniDeilincs  HBdi  out  dtraa  which  m  to  diii 
nt  Avn  the  earth.    II  Is  found  most  frequent];  oa  liip  i«4s  ti  dortt  aid  nonvi  l«vv«i. 
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^tm.  He  HiiiBJi  iiM>p«  neHt  to  «i»<rf  ilin  ly  hofnalili  m  •.jMMHIoriiilwt,  btemm  JHtjopcialhr 
fMind  fnnriqg  oo  other  traei.  Bukm  it  Is  fiNmd  to  grow  In  old  tia,  it  proMbiy  derives  only  miiport 
flom  the  back  of  trees,  and  not  nourishmeDt 

1 726.  Ligfti  is  a  body  which  has  very  considerable  influence  on  the  structure  of  vege* 
Ubles,  and  some  also  on  their  habttation.  The  fungi  do  not  require  the  usual  intcrludea 
of  day,  in  order  to  decompose  carbonic  acid  gas,  and  can  live  and  thrive  with  little  or  no 
li^L  In  green  plants,  which  require  the  action  of  light,  the  intensity  required  is  very 
diffierent  in  different  qiecies ;  some  require  shady  places,  and  hence  the  v^etable  inha- 
bitants of  caves,  and  the  plants  which  grow  in  the  shades  of  forests ;  others,  and  the 
greater  number,  require  the  direct  action  of  the  sun,  and  grow  in  expc«ed  elevated  sites. 
De  CandoUe  considers  that  the  mat  difficulty  of  cultivating  Alpine  plants  in  thegardens^ 
of  plains,  arises  (raai  the  impofsibility  of  giving  them  at  once  the  fresh  temperature  and 
intense  light  which  they  find  on  high  mountains. 

SscT.  III.     Ciml  Cttutes  affecting  the  DittrUnttion  of  Phnh, 

1727.  Sjf  the  art  tf  man  ptanta  mpff  be  inured  to  circunutances  Joreign  to  their  umai 
habits.  Though  plants  in  general  are  limited  to  certain  habitations  destined  for  them  by 
naCare,  yet  lonM  are^  and  probably  the  greater  number  may  be,  inured  to  climates,  adls, 
and  situations,  of  which  tbey  are  not  indigenous.  The  means  used  are  accUmating  and 
culture. 

1728.  Acclimating  seems  to  be  most  easily  effected  in  going  troai  a  hot  to  a  cold 
climate  particularly  with  herbaceous  plants.  Because  it  often  happens  that  the  frosts  of 
wiotar  are  accompanied  with  snow,  which  shelters  the  plant  from  the  inclemency  of  the 
atmosphere  till  the  return  of  qpring.  Trees  and  shrubs,  on  the  oontraiy,  are  acclimated 
with  more  difficulty,  because  they  cannot  be  so  easily  sheltered  from  the  colds,  owing  to 
Ibe  greater  length  of  their  stems  and  branches,  llie  acclimating  or  naturalisatieo  of 
F^getables  is  to  be  attempted  by  two  modes :  by  sowing  the  seeds  of  successive  genera* 
tioDs,  and  by  the  diffiarenoe  of  temperature  produced  by  different  aspects.  The  former 
la  well  exemplified  in  the  case  of  the  rice-plant  which  is  grown  in  Germany,  from  seeds 
raised  there,  while  if  seeds  from  its  native  country,  India,  are  used  they  will  not  vegetate 
(Sir  J.  Bamist  in  Hort.  Trans.  voL  i.) ;  and  the  Utter  in  the  sloping  banks  of  Ptrofessor 
Tliouin  of  Fteis,  as  described  by  Ginirdin.  {^h^sMogie  V^getale,  vol.  L)  Some  plants 
seem  to  have  the  capadiy  of  vegetating  in  almost  all  climes,  or  of  naturalising  themselves 
IB  almost  any.  This  is  particularly  &  case  with  the  domestic  esculents,  such  as  calH 
bsges,  potatoes,  and  canots.     {J}uiagnes  on  Botany,  p.  41 1.) 

1729.  Domesticated  plants,  **  Some  plants,"  Humboldt  observes  "  which  constitute 
the  object  of  gardening  and  of  agriculture,  have  time  out  of  mind  accompanied  man 
from  one  end  of  the  globe  to  the  other.  In  Europe,  the  vine  followed  the  Greeks;  thei 
wheat,  the  Romans;  and  the  cotton,  the  Arabs.  In  America  the  Tultiques  carried 
with  them  the  maise ;  and  the  potatoe  and  quinoa  (Chenapodium  qidnoa,  of  which  the 
seeds  are  used,}  are  found  iHiorever  have  migrated  the  ancient  Condinamarea.  The 
migration  of  these  plants  is  evident;  but  their  first  country  is  as  little  known  as  that  of 
ihe  different  races  of  men,  which  have  been  fi>und  in  all  parts  of  the  globe  from  the  ear- 
liest traditions.'*     {Geogrophie  des  Plantesp  p.  25.) 

1 7dO.  TA«  general  effect  of  culture  on  plants  is  that  of  enlarging  all  their  parts ;  but  it 
mtben  also  alters  the  qualities,  forms,  and  colors :  it  never,  however,  alters  their  priU 
mitive  structure.  "  The  potatoe,"  is  Humboldt  observes,  *'  cultivated  in  C!hili,  aft 
nearly  twelve  thousand  feet  sbove  the  level  of  the  sea,  carries  the  same  flower  as  in 


1731.  The  cutinary^vegftablm  of  our  gardens,  compared  with  the  same  species  in  their 
wild  state,  afford  striking  prooft  of  the  influence  of  culture  on  both  the  magnitude  and 
qualities  of  plants.  Nothing  in  regard  to  magnitude  is  more  remarkable  than  ih  the  case 
of  the  Brsssica  tribe ;  and  nothing,  in  respect  to  quality,  exceeds  the  change  effected  on 
the  celery  and  carrot. 

17St.  The  infiuence  if  culture  onfiuits  is  not  less  remarkable.  Hie  peach,  in  its  wild 
slate  in  Media,  is  poisonous,  but  ^tivated  In  the  plains  of  Ispahan  and  £gypt,  it  be- 
cornea  one  of  the  most  delicious  of  fruits.  The  eSkci  of  culture  on  the  apple^  pear, 
cherry^  pUun,  and  other  fruits,  in  neariy  as  remarkable ;  for  not  only  the  fruit  and  leaves, 
but  ^bt^gmenl  hditB  of  the  tree,  are  altered  in  tlwse  and  other  species.  '  The  history  of 
the  miiMlioB  of  fruit-trees  has  been  commenced  by  Stdder,  in  a  work  (Gesekiete^  &c.) 
wUch  fianboldt  has  praised  as.equally  curious  and  ptulosophical. 

1733.  ^t%e  influence  of  euUure  on  plants  of  ornament  is  great  in  moat  species.  Hie 
pans  ef  all  plants  are  enlaiged,  some  are  numerically  increued,  as  in  the  oase  of  double 
iowcrs ;  and  what  is  most  remarkable,  even  the  colors  are-ftequently  changed,  both  in 
tbeleal^  flower,  and  fruit. 

1734.  The  iiffkienee  ofdmKealim  and  cm^iv,  in  inayatimf  the  number  of  plants  in-tk 
-  fg  m ^myooamduflAh  ^ opef»t«i dixectly»  by introdiiciBg new pgaqm^fot cul-t 
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ttn  h  gwUm,  Add*,  or  ttaib«r^nitfkm ;  mkI  bidiracdy  br  TdhiMrtng  and  fioal 
Mlunlliatioii  of  man;  ipeeiea,  bf  the  Influence  oT  windi  and  Inrdt  id  latteriug  tbdr 
Mcdi.  The  vin«  ud  the  Gg  sn  not  iDdigcmma  to  France,  but  *re  now  nituraliied  there 
b]r  birds.  In  like  rosnner  (he  onnge  ii  naturallaed  in  (be  louth  of  Italj.  Man;  her< 
bsccoui  plants  oTtbe  LeTan(  are  naturallKd  botJi  in  Franc*  and  Britain  ;  Hnne,  sa  the 
cabbage,  dinrj,  and  ^ple,  were  probably  oaturaliaed  during  the  aubjeccian  of  England 
to  the  Romana.  The  narrow-leaved  elm  irai  broagbt  from  the  Hoi;  Land  during 
die  cnuadei.  Fhaieolui  rulgaiii,  ud  impaliens  baltamina  were  brought  originally 
fimn  India  ;  and  datura  Hrsmonium,  which  ii  now  naluraliaed  in  Europe,  wat  brought 
originally  from  India  or  Abyaunia.  Buckwheat  and  moi(  spedea  or  com  and  peas 
came  abo  from  the  East,  and  along  with  them  lerer^  planu  found  among  com  onlj, 
aid>  aa  c^ntaurea  cyanus,  agrostenima  githago,  raphanWi  raphaniimim,  and  mjagrvm 
aatiTum.  The  country  from  whence  the  most  valuable  graases  migrated  it  not  known. 
Bruce  lajrB  be  found  the  oat  wild  in  Abyssinia,  and  wheat  and  millet  have  been  found 
in  a  wild  state  in  hilly  aituatioua  in  the  EaM  Indies.  Rye  and  the  potatoe  were  not 
known  to  the  Romans.     The  cotmtry  of  tlie  former  Humboldt  declarei  to  be  totally 


1735.  The  grtoletl  trfinemenl  in  cuAure  cimdtli  in  (te  tueeei^ulfinHatiiiii  of  orHfldal 
eftmotei  fortheculture  of  tropical  planta  in  cold  regions.  Many  vegetables,  natives  of 
the  torrid  lone,  aa  the  pine  apple,  the  palm,  &c,  cannot  be  acclimated  in  temperate 
Countfie*.  But  by  meatu  of  hot-houses  of  different  kinds  they  are  grown  even  on  the 
bordeia  of  the  frozen  zone  to  the  highest  degree  of  perfection  ;  and  in  Britain  some  of 
tbe  trofHcal  fhiits,  as  the  pine  and  melon,  are  brought  to  a  greater  site  and  better  flavor 
liian  in  their  native  habitations.  Casting  our  eyes  on  man,  and  the  eflbcts  of  bis  induk 
Ii;,  we  lee  him  spread  on  the  plains  and  sides  of  mount^ns,  from  the  troKa  ocean  to 
the  equator,  and  every  where  he  wishes  to  assemble  around  him  whatever  is  useful  and 
agreeable  t^  his  own  or  of  other  countries.  The  more  difficulties  to  surmount,  the  more 
rapidly  are  developed  the  moral  Acuities  ;  and  thus  the  civilisation  of  a  people  ii  almost 
always  in  an  inverse  ratio  with  the  fertility  of  tbe  soil  which  diey  inhabit.  What  is  the 
leasonof  this?  Humboldt  asks.      Habit  and  tbe  love  of  tbe  (i(«  nolo/. 

SacT.  IV.      CtimKltrulicoTPictureijtieDulTibatm^V^tlaila. 

1 796.  The  toatJ  and  antiiadal  hahiu  of  plant!  is  one  of  their  most  remaikable  charac- 
terittlci.  like  animals  they  live  in  two  classes  :  the  one  class  grows  alone  and  seatleisd, 
as  Bolanum  dulcamara,  lychnis  dicnca,  polygonum  btstorta,  antlKricum  tiliago,  &c.  Tlie 
Other  class  unites  in  society,  like  ants  or  be«,  covers  immense  surfaces,  and  eicludes  other 
ipeeiea,  such  aa  fragarta  vesca,  vacdnium  myrtillus,  polygonum  avicuiate,  aim  caneacvna, 
pious  aylvestris,  &c.  Barton  slates  that  the  mitchella  tepens  is  tlie  plant  most  extensively 
■piead  in  Korth  America,  occupying  all  the  ground  between  tbe  38°  and  69°  of  north 
latitude,  lie  arbutus  uva  ursi,  eitends  Ihim  New  Jersey  to  the  73°  of  latitude.  On 
the  contnU7,  goidonla,  franklinia,  and  dionna  muscipula  are  found  isolated  in  small 
■pots.  Associated  phints  are  more  common  in  the  temperate  lonei  than  in  the  tropica, 
where  vegetation  is  less  uniform  and  more  picturesque.  In  die  temperate  tones,  tbe 
inquency  of  social  plants,  and  the  culture  of  man,  has  rendered  the  aspect  of  the  country 
Comparatively  monotonous.  Under  the  tropics,  on  Ac  contrary,  all  sorts  of  forms  an 
united;  thus  cypresses  and  pines  are  found  in  the  forests  of  tbe  Andes  of  Qulndiu,  and  of 
Ueiico;  andbananas,palms,andbambaosin  thevalleys.  (fig.HS.)   But  gmn  meadow* 
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and  palms ;  on  1km  roountttos  are  found  oaks,  fin»  barbarriee,  aldefs,  bnnhiM,  and  a 
crowd  of  genera  believed  to  belong  only  to  countries  of  the  north.  TttUB  the  inhabitant 
of  the  equinoctial  regions  views  ail  the  vegetable  forms  which  nature  has  bestowed  around 
fami  on  the  globe.  Earth  developes  to  his  eyes  a  spectacle  as  varied  as  the  asure  vault 
of  heaven,  .which  conceals  none  of  her  constellationa.**  Hie  people  of  Europe  do  not 
enjoy  the  same  advantage.  The  languiBhing  plants,  which  the  love  of  science  or  luxury 
cultivates  in  our  hot-houses,  present  only  the  shadow  of  the  migesty  of  equinoctial  v^e- 
tation;  but  by  the  richness  of  our  language,  we  paint  these  countries  to  ii»  imagination^ 
and  individuid  man  feels  a  hi^piness  peculiar  to  civilization. 

17S7.  J^e  fiatum  of  many  plants  are  so  obvious  and  characteristic,  as  to  strike  every 
general  observer.  The  scitaminen,  tree-heaths,  firs,  and  pines,  mimosB,  climbers,  cactit 
grasses,  lichens,  mosses,  palms,  equisitaceae,  arums,  potbos,  dracontium,  &c.  the  chaffy- 
leaved  plants,  malvacec,  orchideas,  liliaceas,  &c.  form  remarkable  groups  distinguirib- 
able  at  first  sight.  Of  these  groups,  the  most  beautiful  are  the  palms,  scitaminess, 
and  UUacesB,  which,  include  the  bamboos  and  plantains,  the  most  splendid  of  umbia- 
geous  plants. 

1738.  The  native  countriex  of  plants  may  often  be  discovered  by  their  features  in  the  same 
manner  as  the  national  distinctions  which  are  observable  in  the  looks  and  color  of  man- 
IdDd,  and  which  are  effected  chiefly  by  climate.  Asiatic  plants  are  remarkable  for  their 
superior  beauty ;  African  plants  for  their  thick  and  succulent  leaves,  as  in  the  case  of  the 
cacti ;  and  American  plants  for  the  length  and  smoothness  of  their  leaves,  and  for  a  sort 
of  singularity  in  the  shape  of  the  flower  and  fruiL  The  flowers  of  European  plants  are 
but  rarely  bnutiful,  a  great  portion  of  them  being  amentaceous.  PUunts  indigenous 
to  polar  and  mountainous  r^ions  are  genemUy  low,  with  small  compressed  leaves ;  but 
with  flowers  large  in  proportion.  Plants  indigenous  to  New  Holland  are  distinguishable 
for  small  and  diy  leaves,  that  have  often  a  shrivelled  appearance.  In  Arabia  they  are  low* 
and  dwarfish ;  in  the  Archipelago  they  are  generally  shrubby  and  furnished  with  prickles ; 
while  in  the  Canary  Islands  .many  plants,  which  in  other  countries  are  merely  herbs, 
assume  the  port  of  shrubs  and  trees.  Tlie  shrubby  plants  of  the  Cape  of  Good  Hope 
and  New  Holland  exhibit  a  striking  similarity,  as  also  the  shrubs  and  trees  of  the 
northern  parts  of  Asia  and  America,  which  may  be  exemplified  in  the  platanus  orien- 
talb  of  the  former,  and  in  platanus  occidentalis  of  the  latter,  as  well  as  in  fagus  syl- 
vatica  and  fii^^s  latifolia,  or  acer  cappadodum  and  acer  saccharinum ;  and  yet  the  herbs 
and  undenhrube  of  the  two  countries  do  not  in  the  least  correspond.  ^  A  tisane  of 
fibres,"  Humboldt  observes,  **  mam  or  less  loose  •»  vegetable  colors  more  or  less  virid, 
according  to  the  chemical  mixture  of  tfaenr  elements,  and  the  force  of  die  solar  rays, 
are  some  of  the  causes  which  impress  on  the  vegetables  of  each  aooe  their 


1739.  The  trUhtence  <fthe  genenU  aspect  ofvegfitaiion  on  the  taste  and  imagisuition  tf  a 
people — the  difference  m  this  respect  between  th^  monotonous  oak  and  pine  forests 
of  the  temperate  zones,  and  the  picturesque  assemblages  of  palms,  mimosa^  plantains, 
and  bamboos  of  the  tropics  —  the  influence  of  the  nourishment,  more  or  less  stimu- 
lant, peculiar  to  difierent  zones,  .on  the  character  and  energy  of  the  passions :  —  these, 
Humboldt  observesi,  unite  the  history  of  plants  with  the  moral  and  political  history  of 
min. 

SxcT.  V.     Systematic  DistrAution  of  Vegetables. 

1 740.  The  distribution  cf  plants,  considered  in  respect  to  their  systematic  dassificationSf 
is  worthy  of  notice.     The  tbree  grand  systematic  divisions  of  plants  are  acotyledoneae,^ 
dicoCyledonese,  and  monocotyledoneflB.     A  simplification  of  this  dirision  considers  plants 
as  agamous,  or  phanerogamous,  that  is,  without  or  with  visible  sexes. 

.  1741.  Plants  rf  iMle  sexes.  Taking  the  globe  in  zones,  the  temperate  contain 
)  part  of  all  the  phanerogamous  or  visible  sexual  species  of  plants,  llie  equinoctial 
countries  contain  nearly  ^,  and  Lapland  only  j,  part 

1743.  Plants  with  the  sexual  parts  invisible  or  iudhdnct.  Taking  the  whole  surface 
of  the  globe,  the  agamous  plants,  that  is,  mosses,  fungi,  fiid,  &c.  are  to  the  pha» 
nerogamsB  or  perfect  plants,  neariy  as  1  to  7  ;  in  the  equinoctial  countries  as  1  to  5 ;  in 
the  temperate  zones  as  9  to  5;  in  New  Holland  as  2  to  11 ;  in  France  as  1  to  2 ;  in 
Lapland,  Greenland,  Iceland,  and  Scotland,  they  are  as  1  to  1,  or  even  more  numerous 
than  the  phanerogamous  plants.  Within  the  tropics,  agamous  plants  grow  only  on  the' 
smnmits  of  the  highest  mountains.  In  several  of  the  idbuids  of  the  Gulf  of  Carpentaria, 
haring  a  Flora  of  phanerogamous  plants  exceeding  200  species,  R.  Brown  did  not  ob- 
serve a  single  moas. 

1743.  In  the  whole  gljobe^  the  monoicotyledone^,  including  the  grasses,  liliaceas,  scita- 
mencse,  fte.  are  to  the  whole  of  the  perfect  plants  as  1  to. 6;  in  the  temperate  zones 
(between  S€°  snd  52^,)  as  1  to  4 ;  and  in  the  polar  r^ons  as  1  to  20.  In  Germany^ 
the  monoco^ledonesB  are  to  the  total  number  of  species  as  1  to  4};  in  France  as  1  to 
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4||la  New  BUUimI  ttutkreegnnddMBuaiof  pbnts,  b^fanlBgwithtluteaqiUdaua, 
■n  nvari]'  m  ! ,  9^  >nd  T}. 

1744.  Dfatfyttdmiag.  fn  the  wliole  globe,  the  nionocotjitidcmca  are  (MJmUed,  bj 
R.  Brown,  from  PBreooh'i  Synopiii,  (^Gen.  Rem.  imtkt  Bol.  of  Terr.  Avtl.  1814.)  •»  ■>• 
to  tbe  dicDtyiedonea  sa  3  to  1 1  ;  or  with  the  ulctldDn  or  undeicnlwd  ptanti,  «  3  to  9. 
Fron  llie  Hjuator  to  30°  of  nortli  lililude,  ibty  are  M  1  to  j.  la  llw  hif(lwr  ladtudn  ■ 
gnduri  diminudoa  oT  dicMjledonnB  Ukes  plan,  until  in  about  60°  north  ladnide  and 
Sffi  •OBtfa  latilude  the^  tcarcelf  equal  half  tbelT  intertropial  proporlfinii.  Tlie  fenu  in 
tbe  temperate  regioni  bfe  to  the  whole  number  of  ipeeiei  as  1,  9,  and  5  ;  that  ia,  In  tha 
polar  regions  ai  1,  !n  the  tanpertte  countries  ai  3,  mA  in  the  inlertropieal  regiotu  at  5. 
!■  Fkance,  (emi  fonn  A  patt  oT  the  phauerogamoui  plania  ;  in  Germany  }, ;  in  I^p- 
laod^ 

1 745.  The  iMltirat  irrden  oT  perfect  or  phanerogamous  plants  ate  variouil  j  diaHbuted 
tn  diArent  ceuntria.  llw  following  Table  pves  a  general  view  of  the  relive  pmpor. 
tioDi  of  aereral  natural  oitlert  of  perfect  plaoti  in  Fiance,  Germanj,  and  Inland. 
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1746.  The  titoU  imuerul  pla/Ui  are  Ifae  agamoiu 
families.  Tbtii  germs  are  the  only  ones  vhich  nature 
derelopes  ipontaneouilf  in  all  climatea.  The  pdly- 
trjrchum  conunuue  (_fig.  944.)  grows  in  all  latitudes ; 
in  Europe  and  under  the  equator  j  on  high  moun- 
tains and  on  a  letel  with  tbe  sea;  In  shon,  wherever 
tbere  ia  shade  and  faumiditf.  No  pbaDerogamous 
plum  bare  organs  sufltciently  8ei!ble  to  acconunodate 
themselves  in  this  manner  to  every  lonc.  Tbe  alsine 
media,  fragaria  vesca,  and  solanum  nigrum,  have  been 
it4ipoeed  to  enjoy  this  advantage  ;  but  all  that  can  be 
•aid  is,  that  tboe  plants  are  veiy  much  spread,  like  the 
people  of  the  race  of  Caucasos,  in  the  northern  part  of 
L  (HvmbeUt.) 


Smt.  VL    StanomkcU  DiHiibuliim  ^  Vigttabla. 
IT4T.   Tht  pbntt  ekfefl;/  en^Joycti  fn  Annum  ecunonji  d^tr  in  djgimi  tSmalet  and 
eountrwt  J  but  some,  at  Uie  cer^  grasses,  ore  in  univenal  use ;  anS  others,  as  the  banana 
iud  plantain,  only  in  tbe  countries  which  produce  them. 
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1748.  7%e  hread-com  of  the  temperate  climates  Is  chiefly  wheat  andmaise ;  of  the  iiot 
dimates  rice,  and  of  the  coldest  climates  barkj. 

1749.  The  edible  roots  of  the  old  world  are  chiefly  the  yam,  sweet  potatoe,  onion,  car« 
rot,  and  turnip ;  of  the  new  the  potatoe. 

1750.  The  oleraceous  herbi  of  temperate  climates  are  chiefly  the  brassica  family,  and 
other  cruciferae.  In  hot  climates  pot-herbs  are  little  used.  L^pimes,  as  the  pea,  bean, 
and  kidney-bean,  are  in  general  use  in  most  parts  of  the  old  world. 

1751.  The/hdis  ^  the  northern  hemisjihere  belong  chiefly  to  the  orders  of  Pomaces, 
AmygdalinesB,  Grossulares,  RosaoesB,  Vitioen,  and  Amentaceas. 

175BL  The/hiiU  qfike  Eatt  Indies  belong  chiefly  to  Myitaceft,  Guttlferee,  Aunnten,  Muaaoec,  Fkhme. 
Cnenrtsitacett,  M jratleeB, &c.  "' 

175&  7V/miit(ifGUiiaare  chiefly  of  theordenorAuzantcs,MyTtaoefl^IUuBuie«B^Foiiiic^ 
BiMia,  Filiiue,  Ac. 

17517VyHi«f  of  Africa  belong  to  Sipotcs,  Ffdnue,  ChryiobalaneB,  GtittlferMB^' Apodnec,  Pspiliooaces, 

175S.  JhefrUU  ofSmUk  America  belong  to  AnnoiueeK,  Myrtaeett,  Terebintaces,  MyrtetioaBw  IUbwu 
BmmriiarwB,  Sapotes,  Laurioc,  Chryiobalanec,  Musacec,  FapUlonaceae,  and  Paadfloien. 

175^.  l%e  nuul  showy  herbaceous  JUnaers  of  the  temperate  xone  belong  to  Rosacec, 
Tiliaresp,  Iridesp,  Eiidne,  Ranunculace«,  Primulace«,  Caryophylleae,  Gentiane«,  &c. 
Hioae  of  the  torrid  zone  belong  to  the  Sdtunineee,  Ajnaryllides,  BignoniacesB,  Mela- 
~^  e,  Magnoliace»,  Papilionaceot,  Apodneas,  &c. 


1757.  The  moat  iiaefli]tfmfer^«r«  of  temperate  cItmaleB  are  of  the  pine  or  fir  kind;  of  warm  dimates 
the  paim and bamboa    7%euiii9ersalagriei/iiiral order ieike  Oramhieto. 

Sbct.  VII.     Arithmetical  Distrilmtion  of  Vegetables, 

175S.  The  Mai  number  of  species  of  plants  known,  amounted  in  1820  to  about 
44,000^  ci  which  38,000  luTe  been  described.  According  to  Humboldt  and  E. 
Brown,  they  are  tbnis  distributed :  in  Europe  7000 ;  in  temperate  Asia  1500 ;  in 
etjuinoctial  Asia  and  the  adjacent  islands  4500 ;  in  Africa  SOOO;  in  temperate  America^ 
in  both  hemispheres,  4000;  in  equinoctial  America  18,000;  in  Mew  Holland  and  tho 
ishnidsof  the  Pacific  Ocean  5000;  —  in  all  38,00a  In  Spitsbergen  there  are  SO  species 
of  perfect  plants;  in  Lapland  534;  in  Iceland  533;  in  Sweden  1S99;  in  Scotland  900; 
in  Britain  1400;  in  Brandenburg  9000 ;  in  Piedmont  9800 ;  in  Jamaica,  Madagascar^ 
and  the  coast  of  Coromandel,  from  4000  to  5000.  It  is  now  (anno  1824)  believed  that 
there  may  be  from  100,000  to  900,000  species  of  plants.      Such  is  the  progress  of 


SscT.  VI 11.    Distr^uHon  of  the  BriHth  FlorOf  indigenous  and  exotic, 

1 759.  Mout  thirteen  thousand  plants  compose  the  Hortus  Britannicus,  or  such  species 
as  admit  of  cultivation.  Mosses,  Fungi,  Fad,  Algas,  and  Lichens  are,  with  a  few  excep- 
tions, excluded. 

1 76a  The  natives  of  Britain  which  enter  into  this  Hortus  are  upwards  of  1 400  species ; 
bat  the  native  British  Flora  contains  in  all  above  3300  species.  Of  these  there  are  about 
1437  cotyledonous  plants,  and  nearly  1893  of  imperfect,  or  of  what  are  termcfd,  in  the 
Joasieuean  system,  acotyledonese. 

1761.  Of  the  cotyledonous  or  perfect  plants,  182  are  trees  or  shrubs ;  855  are  peren- 
nials;  60  are  bieniuals;  and  340  annuals.  Of  the  trees  and  shrubs,  47  are  trees;  25 
above  thirty  feet  high,  and  the  remainder  under  thirty,  but  above  10  feet  high.  Of  the 
perennials  83  are  grasses ;  the  next  greatest  number  belong  to  the  two  first  orders  of  the 
dass  Pentandria;  the  next  to  the  ^nsenesia ;  and  the  third  to  Monoeda  Triandria,  or 
the  Cjrperaceie  of  Jussieu,  comprehending  chiefly  the  genus  Carex,  Most  of  the  bien- 
niab  belong  to  the  first  order  of  the  19th  class,  and  the  two  first  orders  of  Pentandria. 
There  are  41  annual  grasses ;  52  annuals  belong  to  the  two  first  orders  of  Pentandria ; 
and  the  next  greatest  number  of  annuals  to  Diadelphia  Decandria,  which  includes  the 
trefoils  and  vetches. 

1769.  Of  the  CryptogameOf  or  imperfect  plants,  800  are  fungi ;  18  alg« ,  373  lichens  ; 
85  hepalics ;  460  musd ;  and  130  ferns ;  according  to  an  estimate  (in  Rees*s  Cydop. 
art.  Fiamt,)  understood  to  be  made  by  Sir  J.  £.  Smith. 

1763.  In  rcgvd  to  the  dtstribution  if  the  perfect  planU  as  to  elevation,  little  or  nothing 
hM  been  yet  generalised  on  the  siit:gect.  In  regard  to  soils,  976  are  found  in  bogs,  and 
maiahy  or  moist  places ;  140  on  the  sea-shores ;  128  in  cultivated  grounds ;  121  in  mea- 
dows and  pastures;  78  in  sandy  grounds;  76  in  hedges  and  on  hedge-banks;  70  on 
chaikj  and  other  oslcareous  soUs ;  64  on  heaths ;  60  in  woods ;  30  on  walls ;  29  on 
radis;  and  19  on  salt4narshes ; — reckoning  from  Galpine*s  Compend,  FL  Brit, 

17M.  In  the  diatrikmition  of  the  Cryptogamea,  the  ferns  prevail  in  rocky  places  and 
wartea ;  naoat  of  the  musd,  hepatid,  and  lichens,  on  rocks  and  trees ;  most  of  the  frid 
aial  algs  in  the  sea ;  and  of  the  fungi,  on  decaying  vegetable  bodies,  especially  trunks 
of  trees,  numuiM,  &c. 
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Part  II. 


1 705*  In  retpect  to  geogrtqtkioal  ditHbutioih  ^  moimtBioousaiid^ly  dhtiictB  of  Eng- 
land and  South  Wales  are  most  prolific ;  the  greatest  number,  according  to  eitent  of  aurr 
fac9f  are  found  in  England  and  Wales,  and  the  smallest  number  in  Ireland. 

1766.  The  genera  of  the  native  British  Flora  enter  into  23  classes  and  71  orders  of  the 
l<mner,  and  8  classes  and  121  orders  of  the  latter  system. 

1767.  With  respect  to  the  uset  or  application  of  the  native  FlorOf  there  are  about  18  sorts 
of  wild  fruits  which  may  be  eaten,  ezclusiye  of  the  wild  apple  and  pear ;  but  only  the 
pear,  apple,  plum,  currant,  raspl)erry,  strawberry,  and  cranberry,  are  gathered  wild,  or 
cu]ti?ate(d  in  gardens.  There  are  about  20  boiling  culinary  plants  natives,  including  the 
cabbage,  sea^kale,  asparagus,  turnip,  carrot,  and  parsnep.  There  are  aibout  the  same 
number  of  spinaceous  plants,  salading,  and  pot  and  sweet  heibs,  which  maybe  used,  but 
of  which  but  a  few  only  enter  into  the  dietetics  of  modem  cooks.  There  are  tliree  fungi, 
in  general  use,  the  mushroom,  truffle,  and  morel;  and  various  others,  as  well  as  about 
eight  species  of  sea-weeds,  are  occasionally  eaten.  There  are  about  six  native  plants 
cultivated  as  florists*  flowers,  including  the  primula  elatior,  crocus,  narcissus,  dianthus, 
&c.  Nearly  100  grasses,  clovers,  and  leguminous  plants  are  used  in  agriculture,  or  serve 
ID  their  native  places  of  growth  as  pasturage  for  cattle.  Two  native  plants,  the  oat  and 
the  big,  or  wild  barley,  are  cultivated  as  farinaceous  grains.  Most  of  the  trees  are  used 
in  the  mechanical  arts,  for  fuel,  or  for  tanning :  one  plant,  the  flax,  not  an  aboriginal 
native,  but  now  naturalised,  affords  fibre  for  the  numufacture  of  linen  cloth.  Various 
plants  yield  colored  juices,  which  may  be,  and  in  part  are,  used  in  dyeing ;  and  some 
hundred  species  have  been,  and  a  few  are  still  used  in  medicine.  About  20  cotyledonous 
plants,  and  above  50  cryptogamete,  chiefly  fungi,  are,  or  are  reputed  to  be,  poisonous, 
both  to  men  and  cattle. 

1 768.  By  the  art^icial  Flora  of  Britain^  we  understand  such  of  the  native  plants  as  ad- 
mit of  preservation  or  culture  in  gardens ;  and  such  exotics  as  are  grown  there,  whether 
in  the  open  ground,  or  in  different  descriptions  of  plant  habitations.  The  total  number 
of  species  which  compose  this  Flora,  or  Hortus  Britannicut,  as  taken  from  Sweet's  cati^ 
logue,  is  about  13,000,  including  botanists'  varieties,  and  excluding  agamous  plants. 
This  is  nearly  a  fourth  part  of  the  estimated  Flora  of  our  globe^  and  may  be  considered 
in  regard  to  the  countries  from  whence  the  plants  were  introduced ;  the  periods  of  their. 
intro£sction ;  their  obvious  divisions ;  their  systematic  classification ;  their  garden  habit- 
ations ;  their  application  ;  and  their  native  habitations. 

1769.  With  respect  to  the  native  countries  of  the  artificial  Flora  or  Hortus  Brttannicus, 
of  970  species  the  native  countries  are  unknown ;  the  remaining  12,000  species  were  fin^ 
introduced  from  the  following  countries :  »— 


IStmon, 


CditHitetit, 

a  of  Europe  -  659 

Spain     .       .  9G6 

Italy  ...  SOS 

Hangarj  .    -  173 

Austria    .     .  171 

Gennany  .    .  13i 

Switserland   -  117 

France     .  <  .  103 

Various  other!  ^^ 
Farts          S 

/•biadf. 

Madekra   .    .  75 

Candia      .     .  68 

Other  Idandf.  352 

Britain     .     .  1400 


Asia. 


ConHiunL 
East  Indies    . 
Siberia   .       . 
Levant    .     . 
China     . 
Caucasus  .    - 
Penia     . 
Japan     . 
Svria   ... 
Various  otberl 
Farts     .     3 

New  So.  Wales 
New  Holland 
Ceylon    . 
VanXMeman'sl 
Land    .      j 
Other  Islands 


896 

asi 

813 
905 
67 
37 
36 
19 

82 


S39 

15S 

31 

SI 

73 


AraicA. 


CoHUnetU. 

Crae  of  Good^  qgtn 

Baibary  .  .  77 
69 
13 
IS 
11 
8 
8 

51 


top* 
Monx 


orooco  .  m 
Sierra  Leone  . 
Guinea  . 
Abyssinia  -  - 
Algiers  .  *  . 
Various  other! 

Farts    .    i 


Canaries  -  • 
Tenerilft  .  . 
St  Helena 
Cape  Verde 
Islands 


3 


8S 

SI 

6 


Amskica. 


Sm  GnUinetU, 
Mexico    - 
Feru    -     -    - 
Brasil   -    .    . 
Guinea     -     - 
Vera  Crus      - 
Caraoou    -    - 
ChUi       .       . 
Buenos  Avrea 
Various  oUierl 
Places    .    i 


2f,  ConUtnewt, 
102  United  States     18221 


77  [Carolina 
74  'Virginia 


33 
22 
81 
89 


Canada 
Missouri 
Louisiana 
Georgia 


8  Florida. 


8.  Islands. 
Cayenne 
Fslkland 

Islands 
Tern  del 

Fuego 


275 


9 


Other  narts 
of  British 
America  and  ^ 
the  United     I 
States  .   .   J 


129 
49 

88 
94 
18 
16 
9 


lU 


N.Itktmds. 

West  Indies    .  435 

Janudca    .      -  948 

Bahamas  .      .  9 

Other  Islands  55 


European  plants  in  the  artificial  Flora  of  Britain       ....       -  4169 

Asiatic 8365 

African 2639 

South  America         .          .- 644 

North  America S3SS 

Native  countries  unknown                   .         .         .'        ...  970 


13,140 


1770.  With  respect  to  the  dates  of  the  introduction  of  the  exotics  front  tboee  diflferent  • 
countries,  the  dates  of  the  introduction  of  none  are  known  before  the  time  of  Gerard,  in 
Henry  VIII.'s  reign.    From  this  author  and  Trew,  it  appears  that  47  species  Wore  intro- 
duced on  or  before  1548,  including  the  apricot,  fig,  pomegranate,  &c.    Hiose  previously* 
introduced,  of  which  the  dates  are  unknown,  may  be  considered  as  left  here  by  the  Ho- 
maQ8>  or  afterwards  brought  over  from  France,  Italy,  and  l^pain,  by  the 


Book  I.   -  DISTEIBUTION  OP  THE  BRITISH  FLORA.  t7S 

and  preaerred  in  the  gudens  of  the  rdigioui  houK*.  Hcmy  died  In  154T  i  but  the 
planta  iatroduced  in  t^  year  after  hii  deuh,  in*7  be  conaidered  n  properly  belonging  to. 
hit  reign. 


•^^^ff^^ '■" 


Si*.  II.  IWO  »  UU.  Ul  pUiW  llHUihrl,  lUtt] 
■  milmJ  to  Ru.  Mefrnji,  rndSniat  ntm  In  Hi* 
* .1 —  -'  i^  1^^  Hflcky,  tmi^td  hi  lA&S.     TM 


I7TI.  Whh  respect  b)  lie  otninu  cAan>e(i!ra/*(Ae  artjlScto/ Piora,  350  species  are  hai^y 
trees  or  dmibs  ;  of  these  STO  ere  trees  above  10,  and  100  trees  above  SO  feet  high.  Of 
tbe»,  the  larch,  spnice  fir,  sjlier  Gr,  and  Lombardy  poplar,  sometimea  atlaiu  the  height 
of  100  feer.  Aboie  400  species  are  hardy  grasses.  Of  the  tender  eiodcs,  the  greater 
number  are  trees  or  shrulK,  and  the  next  greatest  number  annuals  and  bulbs.  He 
evion  of  the  bloaaoms  are  generally  ikh  and  vivid  in  proportion  to  the  wanulh  of  the 
climate  of  which  the  plants  are  nadTes. 

1779.  PunKataiU  Btitiik  Flora.  Tlie  whole  of  the  plants  enumerated  as  forming  the 
Bfitiifa  Flora,  are  probably  not  at  any  one  time  all  in  existence  in  Britain.  Many  of  them, 
especially  Ibe  exotic  ^edes,  which  wen  incroducedatKeir,  have  been  lost  there  through 
aecideoli  or  diaeaacs,  and  are  wanting  for  a  time  till  new  seeds  or  plants  are  abCainrdfiiHa 
abroad-  Had  ttiey  been  distributed  among  tbe  nunerymen  they  would  have  been 
abandantly  multiplied  and  spread  over  tbe  country.  Catualcies  happen  even  to  hardy 
plants,  and  a  species  which  at  one  time  is  to  be  found  in  moderate  quantities  in  tbe  ntir- 
leiieE  is  at  another  period  compniativety  acarce.  Tbus,  if  we  reduce  the  actual  number, 
of  spedes  to  be  found  in  cultivation  at  one  time  to  from  9000  to  10,000,  it  will  be  found 
Bearo- tbe  truth.  In  the  public  nurseries,  variedea  are  very  much  cultivated,  in  order,  aa 
it  woe,  to  place  the  beauties  of  esteemed  species  in  different  points  of  view ;  or  to  produce 
in  Tcgeubles  something  tuialogous  to  what  are  called  variations  in  musical  compositions. 
Tbe  following  may  be  considered  as  a  popular  or  horticultural  distribution  of  the  qwcies 
and  varieties  obtainable  from  British  nurseries.  It  is  talcen  &om  a  catalogue  entitled 
Froinntua,  &C. ;  or  Forerunner  of  the  collection  in  Page's  Southaniptoo  nuiserj-garden,' 
drawn  up  by  L.  Kennedy,  (late  of  tbe  Hstnmersmith  nursery,)  and  published  in  1818.- 
It  is  a  work  of  great  practical  utility,  and  with  Sweet's  Horlut,  should  be  in  the  bands 
of  every  gardener,  who  has  a  collection  of  plants  under  his  care. 

1773.  Hard^  PlanU. 


1774.    Onm-AmaeandDry-UoveFlanU. 
.       .      -      ua  ^u 
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1775.  ffot-^ouse  Hants. 

TtMt  nd  dmibf SM  AnalOm                                                -            -         t5 

Climbm                                     .            .          .        lao  BMdjm  weUanhMm         -            •            .          •         6A 

BnoeiilaBt  pbnti                                   ...        iso  ____ 

....          80  T«lil  IMS 

170  __ 


1776.  jtnnualif  naiiue  and  exotic, 

8p.ftVar.  ap.k.Vv. 

UUfbudj         ....  -        140  *^  

-  *         -  .100  Todd   SCO 

«00 


2Wa/.  Hardy,  4580;  green-houae  and  diy-stove,  S180 ;  hot-houae,  1463;  annuala, 
820 ;  total,  10,043 ;  of  thne,  above  3000  maj  be  considered  aa  varietiea,  so  that  the 
actual  hortiu  procurable  in  British  Durseries,  may  be  estimated,  aa  to  the  British  hortiia 
of  books,  aa  7  to  12,  or  iDcluding  the  cryptogamous  plants,  as  8  to  12. 

1777.  With  respect  to  the  application  cf  the  purduuable  Flora  of  Britain,  including 
apedes  and  varieties,  we  submit  the  following  as  only  a  rude  outmie,  the  subject  not 
admitting  of  perfect  accuracy  from  the  ever- varying  number  of  varietiea. 

1778.  Varietiei  of  Fruit-trees,  and  Frtat-bearing  JPlants,  for  Sale  in  British  Nurseriea. 

8p.ftVnr.      ^  ^  Sik&Vir.  8^*Var. 

Ajjtoi  .  .  ----—  ..  „     -     . 

Median 


AliimuflB 


900     Awiooii   "*    •                       '         JIO     CmbaTj  .        .         :  i 

900      Plaint  '"*      


8  Chenta 
t  Onp« 

9  Flm 

OU  UOaNOCRMi 

100  Cvmnto 

flO  RMpbmta 

6  tMnvlMfxtei 


lAO  MolbtRlM 

100  FlllMrti 

SO  WaiBoU 

90 


a 

6 

s 

-   -^-  3 

too      Milau  15 

4      PliM.«|i|ilti  ...  ID 

.  SO  Total    UI7 


1779.  Fseulent  Herbaceous  PJofOf,' annuals  and  perennials,  used  in  Horticulture. 

Bp.&Vir.  _                                         Sp.«tVar.  «                             Sp.ftVv. 

CaUMseMbe                      .        1    99  Pot hertMand itanddttawi            II    16  Bdlbla   vid    plaati  which Y    «,    ., 

MKumiiMi— plti     .          .        9   A9  NvMtharIa                             .    l{   SO  mar  be  oaid^^    •      .     I    "    '* 

BKakntroeli   .                  .       10   45  Planto  oMd  In  eonftetlaiianl     ..    ,.  BdiUeAnil         •••33 

HptaaoMiaaphaito                 .        6    10  and domartlc modidiM        >    i«    U  Edlbleted^    ...        .88 

AlUaoaaitti^ti         .        .        7    IS  Plaau  mod  aa  |iiaMiia>  audi    .o   m                                                

AtpanRiBoiiiplaatB      -       -       11    18  pickki      .       .       .          ^    "    »  ;          TMal     1A4  337 

Aoitaoaom  puBls                        mo   40  ^_>a>^w.B 

1780.  Florists*  Flowers,  used  in  Floriculture. 

^„ ^«_.         8i».*Var.  Sp-ftVar.  8|>.ftVv. 

BmOoiii  roolei  Ptrnd*.  Cokhlemm                      •         -        10  TUiiuiJ  loiifljJJtaari 

Hjaefaidia                                        SOO  Otbariorti                                        loo  Dahliaa         ....      400 

Twipa      ....       900  f%iwm  naUPImaU,  Pmnki                             •      -        SO 

^«aiHi      '         '        '         •      ISSt  ^".'**^                       •          -      WO  Rammcoluaai                    -       -      900 

NaidMl         ....       900  Polyanthi                       •           .       100  Afmwiht            .                         SOU 

litai         ....        CO  PrimroMi         •        •       •       •        tO                                                        - 

VkMIIalai                 .        .       .        fO  Co«il^                          •          .         10  TMSl 

Cfovn-imiiariala      ...        SO  Flnka         ....      goo 

Xtaoacails                         .        .        e  CarnatlaM         ...      goo 


1781.  JSortfy    Timber-trees  and  Strubs,  used  in  Arboriculture,  Floriculture,   and 
Landscape-gaidening. 

8p.diVar.  8p.&V«. 

Tveai  planted  for  dmber                      •          •         .      100  Shrnte  planted  for  vafkni  «•%  at  fW,  chareoal,!             „ 

other  mdU  puipowa                              SO  bark,  Avrweod,  dw.                                         J   -         " 


^ „         .  SO 

Tica  planted  tvomament  -       180  

10  Total   990 


1782.  AgricuUural  Herbaceous  FtavUs,  grown  for  Food  for  Men  and  Cattle,  and  ibr 
uae  in  various  Arta. 

•      ttpwdiVar.  8p.ftVar. 

GfdBafiirhamanfbad         •         .        .       •      •       4     80  Planta  ued  for  djcinft                                   •        •       S      8 

itagoaklnoaaaaadi                    ..•••4     10  PUntauMdforthedothlntarti                    •         •      t      S 

Rooia                                                                           6     SO  SeaplmtaiMd             ...          •         .      €       6 

"^         ...                                       .        .      9     15  MflaMO  wed  In  djria*          ...             .11 

fer  fpnlMftir  the  faife.1  ^    ^     ^ fix  vafkni  pwpoaarin  tht  am  6      6 

ItandaMDoaa      ••55  Total   €6    IIS 


1783.  IRsceUaneous  applications  of  Hardy  Perennials,  native  and  exotic. 

8^ftV«r.  8p.ftVar. 

•adiaiaseiiHdfaiflovMHpn^'l          sn     Peed  ftr  dbHHatlan  and  paftuiw  j  SO 

^^^  twi  <nniMrertih,fai  wibmn  cam  abent      j          ^^  ->.^— 

UHdfai  the  modem  phMrmacopelM                                     50  Total    870 


1784.  Application  rf  curious  hol-liouse  exotics,  or  such  plants  rf  ornament  as  require  the 
protection  of  glass.  Of  these  there  are  in  ordinary  green-houses  seldom  more  than  100 
apedes  and  varieties,  and  not  more  than  half  that  number  in  most  of  our  plant^atovea. 
The  remainder  of  this  claaa  are  confined  to  the  public  and  private  botanic  gaidena,  and 
to  eminent  public  nurseries.  Many  of  this  tlivision  are  of  great  importance  in  their  na. 
tive  countries,  as  the  indigo,  sugar-cane,  tea-tree,  cinnamon,  &c. ;  the  mango,  durion, 
and  other  excdlent  fruits,  the  palms,  bamboos,  &c.  Even  some,  here  treated  as  entirely 
ornamental,  afford  useful  products  in  their  own  countries,  as  the  camelUa,  sun^flowtr, 
&c.  from  the  feeds  of  which  oils  are  expressed  in  China  and  America.     The 
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or  praerTBtion  of  living  vpedmeoM  of  these  plants,  tberefore,  in  our  green-houses  and 
stoves,  b  a  nUional  entertainment,  and  also  useful,  as  many  species  b^ome  in  time  a^ 
dimated,  and  some  even  natuimlised;  and  uses  maj  in  time  also  be  discovered  for  such 
as  are  now  merely  looked  on  as  objects  of  curiosity.  But  it  is  quite  enough  to  justify 
much  more  than  all  the  care  that  is  taken  to  obtain  and  preserve  them,  iSbat  they  contri- 
bute to  elegant  enjoyment ;  for  what  is  life  when  it  does  not  exceed  mere  obedience  to 
the  animal  instincts? 

1785.  With  respect  to  the  native  habUationt  tf  the  exotic  part  of  the  BriHth  HortuMf 
little  can  be  advanced  with  certainty.     In  general  it  seems  to  appear  that  moist  and  mo- 
dentely  warm  dimates,  and  irregular  surfaces,  are  most  prolific  in  species;  and  judging 
of  the  whole  world  from  Europe,  we  should  venture  to  consider  half  the  species  of  plants 
in  existence  as  growing  in  soft  and  rather  moist  grounds,  whether  low  or  elevated.     Hie 
soil  of  sur&ces  constantly  moist,  or  inclining  to  be  moist,  whether  watered  from  the  at- 
mosphere or  firom  subterraneous  sources,  is  almost  always  found  to  be  minutely  divided, 
and  generally  of  a  black  v^etable  or  peaty  nature.     Immense  tracts  in  Russia  and  Ame- 
rica are  of  tUs  description,  and  even  when  dry,  resist  evaporation  better  than  any  other* 
In  such  soils,  the  roots  of  plants  are  generally  small  and  finely  divided,  as  in  the  heaths, 
most  bog  plants,  and  nearly  all  the  American  shrubs.     The  next  sort  of  habitation  most 
prdtfic  m  species,  appears  to  us  to  be  arenarious  soils  in  temperate  climates,  and  in  pro- 
portion to  their  moisture.     Here  the  roots  of  plants  are  also  small,  but  less  so  than  in 
soils  of  Ihe  former  description.   On  rocky  and  calcareous  soils  the  roots  of  plants  are  ge- 
nerally strong  and  woody,  or  at  least  long  and  penetrating.     In  clayey  habitations,  ex- 
clusive of  the  alluvial  depositions  of  riven,  few  plants  are  found,  and  these  generally 
grasses,  or  strong  fibrous-rooted  herbaceous  plants,  or  tap-rooted  trees.     Such  at  least  is 
the  amount  of  our  generalisations ;  but  as  our  observation  has  been  limited  to  Europe, 
and  does  not  even  extend  to  the  whole  of  it,  those  who  have  visited  Africa  and  Asia  are 
nroch  noore  capable  of  illustrating  the  subject     One  conclusion  we  think  the  cultivator 
b  fully  entitled  to  drsw,  that  the  greater  number  of  plants,  native  or  foreign,  will  thrivd 
best  in  light  soil,  such  as  a  mixture  of  soft  black  vegetable  mould  or  peat  and  fine  sand 
kept  mofkrately  moist ;  and  that  on  receiving  unknown  plants  or  seeds,  of  the  native  sites 
of  which  he  is  ignorant,  he  will  err  on  the  safe  side  by  placing  them  in  such  soils  rather 
than  in  any  other;  avoiding,  most  of  all,  clayey  and  highly  manured  soils,  as  only  fit 
Ibr  certain  kinds  of  plants  constitudonally  robust,  or  suited  to  become  monstrous  by 
cnliiiie« 


Chap.  VIL 
Origm  and  Principles  of  Cultyre  om  derived  from  the  Study  of  VegetableB. 

1786.  The  final  object  of  all  the  sciences  b  their  appHcatian  to  purposes  st^sernent 
to  the  wants  and  desires  of  men.  The  study  of  the  vegetable  kingdom  is  one  of  the 
most  important  in  this  point  of  view,  as  directly  subservient  to  the  arts  which  supply 
food,  dotfaing,  and  medidne ;  and  indirectly  to  those  which  supply  houses,  machines 
for  conveying  us  by  land,  or  by  water,  and  in  short  almost  every  comfort  and  luxury. 
Without  the  aid  of  the  vegetable  kingdom,  few  mineral  bodies  would  be  employed 
in  the  arts,  and  the  great  majority  of  animals,  whether  used  by  man  as  laborers,  or 
as  food,  could  not  live. 

1787.  Jgriadture  and  gardening  are  the  two  arts  which  embrace  the  whole  business 
of  cultivating  vegetables,  for  whatever  purpose  they  are  applied  by  dvilized  man. 
Thar  fundamental  prindples  as  arts  of  culture  are  the  same ;  they  are  for  the  most 
part  suggested  by  nature,  and  explained  by  vegetable  chembtry  and  physiology 
(Chap.  III.  and  IV.)  ;  and  most  of  them  have  been  put  in  practice  by  man  for 
an  unknown  length  of  time^  without  much  reference  to  prindples.  All  that  b  neces- 
sary, therefore,  for  eSbcting  thb  branch  of  culture,  is  to  imitate  the  habitation,  and  to 
propagate.  Thb  is,  or  ought  to  be  the  case,  wherever  plants  are  grown  for  medical  or 
botanical  purposes,  as  in  hert>  and  botanic  gardens.  Nature  is  here  imitated  as  exactly 
as  possible,  and  the  result  b,  productions  resembling,  as  near  as  possible,  those  of 

nature* 

1788.  Tb  inerease  the  number  and  impnx  the  qualities  of  plants,  it  is  Tkeceuary  to  f^^ 

litate  their  mode  of  nutrition  by  removing  all  obstades  to  the  progress  of  the  plant. 
Tliese  obstades  may  dther  exist  under  or  above  the  surface;  and  hence  the  origin  of 
diainiiig,  dearing  from  sur&ce-incumbrances,  and  t»  various  operations,  as  digging, 
ploughing,  ftc  for  pulverising  the  soil.  Nature  suggests  thb  in  accidental  ruptures 
of  the  surfrce,  broken  banks,  the  alluvial  depositions  from  overflowing  rivers,  and 
the  e«th  thrown  up  by  underground  animals.     Many  of  the  vegetables  within  the 
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mfluence  of  such  accidents  are  destroyed,  but  such  as  remain  are  ameliorated  in 
quality,  and  the  reason  is,  their  food  is  increased,  because  their  roots,  being  enabled 
to  take  a  more  extensive  range,  more  is  brought  within  their  reach. 

1789.  It  is  necesMryf  or  at  least  acUMiUagams,  to  supply  food  arlifidattys  and  hence 
the  origin  of  manuring.  AU  organised  matters  are  capaible  of  being  converted  into 
the  food  of  plants ;  but  the  best  manure  for  ameliorating  the  quality,  and  yet  retaining 
the  peculiar  chemical  properties  of  plants,  must  necessarily  be  decayed  plants  of  their 
own  species.  It  is  true  thiU  plants  do  not  differ  greatly  in  their  primary  principles,  and 
that  a  supply  of  any  description  of  putrescent  manure  will  cause  all  plants  to  thrive ; 
but  some  plants,  as  wheat,  contain  peculiar  substances,  (as  gluten  and  phosphate  of 
lime,)  and  some  manures,  as  those  of  animals,  or  decayed  wlieat,  containing  the  same 
substances,  must  necessarily  be  a  better  food  or  manure  for  such  plants.  Manuring  is 
an  obvious  imitation  of  nature,  every  where  observable  by  the  decaying  heibage  of 
herbaceous  plants,  or  the  fallen  lea^ves  of  trees,  rotting  into  dust  or  vegetable  mould 
about  their  roots ;  and  by  the  effect  of  the  dung  left  by  pasturing  or  other  animals. 

1790.  AmeUoratum  of  climate  is  farther  advantageous,  in  improving  the  qualities  of 
vegetables,  by  increasing  or  diminishing  its  temperature  according  to  the  nature  of  the 
plant;  unless,  indeed,  it  is  situated  in  a  climate  which  experience  and  observation 
show  to  be  exactly  suited  to  its  nature.  Hence  the  origin  of  shelter  and  shade,  by 
means  of  walls,  hedges,  or  strips  of  plantation;  of  sloping  surfaces  or  banks,  to 
receive  more  directly  or  indirectly  the  rays  of  the  sun ;  of  rows,  drills,  and  riclges, 
placed  north  and  south  in  preference  to  east  and  west,  in  order  that  the  sun  may  shine 
on  both  sides  of  the  row,  drill,  or  ridge,  or  on  the  soil  between  rows  and  drills  eveiy 
^y  in  the  year ;  of  soils  better  calculated  to  absorb  and  retain  heat ;  walls  fully  ex- 
posed to  the  south,  or  to  the  north ;  of  training  or  spreading  out  the  branches  of  trees 
on  these  walls;  of  hot-walls;  of  hot-beds;  and  finally  of  all  the  variety  of  hot- houses. 
Nature  suggests  this  part  of  culture,  by  presenting,  in  every  country,  different  degrees 
of  shelter,  shade,  and  surface,  and  in  every  zone  different  climates. 

,  1791.  The  regulation  of  moisture  is  the  next  point  demanding  attention;  for  when 
the  soil  is  pulverised,  it  is  more  easily  dried  by  the  penetration  of  the  air ;  when  an 
increase  of  food  is  supplied,  the  medium  through  which  that  food  is  taken  up  by  the 
plant  should  be  increased ;  and  when  the  temperature  is  increased,  evaporation  becomes 
gireater.  Hence  the  origin  of  watering  by  sur&ce  or  subterraneous  irrigation,  manual 
supplies  to  the  root,  showering  over  the  leaves,  steaming  the  surrounding  atmospherei 
&c  Hiis  is  only  to  imitate  the  dews  and  showers,  streams  and  floods  of  nature;  and 
it  is  to  be  regretted  that  the  imitation  is  in  most  countries  attended  witli  so  much  labor, 
and  requires  so  much  nicety  in  the  *  arrangement  of  the  means,  and  judgment  in  the 
application  of  the  water,  that  it  is  but  very  partially  applied  by  man  in  every  part  of 
the  world,  excepting  perhaps  a  small  district  of  Italy.  But  moisture  may  be  excessive  ; 
and  on  certain  soils  at  certain  seasons,  and  on  certain  productions  at  particular  periods 
of  their  progress,-  it  may  be  necessary  to  carry  off  a  great  part  of  the  natural  moisture, 
ratlier  than  let  it  sink  into  the  earth,  or  draw  it  off  where  it  has  sunk  in  and  injuriously- 
accumulated,  or  prevent  its  falling  on  the  crop  at  all ;  and  hence  the  origin  of  surface- 
drainage  by  ridges,  and  of  under-draining  by  covered  conduits,  or  gutters ;  and  of 
awnings  aifd  other  covers  to  keep  off  the  rain  or  dews  from  ripe  fruits,  seeds,  or  .rare 
flowers. 

179S.  The  regulation  cf  Hghi  is  the  remaining  point  Light  sometimes  requires  Co 
be  excluded  and  sometimes  to  be  increased,  in  order  to  improve  the  qualities  of  v^e- 
tables ;  and  hence  the  origin  of  thinning  the  leaves  which  overshadow  fruits  and  flowers, 
the  practice  of  shading  cuttings,  seeds,  &&,  and  the  practice  of  blanching.  The  latter 
practice  is  derived  from  accidents  observable  among  vegetables  in  a  wild  state,  and  its 
influence  on  their  quality  is  physiologically  accounted  for  by  th^obstruction  of  per- 
spiration, and  the  prevention  of  the  chemical  changes  effected  by  light  on  the 
epidermis. 

1793.  Increasing  the  magnitude  of  vegfitMes,  without  reference  to  their  quality,  is  to 
be  obtained  by  an  increased  supply  of  all  the  ingredients  of  food,  distributed  in  such  a 
body  of  well  pulverised  soil  as  the  roots  can  reach  to;  of  heat  and  moisture;  of  a 
partial  exclusion  of  the  direct  rays  of  the  sun,  so  as  to  moderate  perspiration ;  and  of 
wind,  so  as  to  prevent  sudden  desiccation.  But  experience  alone  can  determine  what 
plants  are  best  suited  fur  this,  and  to  what  extent  the  practice  can  be  carried.  Nature 
•gives  the  hint  in  the  occasional  luxuriance  of  plants  accidentaDy  placed  in>  favorable 
circumstances,  and  man  adopts  it,  and  improving  on  it,  produces  cabbages  and  turnips 
of  half  a  cwt.  ;  apples  of  one  pound  and  a  half;  and  cabbage-roses  of  four  inches  in 
diameter;  productions  which  may  in  some  respects  be  considered  as  diseased. 

1794.  To  increase  the  number,  improve  the  quality,  and  increase  the  magniiude  of  par- 
ticular parts  of  vegetables.  It  is  necessary,  in  tliis  case,  to  remove  such  parts  of  the 
vegetable,  as  are  not  wauled^  as  the  blooms  of  bujbous  or  tuberous  rooted  plants,  whan 
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the  bulbs  are  to  be  inereaaed,  and  the  contrary ;  the  water-ehoota  and  leaHwds  of  fruit- 
tovee ;  the  flowerHrtems  of  tobacco ;  the  male  flowers  and  barren  runners  of  the  cucumis 
tribe,  &c.  Hence  the  important  operations  of  pruning,  ringing,  cutting  off  large 
roots,  and  other  practices  for  improring  fhuts  and  throwing  trees  into  a  beaiing  state. 
At  flrst  sight  these  practices  do  not  appear  to  be  copied  from  nature ;  but,  indepen-> 
dently  of  accidents  by  fire,  ahwady  mentioned,  which  both  prune  and  manure,  and  of 
fiuit-bcaiing  trees,  say  thorns  or  oaks,  partially  blown  out  by  the  roots,  or  washed  out 
of  the  soil  by  torrents,  ^^ch  always  bear  better  afterwards,  why  may  not  the  necessity 
that  man  was  under,  in  a  primitive  state  of  society,  of  cutting  or  breaking  off  branches 
of  trees,  to  Ibrm  huts,  fences,  or  fires,  and  the  consequent  Tigorous  shoots  produced 
from  the  parts  where  the  amputation  took  place,  or  the  larger  fruit  on  that  part  of  tiie 
tree  which  remained,  have  given  the  first  idea  of  pruning,  cutting  off  roots,  &c  It 
may  be  said  that  this  is  not  nature  but  art;  but  man,  though  an  improving  animal,  is 
still  in  a  state  of  nature,  and  all  his  practices,  in  every  stage  of  civilisation,  are  as 
natural  to  him  as  those  of  the  other  animals  are  to  them.  Cottages  and  palaces  are  as 
much  natural  objects  as  the  nests  of  birds,  or  the  burrows  of  quadrupeds ;  and  all  the 
laws  and  institutions  by  which  social  man  is  guided  in  Us  morals  and  polititty  are  no 
more  artificial  tfcuui  the  instinct  which  congregates  sheep  and  cattle  in  flocks  and  berds^ 
and  guides  them  in  their  choice  of  pasturage  and  shelter. 

1795.  To  form  new  variaia  of  tf^etablOf  as  well  as  of  flowers  and  useful  plants  of 
every  description,  it  is  necessary  to  teke  advantage  of  their  sexual  differences,  and  to 
operate  in  a  manner  analogous  to  crossing  the  breed  in  animals.  Hence  the  origin  of 
new  sorts  of  fruits,  grains,  l^umes,  and  roots.  Even  this  practice  is  but  an  imitation 
of  what  takes  place  in  nature  by  the  agency  of  bees  and  other  insects,  and  the  vrind ; 
all  the  difference  is,  that  man  operates  with  a  particular  end  in  view,  and  selects 
individuab  possessing  the  particular  properties  which  be  wishes  to  perpetuate  or  improve. 
New  varieties,  or  rather  subvarieties,  are  formed  by  altering  the  habits  of  plants ;  by 
^warfimg  dirougfa  want  of  nourishment :  vaijegating  by  arenadous  soils;  giving  or 
father  continuing  peculiar  habits  when  formed  by  nature^  as  in  propagating  from 
monstrosities  —  fiodcnli  of  shoots»  weeping  ^hootSy  shoots  with  peculiar  leavesy 
flowers,  fruit,  &c 

1796.  To  propagate  and  preterve  from  d^tneracy  approved  varieties  of  vt^getsbles^  it 
is  in  general  neeeamry  to  have  recourse  to  die  difierent  modes  of  propagating  by  ezten- 
sion.  Tfana  choioef  apples  and  tree  fruits  could  not  be  perpetuated  by  sowing  their 
•ecdsy  which  experience  has  shewn  would  produce  progeny  more  or  less  difierent  from 
die  parent,  but  they  are  preserved  and  multiplied  by  grafting ;  others,  as  the  pine*apple^ 
by  cuttings  or  suckers;  choice  carnations  by  layers,  potatoes  by  cnttinga  of  the  tubersy 
he.  But  approved  varieties  of  annuals  are  in  general  multiplied  and  preserved  by  se* 
lecting  seeds  from  the  finest  specimens  and  paying  particular  attention  to  supply  suitsbie 
culture.  Approved  Tarieties  of  corns  and  legumesy  no  less  than  of  other  annual  plants, 
such  as  garden  flowers,  can  only  be  vrith  certainty  preserved  by  propagadng  by  cuttinga 
er  layers,  which  is  an  absolute  prolongation  of  the  individual ;  but  as  this  would  be  too 
todBoos  and  laborious  fiir  the  general  purposes  both  of  agriculture  and  gardening,  all 
that  can  be  done  is  to  select  seeds  from  the  best  spedmens.  Thispart  of  culture  is  the 
frrf*f*  removed  from  nature ;  yet  there  are  notwithstanding  examples  of  the  fortuitous 
gnft;  of  aoddental  layers;  smd  of  natural  cuttings,  as  when  leaves,  or  detached  potw 
tions  of  plants  (as  of  the  cardamine  hirsute)  drop  and  take  root 

1797.  Tke  preteroation  ofvegetaUetforJutun  ute  is  effected  by  destroying  or  render- 
ing dormant  the  principle  of  life,  and  by  warding  off,  as  fiir  as  practicable,  the  progress 
of  chemical  decomposition.  When  v^etables  or  fruits  are  giuhered  for  use  or  pre- 
sei  f  ation^  the  air  of  the  atmoqihere  which  surrounds  them  u  continually  depriving  them 
of  carbon,  and  forming  the  carbonic  acid  gas.  The  water  they  contain,  by  its  softening 
quaiitiea»  weakens  the  affinity  of  their  elements ;  and  heat  produces  the  same  effect  by 
dilating  their  parts,  and  promoting  the  decomposing  effect  both  of  air  and  water. 
Hence,  drying  in  the  sun  or  in  ovens,  is  one  of  die  most  obvious  modes  of  preserving 
vegetables  for  use,  as  food,  or  for  other  purposes ;  but  not  for  growth,  i£  the  drying 
processes  is  carried  so  far  as  to  destroy  the  principle  of  life  in  seeds,  roots,  or  sections  of 
die  shoots  of  ligneous  plants.  Potatoes,  turnips,  and  other  esculent  root8»  nuiy  be  pre* 
sested  from  autumn  till  the  following  summer,  by  drying  them  in  the  sun,  and  bury- 
ing them  in  perfecdy  dry  soil,  which  shall  be  at  the  same  time  at  a  temperature  but  a 
few  degrees  above  the  freezing  point.  Com  may  be  preserved  for  many  years  by  first 
drying  it  thoroughly  in  the  sun,  and  dien  burying  it  in  dry  cool  pits,  and  closing  these 
so  as  effectually  to  exclude  the  atmospheric  air.  In  a  short  time  the  air  within  is 
^hanged  to  cariionic  acid  gas,  in  which  no  animal  will  live,  and  in  which,  without  an 
additioo  of  oxygen  or  atmosplieric  air,  no  plant  or  seed  will  vegetate.  The  com  is  thus 
preserved  from  decomposition,  from  insecto,  vermin,  and  from  vegetetion  ip  a  far  more 
•ffectual  manner  than  it  can  be  in  a  granary.  Indus  way  the  Romans  preserved  their  com 
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incbulibenbewn  out  of  diy  rock,  the  Moon  in  the  adetof  hilb»tiie  Chiiiewyat  the  pn. 
aent  tiine,  in  deep  pita,  in  diy  soil,  and  the  aboriginal  nationa  of  AfKca,  aa  we  have  aeeo 
(11 10.)>  in  earthen  veueU  hermetically  sealed.  (LaiUyne  da  fones  propres  d  la  Comer-' 
vaHon  dst  Grains,  ChajHal  Chmie  appiigu^  a  PAgrieviture,  torn.  ii.  di.  10.)  The  origin 
of  these  practices  are  all  obvious  imitations  of  what  accidentally  takes  place  in  nature, 
from  the  withered  grassy  tressock  to  the  hedgehog's  winter  store;  and  hence  tbe  origin 
of  herb,  seed,  fruit,  and  root  rooms  and  cellars,  and  pf^lr|»ng  plants  and  seeds  for  sending 
to  a  di^noe. 

1798.  The  tohole  rf  the  arts  ofvegeitMe  culture,  is  but  a  varied  derelopement  of  the 
above  fundamental  practices,  all  founded  in  nature,  and  for  the  most  part  rationally  and 
Batisfiu:torily  explained  on  chemical  and  physiological  principles.  Hence  tbe  great  ne- 
cessity of  the  study  of  botany  to  the  cultivator,  not  in  tbe  limited  sense  in  which  the  term 
is  often  taken  as  including  mere  nomenclature  and  classification,  but  in  that  extended 
signification  in  whidi  we  have  here  endeavored,  proportionately  to  our  limited  space,  to 
present  the  study  of  the  vegetable  kingdom.  Those  who  would  enter  moie  minutely 
into  the  subject  will  have  recourse  to  the  excellent  work  of  Keith,  from  whom  we  have 
quoted  at  sudi  length ;  to  Sir  J.  £.  Smith's  Introduction ;  and  to  the  elementary  worica 
of  Willdenow  and  De  Candolle. 


BOOK  II. 

OF  TRX  STUDY  OF  THX  AMIICAL  XlMGSOH  WITH   UrxajK^CX  TO  AGRICULTURE. 

1799.  AmmdU  are  dittinguis/ted  Jrom  vegetable*  fty  being  etidowed  with  senHmeni  or 
reason,  and  locomotive  powers*  A  general  knowledge  of  thieir  nature  is  of  obvious  uti- 
lity to  whoever  is  engaged  in  the  rearing  or  management  of  any  department  of  them  ; 
but,  as  they  differ  much  more  extensively  in  their  natures  than  vegetables,  that  know- 
ledge is  necessarily  very  extensive.  Few,  indeed,  can  be  supposed  to  attain  to  any 
degtee  of  eminence  in  every  branch ;  man  is  found  sufficient  for  the  phjrsidan,  and  the 
botse  for  tbe  veterinary  professor ;  a  slight  general  knowledge  of  the  whole  subject, 
and  a  more  particular  acquaintance  with  the  names  and  physiology  of  the  quadrupeds, 
biids,  and  inaects  of  Britain,  are  what  the  agriculturist  should  chiefly  usphe  to. 

1800.  Tbe  subject  of  miiogy  has  not  been  cuUioated  with  so  much  success  as  that  of 
bokmy;  the  systematic  part,  indeed,  was  attended  to  by  Linncus,  in  common  with  the 
two  other  kingdoms  of  nature;  but  his  arrangement  of  animals  is  much  less  satisfifurtory 
tiian  his  classification  of  plants ;  and  scarcely  any  thing  was  done  in  comparative  anatomy 
and  physiology  till  within  the  last  half  century.  The  greatest  improvers  of  this  science 
are  Hunter  and  Cuvier ;  but  the  most  valuable  works  for  the  study  of  the  agriculturist 
are  Dr.  Fleming's  PhUosaphy  of  Zoology,  and  his  British  Fauna.  It  is  from  the  first 
of  these  works  tbst  we  have  extracted  the  principal  part  of  the  following  chapters,  wbicb 
we  have  ananged  as  Systematic  Zoology,  Animal  Anatomy,  Chemistry,  Physiology^ 
Pathology,  Di^buUon,  Uses,  and  Artificial  Improvement,  or  Animal  Culture. 


Chap.  I. 

SsfStematic  Zootogy,  or  the  iMnguage^  Nomenclature,  Description,  and  Classification  <^ 

Animals, 

1801.  J%e  technical  terms  introduced  in  zoology  are  much  more  numerous  than  tfaose 
of  botany,  because  animals  differ  more  among  themselves  than  plants ;  and  because  the 
anatomy  of  animals  is  greatly  more  complicated  than  that  of  vegetables.  Hie  technical 
terms  most  important  for  the  agriculturist  are  those  made  use  of  in  the  veterinary  art, 
and  which  he  ought  to  study  in  works  on  that  subject,  and  in  scientific  treatises  on  the 
domestic  quadrupeds.  As  the  terms  of  zoology  are  much  leas  fixed,  and  have  not  en- 
gaged the  attention  of  naturalists  so  much  as  those  of  botany,  the  chief  dependence  of 
the  student  must  be  on  a  knowledge  of  the  Latin  language,  in  which  they  are  generally 
composed. 

1802.  In  describing  animals,  naturalists  follow  the  same  rules  in  zoology  as  in  botany ; 
but  much  more  attention  is  requisite  to  the  internal  characters  than  in  the  latter  science. 
In  all  cases  the  male  is  considned  as  the  representative  of  the  qtecies.  While  tbe  female, 
'•^  some  species,  difilm  remaritably  from  the  male  in  external  chaFacters,  there  is  still  an 
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agreement  in  etnicCure^  witfi  the  exception  of  the  orgam  of  the  reproducttTo  fljstem,  and 
tiie  modifications  of  some  parts  subsenrient  to  their  functions.  When  a  female  indivi- 
dual comes  under  notice,  it  is  frequently  very  difficult,  if  not  impossible,  to  determine 
the  species  to  which  she  belongs,  while  external  characters  alone  are  employed.  This 
difficult,  in  the  case  of  birds,  meets  the  student  at  every  step ;  but  it  in  a  great  mea- 
anre  disappears,  when  the  internal  characters  are  chiefly  relied  on.  In  Great  Britain, 
during  the  latter  half  of  the  last  century,  descriptions  of  animals  were  chiefly  drawn  up! 
in  a  very  superficial  manner.  The  internal  structure  was  in  a  great  manner  over- 
looked, and  the  more  obvious  varieties  of  color  were  selected,  rather  than  the  more 
cfaancteristic  appearances  of  the  shape.  Such,  generally,  are  the  descriptions  of  Pen- 
nant,  Shaw,  Donovan,  and  even  Montagu.  This  is  the  more  surprising,  as  the  eminent 
naturalists  wlio  florished  towards  the  end  of  the  seventeenth  and  beginning  of  the 
eighteenth  centuries  (the  golden  age  of  British  zoology),  excelled  in  the  minute  details 
w&b  which  their  descriptions  abounded.  The  writings  of  Willoughby,  Ray,  and  Ellis, 
furnish  very  striking  examples.  But  descriptions  are  daily  becoming  more  labored  in 
tiieir  details,  from  the  increase  of  species,  and  the  necessity  of  determining  the  charac- 
ters on  which  their  claim  depends.  This  will  contribute  greatly  to  tl^  progress  of 
aoology. 

180S.  The  bat  deteriptiont  are  often  tntifffkient,  vAhoui  the  aid  of  drawings  or 
specimens^  Many  relations  of  parts,  and  many  gradations  of  form,  may  be  perceived 
by  the  eye,  which  words  are  unable  to  express.  Drawings  therefore  have  largely  con- 
tributed to  the  progress  of  soology.  Specimens  can  only  be  obtained  generally  of  the 
smaller  animals  though  examples  of  the  largest  sorts  are  to  be  fouiul  in  the  pubiic 
museums.  They  are  generally  exhibited  in  a  dried  state ;  but  sometimes  immersed  in 
spirits  of  wine.  Manne  objects  are  prepared  by  maceration  in  flresh  water.  Dried  sub- 
jects are  commonly  anointed  with  some  poisonous  liquid,  to  preserve  them  from  the 
attacks  of  insects.  In  a  small  tract  entitled  Tandermy,  will  be  found  plain  instruc- 
tions for  collecting  and  preserving  zoological  specimens. 

1804.  In  naming  animalSf  the  same  principles  are  followed  as  in  naming  plants ;  but  it 
is  remarkable,  as  Dr.  Fleming  has  observed,  that  while  in  botany  and  min^alogy^  generic 
titles  are  frequently  the  names  of  those  naturalists  who  have  contributed  to  the  advance- 
ment of  these  sciences,  yet  the  generic  titles  of  animals  are  never  derived  from  the  same 
scarce^  nor  similar  honors  bestowed  on  zoological  observers.  Specific  names  are,  as  in 
botany,  adjectives  in  concord  with  the  generic  name  as  a  substantive ;  and  should  express 

dicnmstanoe  connected  with  color,  form,  habit,  station,  or  distribution.  In  some 
the  specific  name  is  a  substantive,  and  occurs  either  in  the  nominative  or  genitive 
and  without  reference  to  the  gender  of  the  name  of  the  genus.  Tliis  want  of  con- 
coid  happens,  when  a  species  has  been  long  known  by  a  distmct  appellation,  and  when 
this  is  employed  in  sdenoe  as  its  specific  name.  Thus,  in  the  genus  Turdut,  while  one 
species  is  distinguished  in  the  ordinary  manner,  vis.  T.  torqualus,  another,  T.  meruia, 
fumisbes  an  example  of  the  exception  here  referred  to.  When  the  specific  name  is  in 
the  genitive  case^  it  is  always  derived  Arom  the  proper  name  of  the  zoologist  who  dis- 
covered it,  or  who  contributed  to  illustrate  its  characters.  Thus  L^ris  Montagui  was 
so  named  by  Donovan  (Britith  iHskei,  tab.  IxviiL]  in  honor  of  the  late  George  Montagu, 
£aq.  who  first  detected  it  on  the  Devonshire  coast.  Hie  application  of  the  proper  names 
of  zoologists,  to  the  construction  of  the  specific  names  of  animals,  ought  to  be  restricted 
to  those  who  have  illustrated  the  species.  Of  late  years,  however,  this  honor  has  been 
bestowed  <m  observers  to  whom  the  species  has  even  been  unknown ;  and  not  contented 
with  using  the  names  of  zoologists,  those  of  wives,  friends,  or  patrons,  have  been  exten- 
sively employed.  To  bestow  aoological  honon  on  those  who  sre  not  interested  in  the 
progiiess  of  science  is  ridiculous;  and  to  neglect  the  original  discoverer,  in  order  to  do 
this,  is  base.     It  were  better,  perliapsy  to  proscribe  the  practice. 

1805.  The  dast^ication  of  animals  is  by  no  means  established  on  so  firm  and  philoso- 
pfaical  a  basis  as  that  of  plants..  Two  different  methods  have  been  employed ;  the  one 
founded  on  a  particulwr  system  of  organs  which  constitutes  the  artificial  system  of 
linnanis,  and  the  other  founded  on  the  joint  consideration  of  all  the  systems  of  organs, 
external  and  internal,  from  which  has  been  established  various  natural  methods,  of  which 
the  most  generally  estetaned  at  present  is  that  of  Cuvier.  A  mixed  method  has  been 
adopted  by  many  naturalists,  and  is  preferred  by  Dr.  Fleming,  who  suggests  some  useful 
improvements,  sod  has  exhibited  their  application  in  the  general  arrangement  of  fiy^""^«» 
to  be  given  in  his  Fauna,  {Phil,  ZooU  ii.  160.) 
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Crap.  II. 

Animal  AfuUomy, 

180$.   The  leading  organt  of  animal  ttruclure,  maj  be  conTCiiientlj  arranged  as  ez^ 
temal  and  internal. 

SiCT.  I.    External  Anatomy  of  Anxmalu 

.  1807.  AU  ianimalt  agree  in  possessing  an  exterior  covering,  or  dcin,  to  modify  their  sur- 
&ce,  regulate  their  form,  and  protect  them  from  the  action  of  flurrounding  elements.  In 
the  more  perfect  animals,  this  organ  consists  of  the  following  parts :  the  cuticle,  —  the 
vorpus  muoosum,  -^  the  corium,  —  the  panniculus,  —  and  the  ciellular  web. 

180&  The  aiUeie  is  destitute  of  blood  vessels,  nerves,  and  flbres,  and  unially  consists  of  a  thin  tnuapareDt 
membrane  possessing  little  tenacity.  In  those  animals  which  live  on  the  land,  it  is  more  rigid  in  iu  tex- 
ture, and  scaly  and  mry  on  its  surface,  than  in  those  which  reside  in  the  water.  In  aquatic  animals,  it  is  in 
general  smooth,  often  pliable ;  and,  in  many  cases  its  texture  is  so  soft  and  delicaie,  that  it  mears  like 
mucus.  It  aswimff<s  likewise,  other  ^>peannces,  such  as  scales,  nails,  shdls  and  plateL  which  dttcrve  the 
ittentiveconsideration  of  the  naturalist  as  furnishing  him  with  important  characters  for  the  arrangement 
of  animals. 

1806.  The  nmau  web  occun  immediately  underneath  the  cutide,  fiom  wUcb,  In  general,  it  may  be 
easily  dlj|}oined;  but  it  is  often  so  closely  attached  to  the  true  skin  below,  as  not  tone  separated  even  by 
maceration  in  water. 

181(X  Tke  corium  (CkUm  vera),  or  true  skin,  lies  Immediately  underneath  the  cuticle  car  mucus  wA  It 
is  usuallv  destitute  of  color.  It  consists  in  some  animals,  as  quadrupeds,  of  solM  fibres,  which  croas  one 
another  in  every  possible  direction,  and  form  a  substance  capable  of  considerable  extensibility  and  ehsti- 
eity.  It  Is  more  obviously  organised  than  the  two  members  by  which  it  is  covered.  Blood  vessels  and 
nerves  penetrate  its  substance,  and  may  be  observed  forming  a  very  delicate  net  wwk  on  its  surftee. 

1811.  Tfic  VMscutar  web  varies  greatly  in  its  appearance  according  to  the  motions  which  the  skin  and  Its 
Appendices  are  destined  to  perform.  It  consists  of  a  layer  of  muscles,  the  extremities  of  whose  fibres  are 
taiMXted  into  the  corium  externally,  and  adhere  to  the  body  internally  in  various  directions.  This  iajjer  is 
very  obvious  in  the  hedgehog  and  the  porcupine,  to  assist  in  rolUng  up  the  body  and  moving  the  spines, 
and  in  Inrds,  in  the  erection  of  their  feathers.  In  man  it  can  scarcely  be  said  to  exist,  unless  m  the  upper 
parts,  where  cutaneous  muscles  may  be  observed,  destined  for  moving  the  dcin  of  the  ftioe,  cbedcs.  and  bead. 
In  the  skin  of  the  frog,  the  only  cutaneous  muscles  which  can  be  observed,  are  seated.under  the  throat ;  the 
skin  on  the  other  parts  of  the  body  being  loose  and  unconnected  with  the  parts  beneath.  Hie  use  of  this 
layer  of  the  integument,  is  to  corrugate  the  skin,  and  elevate  the  hairs,  feathers  or  spines  with  which 
It  Is  furnished. 

-  1812.  The  cellular  toeb  forms  the  innermost  layer  of  the  commop  int^^umeBCs,  and 
rests  immediately  on  the  flesh  of  the  body.  It  consists  of  plates  crossing  one  anotfaor 
in  different  directions,  and  forming  a  cellular  membrane,  varying  in  its  thicknen,  tena- 
city, and  contents,  according  to  Uie  species.  In  frogs  it  does  not  exist.  The  cells  of 
tbb  membrane  are  filled  with  various  substances,  according  to  the  nature  of  the  animal. 
In  general  they  contain  fat,  as  in  quadrupeds  and  birds.  In  some  <^  these  the  layer  ia 
interrupted,  as  in  the  ruminating  animals,  while  it  is  continuous  in  others,  as  the  boar  and 
the  whale.  In  birds,  while  a  part  of  this  web  is  destined  for  the  reception  of  fat,  other 
portions  are  receptacles  for  air.  In  the  moon-fish  the  contained  matter  resembles  albi]^ 
men  in  its  chemical  characters. 

1813.  The  e^fpendkes  of  the  skin  are  hairs,  feathers,  horns,  scales,  sheUs,  and  crusts. 

• 

1814  Hairs  difibr  remarkably  not  only  in  their  structure,  but  likewise  in  their  situation.  In  some  cases 
they  appear  to  be  merely  filamentous  prolongations  of  the  cuticle,  and  suUcct  to  all  its  changes.  This  is 
obviously  the  case  with  the  hair  which  coven  the  bodies  of  many  caterpUlaxs,  and  which  separates  akmg 
with  the  cutide,  when  the  animal  is  said  to  cast  its  skin.  In  true  hair  the  root  is  in  the  form  of  a  bulb, 
taking  its  rise  in  the  cellular  weh  Each  bulb  consists  of  two  parts,  an  external,  wbidi  n  vascular,  and 
flrom  which  the  hair  probably  derives  its  nourishment ;  and  an  internal,  which  is  membranoua,  and  tbims 
a  tube  or  sheath  to  the  hair  during  its  passage  through  the  other  layers  of  the  skin.  From  this  buB>,  and 
enveloped  by  this  membrane,  the  hair  passes  throujgh  the  corium,  mucus  web,  and  cuticle.  It  usuaDy 
raises  up  small  scales  of  this  last  layer,  which  soon  become  dry  and  foil  off,  but  do  not  form  the  external 
covering  of  the  hair  as  some  have  supposed.  The  hair  itsdf  consists  of  an  external  horny  covering,  and 
a  central  vascular  part,  termed  medulla  or  pUk.  Tliis  homy  covering  consists  of  numerous  nbunents  plaoed 
laterally,  to  which  diflbrent  kinds  of  bur  owe  their  striated  appearance.  These  filaments  appear  of  unequal 
lengths,  those  nearest  the  centre  being  longest ;  and,  consequently,  the  hair  assumes  the  fonn  of  aa 
elonnted  cone,  with  its  base  seated  in  the  skin.  This  form  gives  to  the  hair  that  peculiar  pitmieily  on 
which  the  operation  of  felting  depends.  In  consequence  of  this  structure  of  the  surflice,  if  a  hair  Is  sensed 
kt  the  middle  between  two  fingers,  and  ruUied  bv  them,  the  root  will  gradually  recede,  while  the  pcrint  of 
the  hair  will  approach  the  fingers ;  in  other  words,  the  nair  will  exhibtt  a  progressive  motion  in  the  direc- 
tion of  Uieroot,  the  imbricated  surface  preventing  all  motion  in  the  opposite  direction.  It  is  owing  to 
this  state  of  the  surface  of  hairs,  that  woollen  doth,  however  soft  and  pltable,  exdtes  a  disagreeable  sen- 
sation of  the  skin  in  those  not  accustomed  to  wear  it  It  likewise  irritates  sores  by  these  a^writics,  and 
exdtes  inflammation.  The  surface  of  linen  cloth,  on  the  other  hand,  foels  smooth,  because  the  fibres  of 
which  it  consists  possess  none  of  those  inequalities  of  surfoce  by  which  hairs  are  diaracterieed. 
'  1815.  If  a  quality  <tfwool  be  spread  upon  a  table,  covered  with  a  woollen  doth,  and  pressed  down  in 
diflhrent  directions,  it  is  obvious  that  each  hair  will  begin  to  move  in  the  direction  of  its  root,  as  If  it  had 
been  rubbed  between  the  fingers.  The  diffbrent  hairs  thus  moving  in  every  direction  become  inter, 
woven  with  each  other,  and  unite  in  a  continuous  mass.  This  is  the  Mt  with  which  hats  are  made.  Curled 
hairs  entwine  themselves  with  one  another  more  dosdy  than  those  which  are  straight,  though  flexible,  as 
they  do  not,  like  these,  recede  from  the  point  of  pressure  in  a  straight  line;  and  hence  hattem  enu^ 
various  methods  to  produce  curl  in  the  short  Air  of  rabbits,  hares,  and  moles,  which  they  emdioy.  This 
Is  accomplished  chiefly  by  applying  the  solution  of  certain  metallic  salts  to  the  ftir  by  a  brush :  so  that, 
when  the  hairs  are  dry,  the  surnce  which  was  moistened,  contracts  mors  than  the  other,  and  pcoducss 
the  requisite  curve. 

1816b  A  i$  owing  to  ike  anerUies  of  tke  ntifaee^kair  that  the  spinning  of  wool  is  so  difficult     TMs  is 
ins  great  mesiure  removed,  by  besmesriog  it  with  oil,  by  whidi  the  inegusUties  tie  filled  up^  or,  at  IcMt, 
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tbeaapeiitletbeoai&eleMRnflbltL    Whan  the  wool  to  nuide  totoctoth,  ttto  acpwiary  to  remove  the  on, 
which  to  done  bythe  procen  of  fuIUng.    The  doth  to  piKoed  in  a  trough,  with  water  and  day,  and  agitated 


Ibr  tome  time  The  oil  to  removed  br  the  ctoy  and  water,  while  the  agitation,  acting  like  prenure,  brliws  the 
haf  n  into  doter  union,  and  the  doth  to  takoi  out,  not  only  cleansed^  but  felted.  The  hain  of  erenr  thread 
entwine  themselTes  with  thoie  whidi  are  contiguoui ;  so  that  the  cloth  may  be  cut  without  being  mb. 
ject  to  raTd.  It  to  to  thto  tendency  to  fdt  that  woollen  doth  and  stoclcings  increase  in  density,  and  con- 
tract  in  dimeosions,  by  being  washed.  In  manv  places  woollen  stuffi  are  felted,  on  a  small  scale,  by 
Dladng  them  in  running  water,  or  under  caicades  j  aod  the  ZeUanders  expose  them  to  the  motions  of 


the  tiocf,  in  narrow  inlets  of  the  sea. 

1817.  In  general  tkere  is  a  ekue  anmeetkm  between  the  color  <^  the  htdr  and  that  of  the  mucus  web. 
Thto  to  disbtoyed  iA  those  animato  which  are  spotted,  in  which  the  color  of  the  skin  to  geneEelly  vaiiegated 
like  thatSrSe  hair. 

1818.  Hairt  dtfftr  remarkabbf  in  farm*  In  genenl  they  are  round.  Frequently 
on  the  body  they  are  thickest  in  the  middle.  Sometimes  they  are  flat,  or  two-edged ; 
and,  in  the  whiskers  of  seals^  they  are  waved  on  the  margins.  In  many  animals  they 
are  long  and  straight;  while,  in  others,  they  are  crisped,  and  are  then  termed  looo^ 
Vfhen.  stiff,  they  are  termed  britUes,'  and,  when  inflexible,  spma. 

1819.  Mair  grcws  by  the  roots.  In  some  spedes  they  are  renewed  annually;  and  in 
all  they  are  readily  reproduced. 

1890.  Hair  is  the  most  pemumefa  of  all  the  substances  consisting  of  animal  matter, 
Yesistmg  putrefaction  for  a  great  length  of  time. 

1821^  Feathers  are  nearly  related  to  hairs ;  they  consist  of  the  quill,  shaA,  and  web. 
The  quill,  like  the  hair,  takes  its  rise  in  the  cellular  membrane :  the  central  portion  of 
the  shaft  has  a  texture  like  cork,  and  the  web  which  usually  occupies  both  sides  of  it  is 
composed  of  what  are  called  tuirbes,  and  the  sides  of  th<»e  with  barbules.  Feathers 
exhibit  great  difference  as  to  color :  in  some  birds  it  varies  with  the  seasons,  in  othen 
with  food,  and  in  others  with  the  extinction  of  life.  Like  hairs,  feathers  are  not  only 
renewed  periodically,  but  they  are  readily  reproduced,  if  acddentally  destroyed. 

18S2.  Horns  take  their  rise  in  the  same  situation  as  hairs  or  feathers.  They  may  be 
regarded  as  hairs  agglutinated,  and  forming  a  hollow  cone.  The  fibrous  structure  of 
born  may  be  perceived  in  many  animals  at  the  base,  where  it  unites  with  the  skin.  At 
this  part  it  receiTCs  the  additions  to  its  growth,  the  apex  of  the  cone  being  pushed  out  in 
proportion  as  tiie  increase  takes  place  at  the  root,  and  on  the  inner  surface.  But  horns 
differ  remarkably  from  hair,  in  liaving  their  central  cavity  filled  by  a  projection  of  bone 
or  other  solid  substance  from  the  body  beneath. 

1823.  The  ^^^rent  marUugntf  the  horns,  partlcutorly  tiie  transmse  ridges,  are  indications  of  thedif. 
rent  layers  of  growth  ;  and  in  many  cues  the  nUmber  of  these  ridges  correqionds  with  the  years  of 


1881  The  color  ef  the  horn  to,  in  general,  distributed  throuch  the  mass ;  sometimes,  however.  It  to  col- 
leeted  into  bands  or  threads.  It  seldom  experiences  much  change  during  the  life  or  the  animal  It  to 
Bcrmanent,  or  does  not  experience  those  periodical  renorations  which  we  have  stated  to  take  dace  with 
aair  and  feathers.  Ihe  deciduous  horns  of  the  stag  are  different  in  thdr  nature  ftom  true  horns,  and 
win  be  afterwards  taken  notice  of.  The  term  horn  to  usuaHy  restricted  to  the  teyerings  of  the  projoctiona 
of  the  frontal  bones  of  oxen,  sheep,  and  similar  quadrupeds ;  but  various  appendices  of  the  skin,  composed 
of  the  same  materials,  and  equally  permanent,  although  seated  on  other  parts  of  the  body,  may  with 
propriety  be  induded  under  the  sane  appeUatioai  among  these  may  be  enumerated  beaks,  booft,  daws, 
naUs,  and  qmrs. 

1825.  JBeah.  The  substance  of  these  covers  the  external  surface  of  the  maxillary 
bones  of  birds,  and  is  composed  of  horn. 

1826.  Ho^  resemble  horns  in  their  manner  of  growth,  and  in  containing  a  central 
support,  formed  by  the  termination  of  the  extreme  bones  of  the  feet.  They  grow  iVom 
the  inner  surface  and  base,  and  are  thus  fitted  to  supply  the  place  of  those  parts  which 
are  worn  away  by  being  exposed  to  friction  against  hard  bodies.  Hools  are  peculiar  to 
certain  herbivorous  quadrupeds. 

1827.  Gttws  resemble  hoofs  in  structure  and  situation,  deriving  their  origin  from  the 
akin,  having  a  bony  centre,  an4  occurring  at  the  extremities  of  the  fingers  and  toes. 

1828.  Nails  differ  from  horns  and  claws,  in  the  circumstance  of  not  being  tubular^ 
jbnt  consisting  of  a  plate  generally  convex  on  the  outer  surface,  and  concave  beneath* 

1829.  Spurs  occur  diiefly  on  what  is  termed  the  leg  (tarsus)  of  gallinaceous  birds. 
They  ftre  found,  likewise,  on  the  ornithorynchua.  lake  horns,  they  are  supported  in 
Ihe  centre  by  bone. 

I8d0»  Horns,  hoofs,  and  similar  parts,  bear  a  close  resemblance  to  one  another  in  che- 
mical composition.  When  heated  they  soften,  and  may  be  easily  bent  or  squeeaed  into 
particular  shapes.  They  consist  of  coagulated  albumen,  with  a  little  gehitine ;  and, 
when  indnersted,  yield  a  little  phosphate  of  lime. 

ISn.  Their  aue,  in  animal  economy,  to  to  protect  the  soft  parts  fhnn  being  injured  by  pressure  against 
hard  bodies.  They  are  in  general  wanting,  where  the  parts  are  in  no  danger  of  sufilijring  from  the  in- 
fluence of  sncfa  agents,  when  torn  off*  from  the  base,  they  are  sddom  completely  renewed,  although 
very  remarkable  exertions  are  frequently  made  by  the  system  to  repair  the  loss. 

.  1832.  Scales  vary  remarkably  in  their  form,  structure,  mode  of  adhesion,  and  situation 
in  different  animals.  In  general  they  are  fiat  plates,  variously  marked.  In  some  'cases 
each  scale  conaists  of  several  plates,  the  lowest*  of  which  are  largest ;  so  that  the  upper 
sni&oB  becomes,  somewhat  imbricated.  Some  scales  adhere  by  the  whole  of  their  cen- 
tral surface ;  while  others  jresamble  the  bwiuui  nail>  in  having  the  distal  extremity  ficee. 
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18SS.  Shdls  consist  of  layers  of  an  earUily  salt,  with  interposed  membnuies  of  animal 
matter,  resembling  coagulated  albumen.     Tliey  grow  by  the  addition  of  layers  of  new 
.matter  to  the  edges  and  internal  surface.     When  broken,  the  animal  can  cement  the 
edges  and  fill  up  the  crack,  or  supply  the  deficiency  when  a  portion  is  abstncted. 

1831.  The  eartk^  matter  qf  thelU  b  lime,  in  union  with  cutenic  add.  Pb(Mphate  aflime  hac  likewise 
been  detected,  but  In  small  quantity.  The  color  Is  lecreted  from  the  animal,  along  with  the  matter  of  the 
•hell. 

1835.  Crutti  are,  in  general,  more  brittle  in  their  texture  than  shell.  They  exhibit 
remarkable  differences  as  to  thickness  and  composition.  They  differ  from  shells  chiefly 
in  containing  a  considerable  portion  of  phosphate  of  lime,  and  in  a  greater  subdivison  of 
parts.  In  some  cases,  however,  as  the  crusts  of  the  bodies  of  insects,  the  earthy  matter 
is  almost  absent,  and  they  may  be  regarded  as  formed  of  cuticle  alone.  When  they  contain 
much  eardiy  matter,  as  in  the  crusts  of  lobsters,  the  epidermis  may  be  detected  as  a  cover, 
and  the  corium  beneath  may  be  perceived  as  a  very  thin  film.  In  many  cases,  these 
crusts  are  renewed  periodically ;  and,  in  all,  they  are  readily  repaired.  Crusts  occur 
in  insects,  the  Crustacea,  and  the  echinodermata,  or  sea-urchins,  and  star-fish. 

1836.  Thetedifirtnt appendice* qf  the tkkn pan,  by  inienalUe degrees,  into  one  another,  at  hair  into 
spines,  horns  into  nails,  scales  into  shells,  and  crusts  into  membranes.  They  have  all  one  common 
origin,  namely,  the  skin ;  and  independent  of  secondary  purposes,  they  all  serve  for  protection. 

1SS7.  The  secretions  of  the  skin  are  of  three  kinds,  one  class  performing  the  office  of 
lubricating  the  skin ;  another  of  regulating  the  temperature  of  the  body;  and  a  third  of 
carrying  off  the  superfluous  carbon. 

1838.  Unctuous  secretions  are  confined  to  animals  which  liave  warm  blood,  and  the  oeUs  of  the  ceUolar 
web  filled  with  ftt,  mammalia  and  birds. 

1899.  f^soous  secretions.  In  the  animals  with  cold  Uood,  secretions  are  produced,  by  the  skin,  of  sub- 
stances dififcring  in  quality  Arum  those  of  warm-blooded  animals;  but  destined  to  scrre  the  same  pur- 
poses, namely,  to  protect  the  skin  firom  the  action  of  the  surrounding  element 

1840.  Sweai,  in  ordinary  cases,  exudes  from  the  skin  in  a  state  of  vapor;  and 
when  condensed  consists  of  water  with  a  small  portion  of  acetic  add  and  common  salt. 
This  secretion  is  considered  as  intended  to  regulate  the  degree  of  animal  beat,  and  pre- 
vent its  accumulation  beyond  certain  limits. 

1841.  CSsrftoii  is  also  emitted  by  the  skin,  andappears  to  be  In  eflbct  a  secondary  kind  of  reipintioii,  but 
the  discovery  is  but  recent.  {See  EUis  on  the  GerminattoH  of  Seeds  and  Bespiration  qf  Animals,  VBOl  and 
181L) 

1842.  Absorption,  There  are  several  circumstances  which  prove,  that  the  skin  of 
the  human  body,  in  particular  states,  is  capable  of  exerting  an  absorbing  power. 
IVhether  the  absorption  takes  place  by  peculiar  vessels,  or  by  tlw  exhaling  vesseb  having 
their  motions  reversed,  or  whether  absorption  ever  takes  place  in  the  state  of  health,  are 
questions  to  which  no  satis&ctory  answer  has  been  given. 

Sect.  II.     Internal  Anatomy  ofAnimait. 

1843.  Animal  anatomy  admits  of  three  divisions,  the  osseous,  the  muscular,  and  die 
nervous  structure  of  animals. 

SuBsscT.  1.     Osseous  Structure  ofAnimaU, 

1844.  The  organs  of  external  anatomy  are  generally  considered  as  destined  for  pro* 
taction;  while  those  of  the  interior  of  the  animal,  or  the  bones,  give  stability  to  the 
power,  support  the  muscles,  and  afford  levers  for  the  execution  of  locomotion.  Bones 
may  be  considered  in  regard  to  their  composition,  articulations,  and  arrangement.  All 
bones  are  composed  of  £e  periosteum,  cartilaginous  basis^  earthy  matter  and  fiit. 

1845.  The  periosteum  bears  the  same  relation  to  the  bone  as  the  skin  to  the  body, 
serving  as  a  covering  for  its  surface,  and  a  sheath  for  the  different  cavities  which  enter  it. 
It  varies  in  thickness,  according  to  the  nature  of  the  bone.  Its  texture  is  obviously 
fibrous;  and  it  possesses  blood  vessels.  Its  sensibility  indicates  the  existence  of  die 
nerves. 

1846.  The  casfilaginous  basis  consists  of  gelatine  and  coagulated  albumen.  The 
earthy  matter  is  chiefly  phosphate  of  lime,  and  tbsfai  resembles  that  of  the  fixed  oils. 

1847.  Bones  increase  in  nee,  not  as  in  sbeHs,  scales,  or  horns,  by  the  addition  of 
layers  to  the  internal  surface,  but  by  the  expansion  of  the  cartilsginous  basis ;  which, 
when  it  becomes  saturated  with  earthy  matter,  is  incapable  of  farther  enlargement.  TUs 
is  the  reason  why  the  bones  of  young  animals  are  soft  and  flexible,  whSe  thoee  of  old 
animals  are  hard  and  britde. 

1848.  The  proportion  between  the  cartilaginous  basis,  and  the  earthy  matter  diflfbs, 
not  only  in  every  animal  according  to  age,  the  earthy  matter  being  smallest  in  youth, 
but,  likewise,  according  to  the  nature  of  the  bone  itself,  and  die  purposes  which  It  is 
desdned  to  serve,  llie  teeth  contain  die  largest  portion  of  earthy  matter.  Remarkable 
differences  are  likewise  observiblei  accoiding  to  die  dafls  or  sptdt$» 
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poioitcnai  Inlbanec  and  nrdb,  the  crevtee  la  filled  up  by  ft  cftrtiUginouf  basis,  abounding  in  vessels,  and 
the  earthy  malter  Is  at  length  deposited,  giTln|;  to  the  fractured  pait.  In  many  cases,  a  greater  degree  of 
strength  than  it  originally  possessed.  In  anunals  of  the  deer  kind,  the  homs,  which  are  true  bone, 
are  annually  cast  off;  a  natural  Joint  forming  at  th^  base,  b^ween  them  and  the  bones  of  the  cranium, 
with  which  they  are  connected.  They  are  afterwards  reproduced  under  a  skin  or  periosteum,  which  the 
animal  rubs  off  when  the  new  homs  hare  attained  their  proper  sise.  In  some  cases  of  disease,  the 
earthy  matter  Is  anin  absorbed  Into  the  system,  the  cartilaginous  basis  predominates,  and  the  bones  be. 
eome  soft  and  tender.  This  takes  place  in  Die  disease  of  youth  termea  rickets^  and  in  a  similar  com- 
plaint of  advanced  lift,  known  under  the  name  of  moUtiiet  o$riiim.  In  other  instances,  bone  is  formed 
as  a  monstrous  produ^oo,  in  organs  whldi  do  not  produce  it  in  a  state  of  health,  as  the  brain,  the  heart, 
and  the  placenta.    {Mnmrt^i  (huSnet  qfA»atomff,  p.  6S.) 

1850.  Cartilage  can  scarcely  be  laid  to  di£fer  in  its  nature,  from  the  cartilaginous 
basts  of  the  bone.  It  is  of  a  fine  fibrous  structure,  smooth  on  the  surface,  and  re- 
markably elastic.  It  coven  those  parts  of  bones  which  are  exposed  to  friction,  as  the 
joints,  and  is  thickest  at  the  point  of  greatest  pressure.  By  its  smoothness,  it  facilitates 
the  motion  of  the  joints,  and  Its  elasticity  prevents  the  bad  effects  of  any  violent  con- 
cussion. It  is  intimately  united  with  the  bone,  and  can  scareely  be  regarded  as  different 
from  an  elongation  of  the  cartilaginous  basis.  Where  it  occurs  at  a  joint  with  consider- 
able motion,  it  is  termed  articular  or  oMMcent  cartilage.  In  other  cases,  it  occurs  as  a 
connecting  medium  between  bones  which  have  no  articular  surfaces,  but  where  a  variable 
dq^ree  of  motion  is  requisite.  The  ribs  are  united  to  the  breast  bone  in  diis  manner. 
B^ween  the  different  vortebrse,  there  are  inteiposed  layers  of  cartilage,  by  which  the 
motions  of  the  spine  are  greatly  facilitated.  As  these  connecting  cartilages  are  conw> 
pressible  and  elastic,  the  spine  is  shortened  when  the  body  remains  long  in  a  vertical 
poaitioii,  owing  to  the  superincumbent  pressure.  Hence  it  is  that  the  height  of  man  is 
always  lesa  in  the  evening  than  in  the  morning.  All  these  cartilages  are  more  or  less 
prone  to  ossification,  in  consequence  of  tlie  deposition  of  earthy  matter  in  the  interstices. 
To  duB  circnmstance  may  be  referred,  in  a  great  measure,  the  stiffness  of  age,  the 
dasticity  of  the  cartilages  decreasing  with  the  progress  of  ossification. 

1851.  The  arlieulatitna  of  banes,  exhibit  such  remarkable  differences,  in  respect  to 
sm'&oe,  connection,  and  motion,  that  anatomists  have  found  it  difficult  to  give  to  each 
manner  of  union  an  impropriate  name  and  character.  We  shall  only  notice  the  most 
obvious  kinds  and  motions,  and  these  admit  of  two  divisions,  the  true  jcintt  and  the 
moHotUeujuncHoifU, 

1853.  In  the  motionleu  junctionst  the  connecting  surfaces  come  into  dose  and  per- 
manent contact,  as  in  the  serrated  edges  of  the  bones  of  the  human  skull,  or  the  even 
edges  of  the  bones  of  the  heads  of  quadrupeds  and  birds.  Sometimes  a  pit  in  one  bone 
receives  the  extremity  of  another  like  a  wedge ;  as  in  the  case  of  the  human  teeth :  in  other 
cases  the  one  bone  has  a  cavity  vrith  a  protuberance  at  its  centre,  which  receives  another 
bone^  as  in  the  claws  of  cats,  seals,  &c.  The  human  ribs  are  united  with  the  breast- 
bone by  the  intervention  of  cartilage,  as  are  the  two  sides  of  the  lower  jaw  with  such 
other  in  vertebral  animals. 

185S.  In  true  Joints  the  articular  surfaces  are  enveloped  with  cartilage,  remarkable 
lor  the  smoothness  of  its  free  surface,  and  its  intimate  union  with  the  bone,  of  which 
it  Ibrms  a  protecting  covering.  The  periosteum  is  not  continued  over  the  surikoe  of 
the  cartilage,  but  is  prolonged  like  a  sheath  over  the  joint,  until  it  joins  that  of  the 
opposite  bcnie.  It  thua  forms  a  close  bag  at  the  joint,  in  which  notlung  from  without 
can  enter,  and  frtmi  which  nothing  can  escape.  Into  this  bag  the  lubricatin'g  liquor 
tenned  ^nocni  is  conveyed.  It  is  secreted  by  a  mucous  membrane  on  the  interior,  on 
which  account,  as  it  in  some  cases  appears  like  little  bags,  the  term  cursa  mucosa  has 
been  bestowed  upon  it 

18S1  Ugameuts,  Besides  the  sheath  formed  by  the  oontinnation  of  the  perioeteum,  and  which  Is  too 
sleoder  to  retain  the  bones  in  thdr  proper  place,  the  joints  are  Aimished  with  i^ameitts.  These  are 
mambianes  of  a  denae  fibrous  texture,  flexible,  elastic,  and  possessed  of  mat  tenacity.  They  have  their 
Ineeittoa  In  the  periosteum  and  bone  with  which  they  are  intimately  united.  The  motions  which  joints 
of  this  kind  are  capable  of  performing,  may  be  reduced  to  three  kmds— flexion,  twisting,  and  slkUng. 
fn^feHba,  the  free  extremity  of  the  bone  which  is  moved,  approaches  the  bone  which  Is  fixed,  describing 
the  ssgrnant  of  a  drde,  whose  centre  is  in  the  joint  In  iwuiiiig,  the  bone  which  is  moved  turns  round 
to  own  akls^  ftasing  through  the  articulation.  In  sUdhig,  the  free  extremis  of  the  bone  moved,  ap. 
proacbes  the  bone  which  is  fixed,  in  a  straight  line. 

SuBSECT.  8.     Muscular  Structure  of  Animqls* 

1855.  The  mwdes  are  the  organs  by  which  motion  is  executed :  they  unfold  the  most 
angular  mechanism  of  parts,  and  an  infinite  variety  of  movements.  The  muscles 
appear  in  the  Ibrm  of  large  bundles,  consisting  of  conk. '  These,  again,  are  formed  of 
smaller  threads,  wluch  are  capable  of  division  into  the  primary  filaments.  Each  muscle^ 
and  all  its  component  cords  And  filaments,  is  enveloped  by  a  covering  of  cellular  mem- 
brane, liberally  supplied  by  blood-vessels  and  nerves.  —  At  the  extremities  of  the 
muscular  fibres,  where  they  are  attached  to  the  more  solid  parts,  there  are  usually  threads 
of  a  substance,  differing  in  its  appearance  from  the  muscle,  and  denominated  tendon 
or  stMW.     The  tendons  are^  in  general,  of  a  silvery-white  colour,  a  close,  firm  fibrous 
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Mctufe^  and  poaaen  groat  temusty.  The  tliradB  of  which  they  coodst,  are  attached, 
on  the  one  extremity  to  tlie  surface  of  a  bone,  or  other  hard  part;  and  on  the  other,  they 
are  variously  interspersed  among  the  fibres  or  bundles  of  the  muscle.  •-^  They  are  consi- 
dered as  destitute  of  sensibility  and  irritability,  and  form  a  pesstve  link  between  the 
muscle  and  the  bone,  or  other  point  of  support. 

1856.  Mu$det  are  the  fnod  aetioe  memben  of  the  antmal  frame.  Thej  alone  potnii  the  power  of 
irritability,  and  execute'all  tlie  motions  of  the  bodir.  The  cauief  which  excite  them  to  action,  may  l»e 
leduced  to  two  lundt.  In  the  fint  the  will,  through  the  medium  of  the  nervee,  ezdtes  the  trritabili^  of 
the  flbret ;  and  in  the  lecond,  the  action  it  produced  by  the  application  of  external  ot^ecta,  either  directly 
or  by  the  medium  of  the  nerves.  The  changes  which  take  place  in  the  tenacity  of  muscles  after  death, 
axe  rery  remarkable.  The  same  force  whidi  they  could  resist  with  ease,  in  a  uTing  stat^  is  suflSdent  to 
tear  them  to  pieces  after  the  vital  principle  has  departed. 

1857.  The  JtmcHont  of  the  nuaeUs  are  either  those  of  rest  or  motion.  Many  animals 
protect  themselves  against  the  disturbing  movements  of  the  air  and  water,  by  placing 
their  bodies  in  a  prone  posUion,  To  give  still  greater  efficacy  to  this  protecting  attitude, 
they  retire  to  valleys,  woods  or  dens,  on  the  earth,  or  to  the  deepest  places  in  the  waters ; 
and  are  thus  able,  by  the  weight  of  their  own  bodies,  and  the  advantage  of  their 
position,  to  outlive  the  elemental  war.  —  But  there  are  other  animals,  which,  while  they 
are  equally  cautious  to  make  choice  of  proper  situations  for  their  safety,  employ  in 
addition,  peculiar  oigans  with  which  they  are  provided,  to  connect  themselves  more 
securely  with  the  basis  on  which  they  rest. 

18S8.  Gratping. — The  most  simple  of  these  expedients,  msplng,  is  diqdaved  by  bats,  birds  and  insects. 
In  the  employmint  of  their  toes,  with  their  claws,  in  seising  the  otifects  of  their  support  In  birds,  the 
assumption  aiul  continuance  of  this  attitude  is  aooonmlished  by  a  mechanical  process ;  so  that  there  is  no 
expenaitureof  muscular  energy.  In  every  case  of  this  kind,  the  claws  are  so  admirably  adapted  to  the 
ilsiion  of  the  animal,  that  the  detention  of  the  body  in  the  same  spot  during  this  state  of  rest,  is  accom- 
panied with  UttK  exertion. 

18S9L  Suelkm.  •—  The  third  method  of  fixing  themselves  employed  by  animals,  is  nctkm.  The  sutler 
varies  greatly  (n  its  tbrm,  and  even  structure.  In  the  limpet,  and  other  gasteropodous  molluscs,  its  surfiwe 
Is  smooth  and  uniform ;  and  the  adhesion  appears  to  depend  on  its  close  appncation  to  every  part  of  the 
opposing  surface.  In  otiier  animals,  as  the  leech  and  the  sea-urchin,  the  sucker  is  feimed  at  the  cxtremltr 
or  a  tulw ;  Ihe  muscular  motions  of  which  may  serve  to  pump  out  any  air  which  may  remain,  after  the 
oraan  has  keen  applied  to  the  surfkoe  of  the  body. 

1860.  Cementation  —  The  fourth  methodL  termed  cementation,  employed  by  animals  to  pteseife  them- 
selves  stationary,  consists  in  a  part  of  their  own  bodies  bring  cemented  to  the  substance  on  which  they 
rest  llri*  takes  place  in  the  common  mUssd,  by  means  or  strong  cartilaginous  filaments,  termed  the 
byune,  united  in  the  body  to  a  secreting  gland,  ftimished  with  poweifiil  muscles,  and,  at  the  other  extiv. 
mity,  ghaed  to  the  rock  or  other  body  to  which  it  connects  itsdC  In  other  cases,  as  in  theoysttr,  the  shell 
Itself  b  cemented  to  the  rock. 

1861.  The  mtiscular  motions  of  animals  are  standing,  walking,  leaping,  flying,  and 
swimming. 

186S.  In  slaiuBitf  itHs  necessary  that  tiie  parts  of  the  body  be  so  dispoaed,  as  that  the  centre  of  gxavity 
of  the  whole  body  all  within  the  space  which  they  occupy,  aikl  that  tiie  muscles  have  sufficient  power  to 
counteract  those  movements  which  might  displace  the  body  fVom  that  position.  It  is  obvious  tiiat  the 
more  numerous  the  limbs,  and  the  more  eqmdly  they  are  distributed  on  the  inferior  side  of  the  body,  the 
more  securely  will  the  centre  of  gravity  be  retabed  witiiin  the  space  viiich  these  feet  indude. 

1863.  Waiiing  is  defined  by  Cuvier,  to  be  a  motion  on  a  fixed  surikce,  in  whidi  the  centre  ot  giavlty  is 
alternately  moved  by  one  part  of  the  extremities,  and  sustained  by  the  other,  the  body  never  being  at 
any  time  completdy  suspended  over  the  ground.  It  Is  produced  by  the  alternate  flexion  and  extension 
of  the  limbs,  aided  by  the  motions  of  the  trunk,  advancing  the  position  of  the  centre  of  gravity  in  tbe 
intended  direction. 

1 864.  In  aninudt  with  manyfeety  as  the  myriapodOf  walking  is  performed  by  so  uniform 
a  motion,  that  the  body  may  be  said  to  glide  along  the  surface. 

1865.  In  animal*  with  four  feet,  "  each  step  is  executed  by  two  legs  only ;  one  belonging  to  the  fore 
pair,  and  the  other  to  the  hind  pair :  but  sometimes  they  are  those  of  toe  same  side,  aixl  sometimes 
those  of  the  opposite  side.**  ( Chiv^ar's  Comparative  Anatomy,  Led  viL  a,  1.)  The  latter  Is  that  kind  of  mo. 
tion  in  horses,  which  nooms  term  a  pace.  Hie  right  fore.leg  is  advanced  so  as  to  sustain  the  body,  which 
is  thrown'upon  it  by  we  left  hind-foot,  and  at  the  same  time,  the  latter  bends  in  order  to  its  being  moved 
forward.  While  they  are  ofT  the  ground,  the  rlffht-hind  food  begins  to  extoid  itself,  and  the  mom«it 
they  toudi  the  around,  the  left  fore-foot  moves  forward  to  support  the  impulse  of  the  right  foot,  which 
likewise  moves  forward.  The  body  is  thus  supported  alternately  by  two  leg^  placed  in  a  diagonal  manna*. 
"When  the  right  fore.foot  moves,  in  order  to  sustain  the  body,  pushed  forward  by  the  rigfatliirid-foot,  the 
motion  is  then  caUsd  an  aoMe.  The  body,  being  alternately  supported  by  two  leas  on  the  same  eMf>,  {■ 
obliged  to  balance  itidf  to  the  right  and  mt,  in  order  to  avoid  lUung ;  and  it  is  this  balandng  movement 
whidi  renders  the  gait  so  soft  and  agreeable  to  women  and  persons  in  a  weak  state  of  body.  (OrwVr'f 
Camp.  Anat.  Lect  vu.) 

1866L  7^  Sfrpmiiiitfmotfim  consists  in  bringing  up  the  tail  towards  ttie  bead  by  bending  the  body  into  one 
or  more  curves,  then  resting  upon  the  tail,  and  extending  the  body,  thus  moving  forward,  at  each  sten. 
neariy  the  wlrole  length  of  the  body,  or  one  or  more  of  tiie  curves  into  which  It  was  formed.  AmoM 
the  moUusca,  and  many  of  the  annuloee  animals,  the  same  kind  of  motion  is  performed  by  altenuS 
contractions  and  expansions,  laterally  and  longitudinally  of  tlie  whde  body,  or  of  those  parts  wfaidi 
are  appropriated  to  progressive  motion. 

1867.  A  mode  of  moving  analogoiu  to  wdUdng,  is  performed  by  animals  who  have  sucken,  ai^  is 
eaemplifled  in  the  leech,  which  at  every  step  advances  nearly  the  whole  length  of  its  body. 

1868.   In  the  action  of  leaping,  the  whole  body  rises  ftxmi  the  ground ;  and  for  a 

short  period  is  suspended  in  die  air.     It  is  produced  by  the  sudden  extension  of  the 

limbs,  after  they  have  undergone  m  unusual  degree  of  flexion.     The  extent  of  the  leap 

■  depends  on  the  form  and  size  of  the  body,  the  length  and  strength  of  the  limba.     The 

mynapoda  are  not  observed  to  leap.     Many  of  the  spiders  and  insects  leap  with  ease  bothi 
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forward  tadcwards,  end  ktenlly.  In  thoae,  ^riocb  are  temvkabte  for  tfav  hadtfp 
the  thiols  of  the  hind-legs  are  in  genend  of  unconunon  aixe  and  itrengtfa.  Among 
reptiles  the  leapmg  frag  is  well  kiMwn,  in  opposition  to  the  crawling  tMd.  Among 
quadrupeds,  those  are  observed  to  leap  best,  which  have  the  hind  legs  longer  and  thicker 
than  the  fore  legs,  as  the  kangaroo  and  the  hare.  These  walk  with  difficulty,  but  leap 
with 


18681  SerpemU  are  isld  to  lesp,  bj  lUdlng  thdr  bodies  into  Mvtnl  undalstioni,  which  th«y  unbend 
all  at  onee,  aoeoidinK  aa  tiier  wish  togive  moreor  len  Telocity  to  their  motion.  The  JumfOng  maggot, 
tomd  in  cneete,  erecti  itwlf  upon  Ita  anui,  then  fiormi  Its  body  into  a  circle,  bringii^  its  head  to  the 
tail ;  and,  having  contracted  every  part  as  much  as  possible,  unbends  with  a  sudden  Jerk,  and  darts 
ferwaid  to  a  sunttiains  distance.  Bianir  crabs  and  podurs  bend  their  tail,  or  ludn  which  supply  its 
plao^  ondcr  their  bel^,  and  then  suddenly  unbenfflng,  give  to  the  body  a  considerable  degree  of  pin. 
gressive  motion. 

1870.  Flying*  —  Flying  is  the  continued  suspension  and  progress  of  the  whole  body  in 
the  air,  by  the  action  of  the  wings.  In  leaping,  the  body  is  equally  suspended  in  the 
air,  but  the  suspension  is  only  momentary.  In  flying,  on  die  contrary,  the  body  remains 
in  the  air,  and  acquires  a  progressive  motion  by  repeated  strokes  of  the  wings  on  the 
surrounding  fluid.  Tlie  centre  of  gravity  of  the  bodies  of  flying  animals,  is  always 
bdow  the  insertion  of  the  wings,  to  prevent  them  falling  on  their  backs,  but  near  tha^ 
point  on  which  the  body  is,  during  flight,  as  it  were  suspended.  The  action  of  flying  is 
performed  by  animals  belonging  to  different  classes.  Among  the  Mammalia,  bats  dis- 
pbiy  this  faculty,  by  means  of  wings,  formed  of  a  thin  membrane  extending  between 
the  toes,  which  are  long  and  spreading,  the  fore  and  hind  legs,  and  between  the  hind 
legs  and  the  tail.  In  birds,  the  wings,  which  occupy  the  place  of  the  anterior  extremi- 
ties  in  the  mammalia,  and  are  the  organs  of  flight,  consist  of  feathers,  which  are  stronger 
than  those  on  the  body,  and  of  greater  length.  Among  reptiles,  the  flying  lizard  may  be 
mentioiKd,  wiiose  membranaceous  wings,  projecting  from  each  side  of  the  body,  without 
being  connected  with  the  legs,  enable  it  to  fly  fiom  one  tree  to  another  in  search  of  food. 
A  1^  fishes  tare  likewise  caqpable  of  sustaining  themselves  for  a  short  time  by  means  o^ 
their  fins ;  these  are  tenned  flying  fish.  Spiders  are  able  to  move  in  the  air  by  means 
of  their  threads. 

1871.  Swimming  is  the  same  kind  of  action  in  water,  as  flying  is  in  air.  The  organa 
which  are  employ^  for  this  purpose,  resemble  the  oars  of  a  boat  in  their  mode  of  action, 
and  in  genersl  possess  a  condderable  extent  of  surface  and  freedom  of  motion.  Swim- 
ming, however,  is  not  confined  to  those  animals  which  are  furnished  with  oars  or 
swimmers.  Many  animals  move  with  ease  in  the  water  by  means  of  repeated  undulations 
of  the  body,  as  serpents,  eels,  and  leeches ;  or  by  varying  the  form  of  the  body  by 
alternate  contractile  and  expansive  movements,  as  the  medusae. 

1872.  In  these  different  duplayt  of  vokMUuy  motkm,  the  muscles  are  only  able  to 
oontinue  in  exercise  lor  a  limited  penod,  during  which  theur  irritability  diminishes,  and 
the  further  exertbn  of  their  powers  becomes  painful.  When  thus  Ihtigued,  «»"'pwa]t 
endeavor  to  phu«  themselves  in  a  condition  for  resting,  and  fidl  into  that  state  of 
temporary  lethargy,  denominated  ttetp* 

1873.  The  potUiont  atntmed  by  animals  during  deep,  are  extremely  various.  In  th^ 
hotse,  tfaey  even  differ  according  to  circumstances.  In  the  field  he  lies  down,  in  the 
stable  he  stands.  Dogs  and  cats  form  their  bodies  into  a  circle,  while  birds  place  their 
heads  under  their  wings. 

1874.  The  or^Mtrv  Aape  qf  deep  is  likewise  exosedlngiy  various  in  difihrent  animals,  and  in  the  same 
aniaial  is  greatiT  influenced  by  habit  It  in  general  depends  on  circumstances  connected  with  food.  It  is 
prabable,  mat  all  animals,  however  low  in  the  scaler  have  thehr  stated  intervals  of  repose,  although  we  ar^ 
as  yet  iirnKpym'Tti^  eiUier  with  the  position  which  many  of  them  assume,  or  the  periods  during  wliich 
they  rcpoife 

SuasxcT.  3.     Stntetwre  of  the  Nervous  System, 

1875.  The  nervous  ^fstem,  by  containing  the  organs  of  sensation  and  volition,  is  that 
which  distinguishes  animal  from  vegetable  beings.  It  consirts  in  the  vertebral  animals^ 
of  the  brain,  the  spinal  marrow,  and  the  nerves. 

1876.  The  hrdnt  exclusive  of  its  integuments,  appears  in  the  form  of  a  soft,  compres- 
sible, slightly  viscous  mass.  The  spinal  marrow  originates  with  the  brain,  and  consists  of 
ibur  coroi  united  in  one  body.  Hie  nerves,  also,  originate  in  the  brain  or  spinal  mar- 
row. Some  of  them  appear  to  have  a  simple  origin ;  but  in  general,  several  filaments, 
from  different  parts  of  the  brain  or  spinal  marrow,  unite  to  form  the  trunk  of  a  nerve. 
Hiis  trunk  again  subdivides  in  various  ways ;  but  the  ramifications  do  not  always  ex-< 
Idbit  a  proportional  decrease  of  sise.  It  frequently  happens,  that  the  branches  of  the 
same  or  of  different  nerves  unite  and  separate  repeatedly  within  a  small  space,  forming  a. 
kind  of  net-work,  to  which  the  name  plexus  has  been  applied.  Sometimes  filaments  pass 
from  one  nerve  to  another ;  and,  at  the  juncdon,  there  is  usually  an  enlargement  of 
madullaiy  matter  tinned  a  gongfton.     Numerous  fibunenti,  from  different  nerveat  often 
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uniM  to  form  a  ganglion,  firom  wlncb  proond  trunks  frequently  of  greater  magnitude 
than  the  filaments  which  entered.  Ilius  nerves,  very  difTerent  in  their  origin,  form 
communications  with  one  another ;  so  that  the  whole  nervous  system  may  be  considered 
as  a  kind  of  net-work,  between  the  different  parts  of  which  an  intimate  connection  sub- 
sists. In  consequence  of  tliis  arrangement,  it  Is  often  matter  of  very  great  difficulty  to 
ascertain  the  origin  of  those  filaments,  which  unite  to  constitute  the  trunk  of  a  nenre.  In 
some  instances,  they  appear  to  arise  from  the  surface  of  the  brain  or  spinal  marrow ;  in 
other  cases,  from  the  more  central  parts. 

1877.  The  brain  in  the  ammalt  vriihout  vertebrm^  is  destitute  of  the  protecting  bony 
covering,  which  forms  the  head  and  back  bone  in  the  vertebral  animals.  The  brain 
itself  is  much  more  simple  in  its  structure.  Independent  of  very  remarkable  differences 
in  the  structure  of  the  nervous  system  in  the  difierent  genera  of  invertebral  animals,  there 
may  still  be  perceived  two  models,  according  to  which,  the  oigans  belonging  to  it  are 
arranged.  In  the  first,  the  brain  is  situated  upon  the  oesophagus.  It  presents  diflferent 
forms,  according  to  the  species.  It  appears  more  like  a  ganglion,  than  the  brain  of  the 
vertebral  animals.  It  sends  off  several  nerves  to  the  mouth,  eyes,  and  feelers.  One  on 
each  side  passes  round  the  cesophagus ;  these  uniting  below,  form  a  ganglion ;  in  some 
cases,  larger  than  what  is  considered  the  true  brain.  From  this  ganglion,  nerves  are 
Nkewise  sent  off  to  different  parts  of  the  body.  The  animals  in  which  this  nervous  sys- 
tem prevails,  belonged  to  the  great  division  termed  Mollusca.  In  the  second,  the  bnin 
is  situated  as  in  the  mollusca,  sends  out  nerves  to  the  surrounding  parts,  and  likewise  one 
nerve  on  each  side,  which,  by  their  union,  form  a  ganglion,  from  which  other  nerves 
issue.  Hiis  ganglion  produces  likewise  a  nervous  cord,  which  proceeds  towards  the 
extremity  of  the  body,  forming  throughout  its  length  ganglia,  from  which  small  nerves 
proceed ;  this  cord,  at  its  commencement,  is,  in  some  cases,  double  for  a  short  distance. 
It  has  been  compared  to  the  medulla  oblongata,  and  spinal  marrow  of  the  vertebral 
animals.  This  kind  of  nervous  system  is  peculiar  to  the  annulose  toimals.  There  are 
usually  ganglia  on  the  nervous  cord,  corresponding  vrith  the  number  of  rings  of  which 
the  body  consists. 

1878.  The  functions  tfthe  brain  and  nenwut  nfitent;  the  organs  of  perception,  as  of 
touch,  of  heat,  of  light,  of  hearing,  of  smell,  and  of  taste;  and  also  the  faculties  of  the 
mind,  we  psss  over  as  belonging  chiefly  to  the  anatomy  and  physiology  of  the  human 
frame,  and  therefore  less  immediately  connected  Mritb  the  animab  used  in  agriculture. 
The  reader  will  find  these  subjects  ably  treated  by  Dr.  Fleming. 


Chav.  III. 

Animal  Chemiatry  t  or  the  Subttaneet  which  enter  inio  the  Composition  if  the  Bodies  ff 

Animals, 

1879.^  The  elem^entarsf  jirindples  of  the  ommo/  kingdom  have  been  ascertained  with 
considerable  precision ;  but  the  binary,  ternary,  or  other  compounds  which  these  form, 
have  not  been  investigated  with  so  much  success.  As  these  various  ingredients  are 
brought  into  union  in  the  animal  system  by  the  agency  of  the  vital  principle,  their  state 
of  combination  may  be  expected  to  differ  widely  from  the  ordinary  results  of  electric 
attraction.  When  sudi  compounds  of  organisation  are  submitted  to  analysis,  the  influ- 
ence of  the  vital  principle  having  ceased,  the  products  obtained  may  be  r^^arded,  in 
many  cases,  as  modifications  of  the  elements  of  the  substance,  occasioned  by  the  pro- 
cesses employed,  rather  than  the  display  of  the  number  or  nature  of  the  ingredients,  as 
they  existed  previous  to  the  analytical  operations.  Hence  the  great  caution  requisite'in 
drawing  conclusions  regarding  the  composition  of  animal  bodies. 

1880.  The  elementary  substances  wldch  are  considered  as  entering  into  the  parts  ofani- 
malSf  are  carbon,  hydrogen,  oxygen,  asote,  phosphorus,  sulphur,  fluoric  add,  muriatic 
add,  iodine,  potash,  soda,  ammonia,  lime,  magnesia,  silica,  iron,  and  manganese. 

1881.  Cariom  oxiMts  in  various  ttstei  of  oombination  in  the  iluidf  as  well  as  the  aolidi  of  every  animal, 
and  haa  been  detected  in  the  form  of  charcoal  in  the  lung*.  'When  animal  substanoei  are  expoisd  to  a 
bi^  tempezature  in  cloaed  retiels,  the  charcoal  which  to  produced  dilfcn  condderabiy  ftom  that  which  is 
obtained  by  the  oune  raeana  ftom  TcgeUbleiL  It  to  more  ^oaqr  In  appearance,  and  to  incinerated  with 
much  greater  diJBculty. 

18^  Hudrogtn  to  universally  dtotributed  in  the  animal  kingdom ;  it  occun  as  a  constituent  ingredient 
of  all  the  fluids,  and  of  many  of  the  solids.  It  to  invariably  in  a  state  of  combination  with  ciiaroaal ;  Ibr, 
as  fkr  as  we  know,  it  has  nerer  been  detected  in  an  unoombined  or  separate  state.  It  has  beoi  found  la 
the  human  tntettines,  in  the  fonn  of  eaiburetted  hydrogen. 

188SL  Ojygim  to  equUIy  widely  dtotributed  with  the  pncedlng,  hi  the  fluids  and  soUds  of  all  aalBMli.  A 
constant  sun)iy  of  it  from  the  atmosphere  to  indtspensably  necessary  to  the  continuation  of  animal  lifts. 
It  occurs,  not  only  In  combbiation  wi^  other  bodies,  but  probiddy,  likewise  in  a  separate  state,  in  the 
air-bag  of  fishes,  in  which  it  to  found,  varying  in  Quantity,  according  to  the  spedes,  and  the  d^Ch  at 
which  the  fishes  have  been  caught.    It  to  common,  m  union  with  charcoal,  liDraung  mrhomk  add. 

1881  Aaatie  gas  to  very  widely  distributed  as  a  component  part  of  animal  substances.  It  occurs  in  almoa 
an  the  fluids,  and  in  those  soUd  parts  which  havecarbon  as'a  base.  Hie  almost  uaivensi  pievaknee  of  thi 
principle  In  animal  lubetanocs,  constitutes  one  of  the  most  certsin  maiks  tqr  which  they  may  be  dtoHa 
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gimiiM 
fliiiei. 


fltna  rqattiMMi     -4kMat9  Ukeiriie  ooeiuf^  la  hi  moonblned  tUbB,  In  the  alNbig  of 


U85.  pAaq40nu:  tlili  Inflammable  body  exlati.  In  union  with  dxygen,  In  the  itate  of  photphorio 
asML  la  many  of  the  tolids  and  fluids  of  animalib  Its  exittenoe,  however,  la  an  uncomUned  atue,  has 
not  been  tatirfactorily  determined,  although  there  appean  a  tendency  to  refer  the  luminoumeiB  of  ae> 
real  animaii  to  the  slow  combuitiod  of  this  substaneoL  Eren  phosphoric  acid  can  scarcely  be  said  to' 
C9dst  in  a  separate  state,  being  found  In  combination  with  poCath,  soda,  ammonia,  Vme,  or  mi^inesia. 

1886l  Su^pkur,  in  oombinanon,  exists  in  considerable  abundance  in  animal  substances.    It  can  scarcely, 
be  said  to  occur  in  a  separate  state  in  animals ;  at  least  the  experiments  which  mar  he  quoted  as  encour- 
aging  such  a  supposition,  are  by  no  means  decisive    United  with  oxygen,  in  the  form  of  sulphuric  add, 
tt  exists  in  combination  with  potash,  soda,  and  lime. 

1887.  AHoric  add  has  been  detected  in  bones  and  urine,  in  a  state  of  combination  with  lime. 

1888L  MmHaUe  add  exists  in  a  great  number  of  the  animal  fluids,  in  combination  with  an  alkali,  as  In 
tfie  ammonia  and  soda  of  urine 

1888.  /MliRtf  has  been  detected  in  sponge. 

188a  Pctaak  exists  In  oombinaUon  with  the  sulphuric,  muriatic,  or  phoqihorlc  adds ;  but  it  is  fiur  from 
abundant  in  animal  fluids. 

1891.  Soda  Is  present  In  all  the  fluids  In  various  states  of  combination,  and  Is  more  abundant  than  the 
pceoeding.  It  gives  to  many  of  the  secretions  the  alkaline  property  or  changing  vesetable  blues  into 
gieen.    It  Is  fbund  in  union  with  the  carbonic,  phosphoric,  sulphuric,  and  munattc  acids. 

189SL  JtnmoHia  exists  in  its  elements  in  all  the  fluids,  and  many  of  the  solids  of  animals,  and  is  fre. 
mently  produced  during  putrefaction.  These  elements  are  likewise  found  united  in  the  system,  and  the 
JukaH  then  appears  In  union  with  the  various  acids,  as  the  phosphoric,  muriatic,  and  lactic. 

1889.  Ume^  of  which  the  hard  parts  of  animals,  such  as  bones  and  shells,  are  chiefly  coupoMd,  Is  of 
Uttivefaal  occurrence.    It  is  always  In  a  state  of  combination,  and  chiefly  with  the  cartxmic  or  phosphoric 


18M.  Magnetia  occurs  sparingly.  It  has  been  detected  in  the  bones,  blood,  and  some  other  substanoet, 
bat  always  in  small  quantity,  and  diiefly  in  onion  with  phosphoric  acid. 

iaS6.  SUica  occurs  more  ^aringly  than  the  preoedipg.  It  is  found  in  the  hair,  urine,  and  urinary 
calculi 

^86.  Iron  has  hitherto  only  been  detected  in  the  oolorlng  matter  of  the  blood,  in  bile,  and  In  milk.  Itt 
peculiar  state  of  oombination  In  the  Mood  has  given  rise  to  various  conjectures  i  but  a  satisfhctory  soiu* 
tioo  of  the  question  has  not  yet  been  obtained.    In  milk,  it  appears  to  be  in  the  state  of  phoqihate. 

1887.  Memgtt»ese,  in  oxide,  has  been  observed,  along  with  iron,  in  the  ashes  of  hair. 

1898.  Such  are  the  nmpie  substances  which  have  been  detec|ted  by  chemists  in  the 
solids  and  fluids  of  animals ;  but  seldom  in  a  free  state,  and  often  in  such  various  pro- 
portions of  combination  as  renders  it  extremely  difficult  to  determine  their  true 
condition* 

1899*  7%«  compounds  of  organixtUum  are  gelatine,  albumen,  fibrin,  mucus,  urea, 
sugar,  oils,  and  acids. 

1900.  Getaiine  occurs  tai  nearly  a  pure  state  In  the  airJMgs  of  different  kinds  of  fishes,  as,  for  example| 
UnghMa.  dissolved  In  hot  water  and  allowed  to  oool,  forms  jelly.  When  a  solution  of  tanntai  is  dropped 
Intoaamntion  of  gelatine,  an  union  takes  place,  and  an  Insoluble  predpitate  of  a  whitish  color  iklls  to  the. 
bettom.  It  Is  on  the  union  of  the  tannin  of  the  oak  bark  with  the  gelatine  of  the  hides,  that  the  process 
of  tanning  leather  depends.  Gehitine  exists  in  abundance  In  difltoent  parts  of  animals,  as  kiones,  muscles, 
skin,  Hgkments,  membranes,  and  blood.  It  Is  obtained  from  these  substances,  t^  boiling  them  hi 
warn  water;  removing  the  impurittes,  by  skimming,  as  they  rise  to  the  suMsce;  or  by  subsequent 
straining  and  clarifying.  It  is  tb«a  boUcd  to  a  proper  oondstency.  It  is  the  chancteristic  Ingredient  of 
tlie  soOeet  and  most  flexible  parts  of  anim^. 

190L  OelaUne  IseyfeMtoeltf  tisedte  Mr  arts,  under  the  names  of  glue  and  sise^  on  aooount  of  its  adhedve 
qnafitf ,  and  to  give  the  requisite  stiflhess  to  certain  artides  of  manufiscture.  in  domestic  economy,  it  It 
uewtse  employed  in  the  form  of  jelly,  and  In  the  formation  of  various  kinds  of  soup.  What  is  termed 
Portable  Soip  to  merely  jelly  which  luu  been  dried,  having  been  previously  seasoned,  aooordhigtothe 
taste,  with  diArent  sptecsL 

190S.  AOmmeUf  the  white  of  an  egg,  exists  in  great  abundance,  both  in  a  coagulated 
and  liquid  state,  in  the  different  parts  Sf  animals.  Hair,  nails,  and  bom,  are  composed 
of  iL  It  appears  likewise  as  a  constituent  of  bone  and  shells  ;  and  there  hre  few  of 
the  fluid  or  soft  part  of  animals, '  in  which  it  does  not  exist  in  abundance ;  what  baa 
faitfaerto  been  termed  the  Resin*  of  BUe^  is,  according  to  Berzelius,  analogous  to 
a&Mimen. 

19091  AOtantnisetiensitdjf  Msedin  the  arts.  When  spread  thhi  on  any  body,  it  soon  dries,  and  forms 
a  coating  of  vamlsb.  Its  adberive  power  is  likewise  considerable  When  rubbed  on  leather,  it  increases 
itssnpplenesa  But  Its  chief  use  is  in  clarifying  liquors.  For  thto  purpose,  any  substance  abounding  in 
alKuiien,  aa  the  white  of  ngs,  or  the  serum  of  blood,  is  mixed  with  the  liquid,  and  the  whole  heated  to 
near  the  boiling  point  The  albumen  coaguhites,  and  foils  to  the  bottom,  carrying  along  with  it  the 
impurities  which  were  aunended  in  the  fluid,  and  which  rendered  It  muddy.  If  the  liquor  contains 
alcobol,  die  application  of  beat  is  unneoeosary. 

1904.  Fibrin  exists  in  the  blood,  and  was  formerly  called  the  fibrous  part  of  the* 
tdood.     It  likewise  exists  in  all  muscles,  forming  the  essential  part  or  basis  of  these 
ofgans.     It  exhibits  many  remarkable  varieties,  as  it  appears  in  the  flesh  of  quadrupeds, . 
birds,  and  fishes ;  but  has  not  hitherto  been  turned  to  any  particular  use. 

1905.  JSxtracHoe  exists  in  the  muscles  of  animals,  in  the  blood  and  in  the  brain. 
It  communicates  the  peculiar  flavor  of  meat  to  soups.  In  the  opinion  of  Fourcroy^ 
the  brown  crust  of  roasted  meat  consists  of  it. 

1906.  The  soft  parts  of  amnuUs  are  constituted  of  these  four  substances^  which  also 
enter  into  the  composition  of  the  haid  parte  and  of  the  fluids,  lliey  are  readily 
distinguishable  from  one  another.  Extractive  alone  is  soluble  in  alcohol ;  gelatine  is 
insoluble  in  cold,  but  soluble  in  hot  water ;  albumen  is  soluble  in  cold,  and  insoluble 
in  hot  water ;  the  fibrin  b  equally  insoluble  in  hot  and  cold  water.  They  are  variously 
nixed  or  united ;  and  as  thej  consist  of  some  elementary  principles,  chiefly  carbon, 
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faydroji^n,  oxygen,  and  azote,  it  is  probable  diat  tbey  are  dianged,  the  one  into  the  other, 
in  many  cases  by  the  living  principle,  —  a  transmutation  which  the  chemist  has  succeeded 
in  accomplishing,  and  whidi  may  soon  be  of  advantage  in  the  arts.  Tlie  proportion  of 
carbon  appears  to  be  least  in  gelatine  and  greatest  in  fibrin. 

1 907.  Mucin  occurs  in  a  liquid  state  in  the  animal  economy,  as  a  protecting  covering 
to  difibrent  organs.  It  necessarily  differs  in  its  qualities,  according  to  the  purposes  it  ia 
destined  to  serve.  In  the  nose  it  defends  the  organ  of  smell  from  the  drying  influence 
of  the  air,  —  in  the  bladder,  it  protects  the  interior  from  the  contact  of  the  acid  urine»- 
«•  while  it  preserves  the  gall-bladder  from  the  action  of  alkaline  bile.  It  does  not 
contain  any  suspended  particles  like  the  blood,  but  is  homogeneous.  {Dr.  Yaung^. 
AnnaU  of  Phil.  ii.  p.  117.)  When  inspissated,  it  constitutes,  in  the  opinion  of  some, 
the  basis  of  the  epidermis,  horns,  nails,  feathers.  But  the  difficulty  of  obtaining  it  in. 
a  pure  state,  and  the  discordant  characters  assigned  to  it  by  different  chemists,  prevent 
us  from  reposing  confidence  in  the  accuracy  of  the  analysis  of  those  substances,  of 
which  it  is  conridered  as  forming  an  essential  ingredient. 

1908.  Vrea  is  a  substance  obtained  by  evaporation  and  trituration  from  the  urine  of 
the  TTitmimaliR  when  in  a  state  of  healdi.  In  the  human  subject  it  is  less  abundant 
after  a  meal,  and  nearly  disappears  in  the  disease  called  diabetes,  and  in  affections  of 
the  liver. 

1909.  Sugar  exists  in  considerable  abundance  in  milk,  and  in  the  urine  of  persons- 
laboring  under  diabetes.  In  the  latter  fluid,  it  is  to  be  considered  as  a  morbid 
secretion  of  the  kidneys,  occupying  the  natural  situation  of  the  urea.  In  milk,  how- 
ever, it  exists  as  a  constituent  principle,  and  may  readily  be  obtained  by  the  following 
process  :  evaporate  fresh  whey  to  the  consistence  of  honey,  dissolve  it  in  water,  clarily 
with  the  whites  of  eggs,  and  again  evaporate  to  the  consistence  of  syrup.  On  cooling, 
white  cubical  crystals  will  be  obtained,  but  less  sweet  than  vegetable  sugar. 

1910.  OUf  vary  greatly  as  to  colour,  consistence,  smell  and  other  characters.  They' 
possess,  however,  in  common,  the  properties  of  the  fixed  oils,  in  being  liquid,  either 
naturally  or  when  exposed  to  a  gentle  heat,  insoluble  in  virater  and  alcohol,  leaving  a 
greasy  stain  upon  paper,  and  being  highly  combustible.  They  are  distinguished  as 
spermaceti,  ambergrease,  fat,  and  common  oils. 

1911.  Spermatrti  oonstitutea  the  principal  part  of  the  brain  of  the  whale,  and  is  fteed  ttam  the  oil  which 
aooompaniet  it,  by  dnUning  and  aqueesing,  and  afterwards,  bj  the  employment  of  an  alkaline  lie,  which 
•apoQlnes  the  remainder.  It  i«  then  washed  in  water,  cut  into  thin  pieces  with  a  wooden  knife;  and 
expoied  to  the  air  to  dry.    It  ia  used  in  medicine  and  candlemaking. 

>  ^ISl  Ambetvretue  is  found  in  the  intestines  of  the  spermaoeti  whale,  and  in  those  only  which  are  in  a 
Mkij  stat&  It  appears  to  be  the  excrement,  altered  by  a  long  refcoition  In  the  intestines,  and  tberelbre 
■candy  merits  a  piaee  among  the  natural  ingredients  of  the  animal  system.  Upon  bring  voided  by  the 
animal,  it  floats  on  the  surface  of  the  sea,  and  has  been  found  in  various  quarters  of  the  gube.  It  usually 
oontalDS  the  beaks  of  cuttle  fisb  adhering  to  it  It  is  employed  in  isaaU  quantities  by  druggists  and 
perAimers. 

191S.  Pat  consists  of  two  substances,  suet  and  c^.  It  is  usually  purified  by  separating  the  vessds  and 
membranes  which  adhere  to  it,  by  repeatedly  washing  with  cold  water,  and  aftenrards  mdting  it,  aloQg 
with  boiling  water. 

1914.  Taltaw  is  the  fkt  of  ruminating  animals,  and  is  hard  and  brittle,  while  the  fat  of  the  hog,  called 
iard,  is  soft  and  semifluid.  Its  uses  as  an  article  of  food.  In  the  making  of  candin,  hard  soap,  and 
ointmente,  and  to  diminish  firiction,  are  well  known. 

1915.  T^vnnertiea  qfoii*  depends  in  a  great  degree  on  the  mode  of  preparation,  with  the  exception  of 
the  odor,  wnicn  arises  from  the  kind  of  animal  trom  which  the  oil  has  been  derived.  Spermaceti  oit  is 
considered  as  the  thinnest  of  the  animal  <rfls,  and  the  fittest  for  burning  in  lamps.    It  is  obtained  from  the 

Zermaceti,  by  draining  and  pressure.  Traia  oil  is  proeured  by  mdting  the  blubber,  or  external  layer  of 
t,  found  underneath  the  skin  of  different  kinds  of  whales  and  seals.  From  the  process  employed,  it' 
contains,  besides  the  oil,  gelatine,  albumen,  and  other  animal  matters,  which  render  it  thick,  dark.* 
colored,  and  disposed  to  become  randd.  Fish  oU  is  sometimes  extracted  trom  the  entire  fish,  (as  the 
sprat,  pilchard,  and  herring,  when  they  occur  in  too  great  quantities  to  be  salted)  bj  boiling  in  water,  and 
skimming  ofTthe  oil,  as  it  appears  on  the  surftoe:  .  In  general,  however,  the  oil  is  obtained  fnm  the  livers 
of  fish,  in  which  it  is  lodged  in  oella. 

1916.  Tlie  adds  found  in  animals  consist  of  various  proportions  of  carbon,  hydrogen, 
oxygen,  and  azote.     Some  of  them  are  peculiar  to  the  aniinal  kingdom,  and  others  exist, 
in  equal  abundance  in  plants. 

1917.  The  urie  or  Uthie  acidj  abounds  in  urine,  and  appears  to  be  a  production  of  the  kidneys.  Hm 
iaeUe  add  is  common  in  the  animal  fluids.  The  amniotic  acid  has  been  found  in  the  uterus  of  a  oow. 
TYie/ormic  add,  by  distilling  ants.  The  benxoiCf  oxalic^  acetic,  and  malic  adds,  are  common  both  to  plania 
And  :|ntm^a^  but  occur  but  seldom  in  the  latter. 

1918.  These  elementary  tubstaneeSf  by  combimng  in  diflerent  proportions,  exhibit  a 
great  variety  of  separate  substances,  llie  eartliy  ults  are  likewise  abundant ;  and  when 
they  occur  in  a  separate  state,  they  strengthen  the  albuminous^  framework,  and  form  the 
skeleton,  giving  stability  to  the  body,  and  acting  as  levers  to  the  muscles.  "Die  ftllc*]i^ 
salts  occur  in  the  greatest  abimdance  in  the  secreted  fluids. 

1919.  The  Jluidt  consist  of  those  juices  which  are  obtained  from  our  food  and  drink, 
such  as  the  chyle,  and  are  termed  crude  of  the  blood;  or  prepared  f\rota  the  crude  fluids,  and 
destined  to  communicate  to  every  part  of  the  body,  the  nourishment  which  it  requires, 
and  of  those  fluids  which  are  separated  from  the  blood,  ill  the  course  of  circulation,  such' 
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m  the  bile,  and  tentted  sMreted  floiAi.     Hww  are  all  contained  in  appropriate  veaselSy 
and  are  subject  to  Uotion  and  change. 

1990.  The  ioBds  are  derived  from  the  fluids,  and  are  usually  divided  into  the  soft  and 
hard.  The  soft  solids  consist  chiefly  of  what  is  termed  animal  matter,  of  combinations 
of  caibon,  hydrogen,  oxygen,  and  azote.  They  consist  of  fibres,  which  are  usufUIy 
grouped  into  ftggots ;  of  plates,  which,  crossing  one  another  in  various  directions,  give 
rise  to  cellular  structure,  or  of  a  uniform  pulpy  mass. 

1981  Tkejlbrom  texture  xaaj  be  obtorved  in  all  the  miuclei,  tendons,  and  Ugamenti,  and  in  the  bones 
of  aaany  animaU,  especially  beiore  Urth.  Thew  Abrei,  however  minntay  divided,  do  not  appear  to  be 
hollow,  liiie  tho«e  of  the  vegetable  kingdom. 

198SI  Tke  eeUmlar  texture  is  univenally  distributed  in  the  fonn'of  membranet,  which  invert  every 
oinan,  the  bundles  of  fibres  in  every  muscle,  and,  by  forming  tubes  with  the  addition  of  the  fibrous 
textnre,  constitif te  the  containing  vessels,  lite  suostance  give*  form  to  all  the  different  parts,  and  is 
that  paiticular  portion  which  is  uvt  formed,  and  which  constitutes  the  ftame  on  and  withm  whidi  the 
ocber  materials  of  the  system  are  deposited.  It  readily  expands  by  the  increase  of  its  contents ;  and, 
with  equal  esse,  contracts  when  the  oi&tending  cause  is  removed. 

I9S3.  TV  pMlpif  texture  is  confined  to  the  brain  and  nenres,  the  liver,  kidnevs,  and  other  secreting 

3;ans  of  the  system.  Its  composition  appears  to  theeye  homogeneous,  and  its  form  is  regulated  by  its 
lular  envelope. 

19M.  Tlieee  mifl  aoMdt  are  atone  capable  of  possesaiag  the  faculty  of  sensation.  By  their  aid,  the  nervous 
energy  is  exerted  on  the  diitoent  parts  of  the  bodyj  and,  through  tliem,  the  impressions  of  external 
olii^s  are  received. 

igfia  The  hard  toUdt  eonsirt  either  of  oartilaae,  which  resembles,  in  its  qualities,  coagulated  albumen  ; 
or  of  bone,  formed  by  various  oomUnations  or  earthy  salts.  Tbej  are  destitute  of  sensation,  and  are 
chiefly  employed  in  defending  the  system  tnm  iojury,  giving  It  tne  requisite  stability,  and  assisting  the 
muscles  In  the  execution  of  their  movements. 

1926.  Tke  proportiom  between  Mr  «o<Mv  mrfJfaiMi  is  not  only  remarkably  difltaent  In  difibrent  apeoies, 
bat  ia  tha  same  speoies,  in  the  various  stages  of  growth. 


CflAP.    IV. 

Animal  Physiology, 
19S7«  Tke  digettioe  ctrculaiion  and  reprodMctwefimetiioni  oftmmaU  come  neit  in  order. 

Sect.  I.     Of  the  IHg/estwe  Syttem. 

1938.  The  imAnet  of  animals  Jor  food^  presides  over  the  organs  of  the  stomach. 
Hunger  is  fbtt  when  the  stomach  is  empty ;  it  is  promoted  by  exerdse,  cold  air  applied 
to  the  skin,  and  cold,  add,  or  astringent  fluids  introduced  into  the  stomach.  Inactivity, 
warm  covering,  the  attention  div^ted,  and  warm  fluids,  have  a  tendency  to  aUay 
tibe  sensation. 

1929.  Thirsi  is  accompanied  with  a  sensation  of  dryness  in  the  mouth.  This  dryness 
may  be  occasioned  by  excessive  expenditure  of  the  fluids,  in  consequence  of  the  dryness 
or  ffi»n<M«  of  the  food  which  has  been  swallowed ;  or  to  their  deficiency,  from  the  state 
of  the  organs. 

19dO.  Bath  hunger  and  thirst,  besides  being  greatly  influenced  by  habit,  exhibit  very 
remarkable  peculiarities  according  to  the  species  and  tribes  of  animals. 

T9S1.  Those  which  live  on  the  spoils  of  the  animal  kingdom  are  said  to  be  carnivorous, 
when  they  feed  on  flesh ;  piscivorous,  when  they  subsist  on  fishes ;  and  insectivorous, 
when  they  prey  on  insects.  Again  those  animals  which  are  phjrtivorous,  or  subsist 
on  the  products  d  the  vegetable  kingdom,  are  either  granivorous  and  feed  on  seeds ; 
gnuninivorous,  pasturing  on  grass ;  or  herbivorous,  browsing  on  twigs  and  shrubs. 

ISaS.  Beaidet  tkoee  tuhstancet  uMck  animaU  make  use  (tf  as/ood.  water  is  likewise  employed  as  driuki 
and  as  the  Tebide  of  nutritious  matter.  Salt  is  necessarilv  mixed  with  the  drink  of  the  inhabitants  of 
the  owMP,  and  is  retished  by  man  and  many  other  animals.  Other  inorganic  substances  arc  likewise 
^nnloyed  for  a  variety  of  purposes,,  Many  savages  make  use  of  steatite  and  day  along  with  their  food.- 
Tbc  common  earthworm  swallows  the  soil,  ftom  which,  in  its  passage  through  the  intesUnes,  it  extracts 
its  nourishment  * 

ISSS^  In  some  cases,  SiAstatieei  are  swaOawed /or  otkerpiamacs  thoHtumridhnetU.  Stones  are  retained 
in  Che  stomadi  of  birds  to  asnst  In  triturating  the  grain.  The  wolf  is  said  to  satisfy  his  hunger,  by  filling 
Us  atoBach  with  mud. 

SxcT.  II.     Of  the  Chreultttmg  System, 

1994.  The  food  being  reduced  to  a  puUaceous  mass,  and  mixed  with  a  variety  of  secreted 
flmds,  by  means  of  the  digestive  organs,  is  in  this  state  denominated  chyme.  This  mix- 
ture exhibits  a  chemical  constitution  nearly  approaching  that  of  blood,  into  which  it  b 
destined  to  be  converted,  by  the  separation  of  the  useless  from  the  useful  part.  Tliis  is 
affected  by  certain  vessek  called  lacteals,  which  absorb  the  nutritious  part  of  the  chyme, 
snd  ooovey  it  to  a  particular  receptacle.  Another  set  of  absorbentB,  the  lymphatics, 
take  up  all  the  substances  which  have  been  ejected  from  the  circulation,  and  which  ard 
no  longer  necessary  in  the  particular  organs,  and  communicate  their  contents  to  the  store 
already  provided  by  the  lacteals.  The  veins  receive  the  altered  blood  from  the  extremi- 
tica  of  the  arteriea  or  the  ghuids,  in  which  they  terminate,  and  proceed  with  it  towards 
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tiie  Ittngi^  to  be  again  anrated.  In  tfaetr  prpgrea^  they  obtain  the  ooIlecCed  fluid  of  iSb^ 
other  ahsorfoents,  and,  in  the  lungs,  again  prepare  the  whole  for  the  use  of  the  syatem. 
Thus,  duriog  the  oontinuaoce  of  life,  the  arteries  supply  the  materials  by  which  the  sys- 
tem is  invigorated  and  enlarged,  and  oppose  that  tendency  to  decay,  produced  by  the 
influence  of  external  objects.  Tlie  process  continues  during  the  whole  of  life,  new 
matter  is  daily  added,  while  part  of  the  old  and  useless  is  abstracted.  The  addition  ia 
greatest  in  early  life,  the  abstraction  is  greatest  in  old  age. 

1935.  This  etmtkuied  ^^lem  qf  addUkm  and  tubiraeUon  has  led  tome  to  conclude,  that  s  diange  In  the 
oorporaal  IdeoUt^  of  the  body  takes  place  reneatedljr  during  the  coDtinuance  of  life,  that  none  orthe  par. 
ticles  of  which  it  oonciited  in  votttn,  remain  in  its  oompMition  in  old  age.  Some  ha^e  conaidered  the 
change  effected  every  three,  otnen  ererv  teren  yean.  This  opinion,  however,  ii  rendered  doubtibl  bjr 
many  wdl  known  fkcti.  Letters  marked  on  the  skin  by  a  variety  oTsobstanoes,  freauently  last  Tor  life. 
There  are  some  diacasee,  such  as  sraall-pox  and  meaales,  of  which  the  constitution  is  only  onee  foaoepltbie  ;t 
but  it  is  observed  to  be  liable  to  the  attack  of  these  diseases,  at  every  period  of  human  life: 

Sect.  III.     Of  the  reproductive  Syttem  afArdmals, 

1936.  AfdmaU  are  reproduced  in  consequence  of  the  Junction*  of  certain  orfflui,  with 
the  exception  of  some  of  Uie  very  lowest  in  the  scale.  In  those  animals  which  possess 
peculiar  organs  for  the  preparation  cS  the  germ  or  ovum,  some  are  androgynous,  (man- 
woman)  and  either  have  die  sexual  organs  incorporated,  and  capable  of  generating 
without  assistance,  or  the  sexual  organs  are  disdnct,  and  the  union  of  two  individuab  is 
necessary  for  mutual  impregnation  :  others  have  the  sexual  organs  separate,  and  on  dif- 
ferent individuals.  The  young  of  such  animals  are  either  nourished  at  first  by  the  store 
qi  food  in  the  egg,  or  by  the  circulating  juices  of  the  mother.  Hiose  species  in  which 
the  former  arrangement  prevails,  are  termed  oviparous,  while  the  term  viviparous  ia 
restricted  to  the  latter. 

1937.  In  ail  animals  it  is  the  business  of  the  female  to  prepare  the  omun  or  germ,  and 
bring  it  to  maturity.  For  this  purpose,  the  germ  is  produced  in  the  ovarium,  farther 
perfected  in  the  uterus  or  matrix,  and  finally  expelled  from  the  system  through  the 
vagina.  The  office  of  the  male  is  to  impregnate  the  germ  by  means  of  the  spermatic 
fluid.  This  fluid  is  secreted  in  the  testicles,  transmittied  by  the  spermatic  duct%  and 
finally  conveyed  by  the  external  organ  to  its  ultimate  destination. 

1938.  Among  the  viviparous  animals,  the  reproductive  organs  present  many  points  of 
resemblance,  and  appear  to  be  constructed  according  to  a  common  model.  It  is  other- 
wise with  the  sexual  organs  of  the  oriparous  tribes.  They  exhibit  such  remarkable  dif- 
ferences in  the  form  and  structure  of  all  their  organs,  that  it  is  impossible  to  collect  them 
into  natural  groups,  or  assign  to  them  characters  which  they  have  in  common. 

1 939-  The  manner  in  which  the  eggs  of  birds  are  impregnated  by  tlie  male,  has  not  been 
satisfactorily  determined.  With  the  exception  of  the  cicatricula,  a  female  bird,  in  the  al>^ 
sence  of  the  male,  can  produce  an  egg.  The  conjunction  of  the  sexes,  however,  is  neoea- 
sary  for  the  impregnation  of  the  egg,  and  the  effect  is  produced  previous  to  the  exclusion. 
.  1940.  In  many  kinds  if  fishes  and  reptiles,  the  yolks,  after  being  furnished  with  their 
glaire,  are  ejected  from  the  body  of  the  female,  and  the  impregnating  fluid  in  the  male 
is  afterwards  poured  over  them.  Impregnation  can  be  effected  readily  in  such  cases,  by 
the  artificial  application  of  the  spermatic  fluid. 

1941.  Impregnation  in  insects  appears  to  take  place  while  the  eggs  pass  a  reservoir 
containing  the  sperm,  situated  near  the  termination  of  the  oviduct  in  the  volva. 

IMfiL  71kr«woifafNnl^fffi«lf  qTAoloUii^  is  eflhsted  by  the  situation  in  which  the  cm 
mother,  after  or  during  their  exclusion.    In  this  mode,  a  place  is  usually  selected  where  the  ^gi  will  be 
exposed  to  a  suitable  and  uniform  temperature,  and  where  a  convenient  supply  of  food  nuy  be  easily  ob* 
tained  for  the  young  animals.    Such  anangeraents  prevail  in  the  insect  tribe. 

19i3L  In  the  second  mode,  the  mother,  aided  in  some  cases  by  the  sire,  forms  a  nest,  in  whicfa  she  da- 

Ciits  her  eggs,  and,  dtting  upon  them,  aids  their  hatdiiog  by  the  heat  of  her  body.  Birds  in  geneial 
tch  their  voung  in  this  manner. 

1914.  In  Ae  last  mode,  the  eggs  are  retained  in  the  uterus,  without  any  connexion,  however,  by  circu- 
lating vendSjjintil  the  period  when  they  are  ready  to  be  hatcned,  when  egg  and  young  are  expelled  at  the 
same  time.  This  takes  place  in  some  sharks  and  mollusca.  The  animals  which  exercise  this  last  lilnd  of 
incubation,  are  termed  ovoviviparous.  In  the  rana  pipa,  the  eggs  ai«  deposited  in  a  bag  on  the  back, 
where  they  are  hatched,  and  where  the  young  animals  reside  for  some  time  after  Uith.  Some  animals,  aa 
the  aphis,  are  oviparous  at  one  season,  and  ovoviviparous  at  another. 

19u.  The  young  after  being  hatched,  are,  in  many  cases,  independent  of  their  parent,  and  do  not  stand 
in  need  of  any  assistance :  they  are  bom  in  the  midst  of  ^enty,  and  have  organs  adapted  to  the  supply  of 
their  wants.  Thus,  many  insects  are  hatched  on,  or  within  the  very  leaves  which  they  are  aAerwana  to 
devour.  In  other  cases,  the  young  are  able  to  follow  their  psrenta,  and  receive  from  them  a  sapply  of 
appropriate  food ;  or  if  unable  to  follow,  their  parents  bring  their  food  to  the  oeets. 

1946.  7%e  ehangea  which  the  young  cf  opipanms  anhnats  undergo  in  pasting  from  inflmeu  to  maturity, 
have  kmg  attracted  the  notice  of  the  inquisitive  obaerver.  The  egg  oif  the  &Qg  la  hatched  tai  the  water, 
and  the  young  animal  spends  in  that  element  a  part  of  iu  vouth.  while  there  it  is  Aunished  with  a  tail 
and  external  bronchiae :  both  of  which  are  absorbed,  and  disappear,  when  it  becomes  an  inhabitant  of  the 
land,  llie  infancy  of  the  butterfly  is  spent  in  the  caterpillar-state,  with  organs  of  aaotlon  and  mastieatien 
which  are  peculiar  to  that  period.  It  is  destined  to  endure  a  second  hatrhing,  by  beooniii«  enveloped  in  a 
covering,  and  suflMng  a  transformation  of  parts  previous  to  appearing  in  its  sUte  of  maturi^r.  These 
metamoipboaes  of  oviparous  animals  pre«>nt  an  almost  infinite  variety  of  degrees  of  change,  dlAring  in 
character  aocording  to  the  tribes  or  genera. 

1M7.  In  birds.  It  ia  well  known  that  one  sexual  union  suffices  for  the  production  of  impiagnated  ens 
duimt  the  period  of  laying.  This  is  a  case  somewhat  analogous  to  those  quadrupeds  which  produce 
aevefal  young  at  a  bfartb  with  one  iinprBgnation,diiftring,  however,  ii^  the  dreuoutanoe  that  theenian^ 
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«pM(ei^  or  (teaftJIoe,  at  thejr  are  called,  ooe  imprqgnatkm  not  only  leoden  fertile  the  eggi  of  the  indlTi. 
<nia],  but  the  animals  produced  ttom  theK,  and  the  eggs  of  those  Bffiin,  unto  the  ninth  generation. 

1948.  ^ndrogywnu  animals  are  of  two  kinds ;  those  where  Jmpregoatoin  takes  place 
by  the  mutual  application  of  the  sexual  organs  of  two  individuals ;  and  those)  where  the 
hermaphroditism  is  complete.     The  mollusca  exhibit  examples  of  both  kinds. 

1949.  GemmqMrous  animalt  are  exemplified  in  the  hydra  or  fVesh  water  polypus,  and 
other  soophytes. 

1950.  Hyiridout  animalt.  In  the  accomplishment  of  the  important  purpose  of  ge-. 
Deration,  it  is  observed,  that  in  the  season  of  love,  individuals  of  a  particular  species  are 
drawn  together  by  mutual  sympathy,  and  excited  to  action  by  a  common  propensity. 
The  produce  of  a  conjunction  between  individuals  of  the  same  species  partakes  of  the 
characters  common  to  the  species,  and  exhibits  in  due  time  the  characteristic  marks  of 
puberty  and  fertility.  In  a  natural  state,  the  selective  attribute  of  the  procreative  instinct 
unernngly  guides  the  individuals  of  a  species  towards  each  other,  and  a  preventive 
aversion  turns  them  with  disgust  from  those  of  another  kind.  In  a  domesticated  state> 
where  numerous  instincts  are  suppressed,  and  where  others  are  fostered  to  excess,  in- 
dividuak  belonging  to  different  species  are  sometimes  known  to  lay  aside  their  natural 
aversion,  and  to  unite  in  the  business  of  propagation.  Instances  of  this  kind  occur 
among  quadrupeds,  birds,  and  fishes,  among  viviparous  and  oviparous  animals,  where 
impregnation  takes  place  within,  as  well  as  when  it  is  affected  without  the  body.  The 
product  of  such  an  unnatural  union  is  termed  a  hybridous  animal.  The  following  cir- 
cumstances iqipear  to  be  connected  with  hybridous  productions. 

t95L  The  paraiismiui  belong  to  tie  tame  natural  gemu  or  familif.  lliere  are  no  exceptions  to  this 
hw.  Where  the  tpeost  differ  greatly  in  manners  and  structure,  no  constraints  or  habits  of  domestication 
will  force  the  unnatural  unioa  On  the  other  hand,  sexual  union  sometimes  takes  place  ammig  indivi. 
Phials  of  nearly  related  speciea  Thus,  among  quadrupeds,  the  mule  is  the  produce  of  the  union  of  the 
bone  and  the  asa  The  fackall  and'  the  wolf  both  breed  with  the  dog.  Among  birds,  the  cananr  and 
flpldfindi  tNPeed  together,  tJie  Musoovv  and  common  duck,  and  the  pheasant  and  hen.  Among  fishes, 
me  carp  has  been  known  to  breed  with  the  tench,  the  crurian,  and  even  the  trout  {PhU.  Trant.  1771. 
P.518L) 

1S52.  Tke pareutt  matt  beina  oot^ned or  iometticated  ttate.  In  all  those  hybridous  productions  which  have 
yet  been  obtained,  there  Is  no  examine  of  individuals  of  one  species  giving  a  sexual  preference  to  those  of  an. 
other.  Among  quadrupeds  and  birds,  those  individuals  of  difibrent  species  which  have  united,  have  been  oon- 
^hied  and  exduded  from  all  intercourse  with  those  of  thdr  own  kind.  In  the  case  of  hybridous  fishes,  the 
ponds  in  which  they  have  been  produced  have  been  small  and  overstocked,  and  no  natural  proportimi 
obsetred  between  the  males  and  females  of  the  differrait  kind.  As  the  impregnating  fluid,  in  such  dtu- 
atioitt,  is  spread  over  the  c^s  after  exclusion,  a  portion  of  it  belonging  to  one  species  may  have  come  in 
contact  with  the  impregnated  eggs  of  another  qwcies,  by  the  accidental  movements  of  the  water,  and  noC 
in  consequence  of  any  unnatural  eflbrt  In  all  cases  of  this  unnatural  union  among  Urds  or  quadrupeds, 
a  considerable  degree  of  aversion  is  always  exhibited,  a  circumstance  which  never  occmn  among  indi- 
vidoais  of  the  same  species. 

1969L  Tke  MrUout  produett  are  barren.  The  peculiar  circumstances  which  are  required  to  bring 
about  a  sexual  union  between  individuals  of  different  species,  sufficiently  account  for  the  total  absence  of 
bybcidotts  pxoductloas  in  a  wikl  state.  And,  as  If  to  preserve  even  in  a  domesticated  state  the  intro- 
duolkm  and'extension  of  qmrious  breeds,  such  hybridous  animals,  though  in  many  cases  disposed  to 
sexual  mioo,  are  incapable  of  breeding.  There  are,  indeed,  some  statements  which  render  it  probable 
that  hytuid  animals  have  procreated  with  perfect  ones ;  at  the  same  time  there  are  few  which  are  above 


Chap.  V. 

Ammal  Pathology  ;  or  the  DuratUmt  Dueatet^  and  Catualtiet  of  Animal  Life* 

1954.  Each  species  of  animal  is  destined,  in  the  absence  of  disease  and  dtadents,  to 
et^joy  existence  during  a  particular  period.  In  no  species,  however,  is  this  term  absolutely- 
limited,  as  we  find  some  individuals  outliving  others,  by  a  considerable  fraction  of  their 
wlu^e  lifetime.  In  order  to  find  the  ordinary  duration  of  life  of  any  species,  therefore, 
we  must  take  the  average  of  the  lives  of  a  number  of  individuals,  and  rest  satisfied  with 
tile  approximation  to  truth  which  can  thus  be  obtained.  There  is  little  resemblance  in 
reelect  of  longevity  between  the  different  classes,  or  even  species  of  animals.  There  is  no 
peculiar  structure,  by  which  long-lived  species  may  be  distinguished  from  those  that  are 
sbort-liTed.  Many  species  whcMe  structure  is  complicated,  live  but  for  a  few  years,  as 
the  rabbit,  while  some  of  the  testaceous  mollusca,  with  more  simple  organization,  have 
a  more  extended  existence.  If  longevity  is  not  influenced  by  structure,  neither  is  It 
Ittodified  by  the  size  of  the  species.  While  the  horse,  greatly  larger  than  the  dog,  lives 
to  twice  its  age,  man  enjoys  an  existence  three  times  longer  than  the  former. 

1955.  The  circumstances  which  regulate  the  term  of  existence  in  diiierent  species,  ex- 
hibit so  many  peculiarities,  corresponding  to  each,  tlwt  it  is  difficult  to  offer  any  general 
observations  on  the  subject.  Health  is  precarious,  and  the  origin  of  diseases  generally 
involved  In  obscurity.  The  condition  of  the  cwgans  of  respiration  and  digestion, 
however,  ^pean  go  intimately  connected  with  the  comfortable  continuance  of  life,  and 
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4ha  itbdiuiiMil  of  oU  tge,  thu  cditeDoe  dmj  ba  odd  to  dapend  oo  Ifae  dM  aswdw  ef 
the  functiDni  irhicb  tbey  perfbrm.  Whether  animala  have  dior  blood  lentcd  bj  mMDi 
of  lun^  or  gills,  tbejr  require  a  rtgulu-  supply  of  oijgene  gas.  But  at  tin*  gw  U  ei- 
fcnaTely  conaumed  in  die  proceM  of  combuitiaa,  putrefacdon,  vegotation,  and  reapi- 
ntioD,  diere  is  occasionally  a  deficiency  in  puticuUf  pUca  for  the  supply  of  uniiial 
life.  But,  ID  general,  where  there  is  s  defidency  of  oxygen,  .Iben  it  also  a  quantity  of 
caihooic  acid,  or  caiburetted  hydrogen  present.  These  gues  not  only  Injuic  tfaa  lyMeai 
by  occupying  the  place  of  the  oxygen  which  is  required^  but  eierdae  oa  many  ipeciea 
■  deleterious  influence.  To  these  drcumstaiices  niay  be  referred  the  difficulty  of  pre- 
•ening  many  fishes  and  aquatic  moUusca  in  glan  jan  or  small  ponds  j  aa  ■  great  deal 
of  the  oiygeo  in  the  air  contained  in  the  water,  ia  necesurtly  consumed  by  the  genni- 
IiBtiDii  and  growth  of  the  aquatic  cryptogamia,  and  the  respiration  of  die  inftuoi? 
animslcula.  In  all  cues,  when  the  air  of  the  almospbere,  or  that  which  the  water  con- 
'  tains,  is  impregnated  with  noxious  particles,  many  individuals  of  a  particular  species, 
living  in  the  same  district,  suCer  at  the  same  time.  The  disease  which  is  thus  at  flnt 
dtdemic  or  local,  may,  by  b«ng  contagious,  extend  its  ravages  to  other  districts. 

1956.  The  cnirmical  sail  cptilcmiaii  diuaia  iihlch  aUick  hones,  dieep,  and  cdwi,  sbtaln  tn  Ibis 
(DuntiT  clu  Dime  DC  nnrraia,  Knnetliaea  also  Uu  iMemper.  'nioieuml  leim,  bowonr.  rat  the  pgs- 
SlcnCUl  dIuiMi  iriUi  vhlch  ihete  and  other  atdmals  are  inbclad,  li  ^liuMqi. 

iaJ7.  Tkt  rataga,  nAkh  Haee  itat  cswoAM  mmaif  Ike  dpMotfcafcrf  tudmali,  at  mriaai  Itaa,  te 
fanvr,  Is  ephaiUei,  have  been  detslM  bj  a  valMj  of  authaia.  Hdhus,  dweh  con,  iwini.  imUrT, 
•ih,  have  all  bHD  lubJiKt  lonich  attuki:  and  it  hat  ftcqiHBtly  hippmid,  that  Oe  dnaxmitancis  wtaicb 
have  prodiicol  the  dlKUt  btoMipMica,  have  likewlK  eiaclMl  a  ataaUatlnlneiKe  over  gttien.    Thai 

^--.  I, ..I..  fv«n  the  deranaHl  nmetioBa  of  the  iHphileiT  «iani.  It  nuleiHl  pmbihlc  bt  tba 

umema  hiilMSu^  sod  even  qwdis,  araaflbctad  at  the  •UK  time,  (Bd  tbia  •plaloa 
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tbutbed  to  ninlj  the  dcdcKnc^ ;  leaHmat  li  iwHlilf  cihUilcd,  the  c 

1959.  The  jtowtr  of  JaUmg,  ot  of  surviving  without  food,  poaaesBed  by  some  animal), 
la  astonishingly  great.  An  eagle  has  been  known  to  live  without  food  five  weeks ;  a 
badger  a  month  ;  a  dog  thirty-six  days ;  a  toad  fourteen  months,  aud  a  beetle  three  yean. 
This  power  of  outliving  siircity  for  time,  is  of  Mgna!  use  to  many  animals,  whose  food 
cannot  be  readily  obtained  j  as  is  tlie  case  of  beasts  of  prey  and  rvpacious  birds.  But 
this  faculty  does  not  belong  to  such  eicluairely ;  "wild  pigeons  have  lurvived  twelve 
days,  an  antelope  twenty  days,  and  a  land  tortoise  eighteen  months.  Such  fasting, 
however,  is  detrimental  to  lite  system,  and  can  only  be  considered  at  one  of  thau  sin- 
gular resources  which  may  be  employed  in  cases  where,  without  it,  life  would  speedily 
be  extinguislied.  In  utuations  where  animals  are  deprived  of  tbeir  accustomed  food, 
they  frequently  \fmA  the  e&ecti  of  ttarvatioD,  by  devouring  substance*  to  wlnrh  their 
digestive  organs  are  not  adapted.  Pigeons  can  be  brought  to  feed  on  flesh,  and  hawks 
on  bread.  Sbeep,  when  covered  with  tnow,  have  been  known  to  est  tbe  wool  off*  cacb 
other's  backs. 

1960.  The  nartdiu  diseaKi  to  nkick  animah  art  lulgec*,  tend  greatly  to  shorten  the 
period  of  their  existence.  With  the  metbodsof  cure  employed  by  different  tpedei,  we 
are  but  little  acquainted.  Few  accurate  observatiDat  appear  to  have  been  made  on  lbs 
subject.  Dogs  frequently  effect  a  cure  of  tbrar  sores  by  licking  them.  They  eal  grass 
to  excite  vomiting,  and  probably  to  cleanse  their  intestines  from  ofattructJons  or  worms, 
by  its  medianicat  effects.  Many  land  animals  promote  their  health  by  bathing,  (ttbera 
by  rolling  themselves  in  the  dust.  By  the  last  operatioD,  they  probably  get  nd  of  the 
parasitical  insects  with  which  they  are  infected. 

1961.  Sut  indepeminu  of  tcardtu,  er  diieaie,  comparatively  few  animala  live  to  Iho 
ordinary  term  of  natural  death.  There  is  a  wasteful  war  every  where  rT~~~  '~  '*" 
animal  kingdom.  Tribe  is  divided  against  tribe,  and  species  agaii 
tralily  is  no  where  respected.  Those  which  are  preyed  upon  have 
they  employ  to  avoid  the  foe ;  but  tbe  rapacious  are  likewise  qualified  for  the  punuit. 
Tbie  exercise  of  the  feelings  of  benettdenct!  may  induce  us  to  confine  our  attention  to 
tbe  former.  Bod  adore  that  goodness  wbicb  gives  shelter  to  the  defenceless,  and  pro- 
tection to  the  weak,  while  we  may  be  disposed  to  turn  predpitalety,  IVom  viewing  tba 
latter,  lett  we  discover  marks  of  cnielQ,  where  we  vri^ied  to  contosjijat*  nMhing  bvt 
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Chap-  VI. 

Of  the  DittrSbuiion  cfAnimaU* 

1963.  The  geographical  dtstribution  of  each  tpedee  tf  animal,  Dr*  Fleming  observes) 
may  be  represented  by  a  circle,  towards  the  centre  of  whidi,  existence  may  be  comfort- 
«d>ly  maintuned;  but  as  we  approach  the  circumference,  restraints  multiply,  and  life  ai 
last  becomes  impracticable.  Each  species  has  a  range  peculiar  to  itself,  so  that  the  circle 
«f  different  species  intersect  one  another  in  every  possible  relation.  Hitherto  the  geo- 
graphical limits  of  but  few  species  have  been  saiisfactorily  determined.  These  chiefly 
belong  to  the  larger  species  of  quadrupeds,  as  the  African  and  Asiatic  elephants,  the  am 
and  the  quagga,  the  lion,  hippopotamus,  and  polar  bear.  In  the  tribes  of  the  less 
perfect  animals,  the  species  of  which  have  been  investigated  by  few,  the  extent  of  their 
geographical  distribution  has  been  very  imperfectly  determined.  They  appear  to  be 
limited  to  circumstances  connected  with  temperature,  food,  situation,  and  foes. 

1963.  The  degree  of  heat  at  the  equatorial  regions  appears  to  be  most  favorable  for  the 
increase  of  living  beings,  and  they  diminish  in  numbers  as  we  i^[»proach  the  poles.  There 
is  no  latitude,  however,  which  tlie  perseverance  of  man  has  yet  reached,  where  living 
beings  have  not  been  observed.  Tlie  icy  shores  of  the  arctic  regions  are  peopled  as  well 
as  the  arid  plains  or  shaded  forests  of  tropical  climates.  When>  however,  an  inhabitant 
of  the  colder  regions  is  transported  to  a  warmer  district,  the  increased  temperature  is 
painful,  the  functions  become  derangejd,  and  disease  and  death  ensue.  The  inhabitants 
of  the  warmer  regions,  when  transported  to  the  colder  districts,  experience  inconvenience 
from  the  diange  of  temperature,  equally  hurtful  to  the  system,  and  fatal  to  its  continu* 
ance.  The  polar  bear  appears  to  be  accommodated  to  live  in  a  region,  whose  mean 
annual  temperature  is  below  the  freezing  point.  In  tiiose  districts  where  the  individuals 
of  a  species  are  most  vigorous  and  prolific,  the  temperature  most  suitable  for  existence 
prevails.  The  native  country  for  die  horse  is  probably  Arabia.  There  he  exists  in  a 
wild  state  in  the  greatest  numbers.  In  the  Zetland  Islands,  where  he  is  nearly  in  a  state 
of  nature,  he  is  approaching  the  polar  limits  of  his  distribution.  He  has  become  a 
dwarf.  He  does  not  reach  maturity  until  his  fourth  year,  seldom  continues  in  vigor 
beyond  his  twelfth,  and  the  female  is  never  pr^nant  above  once  in  two  years.  At  the 
line,  where  the  energies  of  the  horse  terminate,  however,  the  reindeer  becomes  a  useful 
substitute.     Its  equatorial  limits  do  not  reach  the  shores  of  the  Baltic. 

1964.  To  compensate  the  variaiioru  of  the  teasons  a  variety  of  changes  take  place  in  the 
drcumstances  of  animals.  The  clothmg  of  animals,  living  in  cold  countries,  is  not 
only  different  from  that  of  the  animals  of  warm  regions  in  its  quantity,  but  in  its  ar- 
nngement.  If  we  examine  the  covering  of  swine  of  warm  countries,  we  find  it  con- 
sisting of  bristles  or  hair  of  the  same  form  and  texture ;  while  the  same  animals  whidb 
live  in  colder  districts,  possess  not  only  common  bristles  or  strong  hair,  but  a  fine  fris- 
sled  wool  next  the  skin,  over  which  the  long  hairs  project.  Between  the  swine  of  the 
aouth  of  England,  and  Scottish  Highlands,  such  diSSTerences  may  be  observed.  Similar 
appearances  present  themselves  among  the  sheep  of  warm  and  cold  countries.  The 
fleece  of  those  of  England  consists  entirely  of  wool ;  while  the  sheep  of  Zetland  and 
Iceland  possess  a  fleece,  containing,  besides  the  wool,  a  number  of  long  hairs,  wtuch 
give  to  it,  when  on  the  back  of  the  animal,  the  appearance  of  being  very  coarse.  By 
means  of  this  arrangement,  in  reference  to  the  quantity  of  clothing,  individuals  of  the 
same  species  can  maintain  life  comfortably  in  climates  which  differ  considerably  in 
their  average  annual  temperature. 

1 965.  The  process  of  casting  the  hair  takes  place  at  different  seasons,  according  to  the 
constitution  of  the  animal  with  respect  to  heat.  The  mole  has,  in  general,  finished  this 
operation  before  the  end  of  May.  The  fleece  of  the  sheep,  when  suffered  to  fall,  u 
seldom  cast  before  the  end  of  June.  In  the  northern  islands  of  Scotland,  where  the 
shears  are  never  used,  the  inhabitants  watch  the  time  when  the  fleece  is  ready  to  fall,  and 
pull  it  off* with  their  fingers.  The  long  hairs;  which  likewise  form  a  part  of  tiie  covering, 
remain  for  several  weeks,  as  they  are  not  ripe  for  casting  at  the  same  time  with  the  fine 
wool. 

1966.  The  moidting  of  birds  b  another  preparation  for  winter,  which  is  analogous  to 
the  casting  of  the  hair  in  quadrupeds.  " 

1967.  The  distribution  of  color  in  the  animal  kingdom,  appears  to  be  connected  with 
the  latitude  as  correlative  with  temperature.  In  the  warmer  districts  of  the  earth,  the 
coI<ws  of  man,  quadrupeds,  and  birds,  exhibit  greater  vari^,  and  are  deeper  and 
brighter,  than  in  the  natives  of  colder  countries.  Among  the  inhabitants  of  the  tem- 
perate and  exAd  r^ioils  there  are  many  species  which,  in  reference  to  the  color  of  their 
dress,  do  not  appear  to  be  infiuenced  by  the  vicissitudes  of  the  seasons.  In  others,  a  very 
marked  diflTerencevprevaihi  betweed  the  -color  of  their  summer  and  winter  garb.      A  few 
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of  tha  mora  obvious  instances  of  these  changes,  in  British  species,  may  be  bera  pro- 
duced. 

1968.  The  iOpime  hare  Is  a  rery  remarkable  example.  Its  summer  dress  on  the  Grampian  mountaloa 
Is  a  tawney  grey  j  but  in  winter  it  is  a  snowy  white  The  hair  of  the  ennine  is  of  a  pale  reddish  brown 
during  summer ;  in  harvest  it  becomes  clouded  with  pale  yellow :  and  in  November  is  of  a  snow-white 
color.  There  are  many  examples  of  changes  in  the  color  of  the  clouiing  in  the  feaUiered  trttia  The  white 
.grotts  or  ptarmigan  is  of  an  ash  ctAot  in  summer,  and  fine  white  in  winter.  The  black  guillemot'  {Uria 
grjfUe)  is  of  a  sootMiIack  during  summer :  during  winter  its  plumaae  Is  douded  with  ash  colored  ipots  on 
a  white  ground.  This  change  of  color  in  the  dress  of  animals  seems  intended  to  regulate  thdr  temperature 
1:7  the  radiation  or  absorption  of  caloric :  a  black  animal  will  give  out  its  heat  by  radiation  mucn  slower 
than  one  in  a  white  dotntaig. 

1969.  The  fnigratian  of  animals  is  another  circamstance  affecting  their  distribution; 
Quadrupeds  make  only  partial  migrations ;  as  the  stag  and  the  roe  from  the  mountains 
to  the  plains.  'Fbe  winged  and  finned  quadrupeds  migrate  more  extensively,  as  the 
great  bat  which  inhabits  England  during  summer,  and  spends  its  winters  in  a  torpid 
state  in  Italy:  and  the  Greenland  seal,  which  migrates  southwards  to  Ireland  in 
winter. 

1970.  The  fnigraihns  qf  the  feathered  tribe  are  the  most  numerous ;  but  the  same  species  which  is 
migratory  bi  one  country,  is  in  some  cases  stationary  in  another;  as  the  linnet,  which  is  migxatory  in 
Oveenland,  but  stationary  in  Britain.  Migrating  blnb  are  either  summer  Urds  of  passage,  which  arrive  la 
this  country  In  spring ;  or  winter  birds  ofpassage,  which  arrive  in  autumn  and  depart  in  spring. 

1971.  The  tummer  birds  o/passeuK  are.  among  water  Inrds,  the  terns  and  gulls :  among  land  birds,  the 
swallow,  quail,  turtle  dove,  &c.  Tiie  tauUer  birds  qf  passage  chiefly  belong  to  tne  tribe  of  water  wwls. 
The  swallow,  about  whose  migrations  so  many  idle  stories  nave  been  propasated  and  believed,  depaits 
from  Scotland  about  the  end  orSeptember,  and  from  England  about  the  midme  of  October.  In  the  latter 
montii  M.  Adanson  observed  them  on  the  shtnes  of  Amca  after  thdr  migiations  from  Europe.  He  in. 
Ibrms  us,  however,  that  they  do  not  build  tiidr  nests  in  that  country,  but  only  come  to  spend  the  wintec 
M.  Prelong  has  not  only  confirmed  the  observations  of  Adanson.  in  reference  to  swallows,  but  has  stat«V 
at  the  same  time,  that  Che  yellow  and  grey  wag.tails  visit  Senegal  at  the  beginning  of  winter.  The  former 
(iiotaeUla  flava)  is  wdl  known  as  one  of  our  summer  visitants.  The  niriitingale  departs  from  England 
about  the  beginning  of  October,  and  from  the  other  parts  of  Europe  about  the  same  period.  During  the 
winter  season  it  is  found  in  abundance  in  Lower  Egypt,  among  tne  thickest  coverts,  in  diiftrent  parts  (Mf 
the  Delta.  Hiose  birds  do  not  breed  in  that  country,  and  to  the  inhabitants  are  merely  winter  birds  of 
passage.  They  arrive  in  autumn  and  depart  in  spring,  and  at  the  time  of  migration  areplentiftil  in  the 
Islands  of  the  Archipelago.  The  quail  is  another  of  our  summer  guests,  which  nas  been  traced  in  Africa. 
A  ilew.  Indeed,  brave  the  winters  of  England,  and  in  Portugaltheyappear  to  be  stationary.  But  in 
genenl  they  leave  this  country  in  autumn,  and  return  in  spring,  lliey  migrate  about  the  same  time 
from  the  eastern  parts  of  the  continent  of  Europe,  and  vidt  and  re.visit  in  their  migrations  the  shores 

'of  the  Mediterranean,  Sidly.  and  the  islands  of  the  Aicbipelaga  While  these  birds  perform  those  ex- 
tensive  migrations  which  we  nave  here  mentioned,  others  are  contented  with  shorter  JoumeysL  Thus  the 
lasor-billed  auk  (Alca  tarda),  and  the  pufRn  {Alca  arcOea),  frequent  ^the  coast  of  Andalusia  during  the 
winter  season,  and  return  to  us  in  the  curing. 

1972.  Our  summer  birds  ofpassage,  thus  appear  to  come  to  ns  horn  southern 
countries,  and,  after  remaining  during  the  warm  season,  return  again  to  milder  re- 
gions. A  few  of  our  summer  visitants  may  winter  in  Spain  or  Portugal;  but  it 
appears  that  in  general  they  migrate  to  Africa,  that  unexplored  country  possessing  every 
.  variety  of  surface,  and  consequently  great  diversity  of  climate.  It  is  true  that  we  are 
unacquainted  witli  the  winter  retreats  of  many  of  our  summer  birds  of  passage^ 
particularly  of  small  birds ;  but  as  these  arrive  and  depart  under  similar  circumstances 
with  those  whose  migrations  are  ascertained,  and  as  the  operations  which  they  peribna 
during  their  residence  with  us  are  also  similar,  we  have  a  right  to  conclude  that  they  are 
subject  to  the  same  laws,  and  execute  tlie  same  movements.  What  gives  weight  to  this 
opinion,  is  the  absence  of  all  proof  of  a  summer  bird  of  passage  retiring  to  the  north 
during  the  winter  season. 

197S.  In  proof  of  the  accuracy  of  the  preceding  conclusion,  we  may  observe  that  it  is  a  flict  generally 
acknowledged,  that  the  summer  birds  ofpassage  visit  the  southern  parts  of  the  country  a  few  days,  or 
even  weeks,  before  they  make  their  appearance  in  the  northern  districtsi  Thus,  the  common  swallow 
{Hbrundo  ntstica,)  appears  in  Sussex  about  the  beginning  of  the  third  week  of  April ;  while  in  the  ndgb. 
borhood  of  Edinburgh  it  is  seldom  seen  before  the  first  of  Mav.  The  cuckoo  appears  in  the  same 
district  about  .the  last  week  of  April;  in  Edinburgh  seldom  before  the  second  week  of  May.  The 
reverse  of  this  holds  true  with  these  summer  visitants  at  their  departure,  llius  dotterells  {Charadrius 
moritteatts)  forsake  the  Grami^ns  about  the  beginning  of  August,  and  Scotland  by  the  end  of  tnat  month '; 
while  they  return  to  England  in  September,  and  remain  there  even  until  November.  A  difltrence  or 
nearly  a  month  takes  place  between  the  departure  of  the  goatsucker  (Caprimuigiu  Etirop^us)  tnm 
Soothind  and  from  the  south  of  Rngi^n*<. 

1974.  The  torpidity  or  hybernation  of  animalst  is  evidently  designed  to  afford  pro- 
tection against  the  cold  of  winter.  There  are  several  quadrupeds  which  become  torpid, 
as  the  bat,  hedgehog,  marmot,  hamster,  dormouse,  &c.  Tlie  torpid  animals  of  Britain 
usually  retire  in  October,  and  re-appear  in  April.  Previous  to  their  entrance  into  this 
state^  of  lethargy,  these  animals  select  a  proper  place,  in  general  assume  a  particular 
position,  and  even  in  some  cases  provide  a  small  stock  of  iood. 

19J5.Mlthe  torpidamimais  retire  to  a  place  of  •afety,  where,  .at  a  distance  from  their  enemiea,  and 
protected  as  much  as  pmsible  from  the  vicissitudes  of  temperatures,  they  may  sleep  out,  undistiurbwi. 
the  destined  neriod  of  their  slumbers.  The  bat  retires  to  the  roof  of  gloomy  cavea,  or  to  the  okl  chim- 
neys of  uninhabited  casUes.  The  hedgehog  wraps  itself  up  in  those  leaves  of  which  it  composes  Its 
nc«L  and  remains  at  .'the  bottom  of  the  hedge,  or  under  the  covert  of  the  fluae,  which  screoied  it, 
ouiing  summer,  from  the  scorching  sun  or  the  passing  storm.  ITie  marmot  and  the  hamster  retire  to 
IK!  I™* "»nean  retreats,  and  when  they  feel  the  first  approach  of  the  torpid  state,  shut  the  passages  to 
y>sv  namatioBs  in  such  a  manner,  that  It  is  more  easy  to  dig  up  the  earth  any  where  clse^  ttun  in  suck 
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antonUBhthefhsvethiiiliortiaed.  HufiDg  tbut  nMid»  ciiotec  of  rttwdom  #lww  thw  torn  pMmMA 
ftom  KMlden  altentioiM  of  tempentare,  «ad  having  amuned  ft  podttoo  liiiiUar  to  that  or  their  ddinarr 
npoie,  tbcie  hybenurtlng  animalt  fliU  into  ft  Mate  of  inaenaibiuty  to  extenial  object*.  In  this  torpid 
atate  tbej  aaflhr  a  diminution  of  tempenture :  their  reapiration  and  dsculatlon  beoome  languid ;  their 
iiritability  decreaaes  In  energy ;  and  they  aitflhr  a  loia  of  w^ht 

1976.  The  abundance  or  teardty  tffood  has  a  powerful  influence  on  tlie  geographical 
distribution  of  animals.  Many  species  of  insects  are  restricted  in  their  eating  to  one 
kind  of  plants,  or  are  parasitical  on  one  species  of  animal.  The  distribution  of  sucb 
animals  is  thus  dependent  on  their  food.  The  same  remark  is  generally  applicable  to 
carnivorous  and  phytivorous  animals.  But,  in  many  species,  though  the  restriction  ia 
absolute  as  to  the  nature  of  the  food,  it  admits  of  a  considerable  range  with  regard  ta 
the  variety  or  kind.  Thus,  though  the  lion  is  restricted  to  flesh,  his  cravings  are  equally 
satisfied  witli  the  carcase  of  a  horse,  a  cow,  or  even  of  man.  Vhe  hog  in  general  feed^ 
on  ruots,  but  it  is  not  confined  to  those  of  one  kind  of  plant ;  hence  it  can  subsist  where-; 
ever  the  earth  is  clothed  with  verdure. 

1^77.   The  seasons  exercise  a potoeifidmfluence  on  animaU,6&recdf,  in  r^ 

temperature,  and,  indirectly,  with  regard  to  the  production  of  their  food.     Thus,  the 

insect  that  feeds  on  the  leaves  of  a  particular  tree,  can  only  enjoy  its  repast  during  that 

part  of  the  season  when  this  tree  is  in  leaf.     How,  then,  is  life  preserved  during  the 

ramaining  portion  of  the  year  ?    The  resources  are  numerous.     It  either  exists  in  the 

form  of  an  unhatched  egg,  an  inactive  pupa,  in  the  imago  state,  requiring  little  food,  or 

actually  becoming  torpid. 

197&  Tke  birds  taUck  feed  on  kmcts  la  smnmer,  in  this  climate,  are,  from  the  ahaenoe  of  this  kind  of 
anscfnanrc  in  winter,  obliged  to  have  recourse  to  various  kinds  of  v^etable  food  during  that  season. 
Should  this  change  of  diet  be  unsuitable,  migration  to  other  districts,  where  a  proper  supply  can  be 
obtained,  becomes  indispensably  requidte.  In  compliance  with  these  regulations,  we  observe  numerous 
mammalia,  Urds,  and  fishes,  accompany  the  shoals  of  herrings  in  their  joumers :  and  the  grampus  and 
aeal  enter  the  mouths  of  rivers  in  pursuit  of  the  salmon.  l%e  bats,  which  leed  on  insects  in  summer, 
could  not  in  this  country  obtain  a  suitable  supply  of  food.  Yet  the  race  is  preserved,  since  the  &11  of 
temperature,  which  is  destructive  to  insect  lue,  brings  on  the  winter  torpor.  Whh  many  quadrupeds, 
however,  and  even  insects,  eq)ecially  the  bee,  where  miffration  to  more  fertile  districts  is  impracticably 
«nd  where  torradity  is  not  ocmgenial  to  the  constitution,  there  is  an  instinctive  diraosition  to  be  provident 
of  futurtty.  Of  quadrapeds  wtiich  poasess  this  disposition,  the  beaver  and  the  squirrel  may  be  considered 
as  among  Uie  most  remarkable. 

1 979.  The  mfluenee  of  sUuation  on  the  distribution  ofanimalSf  is  considerable.  Some 
sniimals  reside  wholly  in  water ;  others  are  amphibious.  Among  terrestrial  animals, 
there  are  many  which  execute  all  the  operations  of  life  in  one  particular  situation,  in- 
fluenced, however  by  its  various  conditions.  Such  animals  are  necessarily  limited  to 
thoae  countries  where  snch  atuations  occtur.  There  are  others^  however,  which  shift  their 
situations  at  particular  seasons,  without  reference  either  to  temperature  or  food.  The 
curlew,  which  can  at  all  times  procure  a  subsistence  on  the  sea-shore,  and  resist  or 
counteract  the  changes  of  the  seasons,  retires  during  the  period  of  breeding,  to  the 
inland  marshes.  The  heron,  which  is  equally  successful  in  procuring  food  on  the  shore, 
is  destined  to  build  its  nest  on  trees,  and  consequently  must  betake  itself  to  wooded 
districts  for  the  purposes  of  incubation.  Its  haunts  in  Britain  are  termed  heronries  or 
beronshaws.  Many  terrestrial  animals,  especially  of  the  insect  kind,  pass  the  first  period 
of  their  exbtence  in  the  water.  The  old  animals  in  consequence  seek  after  that  element 
in  wluch  to  deposit  their  eggs,  however  independent  they  may  be  of  its  presence  for  their 
ordinary  personal  wants. 

1 980.  Tlte  rapadty  of  some  animals  considerably  affects  the  distribution  and  extension 
of  others.  Of  all  tlte  foes  of  the  animal  tribe  none  is  so  powerful  as  man.  Against 
many  species,  hostile  to  his  interests,  he  carries  on  a  war  of  extermination.  Othera  be 
pursues  for  pleasure,  or  for  the  necessaries  or  luxuries  of  life  which  they  yield.  In 
these  conquests,  the  superiority  of  his  mental  powers  is  conspicuously  displayed,  and  his 
claim  to  dominion  established.  Unable  to  contend  with  many  species  in  physical 
atrength,  he  has  devised  the  pit*fall  and  the  snare,  — the  lance,  the  arrow,  and  fire  arms. 
Aided  by  these,  every  animal  on  the  globe  must  yield  to  his  attempts  to  capture.  The 
lifoo,  the  elephant,  «nd  the  whale,  &U  3ie  victims  of  his  skill,  as  well  as  the  mouse  or  the 
sparnnr.  Since  the  use  of  gunpowder,  indeed,  the  contest  is  so  unequal,  that  it  is  in 
the  power  of  man  to  control  the  limits  of  almost  every  species  whose  stations  are  ac- 
cesdble.  The  havoc  which  man  thus  commits  in  the  animal  kingdom  has  occasioned 
.the  extirpation  of  many  species  from  those  countries  of  which  they  were  formerly  the 
natural  possessors.  In  this  island,  since  the  Roman  invasion,  some  species  of  quadrupeds 
and  birds  have  disappeared ;  and  others  are  becoming  every  year  less  numerous.  Of 
thoae  which  have  been  extirpated,  the  bear  and  the  beaver,  the  crane  and  the  capercailxi^ 
may  be  quoted  as  well  known  examples.  The  same  changes  are  taking  place  in  every 
cultivated  region  of  the  earth,  each  having  within  the  very  limited  period  of  histoiy  oir 
tradilioii*  loet  many  of  the  original  inhabitants. 

1981  An  oequaMmce  wUk  tke  laws  wkkh  regulate  the  geograpMcal  dMrOMtkn  of  antmais  is  indkL 
mmuiU$  meeesmqf  la  our  aUempt».  ia  natwaliMe  ewotie  tpaies.  The  temperature  most  suited  to  their 
Malth,-^the  food  most  congenial  to  their  taste,  and  best  fitted  to  their  digestive  organs,— the  situation 
to  whicb  their  tooomotlve  powers  are  best  adapted,  «i.  and  the  iocs  against  which  it  b  most  necessary  ta 
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tuHd  Vbmif'uB  tireamtaiMei  oo  which  weonglit  to  tMrtow  themiMt  ftortipuloui  aitentiini.  In  oider  to  in- 


•axe  wooen.  There  are  many  anlmaii  which  can  call  forth  but  tew  countencting  eDeigfes.  and, 
quentiy,  ceaae  to  thciTC.  upon  the  dighteit  alteration  taking  piaoe  in  their  physical  conditioa  With 
others,  the  ca<e  b  Tery  diflferent,  and  tneie  we  can  eatUy  natnrauie.  They  can  accommodate  themielvea 
toaTarietyofnewconditioni,  and  suooeMAxlly  lesiat  the  destnictiTetendwicy  of  the  changes  to  whidi  we 
•uMectthem. 

1963.  J*e  dumge  in  the  condUkm  qf  the  atdmals  we  toMI  fo  noAiratfir,  should,  in  all  caies,  be  broufl^t 
about  as  slowly  as  circumstances  may  permit  In  this  manner,  the  first  oountecscting  eflbcts  of  the  system 
grow  into  organical  habits,  before  all  the  evils  of  the  situation  are  experienced,  in  which  they  are  destined 
ultimately  to  reside.  In  tnis  gradual  manner,  man  has  become  fitted  to  reside  in  erery  dimate,  as  wdl  aa 
many  of  the  animals  which  he  has  reclaimed. 

1983.  The  total  number  of  species  of  animals  hitherto  described  exceeds  fifty  thousand  ; 
but  of  these,  upwards  of  forty  thousand  are  insects  or  reptiles. 

1984.  The  British  Fauna,  or  number  of  species  of  animals,  native  or  naturalised  in 
Great  Britain,  might  be  arranged  as  residents,  periodical  risitants,  irregular  visitants 
extirpated,  extinct  and  naturalisied  animals.  But,  as  Dr.  Fleming  has  observed,  British 
soologists  have  paid  little  ot  no  attention  to  the  geographical  distribution  of  the  native 
animals.  Species  which  really  live  in  the  country  are  associated  with  such  as  vi&it  it 
periodically,  and  with  those  which  have  been  extirpated,  have  become  extinct,  or  have 
been  naturalised.  The  consequence  is,  that  it  is  difficult  to  form  a  correct  view  of  eitlier 
tiie  number  or  characters  of  our  native  animals. 


Chap.  VII. 

Of  the  Economical  Uses  of  Animals, 

m 

1985.  On  the  importance  tf  animals  in  the  arts  as  laborers,  as  fiimishing  food,  cloth* 
Sng,  medicine,  and  materials  for  various  manufactures,  it  is  needless  to  enlarge. 

1986.  As  laborers  the  quadrupeds  are  almost  solely  employed ;  and  of  these  the  moat 
universally  useful  is  the  horse,  and  next  the  ox  and  the  ass.  Without  the  constant  use 
of  these  animals,  the  general  economy  of  civilised  life  in  the  temperate  climates,  and 
more  or  less  in  every  climate,  would  be  entirely  altered ;  as  would  be  the  economy  of 
Arabia,  and  many  parts  of  Africa  without  the  use  of  the  camel.  The  dog  is  valuable  as  a 
messenger  and  watching  animal,  and  has  been  and  is  employed  in  tiiat  capacity  in  ail 
ages  and  countries. 

1987.  As  articles  of  food  man  employs  animals  belonging  to  every  class,  from  Uie 
quadruped  to  the  zoophyte.  In  some  cases,  he  makes  choice  of  a  part  only  of  an  animal, 
in  other  cases,  be  devours  the  whole.  He  kills  and  dresses  some  animals,  while  he 
swallows  others  in  a  live  state.  The  taste  of  man  exhibits  still  more  remarkable  differ- 
ences of  a  rational  kind.  Hie  animals  which  ara  eagerly  sought  after  by  one  tribe,  are 
neglected  or  despised  by  another.  Even  those  which  are  prised  by  the  same  tribe  in  one 
age,  are  rejected  by  their  descendants  in  another.  Thus  the  seals  and  porpoises,  which, 
a  few  centuries  ago,  were  eaten  in  Britain,  and  were  presented  at  the  feasts  of  kings,  are 
now  rejected  by  the  poorest  o^  the  people. 

1968.  J%o9c  quadrupeds  and  birds  uAIci  feed  on  grass  or  grain,  are  ^eiallT  preferred  by  man  lo 

bailey 


those  which  subsist  on  flesh  or  fish.  Even  in  the  same  animal,  the  flesh  is  not  always  of  the  same  color 
and  flavor,  when  compelled  to  subsist  on  difibrent  kinds  of  food.  The  feeding  of  black  cattle  « 
straw,  has  always  the  ^Beet  of  giving  to  their  ikt  a  yellow  color.  Ducks  fed  on  grain  have  nesn  very 
diflbrent  in  flavor  from  those  which  feed  on  fish.  The  particular  odor  of  the  fat  of  some  animals  seems  to 
mss  into  the  system  unchanged,  and,  by  its  presoice,  furnishes  us  with  an  indication  of  the  food  which  has 
men  used. 

1969.  While  man^  kinds  qf  animals  are  refected  as  usdess,  there  are  others  which  are  careftilly  avoid, 
ed  asfoistmom.  Among  quadrupeds  and  Urds,  none  of  these  are  to  be  founds  while,  among  fishes  and 
moUusca,  several  species  are  to  be  met  with,  some  of  which  are  always  deletetious  to  the  human  constitiS" 
tion,  while  others  are  hurtfial  only  at  particular  seasoosw 

1990.  The  use  of  dans  as  articles  of  dress,  is  nearly  coeval  with  olir  race.  With  |he 
progress  of  civilisation,  the  fur  itself  is  used,  or  the  feathers,  after  having  been  subjected 
to  a  variety  of  tedious  and  frequently  complicated  processes.  Beaides  the  hair  of  quad- 
rupeds, and  the  feathers  of  birds  used  as  clothing,  a  variety  of  products  of  the  animal 
kingdom,  as  bone,  shells,  pearls,  and  corals,  are  employed  as  ornaments  of  dress,  in  all 
countries,  however  different  in  their  degree  of  civilisation. 

1991.  Medicine,  The  more  efficient  products  of  the  mineral  kingdom  have  in  tb^ 
progress  of  the  medical  art  in  a  great  measure  superseded  the  milder  remedies  furnished 
by  animals  and  vegetables.  The  blister-fly,  hovrever,  still  remains  without  a  rival ;  and 
the  leech  b  often  resorted  to,  when  the  lancet  can  be  of  no  avaiL 

1992.  The  arts.  The  increase  of  the  wants  of  civilised  Hfe  calls  for  ftesh  exertions  to 
supply  them,  and  the  animal  kingdom  still  continues  to  furnish  a  copious  source  of  mfr- 
teriak  for  the  arts.  Each  class  presents  its  own  peculiar  offering,  and  the  stores  wbidi 
yet  remain  to  be  investigated,  appear  inexhaustible. 


Bdoc  U,  IMFBOVIMC  THE  SaEBD  OF  AJIIMALS. 


Fniiap^a  ^a^mning  lie  J>meMieJmmaUiaei  in  Agrieiitatrt, 

)993.  Theaniniab  tn  we  in  Brilith  agricalliire  are  few,  ud  cbieSf  the  hone,  oi, 
■beep,  swine,  imd  domestic  fowb.  Ilie  Gnt  is  >ued  aoMj  aa  a  laboring  uiinul,  and  the 
iHt  chiefly  as  rurnishing  faod.  In  applyiog  the  general  priodplei  of  pbjsiology  (o  these 
onimali  with  a  view  to  Iheic  impiOTement  for  the  use  of  man,  we  iball  consider  in  luc- 
cecdon  the  principles  of  breeding,  rearing,  aad  feeding. 

SiCT.  I,      (^improving  Ihe  Breed  ofJmmaU, 
1991.  Bjria 


foim  ;  better  fitted  for  beooming  fat ;  or  for  produtdng  milk,  wool,  ^gi,  feathers,  or 
psnirular  qualities  oftheae.  Tbe  fundamental  principle  of  thja  amelioration  is  the  pro- 
per wlectioD  of  parenta.  Two  theories  h»e  obtained  uotiiie  on  tbia  nilgect,  ttie  one  in 
GiTor  of  breeding  from  individuals  of  the  aame  parentage,  called  the  tn-uad-in  iTHam, 
and  tbe  other  in  laror  of  breeding  from  individuals  of  two  dISfennt  offipringa,  called  tin 
i^item  of  cnju  breeding.  As  is  usual  in  such  cases,  neither  theOf?  is  etduiiveiy  coirect, 
■t  least  as  far  as  respecta  agricultural  improvement ;  for,  as  will  afterwaid*  tppev,  the 
principles  on  which  a  selection  for  brwding  >o  aa  to  uuprove  the  carcaae  of  tbe  animal 
depends,  will  lead  occasionally  to  eichei  mode. 

1995,  That  t&e  brttd  ^  animaU  «  mprooed  by  the  largett  matei,  t»  a  very  |eneral 
opinion  ;  hut  this  otunion  is  the  reverse  of  tbe  truth,  and  has  done  considerable  mischief. 
The  great  object  of  breeding,  by  whatever  mode,  is  the  improvement  of  form,  and  eipe- 
riencH  has  proved  that  croasiug  has  only  succeeded  in  an  eminent  degree,  in  those  in- 
ilaiiCEs  in  which  the  females  were  larger  than  in  tbe  usual  proportion  of  females  to  males; 
and  that  it  has  generally  biled  where  the  male*  were  dispmportionally  large.  (Cn^figi'f 
lutnductim,  4c.)  The  following  epitome  of  the  science  of  breeding,  is  by  tbe 
late  eminent  surgeon,  Henry  Cline,  who  practiied  it  eilensively  on  his  own  farm  at 
Southgate. 

1996.  3%;eEtenu//Dr7aof  domesticenimalsbaa  beenmuchstiidied,  andlbepopor- 
tions  are  well  ascertained,  Bui  the  eilernal  form  is  an  indication  only  of  internal 
structure.  Tlv  principles  of  improving  it  must,  therefore^  be  founded  on  a  knowledge 
of  tbe  structure  and  use  of  internal  porta. 

isn.  n<  iBui  ve  oT  the  flnt  LntportBDcc  It  U  »  thdrrise  iDd  sauDdnta  llut  tlw  iDei^aBd 
bcaltb  of  jiniinslt  pricdiuUj  depend!.  Hie  power  of  coaveAiiigraad  iDtonDUruhmeDt,  is  Ld  pntJonioDta 
tbdr  nar.     An  BnlDui  iHtb  lugE  lun^  Is  capable  of  cooVEttlng  a  given  quuitltj  or  food  uito  more 

USa.  TXf  akdf,  acHHdlni  tain  eatensl  fOim  udilse,  tDAiisteithe  lise oT  the lunn.  Tttttatatl 
(he  dKat  ibouid  ippnach  tothellRiTeol'aoDae,  having  Its  apel  titualed  bnwcoi  tbe  shouMen,  and  Ita 
kaaa  iowaidi  the  Mas.  Its  capaoItT  d^aods  on  Ui  (Hm  mora  than  «  tbe  eitant  o(  Its  dinunhmKB ) 
fa wbve Ibe alrth  iiaouil  In  tnaabi^DBeraaT hava  sguchlariU'liuw than  the  other.  Adnia 
cantatas  nionlliaii  m  Alfaali  of  eqiHl  dicunfcnoce;  ■ndln  pmporUiiii  attheeUlpilidevliteiftaatbe 
elRle  It  emaiu  las.    A  doin  elicit,  therefore,  1>  not  eapadous ;  unlai  n  ki  imiKHtlonaMT  broad. 

—      ■■■-—-'-    -jniiea  bj  Uw  junction  of  tbe  haunch  bones  with  thebooeoflbeiomp. 

lould  be  large  in  Ihe  female,  that  the  ion  be  ewbleil  to  taring  forth 

ben  ttali  cavltir  liunall,  tho  Itfeof  (be  motlnrand  her  oMpring  kieib 

'-  -'^'-%iiidli9ital  bv  tlK  width  of  the  bipi,iDd  the  bmdih  at  ib* 

~    ~  he  lotus  li  almfi  la  prifianini  to  that  it 


1  the  ikoUs  of  such  antmali  to  nneit  Ihilr  honis,  Air  wUdi  the  bulcfaei 
■relssn  ■ddWonsI  auantUy  ofiCpiBBit  Bid  uusde  In  the  neck,  which 
.  -  tan  wHb  ib  botos,  walghsd  Ova  Uiaei  aan  than  a  stall  which  waa 
nt>k<Blronsta>stio(th*iaBieB(e,saGhlielii|IourT«an(ild.  Tbeanat 
-^'-*-  ""  ■^- 1— —  b.  -k.  ^omr  jaws  wsw  nearly  aqual  i  one  wcttUaa 
rhicfa  ptovatballbanataialilasifthBhai 
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la  the  molt  frequent  eeuM^  tbey  remain  woak  during  Hite.   Large  bonct,  tbenflyre^  genenUjr  indicate  an 
Imperfection  in  the  organs  ot  nutrition. 

2004.   To  obtain  the  mott  improved/arm,  the  two  modes  of  breeding  described  as  the  in- 

and-in  and  crossing  modes,  haye  been  practised.  The  first  mode  may  be  the  better  prscticey 

when  a  particular  Tariety  approaches  perfection  in  form  ;  especially  for  those  who  may 

not  be  acquainted  with  the  principles  on  which  improvement  depends     When  the  male 

is  much  larger  than  the  female,  the  offspring  is  generally  of  an  imperfbct  form.     If  the 

female  be  proportionately  larger  than  the  male,  the  offspring  is  of  an  improved  form. 

For  instance,  if  a  well  formed  large  ram  be  put  to  ewes  proportionately  smaller,  the 

lambs  will  not  be  so  well  shaped  as  their  parents ;   but  if  a  small  ram  be  put  to  larger 

ewes,  the  bmbs  will  be  of  an  improved  form.     The  proper  method  of  improving  the 

form  of  animals  consists  in  selecting  a  well  formed  female,  proportionately  larger  than 

the  male.     The  improvement  depends  on  this  principle,  that  the  power  of  the  female  to 

supply  her  offspring  with  nourishment,  is  in  proportion  to  her  size,  and  to  the  power  of 

nourishing  herself  from  tlie  excellence  of  her  constitution.     The  size  of  the  ftetus  is 

generally  in  proportion  to  that  of  the  male  parent ;  and  therefore,  when  the  female  parent 

is  disproportionately  small,  the  quantity  of  nourishment  is  deficient,  and  her  ofl^rinf 

has  all  the  disproportions  of  a  starveling.     But  when  the  female,  from  her  site  and  good 

constitution,  is  more  tlian  adequate  to  the  nourishment  of  a  foetus  of  a  smaller  male  than 

herMif,  the  growth  must  be  proportionately  greater.    The  larger  female  has  also  a  larger 

quantity  of  milk,  and  her  offspring  is  more  abundantly  supplied  with  nourishment  after 

birth. 

flOQSi  AbimdaiU  nomriikment  \a  neeemrj  to  pcoduoe  the  most  perfect  formed  animal,  from  the  earliest 
period  of  its  existence  until  iu  growth  Is  oompleta  As  already  observed,  the  power  to  prepare  the  grealnt 
quantitv  of  nourishment  from  a  given  quantity  of  food,  depends  principally  ou  the  magnitude  of  the  lungs, 
to  which  the  orgaiM  of  digestion  are  suhsenrient  To  obtain  aninwls  with  large  lungs,  crossing  is  the  most 
expeditious  metnod :  because  well  formed  females  may  be  sdected  from  a  variety  of  large  site,  to  be  put 
to  a  well  formed  male  of  a  variety ;  that  is,  rather  smaller.  By  such  a  mode  of  crossing,  the  lungs  and 
Heart  become  proportionately  larger,  in  consequence  of  a  peculiarity  in  the  drcuktion  of  die  foetus,  which 
causes  a  laiger  i^oportion  or  the  blood,  under  such  circumstances,  to  be  distributed  to  the  lungs  than  to 
the  other  parts  of  toe  body ;  and  as  the  shape  and  sixe  of  the  chest  dnend  upon  that  of  the  lungs,  hence 
arises  that  remarkably  large  chest,  which  is  produced  by  crossing  witn  females  that  are  larger  than  the 
males.  The  practice,  according  to  this  principle  of  Improvement,  however,  ought  to  be  limited ;  for  it 
may  be  carried  to  such  an  extent,  that  the  bulk  of  the  body  might  be  so  disproportioned  to  the  sixe  of  the 
limbs  as  to  prevent  the  animal  from  moving  with  sufficient  fadhty.  In  animals,  where  activity  is  required, 
this  practice  should  not  be  extended  so  far  as  in  those  which  are  intended  for  tne  food  of  man. 

2006.   The  characters  of  animais,  or  the  external  appearances  by  which  the  varieties  of 

the  same  species  are  distinguished,  are  observed  in  the  oflbpring ;  but  those  of  the  male  parent 

more  frequently  predominate.     Thus  in  the  breeding  of  homed  animals  there  are  many 

varieties  of  sheep,  and  some  of  cattle,  which  are  hornless.     If  a  hornless  ram  be  put  to 

horned  ewes,  almost  all  the  lambs  will  be  hornless ;  partaking  of  the  character  of  the 

male  more  than  of  the  female  parent.     In  some  countries,  as  Norfolk,  Wiltshire,  and 

Dorsetshire,  most  of  the  sheep  have  horns.     In  Norfolk  the  horns  may  be  got  rid  of,  bj 

crossing  with  Ryeland  rams ;  which  would  also  improve  the  form  of  the  chest,  and  the 

quality  of  wool.     In  Wiltshire  and  Dorsetshire,  the  same  improvements  might  be  made, 

by  crossing  the  sheep  with  South  Down  rams.     An  offspring  without  horns,  or  rarely 

producing  horns,  might  be  obtained  from  the  Devonshire  cattle,  by  crossing  with  horn* 

less  bulls  of  the  Galloway  breed;  which  would  also  improve  the  fonn  of  the  chest;  in 

which  the  Devonshire  cattle  are  often  deficient 

2007.  Examplea  qf  the  good  efftOt  qf  crotdmg  may  be  fimnd  Is  the  Improved  breeds  of  bonei  and 
swine  In  England.  The  great  improvement  of  the  breed  of  horses  arose  from  crossing  with  the  dlxai. 
nutive  stallions,  Barbs  and  Arabians ;  and  the  introduction  of  Flanders  mares  Into  this  country  was  the 
source  of  improvement  in  tho  breed  of  cart  horseeb  The  form  of  the  swine  has  been  greatly  Improved,  by 
crossing  with  the  small  Chinese  boar. 

9008.  Emmfietofthe  bad  ^ffbcU  of  cmrimg  the  breed  are  more  muneroia.  When  it  became  the  Ihshlon 
in  London  to  drive  hiige  bavJiorses,  the  ikrmen  in  Yorkshire  put  their  mares  to  much  larger  stallions 
than  usual,  and  thus  cud  infinite  mischief  to  their  breed,  by  producing  a  race  of  small  chested,  long  legged, 
large  boned,  worthless  animals.  A  similar  project  was  adopted  in  Normandy,  to  enlarge  the  oreed  of 
bones  there,  by  the  use  of  stallions  from  Holstrin ;  and  in  conse^ueno^  the  best  breed  of  horses  in  France 
would  have  been  spoiled  had  not  the  fimners  discovered  their  roisuke  in  time,  by  observing  the  oflkpring 
much  inferior  in  form  to  that  of  the  native  stallions.  Some  grasiers  in  the  Isle  of  Sbeppy  conceived,  that 
they  could  improve  their  sheep  by  larwe  Lincolnshire  rams ;  the  produce  of  which,  however,  was  much 
inferior  to  the  shape  of  the  carcase,  and  the  <|uality  (d  the  wool ;  and  the  6ocks  were  greatly  impaired  by 
this  attempt  to  improve  them.  Attempts  to  improve  the  animals  of  a  country  by  any  plan  of  crosring, 
should  be  made  with  the  greatest  caution ;  fbr  by  a  mistaken  practice,  extenslvriy  pursued,  irrqiand^ 
mischief  may  be  done.  In  any  country  where  a  particular  nee  of  animals  has  continued  for  centuries,  it 
may  be  presumed  that  their  constitution  is  adapted  to  the  food  and  climate. 

S009.  The  pliancy  of  the  animal  economy  is  such,  that  an  animal  will  gradually 
accommodate  itself  to  great  vicissitudes  in  climate,  and  alterations  in  food ;  and  by  de- 
grees undergo  great  changes  in  constitution ;  but  these  changes  can  be  effected  only  by 
degrees,  and  may  often  require  a  great  number  of  successive  generations  for  their  accom- 
plishment. It  may  be  proper  to  improve  the  form  of  a  native  race,  but  at  the  same  time 
it  may  be  very  injudicious  to  attempt  to  enlarge  their  sixe  ;  for  the  ske  of  animals  is 
commonly  adapted  to  the  soil  and  climate  which  they  inhabit.  Where  produce  is  nutri- 
tave  and  abundant,  the  animals  are  large,  having  grown  proportionally  to  the  quantity  of 
Ibod  which,  for  genenitiqnsy  they  have  been  accustomed  to  obtain.    l^Hiere  the  produce  is 
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acmtj,  the  aniinals  ara  naaiU,  being  proportianed  to  Uw  quantity  of  food  whldi  t^  wem 
able  to  procure.  Of  these  contrasts,  Ae  sheep  of  lincolnshire  and  of  Wales  are  examples. 
The  sheep  of  Lincolnshire  would  starve  on  the  mountains  of  Wales. 

2010.  Crosdng  the  breed  if  animaU  may  be  attended  with  bad  effects  in  various  ways  ;. 
and  that  even  when  adopted  in  the  beginning  on  a  good  principle ;  for  instance,  suppose 
some  larger  ewes  than  those  of  the  native  breed  were  taken  to  the  mountains  of  Walesy 
and  put  to  the  rams  of  that  country,  if  these  foreign  ewes  were  fed  in  proportion  to  their 
siae,  their  lambs  would  be  of  an  improved  form,  and  larger  in  sice  than  the  native  ani- 
mals ;  but  the  males  produced  by  this  cross,  though  of  a  good  form,  would  be  dispro- 
portionate in  size  to  the  native  ewes ;  and,  tberemre,  if  permitted  to  mix  with  them, 
would  be  productive  of  a  starveling,  ill-formed  progeny.  Hius  a  cross,  which,  at  first 
was  an  improvement,  would,  by  giving  occasion  to  a  contrary  cross,  ultimately  prejudice 
the  breed.  The  general  mistake  in  crossing  has  arisen  from  an  attempt  to  increase  the 
size  of  a  native  race  of  animals ;  being  a  fruitless  effort  to  counteract  the  laws  of  nature. 
9011.  The  Arabian  horses  are^  in  general,  the  most  perfect  in  the  world ;  which  prO' 
bably  has  arisen  from  great  care  in  selection,  and  also  from  being  unmixed  with  any 
variety  of  the  same  species ;  the  males,  therefore,  have  never  been  disproportioned  io 
size  to  the  females. 

2012.  The  naUve  horses  of  India  are  small,  but  well  proportioned,  and  good  of  their 
kind.  With  the  intention  of  increasing  their  size,  the  India  company  have  adopted  St 
plan  of  sending  large  stallions  to  India.  If  these  stallions  should  be  extensively  used, 
a  disproportioned  race  must  be  the  result,  and  a  valuable  breed  of  horses  may  be 
irretrievably  spoiled. 

201 S.  From  theory,  from  practice,  and  from  ettensive  observation^  the  last  more  to  be 
depended  on  than  either,  *'  it  is  reasonable,'*  Cline  continues,  **  to  form  this  conclusion  : 
it  is  wrong  to  enlarge  a  native  breed  of  axiimals,  for  in  proportion  to  their  increase  of 
size,  they  become  worse  in  form,  less  hardy,  and  more  liable  to  disease.'*  {Commwiica- 
tions  to  the  B.  of  Ag,  voK  iv.  p.  446.) 

2014.  The  above  opimons  may  be  considered  as  supported  by  the  most  eminent  prac- 
tical breeders,  as  Bakewell,   CuUey,   Somerville,    Parry,  and  others,   and  by  most 
theorists,  as  Coventry,  Darwin,  Hunt,  Young,  &c.     T.  A.  Knight  writes  in  the  Corn* 
munications  to  the  Board  of  Agriculture  in  favor  of  cross  breeding,  as  do  Pitt  and  others  in 
the  County  Surveys,  but  mostly  from  very  limited  experience.    Sir  J.  S.  Sebright,  in  a 
letter  addressed  to  Sir  Joseph  Banks,  on  improving  the  breed  ^  domestic  animalSf^  1809,- 
has  taken  the  opposite  side  of  the  question,  but  the  meaning  he  attadies  to  the  term 
breeding  in^nd-in  is  so  limited,  as  to  render  it  a  very  different  sort  of  breeding  from, 
that  practised  by  Messrs.  Bakewell  and  Culley,  which  has  been  generally  so  named  and 
recommended  by  Cline  and  others,  who  favor,  rather  than  otherwise,  the  in-and-in  sys- 
tem.    He  says,  **  Magnell's  fox-hounds  are  quoted  as  an  instance  of  the  success  of 
treeding  in-and-in ;  but  upon  speaking  to  that  gentleman  upon  the  subject,  I  found  that 
he  did  not  attach  the  meaning  that  I  do,  to  the  term  ifi-and-in.     He  said  that  he  fre- 
quentiy  bred  from  the  fiuher  and  the  daughter,  and  the  mother  and  the  soo.     This  is 
not  what  I  consider  as  breeding  in-and-in ;  for  the  daughter  is  only  half  of  the  same 
blood  as  the  father,  and  will  probably  partake,  in  a  great  degree,  of  the  properties  of 
the  mother.     Magnell  sometimes  bred  from  brother  and  sister ;  this  is  certainly  what 
may  be  called  a  little  dose :  but  should  tiiey  both  be  very  good,  and,  particularly,  should 
the  same  defects  not  predominate  in  both,  but  the  perfections  of  the  one  promise  to. 
correct  in  the  produce  the  imperfections  of  the  other,  I  do  not  think  it  objectionable : 
much  farther  than  this  the  system  of  breeding  from  the  same  family,  cannot,  in  my 
opinion,  be  pursued  with  safety."  (p.  10.)    John  Hunt,  surgeon  at  Loughborousb,  a 
IHend  of  Bakewell  and  Darwin,  in  a  reply  to  Sir  J.  S.  Sebright's  pamphlet,  entitled 
AgncuUural  Memoirs,  j-c.  1812,  justiy  observes,  that  as  Sir  John  has  given  no  definin 
tioa  of  the  term  in-oTuL-in,  from  what  may  be  gathered  from  the  above  extract  he  seema 
to  have  been  as  near  as  possible  of  the  same  mind  as  Bakewell,  whose  practice  it  is  on 
.  all  sides  allowed,  was  *'  to  put  together  those  animals  which  were  most  perfect  in  shape 
without  regard  to  afBnity  in  blood. "     This,  in  tact,  is  the  general  practice  in  all  the  best 
breeding  districts,  and  especially  in  Leicestershire  and  Northumberland. 

■  S015.  Qeorgie  CuOqf,  a  Northumberland  iknaer  of  great  piactice  in  breeding  and  Aedinc,  In  bis 
Obtervaihnt  am  Live  Stodk,  not  only  concun  in  this  pnnGiple  as  fiur  ai  respects  quadrupeds,  out  oon- 
SUecs  It  to  hold  good  in  the  Ibathered  tribe,  and,  In  short,  in  animals  of  erery  kind.  His  conclusion  is, 
**  That  of  all  animals,  of  trhatever  kind,  those  which  have  the  smallest,  cleanest,  finest  bones,  are  In 

Pneial  the  best  proportioned,  and  ooTered  with  the  beit  and  finest  grained  meat**   "  I  believe,'*  he  add^ 
they  are  also  the  naidiest,  nealtblest,  and  most  inclinable  to  feenj  able  to  bear  the  most  fioJgue  while 
Kvtaig,  soDd  worth  the  moat  per  Ox  when  dead.**  {Obseroaikma,  ^.  822.) 


3016*  Cross  breeding,  under  judicious  management,  might  probably  be  often  employed 
to  comet  the  faults  of  particular  breeds,  or  to  impart  to  them  new  qualities.  "  Were 
I,"  aays  Sir  J.  S.  Sebright  "  to  define  what  is  called  the  art  of  breeding,  I  should  say, 
^1^  it  consisted  in  the  selection  of  males  and  females,  intended  to  bteed  together,  in 
nfierencs  to  each  other's  paeritsand  defectk     It  is  not  always  by  putting  the  Jieit  iiial» 
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to  the  iMit  ftiiM]e»  that  ttw  iMrt  prodnee  will  be  obtaiaed;  for  dwuld  tfwy  both  biT« 
A  tendenqr  to  th«  flame  defect,  although  in  ever  ao  sligfat  a  degree,  it  will  in  general 
preponderate  ao  much  in  the  produoa,  aa  to  render  it  of  litde  value.  A  braed  of 
animab  may  be  laid  to  be  improved,  when  any  desired  quality  has  been  increased  bj 
art,  beyond  what  that  quality  was  in  the  same  breed,  in  a  state  of  nature ;  the  swiftneai 
of  the  raee  hone,  the  propensity  to  fhttcn  in  cattle,  and  the  fine  wool  in  sheep,  ar6 
improvements  which  have  been  made  in  particular  varieties  of  the  species  to  which 
those  animals  belong.  What  has  been  produced  by  art  must  be  produced  by  the  same 
means,  for  the  most  improved  breeds  will  soon  return  to  a  state  of  nature,  or  perhaps 
defects  will  arise,  which  did  not  exist  when  the  breed  was  in  its  natural  state,  unless 
die  greatest  attention  is  paid  to  the  selection  of  the  individuals  who  are  to  breed 
togedier. 

9017.  9fe  mtui  obterve  the  tmoBeti  tendency  to  imperfection  in  our  stock,  the  moment 
it  appears,  so  as  to  be  able  to  counteract  it,  before  it  becomes  a  defect;  as  a  rope 
dancer,  to  preserve  his  equilibrium,  must  correct  the  balance,  before  it  is  gone  too  fir, 
and  then  not  by  such  a  motion,  as  will  incline  it  too  much  to  the  opposite  side.  Hie 
braeder's  success  will  depend  entirely  upon  the  degree  in  which  he  may  happen  to 
possess  this  particular  talent. 

9018.  E^ard  thotdd  not  onfy  he  paid  to  the  qualities  apparent  in  animaU  selected 
Ibr  breeding,  but  to  those  wluch  have  prevailed  in  the  race  from  which  they  are 
desoanded,  as  they  will  always  show  themselves,  sooner  or  later,  in  the  progeny :  it  ia 
fiir  this  reason  that  we  should  not  breed  from  an  animal,  however  excellent,  unless  we 
can  ascertain  it  to  be  what  is  called  well  bred;  that  is,  descended  from  a  race  of  ancestors, 
who  have,  through  several  generations,  possessed  in  a  high  degree  the  properties  which 
it  is  our  object  to  obtain.  The  ofibpring  of  some  animals  is  very  unlike  themselves  ; 
it  is,  therefore,  a  good  precaution,  to,  try  the  young  males  wiJi  a  few  females,  the 
quality  of  whose  produce  has  been  already  ascertained ;  by  this  means  we  shall  know 
tiie  sort  of  stock  they  get,  and  the  description  of  females  to  which  they  are  the  best 
adapted.  If  a  breed  cannot  be  improved,  or  even  continued  in  the  degree  of  perfection 
at  which  it  has  already  arrived,  but  by  breeding  from  indiriduab  so  selected  as  to 
eorrect  each  other's  defects,  and  by  a  judicious  combination  of  their  diifierent  properties 
(n  position  that  will  not  be  denied),  it  follows  that  animals  must  degenerate,  by  being 
long  bred  from  tlie  same  femily,  without  the  intennixture  of  any  other  blood,  or  froni 
being  what  is  technically  called,  bred  in^4md-in.*' 

9019.  BakeweU  and  CuUey  isy,  "  Uke  begeto  like/*  therefore  braed  fhxn  the  best  Of  thic,  gay*  Sir 
X  &  Sebright,  there  can  be  nodmibc  ^  but  it  to  to  be  proved  how  kmg  the  name  tuxdly,  bred  kt-amUm^ 
wUloontiinuetobethebeit'*  Citm  breeding  appears  no  doubt  more  conwnant  to  wlut  takes  plaoe  in 
nature  tiian  lirceding  flrom  verr  near  relationship:  and  arguing  ftom  analosy,  the  result  or  certain 
experiments  made  by  T.  A.  Knight,  on  the  Tegetable  kingdom,  seems  to  Justinr  us  in  concluding  that 
ocrasional  croasing  may  become  not  only  advantageous,  but  even  necessary  for  the  purpose  of  correcting 
defoctsL  Nerartheleas,  as  tlie  last  mantiomri  writer  and  CUne  observe^  it  can  only  be  safely  resorted  te 
by.skilfiil  and  experienced  breeders. 

Sbct.  II.     Of  the  general  Prineiples  of  rearing^  mofiagmg,  and  feeding  domestic 

Animals, 

2020.  Immediately  after  the  birth  of  every  animal,  even  of  such  as  are  domesticated, 
the  rudiments  of  its  e<nication,  as  wen  as  its  bodily  nourishment,  are  necessarily  given 
by  the  mother.  For  this  purpose  the  latter  should,  during  her  pregnancy,  have  been 
^ly  protected  against  all  extremes  of  temperature,  well  prorided  with  shade  and 
shelter,  and  abundantly  supplied  with  food  and  water.  When  the  period  of  gestation 
srrives,  she  should,  in  general,  also  be  separated  from  the  rest  of  the  flock  or  herd,  and 
by  whatever  means  the  case  may  demand,  kept  comfortable  and  tranquil. 

S021 .  After  the  6trf A,  the  first  faiterference  on  the  part  of  man  should  be  that  of 
supplying  the  mother  with  food  of  a  light  and  delicate  quality,  compared  to  that  which 
flhe  had  been  in  the  habit  of  using,  and  also  of  administering  the  same  description  of 
Ibod  to  the  offspring,  so  far  as  it  may  by  its  nature  be  able  to  use  it.  The  gentlest 
treatment  should  accompany  these  operations ;  and  the  opportunity  taken  of  familiarising 
both  parent  and  offspring  with  man,  by  gently  caressing  them,  or  at  least,  by  femiliar 
treatment  on  the  part  of  the  attendant. 

2022.  As  the  animals  increase  in  six  and  strength,  they  should  have  abundance  of 
air,  exercise,  and  food,  according  to  their  natures ;  and  whatever  is  attempted  by  man  in 
the  way  of  taming  or  teaching  should  be  conducted  on  mild  and  conciliating  principles, 
rather  than  on  those  of  harshness  and  compulsion.  Caresses,  or  femiliar  treatment, 
should  generally  be  accompanied  by  small  supplies  of  food,  at  least  at  6rst,  aa  aaf 
indueencnt  to  render  the  animal  submissive  to  them ;  afterwards  habit  will,  even  in  the 
inferior  creatien,  render  the  femiUarities  of  man  agreeable  to  them  Ibr  their  own  sake; 
but  even  then,  to  keep  up  this  feeUng,  small  portions  of  select  food  should  frequently 
be  employed  as  a  rewarcL  By  contrarting  this  method  vrith  that  of  taming  or  teaching 
animala  by  fear  or  compulaioB,  the  advaolsges  of  the  fenur  mode  will  bn  evident. 
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•  9m.  AittntiiiikegrMimaverttfmiiMlBtmwnSlaBOtmuL  IiitHniiigbyftar,«Iltiieliit8nilwliiflli 
the  animal  has  l«  the  aToMing  an  evil ;  in  taming  by  carasaes  and  food,  it  it  the  attainment  of  eojojrment 
Hie  moat  extraordinary  results  are  recorded  as  having  been  obtained  by  the  mild  mode  with  almost 
every  mdes  of  animal  on  which  it  has  been  tried :  to  ttiis  may  be  advantageously  Joined,  in  the  mon 
powernu  animals,  huiger  and  &tigue  '*  The  breeder  BakeweO,  surgeon  Hunt  informs  us.  at  an  advanced 
period  of  Ufe.  not  only  conquered  a  vicious  restive  horse,  but,  without  the  assistance  of  dther  grooms  or 
,^^cs,  taught  this  hone  to  obey  his  verbal  orders  witn  as  great  attention  as  the  most  aocompluhed  ani. 
mal  that  was  ever  educated  at  Astley's  scbooL  Bakeweil  was  accustomed  to  say,  that  his  hone  could  do 
every  thing  but  speak.  The  method  which  be  took  to  conquer  this  vicious  animal  was  never  told,  even  to 
his  own  domestics.  He  ordered  his  own  saddle  and  bridle  to  be  put  on  this  horse,  which  at  that  time  was 
tboogtit  to  be  ungovernable,  when  he  was  prepared  for  a  Joumev  of  two  or  three  hundred  mUes ;  and, 
that  no  one  mi&ht  be  witness  to  the  contest^  he  led  the  hone  till  he  was  beyond  the  readi  of  observation  } 


how  far  he  walkeiL  or  In  what  manner  this  great  business  was  accomplished,  was  never  known ;  but. 
when  he  returned  from  his  joumev,  the  horse  was  as  gentie  as  a  lamb,  and  would  obey  his  master's  verbal 
orders  on  all  oocaalons.    when  what  are  called  irrati<mal  animals  are  taught  such  atrict  obedience  to  th« 


when  he  returned  from  his  ioumev,  the  horse  was  as  gentie  as  a  lamb,  and  would  obey  his  master's  ve: 
orders  on  all  oocaalons.  When  what  are  called  irrati<mal  animals  are  taught  such  atrict  obedience  to 
command  of  a  superior  order,  it  is  in  general  supposed  to  be  the  efl^ct  of  fear :  but  Bakeweil  never  made 


command  or  a  superior  order,  it  is  m  general  supposed  to  be  tne  ettect  or  rear :  but  isakeweu  never  made 
use  of  either  whip  or  spur,  when  on  non^MCk  he  had  a  strong  walking-stick  in  his  hand,  which  he 
made  the  most  use  of  when  on  Ibott  he  always  rode  with  a  slack  rein,  which  he  flrequentiy  let  lie  upon 
the  bone's  neck,  and  so  great  was  his  objection  to  spurs,  thai  he  never  wore  them.  It  was  his  opinion 
liut  all  such  animals  might  be  conquered  by  gentie  means ;  and  such  was  his  knowledge  of  animal 
Batuve,  that  be  seldom  failed  in  his  opinion,  wnetber  bis  attention  was  directed  to  the  body  or  the  mind.** 
{JgriMem  9. 1S7.) 

2024.  The  purpoiet  for  which  aiufwds  are  fed  or  nourithed,  are  for  promoting  their 
enlargement  or  growth ;  for  fitting  them  for  labor ;  for  the  increase  of  certain  animal 
products ;  or  for  fattening  them  for  slaughter  as  human  food.  We  shall  confine  our 
remarks  to  the  last  purpose  as  >  being  the  most  important,  and  as  necessarily  including 
much  of  what  belongs  to  the  three  others.  In  doing  this,  the  following  points  require 
to  be  uttended  to :  abundance  of  proper  food,  a  proper  degree  of  heat,  and  protection 
against  extremes  of  weather ;  good  air,  water,  moderate  ezerdaey  tranquillity,  clean- 
liness, comfort,  and  health. 

20S5.  Food,  though  it  must  be  supplied  in  abundance,  ought  not  to  be  given  to 
satiety.  Intervals  of  resting  and  exercise  must  be  allowed  according  to  circumstances. 
£ven  a"i'«*l«  grazing  on  a  lidi  pasture  have  been  found  to  feed  faster  when  removed 
from  it  once  a  day,  and  either  folded  or  put  in  an  inferior  pasture  for  two  or  three 
hours.  StaIUi«d  cattle  and  swine  will  have  their  flesh  improved  in  flavor  by  being 
turned  out  into  a  3rard  or  field  once  a  day ;  and  many  find  that  they  feed  better,  and 
produce  better  flavored  meat  when  kept  loose  under  warm  sheds  or  hammels,  one  or 
two  in  a  division,  a  practice  now  very  general  in  Berwickshire.  (See  HammeL} 
Coarser  food  may  be  first  given  to  feeding  animals ;  and  as  they  acquire  flesh,  that' 
which  is  of  more  solid  and  substantial  quality.  In  general  it  may  be  observed,  that  it 
ibe  digestive  powers  of  tfie  animal  are  in  a  sound  state,  the  more  food  he  eats,  the  sooner 
win  the  desired  result  be  obtained ;  a  very  moderate  quantity  beyond  sufficiency  con- 
stitutes abundance ;  but  by  withholding  this  additional  quantity,  an  animal,  especially 
if  young,  may  go  on  eating  for  several  years,  without  ever  attaining  to  fatness.  Pro- 
periy  truted,  a  well  fed  ox,  of  moderate  size,  will  feed  on  a  ridi  pasture  in  firom  four  to 
six  months,  and  in  stalls  or  covered  pens,  with  green  or  steuoed  food  in  a  shorter 
period. 

S026.  In  young  growing  aninuiis,  the  powers  of  digestion  are  so  great,  that  they  require 
leas  rich  food  than  such  as  are  of  mature  age ;  for  the  same  reason  also  they  require 
more  exercise.  If  rich  food  is  supplied  in  liberal  quantities,  and  exercise  withheld,  dis- 
eases ore  generated,  the  first  of  whidi  may  be  excessive  fiitness ;  growth  is  impeded  by 
Tcry  rich  food,  for  experience  shows,  that  the  coarsest  fod  anixnals  have  uniformly  the 
largest  bones.  Common  sense  will  suggest  the  propriety  ot  preferring  a  medium  course 
between  very  rich  and  very  poor  nutriment. 

9027.  Masticaiian  and  cooking.  Unless  food  be  thoroughly  deprived  of  its  vegetative 
powen  before  it  enters  the  stomach,  the  whole  nourishment  which  it  is  capable  of  afford- 
ing cannot  be  derived  firom  it.  In  the  case  of  the  leaves  and  stalks  of  vegetables,  this  is 
in  general  effected  by  mastication ;  but  it  requires  some  care  to  accomplish  it  in  the 
case  of  grains.  Hence  the  advantage  of  mixing  corn  given  to  horses  or  cattle  with  chaff  or 
cbopped  straw ;  and  hence,  it  is  supposed  by  some,  the  intention  of  nature,  in  the  in- 
mSoct  which  fowls  have  to  swallow  smidl  stones,  is  intended  for  the  same  object.  But 
the  most  effectual  mode  of  destroying  the  living  principle,  is  by  the  application  of  heat; 
and  if  vegetable  food  of  every  kind  could  be  steamed  or  bdled  before  it  was  given  to 
■«i'in«l«  (at  least  in  winter,  and  for  fattening  to  slaughter,  or  feeding  for  edible  products), 
it  is  rendered  probable  by  analogy  and  experiment,  that  much  more  nourishment  would 
be  derived  from  it* 

2028.  Soli,  it  appears,  from  various  experiments,  may  be  advantageously  given  to 
iBOSt  animals,  in  very  small  quantities ;  it  acts  as  a  whet  to  the  appetite,  promotes  the 
secretion  of  bile,  and,  in  general,  is  fovorable  to  health  and  activity.  In  this  way  only 
can  it  be  considered  as  preventing  or  curing  diseases ;  unless  perhaps  in  the  case  ot 
worms,  to  which  all  sdine  and  bitter  substances  are  known  to  be  injurious. 

9029.   7Aot  degree  of  heat  which  is  aborigine,  or  has  by  habit,  and  the  breeding  from 
nt  gencnrtioDS  m  a  cold  climate,  become  natural  to  anmnlsy  is  necessary  to  tfadr 
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well  being ;   tad  a  aomewhat  increaied  degree  in  tfie  cold  ra<Mitb%  or  dlinlnuJlied 

degree  in  such  as  are  oppressiyely  wann,  is  advantageous  in  the  fattening  process. 
Where  a  sufficient  degree  of  warmth  to  promote  the  ordinary  cnculaUon  of  the 
blood  is  not  produced  by  the  natural  climate,  or  by  ezerdsef  it  must  be  supplied 
by  an  artificial  climate.  Houses  and  sheds  are  the  obvious  resources  both  for  this 
purpose,  and  for  protection  from  extremes  of  weather.  Cold  rains  and  northerly 
winds  are  highly  injurious,  by  depriving  the  external  surface  of  the  body  of  caloric' 
more  rapidly  than  it  can  be  supplied  from  within  by  respiration,  and  the  action 
of  the  stomach ;  and  also  by  contracting  the  pores  of  the  skin,  so  as  to  impede  cir- 
culation. When  an  animal  happens  to  shed  its  covering,  whether  of  hair,  wool,  or 
feathers,  at  such  inclement  seasons,  the  effects  on  its  general  health  are  highly  injurious. 
The  excessive  heats  of  summer,  by  expanding  all  the  parts  of  the  animal  fran^e,  occa- 
sions a  degree  of  lassitude,  and  want  of  energy  even  in  the  stomach  and  intestines ;  and 
while  the  animal  eats  and  digests  less  food  than  usual,  a  greater  waste  than  usual  take* 
place  by  perspiration.  Nature  has  provided  trees,  rocks,  caverns,  hills  and  waters,  to 
moderate  these  extremes  of  heat  and  weather,  and  man  imitatea  them  by  hovels,  sbeds^' 
and  other  buildings,  according  to  particular  circumstances. 

20S0.  Crood  air  and  water  it  may  seem  unnecessary  to  insist  on ;  but  cattle  and  horses*^ 
and  even  poultry  pent  up  in  close  buildings,  where  there  are  no  fiualities  for  a  change  of 
the  atmosphere,  oflen  suffer  on  this  account.  A  slight  d^ree  of  fever  is  produced  at 
first,  and  after  a  time,  when  the  habit  of  the  animal  becomes  reconciled  to  such  a  state^ 
a  retarded  circulation,  and  general  decay  or  diminution  of  the  vital  eneigiea  takes  place. 

'  SOSl.  JVaier  ou^t  to  be  utfl  and  pure,  as  being  e  better  solvent  than  nidi  u  is  hard  and  charged  with 
earthy  particles.  It  ought  to  be  of  a  moderate  temperature,  under  that  of  the  open  air  in  hot  wcather,- 
and  exceeding  it  in  winter.  Deep  wells  aflbrd  this  diafereno&  In  particular  cases,  as  in  those  animals  in 
a  suckling  state,  or  milked  by  man.  warmed  water  has  been  found  advantageous.  Meals,  or  odwr  U^t 
rich  matters,  are  sometimes  mixed  with  it ;  but  it  does  not  clearly  apoear,  excepting  in  the  last  case,  that' 
Bquid  food  is  so  generally  advantageous  for  fattening  animals,  as  that  which  betaig  equally  rich  is  solid. 
Some  Judgment  is  requisite  as  to  the  time  mostproper  for  giving  water  to  animals.  In  general,  it  docs 
not  appear  necessary  to  supply  it  immediately  aner  eating,  for  animals  in  a  natural  state,  or  pasturing  in 
a  Held,  generally  lie  down  aner  filling  themsdvet,  and  after  the  process  of  digestion  seems  to  have  gone 
«a  some  time,  they  go  in  quest  of  water.  Perhaps  the  immediate  dilution  of  food,  after  being  taken  Into, 
the  stomach  with  water,  may,  at  the  same  time,  weaken  the  dicestire  powers,  by  diluting  the  gastric 
juice.  At  all  events  the  free  use  of  water  at  any  time,  but  especudly  during  meals,  is  found  to  weaken 
digestion  in  the  human  species.  As  animals  of  every  kind  become  reconciled  to  any  habit,  not  ulttanateiv 
Injurious  to  health,  perhaps  for  housed  animals  a  stated  quantity  of  water,  given  an  hour,  or  an  hour  ana 
aludf  after  what  may  be  called  their  meals,  may  be  the  best  mode. 

9032.  Moderate  exercise  ought  not  to  be  dispensed  vrith,  where  the  flavor  of  animal 
produce  is  any  object ;  it  is  known  to  promote  circulation,  perspiration,  and  digestion^ 
and  by  consequence  to  invigorate  the  appetite.  Care  must  be  taken,  however^  not  to. 
carry  exeroise  to  that  point  where  it  becomes  a  labor  instead  of  a  recreation.  In  some 
^ases,  as  in  feeding  swine  and  poultry,  fatness  is  hastened  by  promoting  sleep  and  pre. 
Tenting  motion,  rather  than  encouraging  it;  but  such  aninuds  cannot  be  considered 
healthy  fed ;  in  fact  their  fatness  is  most  commonly  the  result  of  disease. 

9033.  2Vafi7t<itft(y  is  an  obvious  requisite,  for  where  the  passions  of  brutes  are  called 
into  action,  by  whatever  means,  their  influence  on  their  bodies  is  often  as  great  as  in  th« 
human  species.  Hence  the  use  of  castration,  complete  or  partial  separation,  «>»«^»"g 
ftom.  too  much  light,  protection  from  insects,  doga^  and  other  annoying  *nimalB^  anJ 
fiom  the  too  frequent  intrusion  of  man. 

9034.  CUanlinets  is  favorable  to  health,  by  promoting  perspuation  and  drculatioo. 
Animals  in  a  wild  state  attend  to  this  part  of  their  economy  themselves ;  but  in  pro- 
portion as  they  are  cultivated,  or  brought  under  the  control  of  man,  this  becomes  out 
of  their  power ;  and  to  ensure  their  subserviency  to  his  wishes,  num  must  supply  by 
art  this  as  well  as  other  parts  of  culture.  Combing  and  brushing  stall-fM  cattle  and 
cows  is  known  to  contribute  materially  to  health ;  though  washing  sheep  with  a  view  to 
leaning  the  wool  often  has  a  contrary  effect  from  the  length  of  time  the  wool  requirtt. 
to  dry.  This  often  brings  on  colds,  and  aggravates  tfie  liver  complaint,  so  incident  lo 
these  animals.  Bathing  or  steeping  the  feet  of  stalled  animals  occasionally  in  warm 
water  would  no  doubt  contribute  to  their  health ;  bathing  swine  two  or  tlunee  times  a 
week  in  hot  water,  as  in  that  used  for  boiling  or  steanung  food,  has  been  found  a  real 
advantage. 

9035.  Comfort*  An  animal  may  be  well  fed*  lodged,  and  cleaned,  vrithout  being 
comfortable  in  every  respect ;  and  in  brutes,  as  well  as  men^  want  of  comfort  operates 
on  the  digestive  powers.  If  the  sur£u:e  of  a  stall  in  which  an  ox,  or  a  horse  stands, 
deviates  much  from  a  level,  he  will  be  continual! v  uneasy ;  and  he  will  be  uneasy  during, 
night,  if  its  surface  is  rough,  or  if  a  proper  bed  of  litter  is  not  prepared  every  evening 
for  it  to  repose  on.  The  form  of  racks  and  mangers  is  often  less  commodious  than  it. 
might  be.  A  hay  rack  which  projects  forward  is  bad ;  because  the  animal  in  drawing 
out  the  hay  is  teased  vrith  the  hay  seeds  falling  in  its  eyes  or  ears ;  and  this  form,  It  may 
be  added,  is  apt  to  cause  the  breath  of  the  animal  to  ascend  through  its  food,  whicfai 


jBooK  IL      FEEDING  JOB  EXTRAORDINARY  PURPOSES.  305 

miiit  after  a  tfana  render  it  natueoas.  For  tiiii  reeaon  hay  should  lie  as  short  a  time  as 
possible  in  lofts,  but  when  prscticsble  be  given  direct  from  the  rick.  Poultry  of  dif- 
ferent kinds  are  often  crowded  together  without  any  r^ard  to  the  comfort  of  the  parti- 
cular kinds  by  attending  to  their  peculiarities,  such  as  the  web  feet  of  the  duck  tribe^ 
the  proper  size  of  roosting  sticks  for  the  toed  feet  of  the  other  tribes.  Even  the  crowing 
of  the  cock  must  cause  some  degrect  of  irritation,  and  consequently  impede  health  and 
fattening  by  disturbing  the  repose  of  quiet  fowls,  such  as  the  turkey  or  goose.  Various 
other  instances  will  occur  to  a  reflecting  mind ;  and  surely  it  must  be  a  duty  as  agree- 
able as  it  is  conducive  to  our  own  interest  to  promote  as  much  as  possible  Uie  comfort 
of  those  animals  whose  lives  are  shortly  to  be  sacrificed  for  ours. 

S0S6.  ffeaUh,  A  good  state  of  health  will,  in  general,  be  the  result  of  the  mode  of 
feeding  and  treatment  which  we  have  described ;  but  in  proportion  as  our  treatment, 
either  of  ourselves  or  other  animals,  is  refined  and  artificial,  in  the  same  proportion 
are  the  functions  of  nature  liable  to  derangement  or  interruption  from  atmospherical 
changes,  and  various  accidental  causes.  When  this  takes  place  recourse  must  be  had  to 
art  for  relief.  This  is  an  obvious,  natural,  and  reasonable  practice;  though  some 
contend  that  as  every  disease  is  only  an  effort  of  nature  to  relieve  the  being  frolp  some 
evil,  it  ought  to  be  left  to  itself.  To  treat  animals  when  in  health  artificially,  and  the 
moment  when  they  become  diseased  to  abandon  them  to  nature,  is  a  proposition  so  in- 
congruous and  absurd,  that  one  would  suppose  it  would  be  rejected  by  the  common  sense 
of  mankind.  lliere  are,  however,  some  solitary  instances  of  medical  men  haring 
adopted  this  opinion ;  but  the  melancholy  result  of  their  acting  on  it  in  the  human 
qiedes,  as  well  as  its  utter  rejection  by  all  rational  professors,  and  men  in  general,  haa 
reduced  it  to  its  intrinsic  value.  There  may  be  much  of  quackery  in  medicine;  and  un- 
questionably there  is  a  great  deal  in  the  art  as  applied  to  Uie  brute  creation  by  common 
practitioners;  but  to  reject  the  medical  art  alt<^ether,  becomes  on  the  odier  hand  a 
tpedet  of  quackery  just  as  despisable  as  the  other,  and  not  less  dangerous ;  for  it 
cannot  be  much  better  for  a  patient  to  be  left  to  die  through  neglect,  than  to  be  killed  by 
cvrer-much  care. 

9037.  Faniefy,  as  appUed  to  cattle  and  sheep,  is  a  department  of  medicine  in  vrhich 
perhaps  greater  ignorance  prevails  than  in  any  other.  The  subject  as  applied  to  horses 
has,  since  the  establishment  of  veterinary  sdiools  in  this  country,  and  in  Fhince,  be- 
come better  undentood ;  but  the  pupils  from  these  establishments  are  so  thinly  scattered, 
that  as  Laurence  (veterinary  surgeon,  and  author  of  a  Treatise  on  Horses)  observes,  it 
were  desirable  that  country  surgeons  should  in  their  difibrent  localities  give  instructions 
to  tiie  empirical  local  practitionen  in  the  country,  and  to  intelligent  bailiffs;  and  thai 
gentlemen  of  property  might  have  such  a  sense  of  their  own  interest  as  to  call  in  a  sur- 
geon in  all  cases  of  the  least  difiiculty.  All  that  we  can  here  do  is  to  repeat  our  advice 
of  studying  the  art  of  prevention  rather  than  of  cure ;  to  suggest  that,  in  general,  an 
anally  subsists  between  Um  constitution  and  diseases  of  the  human  and  brute  creation ; 
to  avoid  recipes  and  specific  cures,  rarely  to  bleed  animals,  unless  by  regular  advice ; 
and  to  confine  as  much  as  possible  the  operations  of  cow  doctors  and  smiths  to  giring 
warm  drinks,  gentle  purges,  and  glysters,  which  can  seldom  do  any  harm.  PToprieton 
wbo  can  afford  to  employ  intelligent  baili^  or  rather  who  give  such  men  considerable 
aalaries,  should  ascertain  previously  to  hiring  them,  by  means  of  general  questions,  or 
by  reference  to  a  professor,  whether  they  know  any  thing  of  the  subject.  By  thus  creat- 
ing a  HiT"fl"i^  for  this  species  of  knowledge,  it  would  soon  be  produced  in  abund- 


Sxcr.  III.    Of  Feeding  for  Extraordinary  Purposes, 

9038.  T%e  extraordinary  purposes  of  feeding  may  comprehend,  promoting  the  growth^ 
naturity,  or  obesity  of  particular  parts  of  the  body ;  promoting  the  produce  of  milk 
or  eggs ;  or,  for  fitting  an  animal  for  hard  labor  or  long  journeys,  fasting,  and  other 
privations. 

9039.  Feeding  for  extraordinary  purposes,  such  as  promoting  the  growth  of  the  liver 
in  geese ;  the  heart  in  turkeys ;  producing  excessively  fat  poultry,  &c.  seems  to  us  utterly 
unjustifiable  on  principles  of  humanity,  and  unworthy  of  enlightened  men.  The  prac- 
tice of  pulling  out  the  animal's  eyes,  nailing  them  to  the  spot,  and  cramming  or  forcing 
the  food  down  their  throats,  is  surely  as  repugnant  to  good  taste  and  feeling,  as  the  food 
80  produced  must  be  tasteless  and  unwholesome.  Putting  out  the  eyes  of  certain  singing 
birds  to  improve  their  voice ;  and  some  practices  in  the  rearing  of  game  cocks,  and 
fimcy  pigeons,  (at  least  the  two  first)  seem  equally  reprehensible. 

9040.  The  fattening  qf  fonts  for  the  London  market  it  a  conddcrable  branch  of  raral  eoomony  in  fome 
■ttoatlona.  "  They 


eoBTCttleoC  moatlona.  **  They  are  put  up  In  a  dark  place,  and  craewntfrf  with  a  paste  made  of  bariey  meal, 
■niMoii  soet,  and  loiae  tieade  or  coaneranr,  mixed  with  mUk,  and  are  found  to  lie  completely  ripe  in  a 
fRtel^t.    if  kept  longer,  the  fever  that  if  induced  by  this  continued  state  of  repletion  renders  them  red 


and  nnaaleable,  and  fiMnentty  kills  them.**  {AgricuUmral  Report  of  Berkshire,  bjf  WUHam  Mavor,  L.  Ljb. 
tvflk  Londoo,  181&)    But  fowls  brought  to  this  sute  of  attiflcial  obesity  are  never  so  wdl  flavored  in 
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the  flaA,  uid  pnlMibly  not  ao  lalabrioutas  thoM  of  the  nme  qiede^  ftttened  In  nmore  tMaalwwy, 
The  great  tecret  of  having  fine  pullets  if  cleaoUneM,  and  high  keeping  with  the  beet  oorn. 

2041.  The  procett  JbUowed  in  different  parts  of  France  to  enlarge  the  Hver,  is  de- 
scribed at  length  by  Sonnini  (Nouveau  Dictiannaire  iCHutoire  NcOureUe,  art.  Oie.)  ; 
<<  The  object  is  to  cause  the  whole  vital  forces  to  be  determined  towards  this  part  of  the 
aaimal,  by  giving  it  a  kind  of  hepatic  cachexy.  I9  Alsace,  the  individual  buys  a  lean 
goose,  which  he  shuts  up  in  a  small  box,  so  tight  that  it  cannot  turn  in  it.  The  bottom 
is  furnished  with  a  wide  grating  of  rods,  for  the  passage  of  the  dung,  la  the  fore  part 
there  is  a  hole  for  the  he»l,  and  below  it  a  small  trough  is  kept  always  full  of  water,  in 
which  some  pieces  of  wood  charcoal  are  left  to  steep.  A  bu^el  of  maixe  is  sufficient  t(» 
feed  it  during  a  month,  at  the  end  of  which  time  the  goose  is  suffidently  fattened.  A 
thirtieth  part  is  soaked  in  water  each  night,  and  crammed  down  its  throat  next  day, 
morning  and  evening.  Hie  rest  of  the  time  it  drinks  and  guzzles  in  the  water. 
Towards  the  22d  day,  they  mix  with  the  maize  some  poppy  oil,  and,  at  the  end  of  the 
month,  it  is  known  by  a  lump  of  fat  under  each  wing,  or  nrther  by  the  difficulty  of 
breathing,  that  it  is  time  to  kill  it,  otherwise  it  will  die  of  fat.  Tb»  liver  is  then  found 
weighing  one  or  two  pounds,  and,  besides,  the  animal  is  excellent  for  the  table,  and 
furnishes,  during  its  roasting,  from  three  ta  five  pounds  of  fat,  which  is  used  in  the 
cooking  of  vegetables.  Of  six  geese,  there  are  commonly  only  four  (and  these  are  tbs 
youngest)  which  answer  the  expectation  of  the  fattener.  They  are  kept  in  a  cellar,  or 
place  wiUi  little  light. 

5042.  7%«  Roman  epicures,  who  prized  the  livers  of  geese,  had  already  observed, 
that  darkness  was  favorable  to  this  kind  of  education,  no  doubt,  because  it  prevents 
all  distraction,  and  directs  the  whole  powers  towards  the  digestive  organs.  The  want  of 
motion,  and  the  difficulty  of  respiration,  may  be  also  taken  into  consideration ;  the  first 
by  diminishing  the  waste  of  the  system,  and  bodi  by  retarding  the  circulation  in  the 
vena  portarum,  of  vrhich  the  blood  ought  to  become  hydrogenated,  in  proportion  as  its 
carbon  unites  itself  to  the  oxygen,  which  that  liquid  absorbs.  This  favore  the  formation 
of  the  oily  juice,  which,  after  having  filled  the  cellular  system  of  the  body,  entera  int» 
the  biliary  system  and  substance  of  the  liver,  tod  gives  it  that  fatness  and  size  whidi  is  so 
delightful  to  the  palates  of  true  gourmands.  Tlie  liver  thus  only  becomes  enlaiged 
consecutively,  and  the  difficulty  of  respiration  does  not  appear  tiU  the  end,  when  its 
size  prevents  the  action  of  the  diaphragm.  The  leanness  of  geese  suljected  to  this 
treatment  is  ofWn  mentioned ;  but  it  can  only  occur  in  those  whose  eyes  are  put  out, 
and  fieet  naOed  down  to  a  board,  as  the  consequence  of  this  barbarous  treatment.  Among 
a  hundred  fatteners,  there  are  scarcely  two  who  adopt  thb  practice,  and  even  these  do  not 
put  out  their  eyes  till  a  day  or  two  before  they  are  killed.  And,  therefore,  the  geese  of 
Alsace,  which  are  free  fh>m  these  cruel  operations,  acquire  a  prodigious  fatness,  which 
may  be  called  an  oleaginous  dropsy,  the  effect  of  a  genend  atony  of  the  absorbents^ 
caused  by  want  of  exercise,  combined  with  succulent  food,  crammed  down  their  throats, 
and  in  an  under  oxygenated  atmosphere."     (JEncyc.  Brit*  Sup*  art.  FooeL) 

5043.  Early  lamb.  As  an  instance  of  both  breeding  and  feeding  for  extraordinary 
purposes,  we  may  mention  the  practUx  of  those  farmen  who  f^irnish  the  tables  of  the 
wealthy  with  lamb,  at  almost  every  season  of  the  year,  by  sdecting  certain  breeds  of 
sheep,  such  as  the  Dorsetshire,  whi<^  lamb  v^  early,  or  by  treating  them  in  audi  a  way 
as  to  cause  the  female  to  come  in  heat  at  an  unnatural  time.  In  this  way,  lamb  is  pnv 
cured  as  an  article  of  luxury,  as  early  as  November  and  December ;  and,  on  the  contrary, 
by  keeping  the  ewe  on  a  cold  and  poor  hilly  pasture,  the  lambing  season  is  retarded, 
and  lamb  furnished  in  September  and  October. 

2044.  Feeding  fir  promoting  the  proditce  of  mUk  or  eg^  Hat  which  in  plants 
or  animals  is  produced  for  particular  purposes  in  nature,  may,  by  certain  modes  of 
treatment,  be  rendered,  for  a  time,  a  habit  in  the  plant  or  animal,  without  reference  to  its 
natural  end.  Thus  in  many  cases  annual  plants  may  be  rendered  perennial  by  con^ 
tinuaUy  pinching  off  their  flowers  as  they  appear ;  and  animals  which  give  milk  on  lay 
eggs,  may  be  made  to  produce  both  for  a  much  longer  time  Uian  is  natural  to  them,  by 
creating  a  demand  in  their  constitutions  for  these  articles  by  frequent  and  r^nlar  milk- 
ings,  and  by  taking  away  every  ^g  as  soon  as  produced ;  and  then  furnishing  the  con- 
stitution vrith  the  means  of  supplying  this  demand  by  appropriate  food,— by  rich  liquid 
food,  in  the  case  of  milking  animals—-^  and  by  dry,  stimulating,  and  nourishing  food,  in 
the  case  of  poultry. 

2045.  Feeding  to  JU  animals  fir  hard  labor,  or  long  Journeys.  It  seems  agreed  on, 
that  dry  rich  food  is  the  best  for  this  purpose ;  and  that  very  much  depends  on  rubbingt 
cleaning,  and  warmth,  in  the  intervals  between  labor  and  rest,  in  order  to  maintain 
something  of  the  increased  circulation ;  and,  in  short,  to  lessen  ihe  influence  of  the 
transition  from  the  one  to  the  other.  The  quantity  of  water  given  should  never  be 
considerable ;  at  least  in  cold  countries  and  seasons.     (See  Horse, ) 
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SxcT.  IV.     Of  the  Modet  rf"  kitting  JnmaU. 

9046.  The  mode  qfkiUing  tnumols  has  oantideraUe  effect  on  the  fie^  ^  the  arrifmU* 
Most  €i  tfaoie  slaughtered  for  food  are  either  bled  to  d&th  or  are  bled  profusely  imme- 
diately after  being  deprived  of  life  in  some  other  way.  The  common  mode  of  killing 
cattle  in  this  kiiq;dom  is,  by  striking  them  on  the  forehead  with  a  pole-axe,  and  then 
cutting  their  throats  to  bleed  them.  But  this  method  is  cruel  and  not  free  from  danger. 
The  animal  is  not  always  brought  down  by  the  first  blow,  and  the  repetition  is  difficult 
and  uncertain,  and  if  the  animal  be  not  very  well  secured,  accidents  may  happen. 
Ijord  Somerville  {General  Survey  of  the  Agriculture  qf  Shropshire,  by  Joseph  Piymley, 
M,  A.  8vo.  London,  1803,  p.  S43.;,  therefore,  endeavored  to  introduce  the  method  of 
pithing  or  laying  cattle,  by  dividing  the  spinal  marrow  above  the  origin  of  the  phrenic 
nerves,  as  is  commonly  practised  in  Barbary,  Spain,  Portugal,  Jamaica,  and  in  some 
parts  of  England ;  and  Jackson  says,  that  the  *'  b^  methc^  of  killing  a  bullock,  is  by 
thrusting  a  sharp-pointed  knife  into  the  spinal  marrow,  when  the  bullock  will  immediately 
fall  without  any  struggle,  then  cut  the  arteries  about  the  heart."  (Reflections  on  the 
Commerce  of  the  Mediterraneant  by  John  Jackson,  Esq*  F.S,A*  8vo.  London,  1804, 
p.  91.)  Although  the  operation  of  pithing  is  not  so  difficult  but  it  may,  with  some 
practice,  be  performed  with  tolerable  certainty ;  and  although  Lord  Somerville  took  a 
man  widi  him  to  Portugal  to  be  instructed  in  the  method,  and  made  it  a  condition  that 
the  prize  cattle  at  his  exhibitions  should  be  pithed  instead  of  being  knocked  down, 
still  pithing  is  not  becoming  general  in  Britain.  This  may  be  partly  owing  to  prejudice ; 
bat  we  have  been  told  that  tl^  flesh  of  the  cattle  killed  in  this  vray  in  Portugal  is  very- 
dark,  and  becomes  soon  putrid,  probably  from  the  animal  not  bleeding  well,  in  conse- 
quence of  the  action  of  the  heart  being  interrupted  before  the  vessels  of  the  neck  are  di- 
vided. It  therefore  seems  preferable  to  bleed  the  animal  to  death  directly,  as  is  practised 
by  the  Jew  butchers. 

S047.  Du  Gardes  observations  on  pithing,  deserve  attention.   This  gentleman,  a  surgeon 

of  the  Shrewsbury  Infirmary,  after  mature  consideration,  is  against  the  practice,  as  causing 

more  pain  than  it  is  intended  to  avoid.     He  says,  "  Pain  and  action  are  so  generally 

joined,  that  we  measure  the  degree  of  pain  by  the  loudness  of  the  cries,  and  violence  of 

the  consequent  exertion ;  and  therefore  conclude,  on  seeing  two  animals  killed,  that  the 

one  which  makes  scarcely  a  struggle,  though  it  may  continue  to  breathe,  suffers  less  than 

that  which  is  more  violently  convulsed,  and  struggles  till  life  is  exhausted.     It  appears, 

however,  that  there  may  be  acute  pain  vrithout  exertion,  perhaps  as  certainly  as  there  is 

action  without  pain ;  even  distortions  that  at  the  first  glaiace  would  seem  to  piYxreed  from 

pain,  are  not  always  really  accompanied  with  sensation.     To  constitute  pain  there  must 

be  a  communication  between  the  injured  organ  and  the  brain. " 

SOia  In  the  oid  method  qf  daughterkig,  a  concuiskm  of  thebntn  takes  plaoe,  and  thereAvethe  power  of 
'"-    '■  deitTojed.    The  animM  dnm,  and  although  oonvolsions  take  plaoe  generally  toqger ; 


„  to  deitrojed.    The  animal  drop,  and  although  convulsions  take  place  generally  loQger  and  m(M« 

violent  than  when  the  S[nnal  marrow  u  divided,  yet  there  is,  I  think,  reason  to  believe  that  the  animal 
soflfcrs  leas  pain.  The  immediate  consequence  of  the  Uow  is  the  dilatation  of  the  pupU  of  the  eye,  without 
any  expraasion  of  oonadousness  or  ftar  on  the  approach  of  the  hand. 

9M9.  Froai aJltb9ae€ircnmMtuioe^J>aGudcoogiu&mth^ 
fahtfuliktmike  old.  The  puncture  or  the  medulla  q)inalis  does  not  destroy  feeling,  though  it  renden  the 
body  quieaoent,  and  in  this  state  the  animal  both  endures  pain  A  the  punctured  part,  and  suffers,  as  it  were, 
a  second  death,  ftom  the  pain  and  feintness  fhxm  loss  of  olood  in  cutting  the  throat,  vdilch  is  practised  in 
both  methods.  Everard  Home,  in  a  valuable  pajper  (JShrem.  Rep.  p  250t)  has  suggested  a  mode  of  performing 
the  operation,  whidi  wouU  answer  completdy,  oouki  we  be  sure  of  navina  operators  sufficiently  skilful ; 
but  we  may  the  less  regret  the  difficulty  of  getdng  new  modes  established  when  we  thus  see  the  superiority 
of  an  old  custom  under  very  improbable  cinnmistanoes ;  and  if  well  meant  reformers  wanted  any  additional 
motives  to  can  and  dramispectian,  a  very  fiwdble  one  is  furnished  in  the  instance  of  the  time  and  trouble 
taken  to  introduce  thto  opcntioo,  and  which,  as  it  has  been  hitherto  pTactUed,>  the  very  revene  of  what 
was  intended. 

5050.  Jevndt  modes.  The  Mosaic  law  so  strictly  prohibits  the  eating  of  blood,  that 
the  Talmud  contains  a  body  of  regulations  concerning  the  killing  of  animals  ;  and  the 
Jews,  as  a  point  of  religion,  will  not  eat  the  flesh  of  any  animal  not  killed  by  a  butcher 
of  their  own  persuasion.  Tlieir  method  is  to  tie  all  the  four  feet  of  the  animal  together, 
faring  it  to  the  ground,  and,  turning  its  head  back,  to  cut  the  throat  at  once  down  to  the 
bone,  vrith  a  long,  very  sharp,  but  not  pointed  knife,  dividing  all  the  large  vessels  of  the 
neck.  In  this  way  the  blood  is  dischai^ed  quickly  and  completely.  The  effect  is  indeed 
■ud  to  be  so  obvious,  that  some  Christians  vrill  eat  no  meat  but  what  has  been  killed  by 
a  Jew  butcher.  Calves,  pigs,  sheep,  and  lambs,  are  all  killed  by  dividing  at  once  the 
large  Tcsseb  of  the  neck. 

5051.  AnimaU  which  are  kiBed  by  accident,  as  by  being  drowned,  hanged,  or  frosen,  or 
by  a  fall,  or  ravenous  animal,  are  not  absolutely  unwholesome.  Indeed,  they  only 
differ  liroin  those  killed  methodically  in  not  being  bled,  whidi  is  also  the  case  vrith  animak 
that  are  snared,  and  in  those  killed  by  hounds.  Animals  which  die  a  natural  death 
alioald  never  be  eaten,  as  those  are  undeniable  instances  of  disease,  and  even  death  being 
the  consequence. 

MS2,  AnimaU  fiequenily  undergo  some  preparation  before  they  are  kiUed.     They  are 
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commonly  kept  without  food  for  aome  time,  at  if  killed  with  AiU  itomacfas  their  fleRh  is 
considered  not  to  keep  well.  Oxen  are  commonly  fasted  two  or  three  days,  smaller 
animals  a  day,  but  it  is  evident  that  the  practice  must  not  be  carried  too  fiu*,  as  tibe  oppo- 
site effect  will  be  produced  by  the  animal  falling  off  or  getting  feverbh.  Dr.  Lister  has 
stated  that  nothing  contributes  more  to  the  whiteness  and  tenderness  of  the  flesh  of  calves 
than  often  bleeding  them,,  by  which  the  coloring  matter  of  the  blood  is  exhausted,  and 
nottiing  but  colorless  serum  remains.  A  much  more  cruel  method  of  preparation  for 
slaughter  used  to  be  practised,  though  now  much  less  frequently,  in  regard  to  the  bull. 
By  some  ancient  municipal  laws,  no  butcher  was  allowed  to  expose  any  bull  beef  for 
sale  unless  it  had  been  previously  baited.  The  reason  of  this  regulation  probably  was, 
that  baiting  had  the  effect  of  rendering  the  flesh  or  muscular  fibre  much  more  tender ;  for 
it  is  a  universal  law  of  the  animal  economy  that,  when  animals  have  undergone  excessive 
fatigue  immediately  before  death,  or  have  suffered  from  a  lingering  death,  their  flesh, 
though  it  becomes  sooner  ridged,  also  becomes  sooner  tender  than  when  suddenly 
deprived  of  life  in  a  state  of  health.  The  flesh  of  hunted  animals  also  is  soon  tender  and 
soon  spoils  {Recherches  de  Physiologie  et  de  Chimie  Pathologique^par.  P.  N<  Nysten.  8vob 
Paris,  1811.) ;  and  it  is  upon  this  principle  only,  tliat  the  quality  of  pig's  flesh  could  be  . 
improved  by  the  horrid  cruelty,  said  to  be  practised  by  the  Germans,  of  whipping  the 
animal  to  death. 


BOOK  III. 


or    THS    SVUBT    OP    THS    MlMEllAL    KINGDOM    AXD  THX  ATMOSPHKRS,   WITH   aEnaSNCK 

TO   AGRICCTLTUaX. 

2053.  The  nature  of  the  vegetable  and  animal  kingdom  having  undergone  discussion, 
the  next  step  in  the  study  of  the  science  of  agriculture  is  to  enquire  into  the  composition, 
and  nature  of  material  bodies,  ar^d  the  laws  of  Uieir  changes-  Tlie  earthy  matters  which  com^ 
pose  the  surface  of  the  earth,  the  air  and  light  of  the  atmosphere,  the  water  precipitated 
from  it,  the  heat  or  ^Id  produced  by  the  alternation  of  day  and  night,  and  by  che- 
mical composition  and  resolution,  include  all  the  elements  concerned  in  v^etatlon. 
These  elements  have  all  been  casually  brought  into  notice  in  the  study  of  the  vegetable 
kingdom ;  but  we  shall  now  examine  more  minutely  their  properties,  in  so  far  as  they  are 
connected  witli  cultivation.  To  study  them  completely,  reference  must  be  had  to  systems 
of  chemistry  and  natural  philosophy,  of  which  those  of  Dr.  Thomson  {System  ofChemu- 
try,)  and  Dr.  Young,  {Lectures  on  Natural  Philosophy,)  may  be  especially  recommended. 


Chap.  I. 

Of  Earths  and  Soils. 

2054.  Earths  are  the  productions  of  the  rocks  which  are  exposed  on  the  surface  of  the 
globe,  and  soils  are  eart/is  mixed  with  more  or  less  of  the  decomposed  organised  matter 
afforded  by  daid  plants  and  animcUs,  Earths  and  soils,  therefore,  must  be  as  various  as 
the  rocks  which  produce  them,  and  hence  to  understand  their  nature  and  formation  it  is 
necessary  to  begin  by  considering  the  geological  structure  of  the  territorial  surface,  and 
the  manner  in  which  earths  and  soils  are  produced.  We  shall  next  consider  in  succession 
the  Nomenclature,  Quality,  Use,  and  Improvement  of  Soils. 

SscT.  I.     Of  the  Geological  Structure  of  the  Globe  and  the  Formation  (f  Earths  and  Soils, 

2055.  The  crust,  or  under  surface  of  the  earth,  is  considered  by  geologists  as  presenting 
four  distinct  series  of  rocky  substances ;  the  first,  supposed  to  be  coeval  with  the  world, 
are  called  primitive,  and  consist  chiefly  of  granite  and  marble,  below  which  man  has  not 
yet  penetrated.  The  second  series,  called  by  the  Wemerians  transition-rocks,  are  of  more 
recent  formation,  and  seem  to  have  resulted  from  some  great  catastrophe,  (probably  that 
to  which  history  gives  the  name  of  deluge,)  tearing  up  and  modifying  the  former  order 
of  things.  Clay-slate  is  one  of  the  principal  rocks  of  tliis  class,  and  next  limestone^ 
sandstone,  and  trap  or  whinstone.  The  third  series  are  called  secondary  rocks,  and 
seem  to  owe  their  formation  to  partial  or  local  revolutions,  as  indicated  by  their  compa- 
ratively soft  or  fragile  structure,  superincumbent  situation,  and  nearly  horisontal  position. 
They  are  chiefly  limestones,  sandstones,  and  conglomerations  of  fragments  of  other  roeks, 
as  plum-pudding-stone,  &c.  and  appear  rather  as  mechanical  deposits  from  water  than 
as  chemical  compounds  from  fusion  or  solution.  A  fourth  stratum  consists  of  alluvial  or 
earthy  depositions  from  water,  in  the  form  chiefly  of  immense  "beds  of  days,  marli^  or 
sands    These  strata  are  far  from  being  regular  in  any  one  circumstance;  8om«timea  one 
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■utatumBniWKf  tlnMliici«itt«iti,4iuiti,riildBu,miidmiai.  tlie  <|uini  [•  ilmoit  pun  rilksous 
aafth  In  ■  crriMlUM  ftun.  Tbt  AUqiu  *Dd  mfu  ire  to;  conipaundtd  nilaUnmi  botb  aaiBla 
■mcl,  p'"***"*,  and  oilda  of  tron  y  tn  tu  Atdipu  there  !■  luiulljr  limp  jmd  pota**  {  in  the  mka,  Una 
■ndnntBol*.  WbcaainnHandlDtttaliUDdlualnfikagtxpoHdIotbabiaatlKaof airudntar. 
Oh  Ubh  and  the  iiiilim  canlalnad  In  lb  naiilltiinit  pain  an  actad  upon  by  intar  at  ouMnlc  add  i  ami 


.wUdilialaattahun  t>  IM  kaitai 

I-  --t  tfca MJwiai daiaaniiona.  aid  L_._  .»  .._-, .» 
at  It  wan  Iha  ciint  at  Ot  •Una,  Anna  a  Ana  cla|r : 
■and  I  and  the  imdeacmpand  nutiti  q^aanai  Baial, 
■  the  imillnt  hjg  of  aaith  la  femwd  « the  withce  «< 


B*d*ltlbetinrtin(.^biiti^  b^tfa  to  latWiH;  tbeli  dailli,  dwomaUlwi,  i 
■uantHr  of  Miaiilnlila  lattai.  wHA  uliatwUb  tbteaitbir  natettata  ofibe 
Monpaftctptaaliantac^ilaortuMMiBg)  thaae  In  ttidi  ton  ilwfb  sourl 
iH™^J"— I  and,  aftai  paMilng.  tOwi  new  mamtalt  to  ttcaa  akeadr  prorl 
Iha  i«  ■til' aanunon  1  and  at  lintlh,  bj  aueh  ilaw  and  gradual  wuimu,  a  r 
taM-liaea  on  li  theli  moti,  aid  wUcfa  ti  Utcd  U  nwaM  tha  MMnorOw  oaMTator. 

«S.  ntjanmaHam tfpcatt laft  liiaQdaad  ftim  nnaifiiiMa  cauHi^  and  itit  IntarwUna la wn- 
liMylaHhewthei—aaOWMaTbapiaduead  brdUHniA  maani,  ai<tht  faith  wtdihnniBaa  alinoA 
all  oar  want!  naibaoanatiaRa  aOca  hat  Oh  aoanlnappUEBtlon  of  ait,  orthautlatna^Mtaf  It. 
CtaiUnnal nnlraMaMon and cro|iplDt, wUbaiu mamirias,  win  oitilnb  pndn  a  biinfiT  taanaa  Kill 
MdattBkd«|lMtaffaRUetnctiirill,  fRm  theli  aocmnilalad Tegftdile pnductL  pnidiiEe paat  joM 


imlin  pelt  of  their  pndaee  bat  been  canlHl  olT  l»  man,  or  ooniiunad  by  antaaalt,  tha  niLlabto  natm 
lainnraln  nirh  ■  rrr|iiitlrn.  T-TitffT'T  nrrrirliri  It  n  rrit  In  in  mfiin  and  It  In  autualkiawhaw 
ltcBnnMlnwatiram>UiAaidlairict,lttaooaiBipo)inaBd  psmaaiol  wHh  that  Auld,  and  !•  aae- 
nlrnBdnal  bOfatia  of  niMBlna  tha  naMer  rli— ■  o(  retetabha 

ms.  gfmrinafMtralL  LaieaandpoDltof  mta  anwoMlinedlladiBbTtbaaiBDBiilattcaofnw 
Inline  iif  I  r'T  r  — .  and  In  thta  can  a  Bit  rf  ifaiiloiu  pait  li  Itatnied.  Tba  ftnmtalkn  In  thine 
«aaa,hewM«i,iecBato  ba  of  a  diabBrt  kind.    Huift  mm  fMtou  nattct  li  ertlnd  i  Bid  the  nalfh. 

__ — .J ■- -•^-h  aquaUewfetablndaooi^oat.  t<inoato«ul*»Bawi»aabh»iiBS 

brand  nuBttoriclnaUydiT;  la  ahn^^BWoiM. 


..„.JMr<«iiM«wl*afAonin 

■ad  brthe  ptaanea  ot  n»a»a— -"-  " 

•cow  "^  a  ftwinatn  a  dqdh 


liii^wirj  tnited  tba  luUact  at  Imnti  (  and  In  Dodern  ttran.  In  tUa  oduhiit,  coplaua  pUloKfUeal 
ihiiiminni  >illi  ainiiiililliliiil  bjBaecn,  Erdrn,  Bndkv,  and  otbeni  but  It  mai  be  tnily  lild,  that 
tnnotaattDMat  of  coItinllMi  wat  o*a  w  lUithwilUn  of  wUdi  w  lUtla  iw  could  be  m^toitac- 
ttoalDUL 

Sici.  II.     Oaa^catioa  mid  NumendiOun  of  Soil*. 
Sm  aadfmaHetr*trmtimQiinidKimBKi*liirr  mrtti  ntoemrrj  la  tbeitudr  of  HJb  h  of  nlanO 
«  udnala     Ite  nnnbei  nl  frorlDclal  terma  ftir  maOM  wbkh  han  faai  Uielr  war  Into  Ibe  bodn  am 

E06T.  A  carrtct  diutyUatian  if  unit  may  be  founded  on  the  praaeiue  or  abMsre  of 
argaiuc  and  iimguiic  matter  in  their  bau.     Iliis  will  form  lt*o  gnud  clanct,  tu. 


jrimilne  xab,  or  thme  composed  entirely  of  inornnic  matter,  and  teamrbajf 
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subdivided  into  orders  founded  on  the  presence  or  absence  of  safine,  metalUc,  and  car- 
iMMiic  matter.  Tbe  orders  may  be  subdivided  into  genera  founded  on  the  prevailing 
earths,  salts,  metals,  or  cubon ;  the  genera  into  species  founded  on  their  different  mix- 
tures; the  species  into  varieties  founded  on  oolnr,  or  texture.;'  and  sub-variet^  founded 
on  moisture,  dryness,  richness,  lightness,  &c. 

9068.  In  naming  the  genera  cf  eoUs,  the  first  thing  is  to  discover  tbe  prevailing  earth 
or  earths ;  either  the  simple  earths,  as  day,  lime,  sand,  or  thf  particular  rocks  from  which 
the  soil  has  been  produced,  as  granite,  basalt,  &c.     When  oqe  earth  prevails,  the  generic 
name  should  be  taken  from  that  earth,  as  dayej  sofl,  calcareous  soil,  &c. ;  when  two 
prevail  to  all  appearance  equally,  then  their  names  must  be  conjoined  in  naming  the 
genus,  as  day  and  sand,  lime  and  day,  basalt  and  sand,  &c.     The  great  thing  is  pred- 
sion  in  applying  the  terms..    Thus,  as  Sir  H.  Davy  has  observed,  the  term  sandy  soil 
ahould  never  be  applied  to  any  soil  that  does  not  contain  at  least  seven  eighths  of  sand; 
sandy  soils  that  eflPervesce  with  adds  should  be  distinguished  by  the  name  of  calcareous 
sandy  soil,  to  distinguish  them  from  those  that  are  siliceous.     The  term  clayey  soil 
should  not  be  applied  to  any  land  which  contains  less  than  one  sixth  of  impalpable 
earthy  matter,  not  considerBbly  effervescing  with  adds ;  the  word  loam  should  be  limited 
to  soUs,  containing  at  least  one  third  of  impalpable  earthy  matter,  copiously  effervesdng 
with  adds.     A  soil  to  be  considered  as  peaty,  ought  to  contain  at  least  one  half  of 
vegetable  matter.    In  cases  where  the  earthy  part  of  a  soil  evidently  consists  of  the  de- 
composed matter  of  one  particular  rock,  a  name  derived  from  the  rock  may  with  pro- 
priety be  applied  to  it.     Tims,  if  a  fine  red  earth  be  found  immediately  above  decom- 
posing basalt,  it  may  be  denominated  basaltic  soiL     If  fragments  of  quarts  and  mica  be 
found  abundant  in  the  materials  of  the  soil,  which  is  often  the  case,  it  may  be 
denominated  granitic  soil;  and  the  same  prindples  may  be  applied  to  other  like 
instances.     In  general,  the  soils,  the  materials  of  which  are  the  most  various  and 
heterogeneous,  are  those  called  alluvial,  or  which  have  been  formed  from  the  deposi- 
tions of  riven ;  and  these  deposits  may  be  designated  as  siliceous,  calcareous,  or  argil- 
laceous ;  and  in  some  cases  the  term  saline  may  be  added  as'  a  specific  distinction, 
sfyplicaUe,  for  example,  at  the  embouchure  of  rivers^  where  their  alluvial  remains  are 
o^rerflowo  by  the  sea. 

9069.  In  naming  the  species  cf  soUs,  greater  nicety  is  required  to  determine  distinctions 
tfian  in  naming  the  genera ;  ana  there  is  also  some  difficulty  in  applying  or  devising 
proper  terms.  The  q>cdes  are  always  determined  by  the  mixture  of  matters,  and  never 
by  the  color  or  texture  of  that  mixture  which  belongs  to  th^  nomenclature  of  varieties. 
Thus  a  clayey  soil  with  sand  is  a  sandy  day,  this  is  the  name  of  the  species ;  if  the 
mass  is  jrellow,  and  it  is  thought  worth  while  to  notice  that  circumstance,  then  it  is 
a  yellow  sandy  day,  which  express  at  once  the  genus,  spedes,  and  variety.  A  soil  con- 
taining equal  parts  of  day,  lime,  and  sand,  would,  as  a  generic  term,  be  called  day, 
lime,  and  sand;  if  it  contained  no  other  mixture  in  considerable  quantity,  the  term 
entire,  might  be  added  as  a  specific  distinction ;  and  if  notice  was  to  be  taken  of  its  color 
or  dsgne  of  comminution,  it  migfat  be  tenned  a  brown,  a  fine,  a  cotose,  a  stiff,  or  a  free 
entire  day,  lime,-  and  sand. 

9070.  The  following  Table  enumerates  Hie  more  common  generOf  species,  and  varieties  of 
eoUs,  The  application  of  the  terms  will  be  understood  by  every  cultivator,  though  to 
attempt  to  describe  the  soils  either  chemically,  or  empnically  (as  by  sight,  smeU,  or  touch), 
woold  be  a  usdess  waste  of  time.  From  a  very  little  experience  in  the  field  or  garden, 
mote  may  be  gained  in  the  study  of  soils,  than  from  a  volume  of  such  descriptions.  This 
table  corresponds  wifh  tbie  nomenclature  adopted  in  the  agricultural  establishments 
of  FeUenberg  at  Hofwyl  in  Switzerland,  of  Professor  Tbaer  at  Mcegelin  in  Prussia,  of 
IPtafesscnr  Tlwuin  in  his  lectures  at  Paris,  and  in  general  with  that  of  all  the  continental 
pvofesson.  It  is  theiefiore  very  desirable  that  it  should  become  as  generally  adopted  as 
that  of  the  Linnaean  system  in  botany.  Tbe  prindple  of  the  table  may  be  extended  so 
as  to  indude  any  odier  soil  whatever. 
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SiCT.  III.      Of  diumaing  the  Qualiiies  ef  Soiti.  ^ 

SOTI .    TAi  iv'tu  of  kSi  Id  fAe  cutfiiialiir,  ii  diicoTenble  botinicallj,  cbemiedlj,  uid 
mechankally;    Ihat  ia,  by  Ihe  plant*  that  grow  onlhem  Daturall]';  bj'cbemicalaniilpiii 
nod  bj  evteriar  naA  interior  iiup«cdon  of  hau^iUDg. 
Sdhict.  1.     0/  daccnxring  tht   Qualiliei  d/"  SviU  iy  nfoni  of  Iht  Ftimtt  vAicignw 

SOTS.  Flanit  ore  (Ae  tnoit  crrtain  indico(orj  o/"  f Ae  nofkir  ofateUi  for  while  do  prme- 
tinl  cultintor  would  engage  with  land  of  which  hv  knew  ODJy  the  retulls  of  a  cbemicil 
analjtiB,  dt  eiammed  by  the  sight  and  touch  a  few  buafaell  whrcb  were  brought  to  him, 
jet  erery  gardener  or  farmer,  who  knew  the  tort  of  plauta  it  produced,  would  ba  at  once 
able  to  decide  aa  to  its  value  far  cultivation. 

SOTS.  TIk  iiadmg  taili/aT  tht  cullkaieraie  the  dtjej,  calcareous,  landy,  ferruginconi, 
peaiy,  saline,  moist  or  aquilic,  and  dry.  The  following  are  the  pUoti  by  whidi  nich 
toil)  are  dittinguisbed  in  most  parti  of  Europe  i  — 

3074.  ArgiUaceoui.  TuuJlago  fatfara,  FotenliUB  anscrina,  argmtea,  and  reptaoa. 
Thalictnim  flaTum,  Carei,  many  t)iedet.    Juucus,  various  spedet,     Orobui  tuboMui, 
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Lotus  sMfor,  Mid  oornkttUitiH^  Saponurla  offioinilii.  But  the  TiiMlIago  farftm  is 
a  certain  and  universal  sign  of  an  arnllaceous  soil,  and  is  tiie  chief  plant  found  cm  the 
•alum  giDunds  of  Britain,  Fnmce,  and  Italy. 

9075.  Caicareous,  Veronica  apicata.  Gallium  pusiilum,  Lithospermum  officinale,  and 
purpuro-csruleum.  Campanula  glomerata,  and  hyhrida.  Fhyteuma  orbicularis, 
VertMscum  lychnitia,  Viburnum  lantana,  Berberis  Tulgaris,  Cistus  helianthemum,  Ane- 
mone Pulsatilla,  Clematis  vita  alba,  Hedysarum  onobrychis. 

2076.  Siliceous.  Veronica  tripbyllus,  and  vema.  Echiumitalicum,  Hemaria  glabra^ 
and  fairsuta.  SUene  anglica  and  other  species.  Arenaria  rubra,  &c«  Spergula  anrensifl^ 
Fkpaver  hybridum,  Argemone,  &c. 

5077.  Fermgineous.     Rumex  acetosa,  and  acetosella. 

5078.  Peaty,  Vaccinium  myrtillus,  uliginosum,  and  oxycoccus.  Erica  4  sp.  Sper- 
gula subulata.     Torm^tilla  officinalis. 

2079.  SaUne.  Salicomea  4  species.  Zostera  marina,  Ruppia  maritima,  Fulmonarin 
maiitima,  Convohulus  soldanella,  lUecebrum  verticillatum,  Chenopodium  maritimum, 
Salsola  kali,  and  fruticosa.  Slum  verticillatum.  Arenaria  maritima,  &c.  Atriplex 
ladniata. 

2080.  Aquatic,  Caltha  paiustris,  Hippuris  vulgaris.  PinguicuU  vulgaris,  Lycopus- 
europeus,  Valeriana  dioica,  Viola  paiustris,  Samolus  valerandi,  Silenum  palustre,  Epilo- 
bium  tetragonum,  Lythrum  ealicaria.  Ranunculus  lingula,  and  flamula. 

2081.  Very  dry.  Arenaria  rubra,  Rumex  acetosella,  Thymus  Serpyllum,  Acinoa 
vulgaris,  TrifoUum  arvense. 

2082.  These  plants  are  not  absolutdy  to  be  depended  on^  however,  even  in  Britain  ; 
and  in  other  countries  they  are  sometimes  found  in  soils  directly  opposite.     Still,  the 
asintfoin  is  almost  always  an  indication  of  a  calcareous  soil;  the  common  coltsfoot 
{Tu*silagofinfara)f  of  blue  clay;  the  arenaria  rubra,  of  poor  sand;  the  small  wood- 
sorrel  of  the  presence  of  iron,  or  of  peat.     The  common  reedUgrass  iArundopkragmites)^ 
and  the  common  pond  weed  [Ffdyffmum  amphilnmn)t  grow  on  alluvial  soils,  which  yield 
excellent  crops  if  properly  drained ;  but  where  tlie  field  horse-tail  {Equisetum  arvense) 
grows  freely,  it  indicates  a  cold  and  retentive  subsoil.     The  field  pimpemell  {AnagalUs 
arveiuif),  the  field  madder  (Sherardia  artwnsu),  the  com  gromwell  (Lithospermum  arvense) f 
and  the  lamb's  lettuce  (FediaoUioria),  grow  on  cultivated  lands,  where  the  soil  is  a 
strong  black  loam  on  a  dry  bottom ;  when  such  a  soil  is  wet,  the  clown's  all-heal  (Stachys 
paiustris)  makes  its  appearance.     A  light  sandy  soil  is  known  by  the  presence  of  the  red 
dead  nettle  {Lamiumpurpureum) ;  the  shepherd's  purse  (  Tklaspi  hursa  pastoris).  If  thepar- 
sley  piert  {Aphanes  arvensis)  is  found,  the  soil  is  rather  unproductive ;  if  the  com  spurry 
{Spergula  anoensis)  grows  very  thick,  the  ground  has  likely  been  rendered  too  fine  by  the 
harrow ;  the  common  ragwort  {Senedo  Jacobaea) ,  and  the  com  thistle  {Serratula  arvensis), 
grow  indiscriminately  on  light  and  strong  loams,  but  always  indicate  a  fertile  soil.    The 
wUtlow  grass  (Draba  mtrni/u),  and  the  common  knawel  {Sderanthus  annuus)t  grow  on 
soils  that  are  dry,  sandy,  and  poor  in  the  extreme.     The  common  rest  harrow  (  Ononis  hit' 
ana)  is  often  found  on  dry  pasture,  and  where  the  soil  is  incumbent  on  rotten  rock.     The 
aquatic,  peaty,  and  saline  soils  are  almost  every  where  indicated  by  their  appropriate 
plants ;  a  proof,  as  we  have  before  stated,  that  the  climate  and  natural  irrigation  of 
plants  have  much  more  influence  on  their  habits  than  mere  soil.    (See  the  Stationes 
JiasUarum  of  Lin.  and  the  Flora  Franqaise  ^f  ^  Candoiles  Galpine's  Compendiumf 
Flora  £rU.i  Smithes  Flora  Brit,  t  Kent's  Htnts^s  said  Farmers*  Mag,  Feb.  1819.) 

S  UBsxcT.  2.     Of  discovering  the  Qualities  tf  Soils  by  Chefnical  Analysis. 

2083.  Chemical  analysis  is  much  too  nice  an  operation  for  general  purposes.  It  is  not 
likely  that  many  practical  cultivators  vrill  ever  be  able  to  conduct  the  analytic  process 
vrith  sufficient  accuracy,  to  enable  them  to  depend  on  the  result.  But  still  such  a  know- 
ledge of  chemistry  as  shall  enable  the  cultivator  to  understand  the  nature  of  the  process 
and  its  results,  when  made  and  presented  to  him  by  others,  is  calculated  to  be  highly 
useful,  and  ought  to  be  acquired  by  every  man  whose  object  is  to  join  theoretical  to  prac- 
tical knowledge.  If  it  so  happens  that  he  can  perform  the  operations  of  analysis  him- 
self, so  much  the  better,  as  far  as  that  point  is  concerned ;  but  on  the  whole,  such 
(knowledge  and  adroitness  is  not  to  be  expected  from  men  who  have  so  many  other  points 
demanding  their  attention,  and  who  will,  therefore,  effect  their  purpose  much  better  by 
collecting  proper  specimens  of  the  soils  to  be  studied,  and  sending  them  for  analysis  to  a 
respectable  operative  cbemisL 

2084.  In  selecting  specimens^  where  the  general  nature  of  the  soil  of  a  field  is  to  be 
aaoertained,  portions  of  it  should  be  taken  from  different  places,  two  or  three  inches  below 
the  surface,  and  examined  as  to  the  similarity  of  their  properties.  It  sometimes  happens, 
that  upon  plains,  the  whole  of  the  upper  stratum  of  the  land  is  of  the  same  kind,  and  in 
this  case,  one  analysis  will  be  suffideh  t;  but  in  valleys,  and  near  the  beds  of  rivers,  there 
are  very  great  differences,  and  it  now  and  then  occurs  that  one  part  of  a  field  is  calcareous^ 
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and  another  ptit  ailkeolM;  and  in  tiib  caBs,  and  in  analogoui  caM%  tlie  portions  diT* 
ferent  from  each  other  should  be  sepaiateijr  submitted  to  eiperiment.  Soils,  when 
collected,  if  they  cannot  be  immediately  examined,  diould  be  preserved  in  phials  quite 
filled  with  them,  and  closed  with  ground  glass  stoppers.  The  quantity  of  soil  most 
convenient  for  a  perfect  analysis  is  from  two  to  four  hundred  grains.  It  should 
be  collected  in  dry  weather^  and  exposed  to  the  atmoi^ibere  till  it  becomes  dry  to  the 
touch, 

2085.  T%e  toil  best  tvitedfor  culture,  according  to  the  analysis  of  Bergman,  contains 
four  parts  of  clay,  three  of  sand,  two  of  calcareous  earth,  and  one  of  magnesia ;  and, 
accoiding  to  the  analysis  of  Fourcroy  and  Hassenfrstz,  9216  parts  of  fertile  soil  con« 
tained  S05  parts  of  carbon,  together  with  279  parts  of  oil ;  of  which,  according  to  the 
calculations  of  Lavoisier,  S20  parts  may  be  regarded  as  carbon :  so  that  the  whole  of  the 
carbon  contained  in  the  soil  in  question  may  be  estimated  at  about  525  parts,  exclusive 
of  the  roots  of  vegetables,  or  to  about  one  sixteenth  of  its  weight     Young  obserred  that 
equal  weights  of  different  soils,  when  dried  and  reduced  to  powder,  yielded  by  distillation 
quantities  of  air  somewhat  corresponding  to  the  ratio  of  their  values,     l^e  air  was  a 
mixture  of  fixed  and  inflammable  airs,  proceeding  probably  from  decomposition  of  the 
water;  but,  partly,  it  may  be  presumed,  fitnn  its  capacity  of  abstracting  a  portion  of  air 
from  the  atmosphere,  which  the  soil  at  least  is  capable  of  doing.     The  following  is  the 
analysu  of  a  fertile  soil,  as  occuiring  in  the  neighborhood  of  Bristol :  —  In  400  grains, 
there  were  of  water,  52 ;  siliceous  sand,  240 ;  vegetable  fibre,  5 ;  vegetable  extract,  S ; 
alumine,  48;  magnesia,  2;  oxide  of  iron,  14;    calcareous  earth,  SO;  loss,  6.     But 
Kirwan  has  diown  in  his  Geological  Etmyt,  that  the  fertility  of  a  soil  depends  in  a  great 
measure  upon  its  capacity  for  retaining  water ;  and  if  so^  soils  containing  the  ssme  in- 
gredients must  be  also  equally  fertile,  all  other  drcumstanoes  being  the  same ;  though  it 
is  plain  that  their  actual  fertility  vnll  depend  ultimately  upon  the  quantity  of  rain  that 
fidls,  because  the  quantity  suited  to  a  wet  soil  cannot  be  the  same  that  is  suited  to  a  dry 
soil.     And  hence  it  often  happens  that  the  ingredients  of  the  soil  do  not  correspond  to 
the  character  of  the  climate.     Silica  exists  in  tibe  soil  under  the  modification  of  suid,  and 
alumine  under  the  modification  of  clay.     But  the  one  or  the  other  is  often  to  be  met 
with  in  excess  or  defect.     Soils  in  which  the  sand  preponderates  retain  the  least  mob- 
tore  ;  and  soils  in  which  the  clay  preponderates  retain  the  most :  the  former  are  dry  soils, 
the  latter  are  wet  soils.     But  it  may  happoi  that  neither  of  them  is  sufficiently  fiivoreble 
to  culture ;  in  which  case,  their  peculiar  defect  or  excess  must  be  supplied  or  retrenched 
before  they  can  be  brought  to  a  state  of  fertility. 

2086.  Use  rfthe  retuU  of  analysis.  In  tlie  present  state  of  chemical  science.  Dr.  Ure 
observes,  no  certain  system  can  be  devised  for  the  improvement  of  lands,  independently 
of  experiment ;  but  there  are  few  cases  in  which  the  labor  of  analytical  trials  will  not  be 
amply  repaid  by  the  certainty  with  which  they  denote  the  best  methods  of  melioration ; 
and  this  will  particularly  happen,  when  the  defect  of  composition  is  ibund  in  the  propor- 
tions of  the  primitive  eardis.  In  supplying  organic  noatter,  a  temporary  food  only  is 
provided  for  plants,  which  is  in  all  cases  exhausted  by  means  of  a  certain  number  of 
crops ;  but  when  a  soU  is  rendered  of  the  best  possible  constitution  and  texture^  with  re- 
gard to  its  earthy  parts,  its  fertility  may  be  considered  as  permanently  established.  It 
becomes  capable  of  attracting  a  very  large  portion  of  vegetable  nourishment  from  the 
atmosphere,  and  of  producing  its  crops  with  comparatively  little  labor  and  expense* 
(Diet.  rfCkem.  art.  SoiL) 

SuBsscT.  S.     Of  discovering  the  Qualities  of  a  Soil  mechofdcally  and  empirically. 

S087.  The  physical  properties  of  soils,  and  some  of  their  most  important  constituents 
relatively  to  the  cultivator,  may  be  ascertained  to  a  certain  extent  by  various  and  very 
simple  means. 

2088.  The  specific  gravity  of  a  soUy  or  the  relation  of  its  weiglit  to  tliat  of  vrater,m^ 
be  ascertained  by  mtroducing  into  a  phial,  which  will  contain  a  known  quantity  of  water^ 
equal  volumes  of  water  and  of  soil,  and  this  m^  be  easily  done  by  pouring  in  water  till 
it  is  half  ftdl,  and  then  adding  the  soil  till  the  fluid  rises  to  the  mouth ;  the  difference 
brtween  the  weight  of  the  soil  and  that  of  the  water  will  give  the  result  Thus  if  the 
bottle  contains  four  hundred  grains  of  vrater,  and  gains  two  hundred  grains  when 
half  filled  with  water  and  half  with  soil,  the  specific  gravity  of  the  soil  will  be  2,  that  is, 
H  will  be  twice  as  heavy  93  water,  and  if  it  gained  one  hundred  and  sixty-five  grains^  its 
specific  gravity  would  be  1825,  water  being  1000. 

2089.  The  presence  of  day  and  sand  in  any  soil  is  known,  the  first  by  its  tenacity,  the 
other  by  its  roughness  to  the  touch,  and  by  scratcbing  glass  when  rubbed  on  it 

2090.  The  presence  of  calcareous  matter  in  soil  may  be  ascertained  by  simply  pouring 
any  acid  on  it,  and  obsoving  if  it  eflfervesces  freely.  Calcareous  soils  are  also  softer  to 
the  touch  than  any  other. 
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9091.  ll^preteneeifoTgimuedmaUermwnjmAvnmybetBO&nBh^ 

by  woghing  it  after  btimg  thoroughly  dried ;  then  sulijecttngit  to  a  red  beet,  and  weigh- 
ing it  again,  the  weight  last  found  iidll  be  the  proportioa  of  organic  matter.  The  same 
otiject  may  also  be  attained  by  aaoertaining  the  apedfic  grafity  of  the  soil»  but  with  less 
accuracy. 

9092.  I%e  preience  of  metallic  Ixodes  in  a  soil  may  generally  be  known  by  their  color. 
Femigineous  soils    are  red  or  yellowy  cupreous  soils,  interspersed  with  greenish 

IHUSJTH,  &c. 

S093.  The  pretence  of  taUf  m^^ur,  coalj  &c  may  be  known  by  the  absence  or 
peculiarity  of  vegetation,  as  well  as  by  color^  and  the  appearance  of  the  water  of  such 
soils. 

2094.  The  capaeUy  of  a  soil  for  retammg  toater  may  be  thus  ascertained.  An  equal 
portion  of  two  aoilsy  perfecUv  dry,  may  be  introduced  into  two  tall  glass  cylindrical  yes- 

sels  (fg»  947.)»  in  the  middle  of  each  of  which  a  glass  tube  is    

previously  placed.  The  soils  should  be  put  into  each  in  the  ^^^ 
same  manner,  not  compresasd  very  hard,  but  so  aa  to  receive  a 
aolidity  approaching  to  that  which  they  poasessed  when  iirst  ob- 
tained for  IriaL  If,  after  this  preparation,  a  quantity  of  water 
be  poured  into  the  glass  tubes,  it  will  subside;  and  the  cspiiiary 
attraction  of  the  schIs  will  conduct  it  up  the  cylinders  towards 
the  tops  of  the  vessels.  That  which  conducts  it  most  rapidly,  provided  it  does  not  rise 
from  the  weight  of  the  incumbent  column  of  water  in  the  tube,  may  be  pronounced  to 
be  the  better  soil.     {Grisenthwaite,) 

Sect.  IV.     Of  the  Uses  of  the  Soil  to  Vegetables. 

2095*  Soils  afford  to  plants  a  fixed  abode  and  medium  ef  nourishfnent.  Earths,  exclu» 
sively  of  organised  matter  and  water,  are  allowed  by  most  physiologists  to  be  of  no  other 
use  to  plants  tfaan  that  of  supporting  them,  or  furnishing  a  medium  by  which  they  may 
fix  themselves  to  the  globe..  But  earths  and  organic  matter,  that  is,  soils,  affiurd  at  once 
support  and  food. 

209^  The  pure  earths  merdy  act  as  mechaniotd  and  indirect  chemical  agents  in  the  soiL 
The  earths  consist  of  metals  united  to  oxygen,  and  these  metals  have  not  been  decom* 
posed ;  there  is  consequently  no  reason  to  suppose  that  the  earths  are  convertible  into  the 
elements  of  organised  compounds^  that  is,  into  carbon,  hydrogen,  and  asote.  Plants 
have  been  made  to  grow  in  given  quantities  of  earth.  They  consume  veiy  snudl  por- 
tions only ;  and  what  is  lost  may  be  accounted  for  by  the  quantities  found  in  thdr  ashes ; 
that  is  to  say,  it  has  not  been  converted  into  any  new  products.  The  carbonic  acid 
united  to  lime  or  magnesia^  if  any  stronger  add  happens  to  be  formed  in  the  soil  during 
the  fermentation  of  vegetable  matter,  which  will  disengage  it  from  the  earths,  may  be 
decomposed;  but  the  earths  themselves  cannot  be  supposed  convertible  into  other  sub- 
•taacca,  by  any  process  taking  place  in  the  soil.  In  all  cases  the  ashes  of  plants  contain 
aome  of  the  earths  of  the  soil  in  which  they  grow ;  but  these  eartlis,  as  has  been  ascer- 
tained from  the  ashes  afforded  by  diiferent  plants,  never  equal  more  than  one  fiftieth  of 
the  weight  of  the  plant  consumed.  If  they  be  considered  as  necessary  to  the  vegetable, 
it  is  as  giving  hardness  and  firmness  to  its  organisation.  Thus,  it  has  been  mentioned 
Aat  wheat,  oats,  and  many  of  the  hollow-stalked  grasses,  have  an  epidermis  prindpally 
of  siliceous  earth ;  the  use  of  which  seems  to  be  to  strengthen  them,  and  defend  them 
from  the  attacks  o(  insects  and  parasitical  plants. 

2097.  The  true  nourishment  of  plants  is  water  ^  and  decomposing  organic  matter  t 
both  these  exist  only  in  soils,  not  in  pure  earths ;  but  the  earthy  parts  of  the  soils  are 
nseAil  in  retaining  water,  so  as  to  supply  it  in  ^  proper  proportions  to  the  roots  of 
the  vegetables,  and  they  are  likewise  eiBcadous  in  producing  the  proper  distribution  of 
the  animal  or  vegetable  matter.  "When  equally  mixed  with  it  they  prevent  it  from 
decomposing  too  rapidly ;  and  by  their  means  the  soluble  parts  are  supplied  in  proper 
proportions. 

2098.  The  soU  is  necessary  to  the  eeistence  ofplantSf  both  as  affording  them  nourishment, 
and  enabling  them  to  fix  themsdves  in  such  a  manner  as  to  obe^r  those  laws  by  which 
their  radicles  are  kept  below  the  surface,  and  their  leaves  exposed  to  the  free  atmosphere. 
As  the  system  of  roota^  branches,  and  leaves,  are  very  diffbrent  in  different  vegetables,  so 
they  lloBih  most  in  different  soils ;  the  plants  that  have  bulbous  roots  require  a  looser 
and  a  lighter  soil  than  such  as  have  fibrous  roots;  and  the  plants  possessing  only  short 
libroua  ladides  demand  a  iirmer  soil  than  such  as  have  tap-roots  or  extensive  lateral 
roots. 

209^  The  constituent  parts  of  the  soil  uMch  give  tenacity  and  coherence  are  thejindy 
divided  matters;  and  tfaey  possess  the  power  of  giving  those  qualities  in  the  highest 
degree  when  they  contain  much  alumina.  A  small  quantity  of  finely  divided  matter  is 
soflkiait  to  fit  a  soil  for  the  production  of  turnips  «id  barley  ;  and  a  tolerable  crop  of 
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tttrnips  bac  been  pnoduoed  on  a  foil  eonlaining  11  piirte  oul  of  19  aaod.  A  mudi 
greater  proportion  of  aand,  however,  always  produces  absolute  sterility.  The  soil  of 
Bagsbot  heath,  which  is  entirely  devoid  of  vegetable  covering,  contains  less  than  one  twen- 
tieth of  finely  divided  matter :  400  parts  of  it,  which  had  been  heated  red,  afforded  380 
parts  of  coarse  siliceous  sand ;  9  parts  of  fine  siliceous  sand,  and  1 1  parts  of  impalpable 
matter,  which  was  a  mixture  of  ferruginous  clay  with  carbonate  of  lime.  Vegetable  or 
animal  matters,  when  finely  divided,  not  only  give  coherence,  but  likewise  soilness  and 
penetrability ;  but  neither  they  nor  any  other  part  of  the  soil  must  be  in  too  great  propor- 
tion ;  and  a  soil  is  unproductive  if  it  consist  entirely  of  impalpable  matters.  Pure  alumina 
or  silica,  pure  carbonate  of  lime,  or  carbonate  of  magnesia,  are  incapable  of  supporting 
healthy  vegetation  ;  and  no  soil  is  fertile  that  contains  as  much  as  19  parts  out  of  20  of 
any  of  these  constituents. 

2100.  A  certain  degree  offriahUity  or  looseness  of  texture  is  also  required  in  soils,  in 
order  that  the  operations  of  culture  may  be  easily  conducted ;  that  moisture  may  liave 
free  access  to  tlie  fibres  of  the  roots,  that  heat  may  be  readily  conveyed  to  them,  and  that 
evaporation  may  proceed  without  obstruction.  These  are  commonly  attained  by  the 
presence  of  sand.  As  alumina  possesses  all  the  properties  of  adhesiveness  in  an  eminent 
degree,  and  silex  those  of  friability,  it  is  obvious  that  a  mixture  of  those  two  earths,  in 
suitable  proportions,  would  furnish  every  thing  wanted  to  form  the  most  perfect  soil  as  to 
water  and  the  operations  of  culture.  In  a  soil  so  compounded,  water  will  be  presented 
to  the  roots  by  capillary  attraction.  It  will  be  suspended  in  it,  in  the  same  manner  as  it 
is  suspended  in  a  sponge,  not  in  a  state  of  aggregation,  but  minute  division,  so  that  every 
part  may  be  said  to  be  moist,  but  not  wet     ( Grisenthwaite,) 

2101.  The  water  chemically  combined  amongst  the  elements  of  soils,  unless  in  the  case  of 
the  decomposition  of  animal  or  vegetable  substances,  cannot  be  absorbed  by  the  roots  of 
plants ;  but  that  adhering  to  the  parts  of  tlje  soil  is  in  constant  use  in  vegetation.  Indeed 
there  are  few  mixtures  of  the  earths  found  in  soils  that  contain  any  chemically  combined 
water ;  water  is  expelled  from  the  earth  by  most  substances  that  combine  with  them.* 
llius,  if  a  combination  of  lime  and  water  be  exposed  to  carbonic  acid,  the  carbonic  acid 
takes  the  place  of  water ;  and  compounds  of  alumina  and  silica,  or  other  compounds  of 
the  earths,  do  not  chemically  unite  with  water  ;  and  soils,  at  it  has  been  stated,  are  formed 
either  by  earthy  carbonates,  or  compounds  of  the  pure  earths  and  metallic  oxides.  When 
saline  substances  exist  in  soils,  they  may  be  united  with  water  both  chemically  and  me- 
chanically ;  but  they  are  always  in  too  small  a  quanti^  to  influence  materially  the  rela- 
tions of  the  soil  to  water. 

2102.  The  jtower  of  the  toil  to  absorb  water  by  cohesive  attraction  depends  in  great  mea- 
sure upon  the  state  of  division  of  its  parts ;  the  more  divided  they,  are,  the  greater  is  their 
absorbent  power.  The  dififerent  constituent  parts  of  soils  likewise  appear  to  act,  even  by 
cohesive  attraction,  with  different  degrees  of  energy.  Thus  vegetable  substances  seem  to 
be  more  absorbent  than  animal  substances ;  animal  substances  more  so  than  compounds 
of  alumina  and  silica ;  and  compounds  of  alumina  and  silica  more  absorbent  than  car- 
bonates of  lime  and  magnesia :  these  difierences  may,  however,  possibly  depend  upon  the 
dififerences  in  their  state  of  division,  and  upon  the  surface  exposed. 

2103.  The  power  of  soil  to  absorb  water  from  air  is  much  connected  with  fertility.  When 
this  power  is  great,  the  plant  is  supplied  with  moisture  in  dry  seasons ;  and  the  effect  of 
evaporation  in  the  day  is  counteracted  by  the  absorption  of  aqueous  vapor  from  the  atmo- 
sphere, by  the  interior  parts  of  the  soil  during  the  day,  and  by  both  the  exterior  and  in> 
terior  during  the  night.  The  stiff  clays  approaching  to  pipe-clays  in  their  nature,  which 
take  up  the  greatest  quantity  of  water  when  it  is  poured  upon  them  in  a  fluid  form,  are 
not  the  soils  which  absorb  most  moisture  from  the  atmosphere  in  dry  weather.  They 
cake,  and  present  only  a  small  surface  to  the  air ;  and  the  vegetation  on  them  is  gene- 
rally burnt  up  almost  as  readily  as  on  sands.  The  soils  that  are  roost  efficient  in  supply- 
ing the  plant  with  water  by  atmospheric  absorption,  are  those  in  which  there  is  a  due 
mixture  of  sand,  finely  divided  clay,  and  carbonate  of  lime,  with  some  animal  or  vege*- 
table  matter,  and  which  are  so  loose  and  light  as  to  be  freely  permeable  to  thfeatmosphere^ 
Witli  respect  to  this  quality,  carbonate  of  lime,  and  animal  and  vegetable  matter,  are  of 
great  use  in  soils ;  they  give  absorbent  power  to  the  soil  without  giving  it  likewise 
tenacity;  sand,  which  also  destroys  tenacity,  on  the  contrary,  gives  little  absra'bent. 
power.  The  absorbent  powers  of  soils,  with  respect  to  atmospli^c  moisture,  is  always 
greatest  in  the  most  fertile  soib ;  so  that  it  affords  one  method  of  judging  of  the  produo- 
tiveness  of  land. 

2104.  As  examples  of  the  absorbent  powers  of  soils :  1000  parts  of  a  celebrated  soil 
from  Ormiston,  in  East  Lothian,  which  contained  more  than  half  its  weight  of  findy, 
divided  matter,  of  which  1 1  parts  were  carbonate  of  lime,  and  9  parts  vegetable  ^natter, 
when  dried  at  212^,  gained  in  an  hour  by  exposure  to  air  saturated  with  moisture^  at  a 
temperature  of  62^,  18  grains  1000  parts  of  a  very  fertile  soil  from  the  lianks  of  tha 
river  Parrct,  in  Somersetshire,  under  the  same  circumstances^  gained  16  grains.     lOOQ 


Btm  III.  USES  OF  SOIL  TO  VBGETABLBS.  317 

ptitB  of  a  toll  ih>m  Merseo,  in  Etsex,  gaioed  13  graiio.  HXX)  grfttnt  of  a  fino  Mud, 
fipom  Essex,  gained  1 1  grains.  1000  of  a  coarse  sand  gained  only  8  grains.  1000  of  a 
soil  of  Bagihot  Heath  gained  only  3  grains. 

2105.  The  abwrbetU  powers  of  MoUt  ought  to  vary  with  the  dimate  in  which  they  are  si- 
tuated. Ths  absorption  of  moisture  ought  to  be  much  greater  in  warm  or  dry  countries, 
than  in  cold  and  moist  ones ;  and  the  quantity  of  clay,  or  vegetable ,  or  animal  matter  in 
soils  greater.  Soils  also  on  declirities  ought  to  be  more  absorbent  than  in  plains  or  in  the 
bottom  of  Talleys.  Their  productiveness  likewise  is  influenced  by  the  nature  of  the  sub^ 
aoil,  or  the  stratum  on  which  they  rest.  When  soils  are  immediately  situated  upon  a  bed 
of  rock  or  stone,  they  are  much  sooner  rendered  dry  by  evaporation  than  where  the  sub- 
soil is  of  day  or  marl ;  and  a  prime  cause  of  the  g^reat  fertility  of  the  land  in  the  moist 
climate  of  Ireland,  is  the  proximity  of  the  rocky  strata  to  the  soil.  A  clayey  sub-soil 
will  sometimes  be  of  material  advantage  to  a  sandy  soil ;  and  in  this  case  it  will  retain 
moisture  in  such  a  manner  as  to  be  capable  of  supplying  that  lost  by  the  earth  above,  in 
eonaequence  of  evaporation  or  the  consumption  of  it  by  plants.  A  sandy  or  gravelly 
ittb-aoil  often  corrects  the  imperfections  of  too  great  a  degree  of  absorbent  power  in  the 
true  soil.  In  calcareous  countries,  where  the  surface  is  a  species  of  marl,  the  soil  is  often 
found  only  a  few  inches  above  the  limestone ;  and  its  fertility  is  not  impaired  by  the 
proximity  of  the  rock ;  though  in  a  less  absoibent  soil,  this  situation  would  occasion 
barrenness ;  and  the  sandstone  and  limestone  hills  in  Derbyshire  and  North  Wales  may 
be  easily  distinguished  at  a  distance,  in  summer,  by  the  different  tints  of  the  vegetation. 
The  grass  on  the  sandstone-hiUs  usually  appears  brown  and  burnt  up ;  that  on  the  lime* 
stone-hills  florishing  and  green. 

2106.  In  a  moist  dimate^  where  the  quantity  of  rain  that  falls  annually  equals  from  40 
to  60  inches,  as  in  Lancashire,  Cornwall,  and  some  parts  of  Ireland,  a  siliceous  sandy  soil 
is  much  more  productive  than  in  dry  districts ;  and  in  such  situations  wheat  and  beana 
•will  require  a  less  coherent  and  absorbent  soil  than  in  drier  8ituatk>ns;  and  plants  having 
bulbous  roots  will  florish  in  a  soil  containing  as  much  as  14  parts  out  of  15  of  sand. 
Even  the  exhausting  powers  of  crops  will  be  influenced  by  like  circumstances.  In  cases 
where  plants  cannot  absorb  suflident  moisture,,  they  must  take  up  more  manure.  And 
in  Ireland,  Cornwall,  and  the  western  Highlands  of  Scotland,  com  will  exhaust  less 
than  in  dry  inland  situations.  Oats,  particularly  in  dry  climates,  are  impoverishing  in  a 
mudi  higher  degree  than  in  moist  ones. 

2107.  Many  soils  are  populaiiy  distinguished  as  cold  or  hot ;  and  the  distinction,  thou^ 
at  first  view  it  may  appear  to  be  founded  on  prejudice,  is  really  just.  Some  soils  are 
much  more  heated  by  the  rays  of  the  sun,  all  other  circumstances  being  equal,  than  othera ; 
and  soils  brought  to  the  same  degree  of  heat,  cool  in  different  tiroes,  i.  e*  some  cool  much 
£uter  than  others.  This  property  has  been  very  little  attended  to  in  a  philosophical  point 
of  view ;  yet  it  is  of  the  highest  importance  in  culture.  In  general,  soils  that  consist 
principally  of  a  stiif  white  clay  are  difficultly  heated ;  and  being  usually  very  moist,  they 
letain  their  heat  only  for  a  short  time.  Chtdks  are  similar  in  one  respect,  that  they  are 
difficultly  heated ;  but  being  drier  they  retain  their  beat  longer,  less  being  consumed  in 
causing  the  evaporation  of  their  moisture.  A  black  soil,  containing  much  soft  vegetable 
natter,  is  most  heated  by  the  sun  and  air ;  and  the  colored  soils,  and  the  soils  containing 
much  carbonaceous  matter,  or  ferruginous  matter,  exposed  under  equal  circumstances  to 
the  sun,  acquire  a  much  higher  temperature  than  pale-colored  soils. 

2108.  ffhen  soils  are  perfectly  dry,  those  that  most  readily  become  heated  by  the  solar  rays, 
Wcewise  cool  most  rapidly;  but  the  ^arkest-colored  dry  soU,  (tliat  which  contains  abund^ 
ance  of  animal  or  vegetable  matter ;  substances  which  most  facilitate  the  diminution  of 
temperature,)  when  heated  to  the  same  degree,  provided  it  be  within  the  common  limits 
of  the  effect  of  solar  heat,  will  cool  more  slowly  than  a  wet,  pale  soil,  entirely  composed 
of  eardiy  matter.  Sir  H.  Davy  *'  found  that  a  rich  black'  mould,  which  contained  nearly 
on^  fourth  of  vegetable  matter,  had  its  temperature  increased  in  an  hour  from  65°  to  88° 
by  exposure  to  sunshine ;  whilst  a  chalk  soil  was  heated  only  to  69**  under  the  same  cir- 
cumstances. But  the  mould  removed  into  the  shade,  where  the  temperature  was  62**, 
lost,  in  half  an  hour,  15** ;  whereas  the  chalk;  under  the  same  circumstances,  had  lost 
only  4^.  We  may  also  refer  to  the  influence  of  black  earth  in  melting  snow,  as  prac« 
tised  empirically  on  the  Alps,  and  tried  philosophically  by  Franklin  and  Saussure. 
ITie  latter  placed  on  the  top  of  the  high  Alpine  mountain  Cramont,  a  box  lined  with 
black  cloth  with  the  side  next  the  sun,  closed  by  three  panes  of  glass  at  a  little  distance 
apart  the  one  from  the  other,  and  found  the  thermometer  rise  thirty  degrees  in  two  hours 
from  the  concentration  of  the  sun's  rays.  {Agriculture  appUque,  4c^>  torn.  i.  82.)  A 
brown  fertile  soil  and  a  cold  barren  clay  were  ^ch  artificially  heated  to  88°,  having  been 
previously  dried ;  they  were  then  exposed  in  a  temperature  of  57° ;  in  half  an  hour  the 
dark  soil  was  found  to  have  lost  9°  of  heat;  the  clay  had  lost  only  6°.  An  equal  portion 
of  the  clay  oontafaung  moiature,  after  being  heated  to  88°,  was  exposed  in  a  temperature 
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of  BSP^  in  ka  than  a  quarter  of  an  hour  It  waafoand  tofaaTo  gatned  the  temperatoreof  die 
room.  The  soils  in  all  these  experiments  were  placed  in  jimall  tin-plate  trays  two  indies 
square,  and  half  an  inch  in  depUi ;  and  the  temperature  ascertained  by  a  delicate  thermo- 
meter. Thus  the  tempersture  of  the  surface,  when  bare  and  exposed  to  the  nys  of  the 
sun,  affords  at  least  one  indication  of  the  degrees  of  its  fertility ;  and  the  thermometer 
may  be  sometimes  a  useful  instrument  to  the  purchaser  or  improver  of  lands." 

2109.  The  mouiure-in  the  toil  and  sub-aoU  nuUerialfy  afficts  iis  temperature^  and  pre- 
vents, as  in  the  case  of  constantly  saturated  aquatic  soils,  their  ever  attaining  to  any  great 
degree  either  of  heat  or  cold.  The  same  observation  will  i^pply  to  nuHst  peaty  soils,  or 
peat-bogs. 

2110.  Chemical  agency  of  toUa,  Besides  these  uses  of  soils,  which  may  be  considered 
mechanical,  there  is.  Sir  H.  Davy  observes,  another  agency  between  soils  and  organisable 
matters,  which  may  be  regarded  as  chemical  in  its  nature,  llie  earths,  and  even  the 
earthy  carbonates,  have  a  certain  degree  of  chemical  attraction  for  many  of  the  princi- 
ples of  vegetable  and  animal  substances.  This  is  easily  exemplified  in  the  instance  of 
alumina  and  oil ;  if  an  add  solution  of  alumina  be  mixed  with  a  solution  of  soap,  which 
consists  of  oily  matter  and  potassa,  the  oil  and  the  alumina  will  unite  and  ibnn  a  white 
powder,  which  will  sink  to  the  bottom  of  the  fluid.  The  extract  from  decomposing 
vegetable  matter,  when  boiled  with  pipe-clay  or  chalk,  forms  a  combination  by  whidi  the 
vegetable  matter  is  rendered  more  difficult  of  decomposition  and  of  solution.  Pure 
silida  and  siliceous  sands  have  little  action  of  this  kind ;  and  the  soils  which  contain  the 
most  alumina  and  caifodnate  of  lime,  are  those  which  act  with  the  greatest  chemical  energy 
in  preserving  manures.  Such  soils  merit  the  appellation,  which  is  commonly  given  to 
them,  of  rich  soils ;  for  the  vegetable  nourishment  is  long  preserved  in  them,  unless 
taken  up  by  the  organs  of  plants.  Siliceous  sands,  on  the  contrary,  deserve  the  term 
hungry,  which  is  commonly  applied  to  them ;  for  the  vegetable  and  animal  matters  they 
contsin,  not  being  attracted  by  the  earthy  constituent  parts  of  the  soil,  are  more  liable  to 
be  decomposed  by  the  action  of  the  atmosphere,  or  carried  off  from  them  by  water.  In 
most  of  tiie  black  and  brown  rich  vegetable  moulds,  the  earths  seem  to  be  in  combination 
with  a  peculiar  extrsctive  matter,  afforded  during  the  decomposition  of  vegetables ;  this  is 
alowly  taken  up  or  attracted  from  the  earths  by  water,  and  appears  to  constitute  a  prime 
cause  of  the  fertility  of  the  soil. 

21 1 1.  Thtu  all  soils  are  useful  to  planUf  as  affording  them  a  fixed  abode  and  a  nmge 
for  thdr  roots  to  spread  in^search  of  food ;  but  some  are  much  more  so  than  others,  as 
better  adapted  by  thdr  constituent  parts,  dimate,  inclination  of  sur£u»  and  sub-soil 
attracting  and  supplying  food. 

Sect.  V.     Of  the  Improvement  of  SoUs, 

21 12.  Soils  may  be  rendered  more  fit  for  answeriing  the  purposes  of  vegetation  by  pul- 
verisation, by  consolidation,  by  exposure  to  the  atmosphere,  by  an  alteration  of  their 
oonstitutent  parts,  by  changing  their  condition  in  respect  to  water,  by  changing  their 
position  in  respect  to  atmospherical  influence,  and  by  a  change  in  the  kinds  of  plants 
cultivated.     All  these  improvements  are  independently  of  the  application  of  manures. 

SuBSECT.  1.     Pulverisation, 

2113.  The  mechanical  division  tf  the  parts  of  soils  is  a  very  obvious  improvement,  and 
applicable  to  aU  in  proportion  to  their  adhesive  texture.  Even  a  free  siliceous  soil  will, 
if  left  untouched,  become  too  compact  for  the  proper  admission  of  air,  rain,  and  heat, 
and  for  the  free  growth  of  the  fibres ;  and  strong  upland  clays,  not  sumbitted  to  the 
plough  or  the  spade,  will,  in  a  few  years,  be  found  in  the  possession  of  fibrous-rooted 
perennial  grasses,  which  form  a  clothing  on  their  surface,  or  strong  tap-rooted  trees,  as 
the  oak,  which  force  thdr  way  through  the  interior  of  the  mass.  Annuak  and  ramen- 
taceous-rooted  herbaceous  plants  cannot  penetrate  into  such  soils. 

2114.  Tfie  first  object  of  pulverisation  is  to  gj»e  scope  to  the  roots  of  vegetables^  for  with- 
out abundance  of  roots  no  plant  will  become  vigorous,  whatever  may  be  the  ridiness  of 
the  soil  in  which  it  is  placed.  The  fibres  of  the  roots,  as  we  have  seen  (1512.),  take  up 
the  extract  of  the  soil  by  intro-susception ;  the  quantity  taken  up,  therefore,  will  not 
depend  alone  on  the  quantity  in  the  soil,  but  on  the  number  of  absorbing  fibres.  Hie 
more  the  soil  is  pulverised,  the  more  these  fibres  are  increased,  the  more  extract  is  ab- 
sorbed, and  the  more  vigorous  does  the  plant  become.  Pulverisation,  therefore,  is  not 
only  advantageous  previous  to  planting  or  sowing,  but  also  during  the  progress  of  vege- 
tation, when  i4>plied  in  the  intervals  between  the  plants.  In  this  last  case  it  operates  also  in 
the  way  of  pruning,  and  by  cutting  off  or  shortening  the  extending  fibres,  causes  them  to 
branch  out  numerous  others,  by  which  the  mouths  or  pores  of  the  plants  are  greatly  in- 
creased, and  such  food  as  is  in  the  soil  has  the  better  chance  of  bdng  sought  after,  and 
taken  up  by  them.  Tull  and  Du  Hamel  relate  various  experiments  which  deddedly 
prove  that,  cteteris  paribw,  the  multiplication  of  the  fibres  is  as  the  inter-pulverisation ; 
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but  the  ttiength  of  ^tfae  vegetable,  in  oonsequence  of  this  aiiiltiplicition  of  ilbm»  mutt 
depend  a  good  deal  on  the  quantity  of  food  or  of  extract  within  their  readi.  The  root  of 
a  willow  tree,  as  we  have  seen  (1560.)*  has  the  fibres  prodigiously  increased  by  coming  in 
contact  with  the  water  in  a  river,  and  so  have  various  other  aquatic  trees  and  plants,  as 
alder,  mint,  lysimachia  thyrsiflora,  calla  palustris,  oenanthe  fistulosa,  &c. ;  but  their  herbs 
or  trunks  are  not  proportionally  increased  unless  the  water  be  impregnated  with  organised 
remains. 

3115.  PulverisaHon  increases  tKe  capiOary  attraction^  or  sponge-Uke  property  of  soils, 
by  wluch  their  humidity  is  rendered  jnore  uniform.  It  is  evident  this  capillary  at- 
traction must  be  grepitest  where  the  particles  of  the  earth  are  finely  divided ;  for 
gravels  and  sands  hardly  retain  water  at  all,  while  days,  not  opened  by  pulverisation  or 
other  meads,  either  do  not  absorb  water,  or  when,  by  long  action  it  is  absoibed,  tliey  re- 
tain too  much.  Water  is  not  only  necessary  to  the  growth  of  plants  as  such,  but  it  is 
essential  to  the  production  of  extract  from  the  vegetable  matters  which  they  contain ;  and 
unless  the  soil,  by  pulverisation  or  otherwise,  is  so  constituted  aa  to  retain  the  quantity 
of  water  requisite  to  produce  this  extract,  tiie  addition  of  manures  will  be  in  vain. 
Manure  is  useless  to  v^etation  till  it  beoomes  soluble  in  water,  and  it  would  remain 
useless  in  a  state  of  solution,  if  it  so  abounded  as  wholly  to  exclude  air,. for  then  the  fibres 
or  mouths,  unable  to  perform  their  functions,  would  soon  decay  and  rot  off.  Pulveri- 
sation  in  a  warm  season  u  of  great  advantage  in  admitting  the  nightly  dews  to  the  roots 
of  plants:  Chaptal,  in  his  AgriciUture  ap^iquS  i  CkinUe,  relates  the  great  benefit  he 
found  from  the  practice  in  this  respect  to  his  corn  crops ;  sind  shows  of  what  importance 
it  is  in  the  culture  of  vineyards  in  France. 

21 16.  The  temperature  of  a  soilis  greatly  promotedbj  pulverisation.  Earths,  Grisenthwaite 
observes,  are  also  among  the  worst  conductors  of  heat  with  which  we  are  acquainted, 
and  consequently,  it  would  be  a  consderable  time  before  the  gradually  increasing  tem- 
perature of  spring  could  communicate  its  genial  warmth  to  the  roots  of  vegetables,  if 
thdr  lower  strata  were  not  heated  by  some  other  Ineans.  To  remove  this  defect,  which 
always  belongs  to  a  close  compact  soil,  it  is  necessary  to  have  the  land  open,  that  there 
may  be  a  free  ingress  of  the  warm  air  and  tepid  rains  of  spring. 

SI  1 7.  Puiveritathn  cohtnbtttes  to  the  increase  of  vegetaMe/ood»  Water  is  known  to  be 
a  condenser  and  solvent  of  carbonic  acid  gas,  which,  when  the  land  is  open,  can  be  im- 
mediately carried  to  the  roots  of  vegetables,  and  contribute  to  their  growth ;  but  if  the 
land  be  close,  and  the  water  lie  on  or  near  its  surface,  then  the  carbonic  acid  gas,  which 
always  exists  in  the  atmosphere  and  is  carried  down  by  rains,  will  soon  be  dissipated. 
An  open  soil  is  also  almost  suitable  for  affecting  ihose  changes  in  the  manure  itself,  which 
are  equally  necessary  to  the  preparation  of  such  food.  Animal  and  vegetable  substances, 
exposed  to  the  alternate  action  of  heat,  moisture,  light,  and  air,  undergo  spontaneous 
deoompofdtions,  which  would  not  otherwise  take  place. 

2118.  By  means  of  pulverisation  a  portion  of  atmospheric  air  is  buried  in  the  soS,  Hiis 
air,  so  confined,  is  decomposed  by  the  moisture  retained  in  the  earthy  matters.  Am- 
monia b  formed  by  the  uiuon  of  the  hydrogen  of  the  water  with  the  nitrogen  of  the  at- 
mosphere ;  and  nitre,  by  the  union  of  oxygen  and  nitrogen;  the  oxygen  may  also  unite 
with  the  carbon  contained  in  the  soil,  and  form  carbonic  acid  gas,  and  carburetted  hydro- 
gen. Heat  u  given  out  during  these  processes,  and  '*  hence,**  as  Dr.  Darwin  remarks 
{Phytologia,  sect.  xii.  1.),  **  the  great  propriety  of  cropping  lands  immediately  after  they 
had  been  comminuted  and  turned  over;  and  this  the  more  espedally,  if  manure  has  been 
added  at  the  same  time,  as  the  process  of  fermentation  will  go  on  faster  when  the  soil  is 
loose,  and  the  interstices  filled  with  air,  than  afterwards,  when  it  becomes  compressed  with 
its  own  gravity,  tiie  relaxing  influence  of  rains,  and  the  repletion  of  the  partial  vacuums 
Ibrmed  by  the  dectnnposition  of  the  enclosed  air.  The  advantage  of  the  heat  thus  obtained 
in  exciting  vegetation,  whether  in  a  seed  or  root,  especially  in  spring,  when  the  soil  is 
cold,  must  be  very  considerable. " 

2119.  The  great  advantages  of  pulverisation  deceived  TuU,  who  funded  diat  no  other 
assistences  were  required  in  the  well-roanagement  oi  the  business  of  husbandry.  A 
knowledge  of  chemistry,  in  its  present  improved  state,  would  have  enabled  him  to  discover 
that  the  pulverisation  of  the  soil  was  of  no  other  benefit  to  the  plants  that  grow  in  it  than 
aa  it  '<  increased  the  number  of  ibdr  fibrous  roots  or  mouths  by  which  they  imbibe  their 
Ibod,  fiKilitated  the  more  speedy  and  perfect  preparation  of  this  food,  and  conducted  the 
Ibod  so  prepared. more  regularly  to  their  roots.**  Of  this  food  itself  it  did  not  produce 
one  particle. 

2120.  TAe  depth  of  pulverisation.  Sir  H.  Davy  observes,  '<  must  depend  upon  the  nature 
of  the  soil,  and  of  the  subsoQ.  In  rich  dayey  soils  it  can  scarcely  be  too  deep ;  and  even 
in  sands,  unless  the  subsoil  contains  some  prindples  noxious  to  vegetables,  deep  commi- 
nution should  be  practised.  When  the  roots  are  deep,  they  are  less  liable  to  b^  injured 
cither  by  ezoesnve  ndn  or  drought ;  the  radicles  are  shot  forth  into  eveiy  part  of  the  soil ; 
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and  tfiB  space  from  which  the  nourishmant  is  derived  is  more  considenible  than  when  the 
seed  is  superficially  inserted  in  the  soil.'* 

2121.  Pulverisation  tkould,  in  all  cates,  be  ticcompaiued  with  the  admixture  of  the  parts 
of  soils  by  turning  them  over.  It  is  di£Bicult,  Indeed,  to  puWerise  witliout  effecting  this 
end,  at  least  by  the  implements  in  common  use ;  but  if  it  could  be  eflTected,  it  would  be 
injurious,  because  the  difference  of  gravity  between  the  organised  matters  and  the  earths 
has  a  constant  tendency  to  separate  them,  and  stirring  a  soil  only  by  forks  or-  pronged 
implements,  such  as  cultivators,  would,  in  a  short  time,  leave  the  surface  of  the  soil  too 
light  and  spongy,  and  the  lower  part  too  compact  and  earthy. 

SuBSECT.  2.     Of  the  Improvement  of  Soils  hy  Compression, 

2122.  Mechanical  consolidation  will  improve  some  soils,  such  as  spongy  peats  and  light 
dusty  sands.  It  is  but  a  limited  source  of  improvement,  but  still  it  deserves  to  be 
noticed. 

2123.  The  proper  degree  of  adhesiveness  is  best  given  to  loose  soils  by  the  addition  of 
earthy  matters ;  but  mere  rolling  and  treading  are  not  to  be  altogether  rejected.  To  be 
benefited  by  rolling  a  soil  must  be  dry,  and  the  operation  must  not  be  carried  too  far.  A 
peat-bog  drained  and  rolled,  will  sooner  become  covered  with  grasses  than  one  equally 
well  drained  and  left  alone.  Drifting  sands  may  be  well  rolled  when  wet,  and  by  re* 
peating  the  process  after  rains  they  will  in  time  acquire  a  surface  of  grass  or  herbage. 
Every  agriculturist  knows  the  advantages  of  rolling  light  soils  after  sowing,  or  even 
treading  them  with  sheep.     Gardeners  also  tread  in  seeds  on  certain  soils. 

SuBsxcT.  3.     Of  the  Improvement  of  Soils  by  Aeration  or  Fallowings 

21 24.  Soils  are  benefited  by  the  free  admisaon  of  the  weather  to  their  interior  parts.  This  is 
generally  considered  as  one  of  the  advantages  of  fallovring,  and  its  use  in  gardening  is  ex- 
perienced in  compost  heaps,  and  in  winter  and  summer  ridging.  The  precise  advantages, 
however,  of  exposure  to  the  air,  independently  of  the  concurrent  influence  of  water, 
heat,  and  the  other  effects  mentioned  as  attendant  on  pulverisation,  do  not  seem  at  present 
to  be  correctly  ascertained.  It  is  allowed  that  carbom'c  add  gas  may  be  absorbed  by  cal- 
careous earths,  and  Dr.  Thomson  considers  that  the  earths  alone  may  thus  probably 
administer  food  to  plants ;  but  Sir  H.  Davy  seems  to  consider  mere  exposure  to  the  at- 
mosphere of  no  benefit  to  soils  whatever.  *'  It  has  been  supposed  by 'some  writers,'*  he 
says,  *^  that  certain  principles  necessary  to  fertility  are  derived  from  the  atmoqihere^  which 
are  exhausted  by  a  succession  of  crops,  and  that  tiiese  are  again  supplied  during  the  repose 
of  the  land,  and  the  exposure  of  the  pulverised  soil  to  the  influence  of  the  air ;  but  this  in 
truth  is  not  the  case.  The  earths  commonly  found  in  soils  cannot  be  combined  with  more 
oxygen ;  none  of  them  unite  to  azote ;  and  such  of  them  as  are  capable  of  attracting  car- 
bonic acid,  are  always  saturated  with  it  in  those  soils  on  which  the  practice  of  fidlowing  is 
adopted." 

21 25.  Aeration  and  repose,  or  summer  fallow.  ' '  The  vague  ancient  opinion  of  the  use  of 
nitre,  and  of  nitrous  salts  in  vegetation,'  Sir  H.  Davy  says,  "  seems  to  have  been  one  of 
the  principal  speculative  reasons  for  the  defence  of  sununer  fallows.  Nitrous  salts  are 
produced  during  the  exposure  of  soils  containing  vegetable  and  animal  remains,  and  in 
greatest  abundance  in  hot  weather ;  but  it  is  probably  by  the  combination  of  the  azote 
from  these  remains  with  oxygen  in  the  atmosphere  that  the  acid  is  formed ;  and  at  the  ex- 
pense of  an  element,  which  otherwise  would  have  formed  ammonia ;  the  compounds  of 
which  are  much  more  e£Scacious  than  the  nitrous  compounds  in  assisting  v^etation."  It 
is  proper  to  observe  that  this  reason  is  more  speculative  than  experimental,  and  seems  in- 
fluenced, in  some  degree,  by  the  opinion  adopted  by  the  author,  that  fallows  are  of  little 
use  in  husbandry.  One  obvious  advantage  of  aeration  in  summer,  or  a  summer  fallow, 
is,  that  the  soil  may  thus  be  heated  by  the  sun  to  a  d^ree  which  it  never  could  be,  if 
partially  covered  with  the  foliage  of  even  the  widest  drilled  crops.  For  this  purpose,  if 
the  soil  is  laid  up  in  large  lumps,  it  is  evident  it  will  receive  more  heat  by  exposing  a 
greater  surface  to  the  atmosphere,  and  it  will  retain  this  heat  longer  than  can  be  expected, 
from  the  circumstance  of  the  lumps  reflecting  back  tlie  rays  of  heat  radiated  by  each  other. 
A  clayey  soil,  in  this  way,  it  is  said  (Farmer* s  Magazine,  1815),  may  be  heated  to  120°, 
which  may  in  some  degree  alter  its  absorbent  powers  as  to  water,  and  contribute  materially 
to  the  destruction  of  vegetable  fibre,  insects,  and  their  eggs.  By  the  aeration  of  lands  in 
winter,  minute  mechanical  division  is  obtained  by  the  freezing  of  the  water  in  the  soil ; 
for,  as  water  in  the  solid  state  occupies  more  space  than  when  fluid,  the  particles  of 
earthy  matters  and  of  decomposing  stones  are  thus  rent  asunder,  and  crumble  down  in 
a  fine  mould.  Rough  stony  soils  will  thus  receive  an  accession  to  their  finer  soil  eveiy 
winter. 

2126.  Agricultural  experience  has  fully  proved  that  fallows  are  the  only  means  by 
which  stiff*  clays  in  moist  climates  can  be  effectually  cleared  of  weeds.  Supposing  there- 
fore that  no  other  advantage  whatever  was  obtained,  that  no  nutritive  matter  was 
imbibed  from  the  atmosph^,  and  the  soil  was  neither  chemically  nor  mechanically 
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bemUfed  bycwtton,  thb  benefit  aloiie.— tiie  efibctnal  cudicetfan  of  weeds— is  fluf- 
fideot  to  justify  tbe  use  of  fallows  on  such  soils. 

SiS7.  Jfoi^  vf  the  oiifectians  to  faUowt  have  arisen  in  oonsequenoe  of  the  parties  not 
praviouslf  agreemg  as  to  what  a  summer  fallow  is.  In  England  genenlly,  or  at  least 
ftmierly,  a  nUow  was  a  portion  of  land,  left  a  year  without  culture  or  cropping,  unless 
being  once  or  twice  ploughed  can  be  denominated  the  former^  and  an  abundant  growth 
of  coarse  graasss  and  weeds  can  constitute  the  latter.  The  jaekiret  oi  the  French  are 
the  same  thing.  In  Scotland  and  the  best  cultiyated  districts  a  summer  fidlow  is  a  por- 
tion of  land  which  is  begun  to  be  cultivated  after  the  crop  is  removed  in  autumn,  and  is 
frequently,  as  need  requires,  ploughed,  harrowed,  and  otherwise  comminuted,  and  freed 
from  stones,  weeds,  inequalities,  &c.,  till  the  autumnal  seed-time  of  the  following  year :  it  ia 
thus  frir  twelve  months  in  a  state  of  constant  tillage  and  movement.  The  result  is  that  the 
land  ia  thoroughly  freed  from  roots  of  weeds;  fiom  many  seeds  of  weeds,  which  are  thus 
made  to  germinate,  and  are  then  destroyed ;  and  from  many  eggs  of  insects  which  are 
thus  batched,  but  being  without  plants  to  nourish  them  in  theur  larva  state,  qpeedily  die. 
The  land  is  aJao  thoroi^hly  pulverised,  and  the  top,  bottom,  and  middle,  mixed  together  ; 
stones  are  picked  out,  inequalities  unfavorable  to  surface  drainage  removed  or  lessened, 
and  various  other  useful  objects  attained.  Such  a  fidlow  can  no  more  be  compared  with 
whst  usually  passes  under  that  name,  than  the  plough  of  Virgil  (112.)  with  that  of 
SasaU. 

S1S8.  TkatfiUom  of  the  common  land  are  much  more  universal  than  is  necessary, 
there  can  be  Uttle  doubt ;  but  there  can  be  as  little  doubt  that  fidlows  such  as  we  have 
dffsrrihwl,  are  much  less  frequent  than  they  should  be ;  and  that  wherever  they  are 
practised,  the  agriculturist's  phiduce  and  profits  will  be  found  far  superior  to  where  they 
are  omitted ;  turnip  soib  are  of  course  to  be  excepted,  because  the  preparation  for  that 
crop  on  ligbt  soils  effects  the  same  purpose  in  eight  months,  that  the  other  does  in  twelve. 

SISBL  21tf  ohSffci  offaUam  to  conunonly  traced  to  the  tdet,  that  land  natunllf  nquirei  rat  as  wdl  as 


■„,■  I.  :  but  a  want  of  hands  flnt,  andafterwardi  a  want  of  manure.  U  a  modi  more  likely  eauw.  Men 
must  very  earljr  have  observed,  from  what  Motit  place  In  the  qx>U  toey  cultivated  as  garaeos,  that  puU 
verisatlon  and  manure  would  ensure  perpetual  crops  on  the  same  soil :  but  they  must  at  the  same  time 
have  felt,  that  they  had  neither  the  requldte  laboren  lo  bestow  the  cultivatioii,  nor  cattle  to  produce  the 
manue  Hence  they  would  find  it  easier  to  break  up  one  piece  of  fresh  ground  after  another,  and  after 
they  had  gone  a  round  In  thto  way,  as  extensive  as  then*  limits  or  other  drcumstahces  permitted,  uey  would 
retuni  to  where  they  tMgan.  As  their  limits  became  circumscribed  by  the  increase  of  populauon,  or 
other  causes,  they  would  return  the  oftener,  till  at  last,  when  propeity  became  more  rifl^y  defined,  and 
more  valuable,  they  would  return  at  short  Intervals  regularly.  Then  it  was  that  the  neeeasity  and  ad- 
vantage of  working  fldlows  would  be  felt,  and  the  practice  become  mtematised  as  at  the  present  day, 
and  frcNtt  the  earliest  records  in  dvUized  countries.  The  practice  orfidlowing  in  Italy,  during  thetime 
of  the  Bomans  (1J&)  diiibred  in  nothing  from  that  of  the  same  country,  and  throughout  toe  rast  of 
Bmope  at  the  pvesent  day :  and  if  we  trace  Add  culture  among  savage  and  aemibarbarous  nations,  and 
gmhially  thraogh  such  as  are  more  wealthy  and  refined,  we  shall  mid  the  fiUlow  hi  all  Its  gradationi. 
Item  breskli^  upat  Huadom,  to  the  septennial  operations  of  the  best  British  figmem. 

SnisxcT.  4.     AUerodon  of  the  conUUuenJt  ParU  of  SoUi. 

8130.  The  cotutUueni  parti  of  soils  meuf  be  altered  by  the  addition  or  subtraction  of  m* 
gredienis  in  which  they  are  deficient,  or  superabound,  and  by  the  chemical  changes  of 
some  constituent  part  or  parts  by  the  action  of  fire. 

SlSl.  In  ascertaining  the  composition  qffauUy  soils  with  a  view  to  their  improvement 
by  adding  to  their  constituent  parts^  any  particular  ingredient  which  is  the  cause  of  thehr 
unproductiveness  should  be  psrticularly  attended  to ;  if  possible,  they  should  be  com- 
pared with  fertile  soils  in  the  ssme  neighborhood,  and  in  similar  situations,  as  the  dif- 
ference of  the  composition  may,  in  many  cases,  indicate  the  most  proper  methods  of  im- 
provement. If,  on  washing  a  sterile  soil,  it  is  found  to  contain  the  salts  of  iron,  or  any 
acid  matter,  it  may  be  ameliorated  by  the  application  of  quick  lime.  A  soil  of  good  ap- 
parent texture,  containing  sulphate  of  iron,  will  be  sterile ;  but  the  obvious  remedy  is  a 
top-dressing  with  lime,  vriiich  converts  the  sulphate  into  manure.  If  there  be  an  excess 
of  calcareous  matter  in  the  soil,  it  may  be  improved  by  the  application  of  sand  or  clay. 
Soils  too  abundant  in  sand  are  benefited  by  the  use  of  clay,  or  marl,  or  vegetable  matter. 
Ugfat  sands  are  often  benefited  by  a  dressing  of  peat,  and  peats  by  a  dressing  of  sand ; 
though  the  former  is  in  its  nature  but  a  temporary  improvement.  When  peats  are  acid, 
or  ooDtain  ferruginous  salts,  calcareous  matter  is  absolutely  necessary  in  bringing  them 
into  cultivation.  Tbe  best  natural  soils  are  those  of  which  the  materials  have  b^  de- 
rived from  different  strata,  which  have  been  minutely  divided  by  air  and  water,  and  are 
iatimaiely  blended  together ;  and  in  improving  soils  artificially,  the  cultivator  cannot  do 
better  than  imitate  the  processes  of  nature.  The  materiak  necessary  for  the  purpose  are 
seldom  far  distant;  coarse  sand  is  often  fbund  immediately  on  chalk,  and  beds  of  sand 
and  gravel  are  oonunon  below  clay.  Hie  labor  of  improving  the  texture  or  constitution 
of  the  soil  is  repaid  by  a  great  permanent  adyantsge,  —  less  manure  is  required,  and  its 
fertility  insured ;  and  capital  laid  out  in  this  way  secures  for  ever  the  productiveness,  and 
eoosequently  the  value  of  the  land. 

SldS.   The  removal  of  superabundant  ingredients  in  soils  may  sometimes  be  one  of  the 
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flBplest  and  aidit  0noCiMl  meani  of  their  RDprovnaent,  lioecmkxmXtf  kappem  ffatt 
the  surface  of  a  well  proportioned  soil  is  thickly  covered  with  peat,  with  drifted  sand, 
.with  gTETely  or  with  amall  stones.  Extensive  examples  of  the  former  occur  in  Stirling- 
ahire,  and  of  the  latter  in  Norfolk.  In  such  cases,  a  simple  and  effectual  mode  of  im- 
provement consists  in  removing  the  superincumbent  strata,  and  cultivating  that  below. 
This  can  seldom  be  put  in  practice  on  a  large  scale,  with  such  heavy  mateiSds  as  gravel 
«r  stones ;  but  some  hundreds  of  acres  of  rich  aUuvial  soil,  deeply  covered  by  peat,  have 
been  barod  and  cultivated  in  Flanders  moss  in  Stirlingshire ;  an  operation  commenced  by 
the  celebrated  Lord  Kaimes,  (Gen.  Rep.  of  Scot.  App.  v.  5.)  copied  by  his  neighbors, 
and  continued  by  his  and  their  successors.  Tlie  moss  is  floated  off  by  streams  of  water, 
which  empty  thonselves  in  the  Frith  of  Forth.  In  this  river,  by  the  winds  and  tides,  it 
ia  cast  on  shore  in  the  bays  and  nnxisses,  impregnated  with  salt ;  and  here  it  ingendcrs 
vegetation  on  the  encroaching  surfaces  of  send  and  gravel.  Coatings  of  sand  or  gravel 
can  seldom  be  removed  on  a  scale  of  sufficient  extent  for  agriculture,  but  have,  in  some 
instances,  for  the  purposes  of  gardening.  Sometimes  this  improvement  may  be  effected 
by  trenching  down  the  surfiwe,  and  raising  up  a  stratum  of  better  earth. 
.  SISS.  JncNwratibn.  The  chemical  changes  which  can  be  effected  in  soils  by  inciner- 
aCion  are  oonsidersble.  This  practice  was  known  to  the  Romans,  is  more  or  less  in  use 
in  most  parta  of  Europe,  is  mentioned  as  an  approved  practice  by  our  oldest  agricultural 
vniters,  and  has  lately  excited  some  degree  of  attention  from  the  successful  experiments 
of  different  cultivators.  {Farmer* $  Maganne,  1810  to  1815,  and  Farmer* s  Journal^ 
1814tol8Sl.) 

2134.  Tke  theory  ef  bwrwm^  toilt  is  thus  given  by  Sir  H.  Davy.  It  rests,  he  says, 
entirely  on  chemical  doctrines.  The  4iases  of  all  common  soils  are  mixtures  of  the 
primHive  earths  and  oxide  of  iron ;  and  these  earths  have  a  certain  degree  of  attraction  for 
each  other.  To  regard  this  attraction  in  its  proper  point  of  view,  it  is  only  necessary  to 
consider  the  composition  of  any  common  siliceous  stone.  Feldqpar,  for  instance^  contains 
sOiceous,  aluminous,  calcareous  earths,  fixed  alkali,  and  oxide  of  iron,  which  exists  in  one 
compound,  in  consequence  of  thdr  chemical  attractions  for  each  other.  Let  this  stone  be 
ground  into  impalp^le  powder,  it  then  becomes  a  substance  like  clay ;  if  the  powder  be 
heated  very  strongly,  it  fuses,  and  on  cooling  forms  a  coherent  mass  similar  to  the  original 
stone ;  the  parts  separated  by  mechanical  division  adhere  again  in  consequence  of  chemical 
attraction.  If  the  powder  is  heated  less  strongly,  the  particles  only  superfidally  combine 
with  each  other,  and  form  a  gritty  mass,  which,  when  broken  into  pieces,  has  the  charactera 
of  sand.  If  the  power  of  the  powdered  feldspar  to  absorb  water  from  the  atmosphere 
liefore,  and  after  the  application  of  the  heat,  be  compared,  it  is  found  much  less  in  the 
last  case.  The  same  effect  takes  place  when  the  powder  of  other  siliceous  or  aluminous 
stones  is  made  the  subject  of  experiment,  and  two  equal  portions  of  basalt  ground  into  im- 
palpable powder,  of  which  one  half  had  been  stronsly  ignited,  and  the  other  exposed  only 
to  a  temperature  equal  to  that  of  boiling  water,  gamed  very  <Ufferent  weights  in  the  same 
time  when  exposed  to  air.  In  four  hours  the  one  had  gained  only  two  grains,  whilst  the 
other  had  ffained  seven  grsins.  When  clay  or  tenacious  soils  are  burnt,  the  effect  is  of 
the  same  kind ;  they  are  brought  nearer  to  a  state  analogous  to  that  of  sands.  In  the 
manuftcture  of  bricks  the  general  prindple  is  well  illustrated ;  if  a  piece  of  dried  brick 
earth  be  applied  to  the  tongue,  it  will  adhere  to  it  very  strongly,  in  consequence  of  its 
power  to  absorfo  water ;  but  after  it  has  been  burnt,  there  will  be  scarcely  a  sensible  ad- 
hesion. 

S1S5.  Tke  advantages  ef  burning  are  that  it  renden  the  soil  less  compact,  leas  tenacious 
and  retentive  of  moisture ;  and  when  properly  implied,  may  convert  a  matter  that  waa 
stiff,  damp,  and  in  consequence  cold,  into  one  powdery,  dry,  and  warm,  and  much 
more  proper  as  a  bed  for  vegetable  life. 

SI  36.  The  great  o^feeiion  made  by  speculative  chemists  to  paring  and  burning,  is,  that 
it  destroys  vegetable  and  animal  matter,  or  the  manure  in  soil ;  but  in  cases  in  which 
the  texture  of  its  earthly  ingredients  is  permanently  improved,  there  is  more  than  a  com- 
pensation for  this  temporary  disadvantage.  And  in  some  seils  where  there  is  an  exoesa 
of  inert  vegetable  matter,  the  destruction  of  it  must  be  beneficial ;  and  the  carbonaceous 
matter  remaining  in  the  ashes  may  be  more  useful  to  the  crop  than  the  vegetable  fibre 
from  which  it  was  produced. 

21S7.  Three  tpecinnent  of  ashes  from  different  lands  that  had  undergone  paring  and 
burning  were  examined  by  chemical  analysis.  The  first  was  frbm  a  diiQk  sofl,  and  20a 
grains  contained  80  of  carbonate  of  lime,  II  gypsum,  9  charcoal,  15  oxide  of  iron, 
3  saline  matter,  sulphate  of  potash,  muriate  of  magnesia,  with  a  minute  quantity  of  ve- 
getable alkali.  The  remainder  alumina  and  silica.  Suppose  2660  bushels  to  be  the 
common  produce  of  an  acre  of  ground,  then,  according  to  thia  calculation,  they  would 
give  172,900 lbs.,  containing  carlwnaie  of  lime  691,60  lbs.,  gypsum  9509*5.,  oxide  at 
iron  12,967*5.,  saline  matter  2593*5.,  charcoal  7780*5.  In  this  instance  there  was  un- 
doubtedly a  very  considersble  quantity  of  matter  capable  of  beu)g  active  as  manure  pro. 
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dhued  in  tiie  opemioii  of  burning.     11ioetei«»al  i«*y'fin«ly  dhide^  andezposM^cn 

laige  surface,  must  be  gradually  converted  into  cai^onic  add.  And  gypsum  and  oxide 
of  iron  seem  to  produce  the  very  best  effects  .wben  applied  to  lands  eontaining  an  ez- 
cew  of  carbonate  of  lime.  TTie  second  specimen  was  fixim  a  soil  near  C<^eorton,  vat 
Ldoestersfaire,  eontaining  only  four  per  cent,  of  carbonate  of  lime,  and  consisting  of 
three  fourths  light  siliceous  sand,  and  about  one  fourth  day.  This  had  been  turf  before 
burning,  and  100  parts  of  the  ashes  gave  6  parts  charcoal,  3  muriate  of  soda  and  sulphate 
of  potsali,  with  a  trace  of  vegetable  dkaK,  9  oidde  of  iron,  and  the  lemainder  the  earths. 
In  this  instance,  as  in  the  other,  finely  divided  charcoal  was  found,  the  solubility  of 
which  would  be  increased  by  the  presence  of  the  alkali.  The  Ifaird  instance  vras  that 
of  n  stiff  clay,  from  Mount's  Bay,  Cornwall.  This  land  has  been  brought  into  cultiv^ 
tkn  ftom  a  heath,  by  burning,  about  ten  years  before :  but  having  been  neglected,  ftirse 
was  sprii^ng  up  in  different  parts  of  it,  which  gave  rise  to  the  second  paring  and  burn- 
ing,  100  parts  ef  the  ashes  contained  8  ports  of  charcoal,  2  ot  saline  matter,  prindpally 
common  salt,  with  a  little  vegetable  alkali,  7  oxide  of  iron,  9  carbonate  of  lime^  the  re- 
mainder alumina  and  siUca.  Here  the  quantity  of  charcoal  was  greater  than  in  the  other 
instances.  The  salt  was  probably  owing  to  the  vicinity  of  the  sea,  it  being  but  two  miles 
off.  In  this  land  there  was  certainly  an  excess  of  dead  T^etable  fibroi  as  wdl  as  ub- 
profit^le  living  ▼egetable  matter. 

21 88.  CoMsetrfthe  effects  of  burning  toil.  Many  obscure  causes  have  been  Tefeired  to 
for  the  pOTpose  of  explaining  the  effects  of  paring  and  burning ;  but  they  may  be  le- 
ftrred  entirely  to  the  diminution  of  the  coherence  and  tenadty  of  days,  and  to  the 
destruction  of  inert  and  useless  v^etable  matter,  and  its  conversbn  into  a  manure. 
Dr.  Dsrwin,  in  his  Pkytologiaf  has  supposed  that  clay,  during  torrefaction,  msj  absorb 
some  nutritive  principles  from  the  atmosphere  that  afterwards  may  be  supplied  to  planta ; 
but  the  eartiis  are  pure  metallic  oxides,  saturated  with  oxygen ;  and  the  tendency  of 
boming  is  to  expel  any  other  volatile  prindples  that  they  nuty  contain  in  combination. 
If  the  ofxide  of  iron  in  soils  is  not  saturated  with  oxygen,  torrefaction  tends  to  produce 
its  further  union  with  this  prindple ;  and  hence,  in  bunung,  die  color  of  day  changes  to 
rsd.  The  oxide  of  iron,  containing  its  full  proportion  of  oxygen,  has  less  attraction  for 
acids  than  the  other  oxide,  and  is  consequently  less  likdy  to  be  dissolved  by  any  ftuid 
acida  in  the  soil ;  and  it  appears  in  this  state  to  act  in  the  same  manner  as  the  earths. 
A  very  ingenious  author,  Maismith  (Elements  of  Agr.),  supposes  tliat  the  oxide  of 
trail,  when  condiined  with  carbonic  acid,  is  pcHsooous  to  plants ;  and  diat  one  use  of  tor- 
fcfiiciion  is  to  expel  the  carbonic  acid  from  it  f  but  the  carbonate  of  iron  is  not  soluble 
in  water,  and  is  a  very  inert  substance ;'  and  a  luxuriant  crop  of  cresses  has  been  raised 
in  a  soil  composed  of  one  fifih  caibonate  of  iron,  and  four  fifths  carbonate  of  lime. 
Caibonate  of  iron  abounds  in  some  of  the  most  fertile  soils  in  England,  particularly  the 
red  hop  soil.  And  there  is  no  theoretical  ground  for  supposing  tiiat  carbonic  add, 
winch  is  an  essential  food  of  planta,  should,  in  any  of  its  combinations,  be  poisonous  to 
tlKn ;  and  it  is  known  that  lime  and  magnesia  are  both  noxious  to  vegetation,  unless 
combined  with  this  principle. 

S1S9.  The  soils  improved  by  huming  are  all  sudi  as  contain  too  much  dead  Tegetable 
fibre,  and  which  consequently  lose  from  one  third  to  one  half  their  wdght  by  indner- 
ation ;  and  all  such  as  contain  their  earthy  constituents  in  an  impalpable  state  of  division, 
u  e.  the  stiff  clays  and  marls,  are  improved  by  burning :  but  in  coarse  sands,  or  rich 
■oils  containing  a  just  mixture  of  the  earths,  and  in  all  cases  in  which  the  texture  is 
aufficienlly  loose,  or  the  organisaUe  matter  suffidently  soluble,  die  process  of  toirefhction 
cannot  be  useful. 

9140.  All  poor  siliceous  sands  are  ir^jured  by  burning.  Toung  in  his  Essc^  on  Ma- 
nure states,  **  that  be  found  burning  injure  suid ;  and  the  operation  is  never  perfonned 
by  good  cultivators  upon  siliceous  sandy  soils,  after  they  have  once  been  brought  into 
culSvalioik'* 

SoMicf .  5.  Changing  ike  Condition  of  Lastds,  m  reqteet  to  Water, 

9141.  The  water  of  the  soil  where  superabundant  may  be  withdrawn^  and  when  deficient 
tuppHed :  these  operations  with  water  are  independent  of  its  supply  as  a  manure,  or  as 
affording  the  stimulus  of  heat  or  cold. 

9142.  Stagnant  water  may  be  considered  as  injurious  to  all  the  useful  classes  of  plants, 
by  obetnicting  perspiradon  and  intro-susception,  and  thus  diseaang  their  roots  and  sub- 
merged ports.  Where  the  surfiue-soil  is  properly  constituted,  and  rests  on  a  subsoil 
modcratdy  porous,  bodi  will  hold  water  by  capillary  attraction,  and  what  is  not  so 
tctained  will  sink  into  the  interior  strata  by  its  gravity ;  but  where  the  subsoil  is  reten- 
tivc  it  win  resist,  or  not  admit  with  sufiident  rapidity,  the  percolation  of  water  to  the 
omta  below,  which  accumulating  in  the  surfac&^oil,  till  its  proportion  becomes  exces- 
sive as  a  component  part,  not  only  carries  off  the  extractive  matter,  but  diseases  the 
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planli.  Hcnctt  the  oiigla  of  suiboe-dMiiiiii^  tluit  Is,  Uylag  knd  in  ridg«s  or  bedi»  or 
intemctiiig  it  with  imall  open  gutters. 

8143.  Springi,  Where  the  upper  stratum  is  porous  in  some  places,  and  letentiTe  in 
others,  and  on  a  retentive  base,  the  water,  in  its  progress  along  the  porous  bed  or  layer, 
will  be  interrupted  by  the  retentive  places  in  a  great  variety  of  ways,  and  there  accumu- 
lating will  burst  through  the  upper  surface  in  the  form  of  springs,  which  are  more  in- 
jurious than  surface-water,  as  being  colder,  and  generally  permanent  in  their  operation. 
Hence  the  origin  of  under-draining  in  all  its  varieties  of  ejecting,  extracting,  and  con- 
veying water. 

2144.  The  water  of  riven  may  become  injurious  to  lands  on  their  banks,  by  too  fre- 
quently overflowing  their  surface.  In  this  case  the  stream  may  be  included  by  mounds 
of  earth  or  other  matmals  impervious  to  water :  and  thus  aquatic  soils  rendered  dry 
and  fit  for  useful  herbage  and  aration.  The  same  may  be  said  of  lands  occasionally 
overflown  by  the  sea.  Hence  the  origin  of  embanking,  an  art  carried  to  a  great  extent 
in  Holland  and  Italy.  (See  Stneaion*i  Potthununu  Workt;  SigitnunuHf  Agr.  Tote,  g  and 
our  article  Smbanhnent,  in  Supp,  Eneyc  BriL  I8I9.) 

SI  45.  Irfigatiofi.  Plants  cannot  live  without  water,  any  more  than  they  can  proeper 
in  sells  where  it  is  superabundant ;  and  it  is  therefore  supplied  by  art  on  a  large  scale, 
either  by  surface  or  subterraneous  irrigation.  In  both  practices  the  important  points  are  to 
imitBte  nature  in  producing  motion,  and  in  applying  the  water  in  the  mornings  or  eten- 
ings,  or  under  a  douded  sky,  and  also  at  moderate  intervals,  The  eflRicts  of  water  con- 
stantly employed,  would,  in  most  cases,  be  such  as  attend  stagnated  water,  aquatic  soils, 
or  land-springs ;  and  employed  in  hot  sunshine,  or.  after  violent  heats,  it  may  check 
evaporation  and  destroy  life,  exactly  as  happens  to  those  who  may  have  bathed  in  cold 
spring  water  after  long  and  violent  exercise  in  a  hot  day.     {PhytoUfpa^  xv.  3.  5.) 

2146.  In  turface  irrigatian  the  water  is  conveyed  in  a  system  of  open  channels,  which 
require  to  be  most  numerous  in  such  grounds  as  are  under  drilled  annual  crops,  and 
least  so  in  sudi  as  are  sown  in  breadths,  beds,  or  ridges,  under  perennial  crops.  Thb 
mode  of  watering  has  existed  from  time  immemorial.  The  children  of  Israel  are  repre- 
sented as  sowing  their  seed  and  **  watering  it  with  their  foot ;"  that  is,  as  Calmet 
explains  it,  nusing  the  water  from  the  Nile  by  a  machine  woriced  by  the  feet,  from 
which  it  was  conducted  in  such  channels  as  we  have  been  describing.  It  is  general  in 
the  south  of  France  and  Italy ;  but  less  required  in  Britain. 

2147.  Subterraneout  irrigatian  may  be  effected  by  a  system  of  drains  or  covered 
gutters  in  the  subsoil,  which,  proceeding  from  a  main  Conduit,  or  other  supply,  can  be 
chaiged  with  water  at  pleasure.  For  grounds  under  the  culture  of  annual  plants,  this 
mode  would  be  more  convenient,  and  for  all  others  more  economical  as  to  the  use  of 
water,  than  surface  irrigation.  Where  the  under-stratum  is  gravelly,  and  rests  on  a 
retentive  stratum,  this  mode  of  watering  may  take  place  without  drains,  as  it  may  also 
on  perfectly  flat  lands,  by  filling  to  the  brim,  and  keeping  full  for  several  days,  surround- 
ing trenches ;  but  the  beds  or  fields  between  the  trenches  must  not  be  of  great  extent. 
This  practice  is  used  in  Lombardy  on  the  alluvial  lands  near  the  embouchures  of  the 
Po.  In  Lincolnshire  the  same  mode  is  practised  by  shutting  up  the  flood  gates  of  the 
mouths  of  the  great  drains  in  the  dry  seasons,  and  dius  damming  up  the  water  through 
all  the  ramifications  of  the  draioage  from  the  sea  to  their  source.  Hiis  was  first  sug-> 
gested  by  G.  Rennie  and  Sir  Joseph  Banks,  after  the  drainage  round  Boston,  conu 
pletod  about  1810.  A  similar  plan,  on  a  smaller  scale,  had  been  practised  in  Scotland, 
where  deep  mosses  had  been  drained  and  cultivated  on  the  surlace,  but  where,  in 
summer,  vegetation  failed  from  deficiency  of  moisture.  It  was  first  adopted  by  J. 
Smith,  (See  Estay  on  the  Imjtrooement  of  Peat-MoUf  1795,)  on  a  farm  in  Ayrshire,  and 
has  subsequently  been  brongbt  into  notice  by  J.  Johnston^  the  first  delineator  and  pro- 
fessor of  Elkinson's  system  of  draining. 

2148.  Manuring  by  irrigadon.  Irrigation  with  a  view  to  conveying  additions  to  the 
soil  has  long  been  practised,  and  is  an  evident  imitation  of  the  overflowing  of  alluvial 
lands,  whether  in  meadow  or  aration.  In  the  former  case  it  is  called  irrigation  or 
flooding,  and  in  the  latter,  warping.  Warping  is  used  chiefly  as  a  mode  of  enriching 
the  soil  by  an  increase  of  the  alluvial  depositions,  or  warp  of  rivers,  during  winter, 
where  the  surface  is  not  under  crop,  and  is  common  on  the  banks  of  the  Ouse. 

2149.  The  rationale  of  irrigation  is  thus  given  by  Sir  H.  Davy.  <<  In  genersl  in 
nature  the  operation  of  water  is  to  bring  earthy  substances  into  an  extreme  ftate  of 
division.  But  in  the  artificial  watering  of  meadows,  the  beneficial  efiects  depend  upon 
many  different  causes,  some  chemical,  some  mechanical.  Water  is  absolutely  essential 
to  vegetation ;  and  when  land  has  been  covered  by  water  in  the  winter,  or  in  the  begin- 
ning of  spring,  the  moisture  that  has  penetrated  deep  into  the  soil,  and  even  the  subsoQ, 
becomes  a  source  of  nourishment  to  the  roots  of  the  plants  in  the  summer,  and  preventa 
those  bad  effects  that  often  happen  in  lands  in  their  natural  state,  from  a  long  con- 
tinuance of  dry  weather.    When  the  water  used  in  irrigation  has  flowed  over  a  odaureous 
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country,  it  u  genenOy  found  impregnated  with  caibonato  of  lime ;  and  in  this  state  it 
tend%  in  many  instances,  to  ameliorate  the  soiL  Common  riyer  water  also  generally 
contsins  a  certain  portion  of  organisable  matter,  which  is  much  greater  after  rains  than 
at  other  times ;  or  which  exirts  in  the  largest  quantity  when  the  stream  rises  in  a 
cuhivated  country.  Even  in  cases  when  the  water  used  for  flooding  is  pure,  and  Aree 
from  fuiimal  or  vegetable  substances,  it  acts  by  causing  a  more  equable  difiusion  of 
nutritiTe  matter  existing  in  the  land ;  and  in  yery  cold  seasons  it  preserves  the  tender 
rooU  and  leaves  of  the  grass  from  being  afibcted  by  frost.  Water  is  of  greater  spedllc 
gimvtty  at  4S®  Fahrenheit,  than  at  SS^,  the  freezing  point ;  and  hence,  in  a  meadow 
irrigated  in  winter,  the  water  immediately  in  contact  with  the  grass  is  rarely  below  40^, 
n  di^ree  of  temperature  not  at  all  prejucUcial  to  the  living  organs  of  plants.  In  1804, 
in  the  month  of  March,  the  temperature  in  a  water  meadow  near  Hungerford  was 
examined  by  a  very  ddiatfe  thermometer.  Hie  temperature  of  the  air  at  seven  in  the 
morning  was  39^.  The  water  was  frosen  above  the  grass.  The  temperature  of  the  soil 
below  £e  water  in  which  the  roots  of  the  grass  were  fixed,  was  43^.**  Water  may  also 
operate  usefully  in  warm  seasons  by  moderatiDg  temperature,  and  thus  retarding  the 
over-rapid  progress  of  vegetation.  The  consequence  of  this  retardation  vrill  be  greater 
magnitude  and  improved  texture  of  the  grosser  parts  of  plants,  a  more  perfect  and 
ample  developement  of  tlieir  finer  parts,  and,  above  all,  an  increase  in  the  size  of  their 
fruits  and  seeds.  We  iqiprehend  this  to  be  one  of  the  principal  uses  of  flooding  rice- 
grounds  in  the  East ;  for  it  is  ascertained  that  the  rice-plant  will  perfect  its  8c«ds  in 
Europe,  and  even  in  this  country,  without  any  water  beyond  what  is  furnished  by  the 
weatlier,  and  the  natural  moisture  of  a  well  constituted  soil.  "  In  general,  those 
waten  which  breed  the  best  fish  are  the  best  fitted  for  watering  meadows ;  but  most  of 
the  benefits  of  irrigation  may  be  derived  from  any  kind  of  water.  It  is,  however,  a 
general  principle,  that  waters  containing  ferruginous  impregnation,  though  possessed  of 
fertilising  effgcts  when  applied  to  a  calcareous  soQ,  are  injurious  on  soils  that  do  not 
effervesce  with  acids ;  and  that  calcareous  waten,  which  are  known  by  the  earthy  deposit 
they  afibrd  when  boiled,  are  of  most  use  on  siliceous  soils,  or  other  soils  containing 
no  remarkable  quantity  of  carbonate  of  lime." 

SuBsxcT.  6.     Changing  the  Condition  of  Landtt  m  retpect  to  jitmotpherical  Ii^uenee. 

8150.  The  infiuenee  of  the  weather  on  9oUt  may  be  affected  by  changing  the  position  of 
their  surface  and  by  sheltering  or  shading. 

2151.  Changing  the  condition  of  lands,  a$  to  tolar  influence,  is  but  a  limited  means  of 
imimwement;  but  is  capable  of  being  mmed  to  some  account  in  gar^enmg.  It  ia 
cflfected  by  altering  the  position  of  their  surface,  so  as  that  surface  may  be  more  or  less 
at  right  angles  to  the  plane  of  the  sun's  rays,  according  as  heat  or  cdd  is  to  be  incressed 
or  diminished.  Hie  influence  of  the  sun's  rays  upon  any  plane  are  demonstrated  to  be 
as  their  number  and  perpendicularity  to  that  plane,  neglecting  the  effects  of  the  atmo- 
sphere. Hence  one  advantage  of  ridging  lands,  provided  the  ridges  run  north  and 
aouth ;  for  on  such  surfiuxs  the  rays  of  the  morning  sun  will  take  ^ect  sooner  on  the 
east  side,  and  those  of  the  afternoon  will  remain  longer  in  operation  on  the  west  side ; 
whilst  at  mid'day  his  elevation  will  compensate,  in  some  degree,  for  the  obliquity  of  hia 
nys  to  both  sides  of  the  ridge.  In  culture,  on  a  small  scale,  ridges  or  sloping  beds  for 
winter-crops  may  be  made  south-east  and  north-west,  with  their  slope  to  the  south,  at  an 
angle  of  forty  degrees,  and  as  steep  on  the  north  side  as  the  mass  can  be  got  to  stand ; 
and  mi  the  south  slope  of  such  ridge,  coterie  pariiuty  it  is  evident  much  earlier  crops 
may  be  produced  than  on  level  ground.  The  north  side,  however,  will  be  lost  during 
this  early  cropping ;  but  as  early  crops  are  soon  gathered,  the  whole  can  be  laid  level  in 
time  for  a  main  crop.  Hence  all  the  advantage  of  grounds  sloping  to  the  south  south- 
cast,  or  south-west,  in  point  of  precocity,  and  of  those  sloping  to  the  north  for  lateness  and 
diminished  evaporation.  Another  advantage  (^  such  surfaces  is,  that  they  dry  sooner 
after  rains,  whether  by  the  operation  of  natural  or  artificial  drainage ;  or  in  the  case  of 
sloping  to  the  south,  by  evaporation. 

2152.  Shdter,  whether  by  walls,  hedges,  strips  of  plantation,  or  trees  scattered  over 
tlie  surfi^e,  may  be  considaed  generally,  as  increasing  or  preserving  heat,  and  lessening 
evaporation  from  the  soiL  But  if  the  current  of  air  should  be  of  a  higher  temperature 
than  that  of  the  earth,  screens  against  wind  will  prevent  the  earth  from  beinff  so  soon 
heated ;  and  from  the  increased  evaporation  arising  from  so  great  a  multiplication  of 
vegetable  mnhee  by  the  trees,  more  cold  will  be  produced  afWr  rains,  and  the  atmosphere 
kept  in  a  more  moist  state,  than  in  grounds  perfectly  naked.  When  the  temperature  of 
a  current  of  air  is  lower  than  that  dT  Uie  euth,  screens  will  prevent  its  carrying  off  so 
much  heat;  but  more  especially  scattered  trees,  the  tops  of  which  will  be  chiefly  cooled 
whilst  the  under  surfaces  of  their  lower  branches  reflect  back  the  rays  of  heat  as  they 
radiate  from  the  surface  of  the  soiL  Heat  in  its  transmission  from  one  body  to  another, 
IbUows  the  same  laws  as  light;  and,  therefore,  the  temperature  of  the  surface  in  a  forest 
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will,  in  winter,  be  comidorably  higher  than  thit  of  a  aimikrly  conttitiited  mII  tntpomA 
to  the  full  influence  of  the  weather.  Hie  early  flowering  of  pkmta,  in  woods  and  he^gea, 
18  a  proof  of  this :  but  as  such  soils  cannot  be  so  easily  heated  in  summer,  and  arecoolBd 
yke  others  after  the  sinking  in  of  rains,  or  the  melting  of  snows,  the  e£fect  of  the  reflec- 
tion as  to  the  whole  year  is  nearly  neutralised,  and  the  average  temperature  of  the  year  of 
Buch  soik  and  situations  will  probaUy  be  found  Hot  greater  than  that  of  open  landa. 

215S.  Shading  the  ground,  whether  by  umbrageous  trees,  spreading  plants,  or  oorer- 
ing  it  with  tiles,  slates,  moss,  litter,  &c.  has  a  tendency  to  exclude  atmospherical  heal  and 
letain  moisture.  Shading  dry  loose  soils,  by  corering  them  with  litter,  or  slates^  or 
tiles,  laid  round  the  roota  of  plants,  is  found  very 


SvBsiCT.  7.     Botation  cf  Cropi, 

2154.  Growmg  diffhtmi  cropt  in  mcceuioH  is  a  piactioe  whicb  every  cultivator  kncwa 
to  be  highly  advantageous,  though  its  benefidal  influence  has  not  yet  been  fuUy  accounted 
for  by  i^emists.  l^e  most  general  theory  is,  that  though  all  plants  will  live  on  the  same 
food,  as  the  chemical  cipnstituents  of  their  roots  and  leaves  are  nearly  the  same,  yet  that 
many  species  require  particular  substances  to  bring  their  seeds  or  fhiits  to  perfeotioii,  aa 
the  analysis  of  these  seeds  or  fruits  often  afford  substances  diflbrent  from  those  which 
constitute  the  body  of  the  plant.  A  sort  of  rotation  may  be  said  to  take  place  in 
nature,  for  perennial  herbaceous  plants  have  a  tendency  to  extend  their  circumference^ 
and  rot  and  decay  at  their  centre,  where  others  of  a  different  kind  spring  up  and  succeed 
them.  This  is  more  especiaUy  the  case  with  travelling  roots,  as  in  min^  strswherryy 
creeping  crowfoot,  &c. 

2155.  The  rationale  ofrotationf  is  thus  given  by  Sir  H.  Davy.  «  It  is  a  great  advao* 
tage  in  the  convertible  system  of  cultivation,  that  the  whole  of  the  manure  is  employed  ; 
and  that  those  parts  of  it  which  are  not  fitted  for  one  crop,  remain  as  nourishment  for 
another.  'Vhun,  if  the  turnip  is  the  first  in  the  order  of  succesooo,  this  qrop,  manured 
with  decent  dung,  immediately  finds  sufficient  soluble  matter  for  its  nourishment ;  and 
the  heat  product  in  fermentation  assists  the  germination  of  the  seed  and  the  growth  of 
the  plant  If,  after  turnips,  barley  with  grass-seeds  is  sown,  then  the  land,  having  been 
little  exhausted  by  the  turnip  crop,  affords  the  soluble  parts  of  the  decomposing  manure 
to  the  grain.  The  grasses,  rye-grass,  and  clover  remain,  which  derive  a  small  part  only 
of  their  organised  matter  irom  the  soil,*  and  probably  consume  the  gypsum  in  the  manure 
which  would  be  useless  to  other  crops :  these  plants,  likewise,  by  their  large  systems  of 
leaves,  absorb  a  considerable  quantity  of  nourishment  from  the  atmoqihere ;  and  when 
ploughed  in  at  the  end  of  two  years,  the  decay  of  their  roots  and  leaves  affovds  manure 
for  the  wheat  crop ;  and  at  this  period  of  the  course^  the  woody  fibre  of  the  fann>yard 
manure,  which  contains  the  phosphate  of  lime  and  the  other  difficultly  soluble  parts,  is 
broken  down :  and  as  soon  as  the  most  exhausting  crop  is  taken,  recent  manure  is 
again  applied*  Peas  and  beans,  in  all  instances,  seem  well  adapted  to  prepare  ground 
for  wheat ;  and  in  some  rich  lands  they  are  raised  in  alternate  crops  for  years  together. 
Peas  and  beans  contain  a  small  quantity  of  a  matter  analogous  to  albumen ;  but  it  seems 
that  the  aaote,  which  forms  a  constituent  part  of  this  matter,  is  derived  from  the  atmo- 
sphere. The  dry  bean-leaf,  when  burnt,  yields  a  smell  approaching  to  that  of  d». 
composing  animal  matter ;  and  in  its  decay  in  the  soil,  may  ftimish  principles  capable  of 
becoming  a  part  of  the  gluten  in  wheat.  Though  the  general  oomposition  of  plants  is 
very  analogous,  yet  the  q)ecific  difference  in  the  products  of  many  of  them,  prove  that 
they  must  derive  different  materials  from  the  soil ;  and  though  the  vegetables  having  the 
smallest  system  of  leaves  will  propoitionably  most  exhaust  the  soil  of  common  nutritive 
matter,  yet  particular  vegetables,  when  their  produce  is  carried  off,  will  require  peculiar 
principles  to  be  supplied  Co  the  land  in  which  they  gK>w.  Strawberries  and  potatoes  at 
first  produce  luxuriantly  in  viigin  mould,  recently  turned  up  finom  pasture ;  but  in  a 
few  years  they  degenerate^  and  require  a  fresh  soiL  Lands,  in  a  course  of  years,  often 
cease  to  afford  good  cultivated  grasses ;  they  become  (as  it  is  popularly  said)  tired  of 
them ;  and  one  of  the  probable  reasons  for  this  is,  the  exhaustion  of  the  gypsum  contained 
inthesoiL*' 

2156.  The  powers  of  vegetables  to  eahaust  the  soil  of  the  princ^des  necessary  to  Aeir 
growth,  is  remarkably  exemplified  in  certain  Junguses*  Mushrooms  are  said  never  to 
rise  in  two  successive  seasons  on  the  same  ^wt ;  and  the  production  of  the  phenomena 
called  fairy  rings  has  been  ascribed  by  Dr.  Wollaston  to  the  power  of  the  peculiar  fungus 
which  forms  it,  to  exhaust  the  soil  of  the  nutriment  necessary  for  the  growth  of  the 
species.  The  consequence  is,  that  the  ring  annually  extends;  for  no  seeds  wiU  grow 
where  their  parents  grew  before  them,  and  the  interior  part  d  the  circle  has  been  ex- 
hausted by  preceding  crops ;  but  where  the  fungus  has  died,  nourishment  is  supplied  for 
grass,  which  usually  rises  within  the  circle,  coarse,  and  of  a  dark  green  coloTt 

8157.  A  rotation  is  unnecessary,  according  to  Grisentkwaite ;  and,  in  a  strict  chemical 
ffense,  what  ha  asserts  puuiiit  be  dieniod»     His  theory  is  a  refinement  on  the  ownimm 
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ides  of  the  iims  of*  foCatioa  ttited  above ;  but  by  giving  aono  details  of  tba  oonatttiwiU 
parts  of  certain  grains  and  certain  manures,  he  has  presented  it  in  a  more  clear  and 
striking  point  of  view  than  has  hitherto  been  done.  To  apply  the  theory  in  eveiy  case^ 
the  constituent  parts  of  all  manures  and  of  all  plants  (Ist,  their  roots  and  leaves,  and 
Sdly,  their  seeds,  fruits,  or  grains,)  must  be  known.  In  respect  to  manures  this  is  the 
case,  «nd  it  may  be  said  to  be  in  a  great  degree  the  case  as  to  the  most  useful  agri- 
cultural plants;  but,  unfortunately  for  our  purpose,  the  same  cannot  be  said  of  gaiden 
productions  in  general,  though  no  branch  of  culture  can  show  the  advantage  of  a  rota* 
tion  of  crops  more  than  horticulture,  in  the  practice  of  which  it  is  found  that  gsouods 
become  tired  of  particular  crops,  notwithstanding  that  manures  are  applied  at  pleasure. 
If  the  precise  efifets  of  a  rotation  were  aacertained,  and  the  ingredients  peculiarly  neces- 
sary to  every  species  pointed  out,  nothing  could  be  more  interesting  than  the  rnults  of 
experimentid  trials ;  and  whoever  shall  point  out  a  simple  and  economical  mode  by  which 
the  potatoe  may  be  grown  successivdv  in  the  same  soil,  and  produce  annually,  neglecting 
the  effects  oi  climate  as  dry  and  well-flavored  tubers,  or  nearly  so,  as  they  generally  pro- 
duce the  first  and  second  years  on  a  new  soil,  will  confer  a  real  benefit  on  society.  That 
wheat  may  be  grown  many  years  on  the  same  soil  by  the  use  of  animal  manures,  or  such 
as  contain  gluten,  Grisentfawaite's  theory  would  justify  us  in  believing  chemically ;  and  it 
ought  to  be  fiiirly  tried  by  such  cultivators  as  Coke  and  Curwen.  Till  this  is  done  in 
the  &ce  of  the  whole  agricultural  world,  and  the  produce  of  every  crop,  and  all  the  par- 
ticulars  of  its  culture,  accurately  reported  on  annually,  the  possibili^  of  the  thing  may 
beassented  to  from  the  premises,  but  will  not  be  acted  on ;  and,  in  fact,  even  the  best 
agricultural  chemists  do  not  consider  that  we  are  sufficiently  advanced  in  that  branch  of 
the  sdenoe  to  draw  any  conclusion,  H  priori^  very  much  at  variance  with  general  opinion 
and  experience.  It  should  always  1^  kept  in  mind,  that  it  is  one  thii^  to  produce  a 
crop,  and  a  different  thing  to  grow  crops  with  profit. 

S158.  Tkeprindples  ofroUUiont  (f  crops,  are  thus  laid  down  by  Tvart  and  Ch.  Pictet 
(Court  compltt  d^ JigricuUwre,  articles  AuoUmtfUt  and  Skuxeuion  de  Culture ;  and  TraUd 
4e$  Auolemau.  Paris^  8va 

TbeJbH  pHmdple.ar  flmdnMotal  point  is,  that  erery  ptont  evhaaits  tfastott. 

TheMCoitd,  tbmt  all  plants  do  not  exbsiut  the  toil  equsjW. 

The  HUrdf  that  plants  of  diftrent  Idndi  do  net  exhaust  the  soil  In  the  same  manner. 

The  fmrtk,  that  all  plants  do  not  reston  to  the  soU  the  same  quantity,  nor  the  sams  qaalitf  ef 


TbeJ^tk,  that  all  plants  are  not  equally  fiivoiable  to  the  growth  of  weedSL 
8159.  TktfoUawmgoonmquence$9re  drawn,  from  these  fundamental  principles ; 


Hrsf.    However  wen  a  soil  msy  be  pieparad.  It  cannot  long  nooriah  craps  of  the  same  Und  in  I 

Seeomd.    Erery  crop  impovexidies  a  soQ  more  or  less,  aoeordlQg  as  more  or  less  Is  restored  to  the  soil  hy 

tbepUnt  cttltlrated. 
Tmrd.    FerpendicularnMiCInf  plants,  and  such  as  root  horisontally,  oogjht  to  succeed  cash  other, 
Fomrtk.    Flants  of  the  same  kind  should  not  return  too  frequently  in  a  rotatloa 
F^fth.    Two  plants  ftvoraMe  to  the  growth  of  weeds,  ought  not  to  succeed  each  other. 
atMtk,    Such  ptanti  as  cBiliiently  exhaust  the  soil,  as  the  grains  and  oUplatats,  should  only  be  sown  when 

the  land  is  in  good  heart. 
Srvemtk.    loproportionasasoilisfimndtoezhaustitselfbysuccesBiire  crops,  plants  which  are  least  ex- 

banting  ought  tobecuhiTatsd. 

2160.  Influence  of  rotations  in  destroying  insects*  Olivier,  member  of  the  Institute  of 
France,  has  described  all  the  insects,  chiefly  tipula  and  muses,  which  live  upon  the  collar 
or  crown  of  the  roots  of  the  cereal  grasses,  and  he  has  shewn  that  tfaey  multiply  themselves 
without  end,  when  the  same  soil  presents  the  same  crop  for  sevend  years  in  succession, 
or  even  crops  of  analogous  species.  But  when  a  crop  intervenes  on  which  these  insects 
cannot  live,  as  beans  or  turnips,  after  wheat  or  oats,  then  the  whole  race  of  these  insects 
perish  from  the  field,  for  want  of  proper  nourishment  for  their  larva.  [Mem*  de  la  Sodeti 
Royal  et  Centrale  ^Agt.  de  Paris,  vol.  viL) 


CBAr.  II. 

Of  Manures* 

2161.  Every  species  of  matter  capable  of  promoting  the  growth  of  vegetables  may  be  con- 
ndered  as  manure.  On  ezamininff  the  constituents  of  vegetables,  we  shall  find  that 
they  are  composed  of  oxygen,  hydrogen,  caii>on,  and  nitrogen,  or  asotc,  with  a  small 
proportion  of  saline  bodies.  It  is  evident,  therefore,  that  tlie  substances  employed 
as  manure  should  also  be  composed  of  these  elements,  for  unless  they  are,  there  will 
be  a  deficiency  in  some  of  the  elements  in  the  vegetable  itself;  and  it  is  probable 
that  such  deficiency  may  prevent  the  fonnation  of  those  substances  within  it,  for  which  its 

Y  4 
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peculiar  organiattion  ia  contrived,  and  upon  wUcfa  ita  healthy  exiHenee  dependa.  Hm 
elementary  bodies  above  enumerated  are  all  contained  in  ammaly  and  te  three  iint  in 
vegetable  matters.  Sometimes  vegetables,  though  very  seldom,  contain  a  small  quantity 
of  nitrogen.  As  certain  salts  are  also  constantly  found  to  be  present  in  healthy  living 
vegetables,  manures  or  vegetable  food  may,  consequently,  be  dutinsuished  into  aninial» 
vegetsble,  and  saline.  The  authors  whom  we  have  already  mentionea  (9065.)  as  produc- 
ing the  first  chemical  treatises  on  soOs,  were  also  the  first  to  treat  chemically  of  manurea. 
Of  these,  the  latest  in  the  order  of  time  is  Sir  H.  Davy,  fium  whose  highly  aatisfartnffy 
work  we  shall  extract  the  greater  part  of  this  chapter. 

Skct.  I.     OfMamtres  of  Ammal  and  VegeiaiU  Origin* 

8162.  Dealing  animal  and  vegetalie  tubataneei  constitute  by  fiur  the  most  important 
class  of  manures,  or  vegetable  food,  and  may  be  considered  as  to  the  theory  of  their 
operation,  tiieir  specific  kinds,  and  their  preservation  and  application  in  prsctice. 

SinsiCT.  I.     The  Tkeoty  cfthe  Operation  ffliamtret  ofAnimai  and  Vegetable  Orightm 

S169.  The  rationaXe  of  organic  manuret  is  very  satis&ctorily  g^ven  by  Shr  H.  Davy, 
who»  after  having  provedf  that  no  solid  substances  can  enter  in  that  statv  into  the  plant, 
explains  the  manner  in  which  nourishment  is  derived  from  vegetable  and  animal  sub- 
stances. 

SI  64.  V^etaUe  and  animal  tuhstancet  deposited  in  the  toS,  as  is  shown  by  universal  ex- 
perience, are  consumed  during  the  process  of  vegetation  ;  and  they  can  only  nourish  the 
plant  by  affording  solid  matters  capable  of  being  dissolved  by  water,  or  gaseous  snhstanoea 
capable  of  being  absorbed  by  the  fluids  in  the  leaves  of  vegetables ;  but  such  parts  of 
them  as  are  rendered  gaseous,  and  pass  into  the  atmosphere,  must  produce  a  comparatively 
small  effect,  for  gases  soon  become  difhised  through  the  mass  of  the  surrounding  air. 
The  great  object,  therefore,  in  the  application  of  manure  should  be  to  make  it  affwd  aa 
much  soluble  matter  as  possible  to  the  roots  of  the  plant ;  and  that  in  a  slow  and  gra- 
dual manner,  so  that  it  may  be  entirely  consumed  in  fonning  its  sap  and  organised 
parts. 

SI  65.  Mudlaginauty  geUtHnoutf  taccharine,  oUy,  and  extractioe fluids,  earbonie  add,  and 
looter,  are  substances  that  in  their  unchanged  states  contain  almost  ail  the  principles 
necessary  for  the  life  of  plants;  but  there  are  few  cases  in  which  they  can  be  applied 
as  manures  in  their  pure  forms ;  and  vegetable  manures,  in  general,  contain  a  greist  ex- 
oess  of  fibrous  and  insoluble  matter,  which  must  undergo  chemical  changes  b^gre  they 
can  become  the  food  of  plants. 

SI  66.  The  nature  of  the  changes  on  these  substances ;  of  the  causes  which  occasion  them, 
and  which  accelerate  or  retard  tl^m ;  and  of  the  products  they  afford,  have  been  sdentifi  - 
cally  stated  and  explained  by  our  great  agricultural  chemist.  If  any  fresh  vegetable  matter 
vrhich  contains  sugar,  mucilage,  starch,  or  other  of  the  vegetable  compounds  soluble  in 
vrater,  be  moistened,  and  expoaed  to  air,  at  a  temperature  from  SS9  to  80^,  oxygen  will 
soon  be  absorbed,  and  carbonic  add  formed ;  heat  will  be  produced,  and  dasdc  fluids, 
principally  caibonic  add,  gaseous  oxide  of  carbon,  and  hydro-carbonate  will  be  evolved ; 
ft  dark'Colored  liquid,  of'  a  sUghtly  sour  or  bitter  taste,  will  likewise  be  formed ;  and  if 
the  process  be  suffered  to  continue  for  a  time  sufiidently  long,  nothing  solid  will  remain, 
except  earthy  and  saline  matter,  colored  black  by  charcoal.  The  dark-colored  fluid 
formed  in  the  fennentation  always  contains  acetic  add ;  and  when  albumen  or  gluten 
exists  in  the  vegetable  substance,  it  likewise  contains  volatile  alkali.  In  proportion  as 
there  is  more  gluten,  albumen,  or  matten  soluble  in  water,  in  the  vegetable  substances 
exposed  to  fennentation,  so  in  proportion,  all  other  drcumstances  being  equal,  will  tlie 
process  be  more  rapid.  Pure  woiody  fibre  alone  undergoes  a  change  veiy  slowly ;  but 
its  texture  is  broken  down,  and  it  is  eadly  resolved  into  new  aliments,  when  mixed  with 
substances  more  liable  to  change,  containing  more  oxygen  and  hydrogen.  Volatiie  and 
fixed  oils,  resins,  and  wax,  are  more  susceptible  of  change  than  woody  fibre,  when  ex- 
posed to  air  and  water ;  but  much  less  liable  than  the  other  vegetable  compounds  ;  and 
even  the  most  inflammable  substances,  by  the  absorption  of  oxygen,  become  gradually 
soluble  in  water.  Animal  mattera  in  general  are  more  liable  to  decompose  than  veget- 
able substance^;  oxygen  is  absorbed  and  cartKmic  add  and  ammonia  formed  in  tlie 
process  of  their  putndluition.  They  produce  fetid,  compound,  elastic  fluids  and  like- 
wise axote :  they  afford  dark-colored  add  and  oily  fluids,  and  leave  n  residuum  of  salts 
and  earths  mixed  with  carbonaceous  matter. 

2167.  The  prindpal  animal  substances  which  constitute  their  difiterent  parts,  or  which 
are  found  in  their  blood,  tbdr  secretions,  or  thdr  excrements,  are  gelatine,  fibrine, 
mucus,  fatty,  or  oily  matter,  albumen,  urea,  uric  add,  and  different  <Kber  add,  saline, 
and  earthy  matters. 

2168.  General  treatment  qf  organic  manures.  Whenever  manures  consist  prindpally  of 
matter  sduble  in  water,  it  is  evident  that  thev  fermentation  or  puticfiKtion  should  be 
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pwTOPted  M  nmchaa  poniblo;  and  ilie  only  ones  in  which  tiiOM  pfOceMOs  cm  be  umAiI; 
mt9  when  the  Buuuire  conaisto  principally  of  vegetable  or  anunal  fibre.  The  drcnm- 
atances  necesaaiy  lor  the  putrefiurtion  of  animal  subatances  are  nmilar  to  those  required 
for  the  fermentation  of  vegetable  nibttances ;  a  temperature  above  the  fireeiing  point,  the 
presence  of  water,  and  tlw  presence  of  oxygen,  at  least  in  the  first  stage  of  the  process. 
To  prevent  manures  firom  decomposing,  they  should  be  preserved  dry,  defended  from  the 
contact  of  air,  and  kept  as  cool  as  possible.  Salt  and  alcohol  appear  to  owe  their 
powers  of  preserving  animal  and  vegetable  substances  to  their  attraction  for  water^  by 
which  they  prevent  its  decomposing  action,  and  likewise  to  their  excluding  air. 

SuasKT.  S.     {If  the  d^erent  l^)edes  of  Manures  ^Jnimal  and  Vegetable  Onghu 

2169.  The  propertiee  and  nature  of  the  manures  in  common  use  should  be  known  to 
every  cultivator :  for  a^  difibrent  manures  contain  different  proportions  of  the  elements 
necessary  to  vegetation,  so  they  require  a  difibrent  treatment  to  enable  them  to  produce 
their  full  effects  in  culture. 

91 70.  jlU  green  mccndentplanti  contain  saccharine  or  mucilaginous  matter,  with  woody 
fibres  and  readily  ferment.  They  cannot,  therefore,  if  intended  for  manure,  be  used  too 
aoon  after  their  death.  Hence  the  advantage  of  digging  or  plougliing  in  green  crops, 
whether  natural,  of  weeds,  or  sown  on  purpose ;  they  must  not,  however,  be  turned  in  tod 
deep,  otherwise,  as  Mrs.  Ibbetson  has  shown  (PhUoi,  Mag,  1816),  fermentation  will  be 
prevented  by  compression  and  exclusion  of  air.  -.  Green  crops  should  be  ploughed  in,  if  it 
be  poasible,  when  in  flower,  or  at  the  time  the  flower  is  beginning  to  appear,  for  it  is  at 
this  period  that  they  contain  the  largest  quantity  of  easily  soluble  matter,  and  that  their 
leavea  are  most  active  in  forming  nutrittve  matter.  Green  crops,  pond-weeds,  the  paring 
of  hedges  or  ditches,  or  any  kind  of  fk-esh  vegetable  matter,  require  no  preparation  to  fit 
them  for  manure.  The  decomposition  slowly  proceeds  beneath  the  soil ;  the  soluble  mat- 
ters are  gradually  dissolved,  and  the  slight  fermentation  that  goes  on,  checked  by  the  want 
of  a  free  communication  of  air,  tends  to  render  the  woody  fibre  soluble  without  occasion- 
ing the  rapid  dissipation  of  elastic  matter.  When  old  pastures  are  broken  up  and  made 
arable,  not  only  haa  the  soil  been  enriched  by  the  death  and  slow  decay  of  the  planta 
which  have  left  soluble  mattera  in  the  soil,  but  the  leaves  and  roots  of  the  grasses,  living 
at  the  time,  and  occupying  so  large  a  part  of  the  surface,  afford  sacdiarine,  mudlagin- 
Gos,  and  extractive  matters,  which  become  immediately  the  food  of  the  crop,  and  the 
gradual  decomposition  affbrda  a  supply  fbr  successive  years. 

5171.  Rape-caket  which  is  used  with  great  success  as  manure^  contains  a  largequantity 
of  mucilage,  some  albuminous  matter,  and  a  small  quantity  of  oil.  This  manure  should 
be  used  recent,  and  kept  as  dry  as  possible  before  it  is  applied.  It  forms  an  excellent 
dressing  for  turnip  crops ;  and  i  most  economically  applied  by  being  thrown  into  the  soil' 
at  the  same  time  with  the  seed. 

51 72.  Matt-dust  consists  chiefly  of  the  infant  radicle  separate  from  the  grain.  Sur 
H.  Davy  never  made  any  experiment  upon  this  manure ;  but  has  great  reason  to  suppose 
it  mtist  contain  saccharine  matter,  and  this  will  account  for  its  powerful  effects.  like 
rape-cake,  it  diould  be  used  as  dry  as  possible,  and  itsfermentation  prevented. 

2173.  Unseed~cake  is  too  valuable  as  a  food  for  cattle  to  be  much  employed  as  a 
manure.  Hie  water  in  which  flax  and  hemp  are  steeped,  for  the  purpose  of  obtaining 
the  pure  vegetsble  fibre,  haa  considerable  fertilising  powers.  It  appears  to  contain  a 
sobatance  analogous  to  albumen,  and  likewise  mudi  vegetable  extractive  matter.  It 
putrifles  very  rniidily.  By  the  watering  pnx»is,  a  certain  degree  of  fermentation  is  ab- 
■olntely  necessary  to  obtain  the  flax  and  hemp  in  a  proper  state ;  the  water  to  which  they 
have  been  exposed  should  therefore  be  used  as  a  manure  as  soon  as  the  vegetable  fibre 
ia  reatiaved  from  it.  Waahing  with  aoap  has  been  succesafiiUy  substituted  for  watering' 
bylie. 

2174.  Sea^weedSf  consisting  of  different  species  of  fud,  algc,  and  oonfervs,  are  much 
used  as  a  manure  on  the  sea-coasts  of  Britain  and  Ireland.  By  digesting  the  common 
fbcua,  which  is  the  sea-weed  usually  most  abundant  on  the  coast,  in  boiling  water,  one- 
ciglith  of  a  gelatinous  substance, will  be  obtained,  with  characters  similar  to  mucilage.  A 
quantity  distilled  gave  nearly  four  fifths  of  its  weight  of  water,  but  no  ammonia ;  the 
water  had  an  empyreumatic  and  slightly  sour  taste ;  the  ashes  contained  sea-salt,  car- 
bonate of  soda,  and  carbonaceous  matter.  The  gaseous  matter  affbrded  was  small  in 
quantity,  principally  carbonic  acid,  and  gaseous  oxide  of  caitwn,  with  a  little  hydro-car- 
bonate. This  manure  is  transient  in  its  eff'ects,  and  does  not  last  for  more  than  a  single 
crop ;  which  is  easily  accounted  for  fknom  the  hvge  quantity  of  water,  or  the  elements  of 
water,  it  contains.  It  decays  without  producing  heat  whoi  exposed  to  the  atmosphere, 
and  seems,  aa  it  wer^  to  melt  down  and  dissolve  away.  A  large  heap  has  been  entirely 
destroyed  in  less  than  two  years,  nothing  remaining  but  a  litde  black  fibrous  matter. 
Some  of  die  firmest  part  of  a  fuoia  were  sufibred  to  remain  in  a  dose  jar,  containing  at- 
niospiieiic  air  for  afbrtdght :  in  this  time  it  had  become  very  much  ^veiled;  the  sidea 
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of  the  jar  were  lined  with  dew.  The  air  examined  wai  found  to  have  lost  oKygen,  and 
contained  carbonic  add  gas.  Sea-weed  is  sometimes  suffered  to  cement  before  it  is 
used ;  but  this  process  seems  wholly  unnecessary,  for  there  is  no  Bbrous  matter  rendered 
soluble  in  the  process,  and  a  part  of  the  manure  is  lost.  The  best  cultivators  use  it  as 
fresh  as  it  can  be  procured ;  and  the  practical  results  of  this  mode  of  applying  it  are 
exactly  confonnable  to  the  theory  of  its  operation.  The  carbonic  add  formed  by  its  in- 
dpient  fermentatioa  must  be  partly  dissolved  by  the  water  set  free  in  the  same  process  $ 
and  thus  become  capable  of  absorption  by  the  roots  of  plants.  The  effects  of  the  se»- 
vreed,  as  manure^  must  prindpally  depend  upon  this  caibonic  acid,  and  upon  the  soluble 
mudlage  the  weed  contains ;  some  fbcus  which  had  fermented  so  as  to  have  lost  about 
half  its  wdght,  afforded  leas  than  one-twelfUi  of  mucilaginous  matter ;  from  winch  it  may 
\>e  &irly  concluded  that  some  of  this  substance  is  destroyed  in  fermentation. 

2175.  Dry  itraw  of  wheat,  oats,  barley,  beans,  and  peas,  and  spoiled  bay,  or  any  other 
similar  kind  of  dry  v^etable  matter,  is,  in  all  cases,  useful  manure.  In  general,  such 
substances  are  made  to  ferment  before  they  are  employed,  though  it  may  be  doubted 
whether  the  practice  should  be  indiscriminately  adopteii.  Firom  400  sprains  of  dry  barley- 
straw  eight  grains  of  matter  soluble  in  water  were  obtained,  which  had  a  brown  color,  and 
tasted  like  mucilage.  From  400  grains  of  wheaten  straw,  were  obtained  five  grains  of  a 
similar  substance.  There  can  be  no  doubt  that  the  straw  of  different  crops,  immediately 
ploughed  into  the  ground,  affords  nourishment  to  plants ;  but  there  is  an  objection  to  thu 
method  of  using  straw,  fhnn  the  difficulty  of  burying  long  straw,  and  from  its  rendering 
the  husbandry  touL  When  straw  is  made  to  ferment,  it  becomes  a  more  manageable 
manure ;  but  there  is  likewise,  on  the  whole,  a  great  loss  of  nutritive  matter.  More 
manure  is  perhaps  supplied  for  a  single  crop ;  but  the  land  is  less  improved  than  it  would 
be,  supposing  the  whole  of  the  vegetable  matter  could  be  finally  diyided  and  mixed  with 
the  sool.  It  is  usual  to  caixy  straw  that  can  be  employed  for  no  other  purpose  to  the 
dunghill,  to  ferment,  and  decompose ;  but  it  is  worth  experiment,  whether  it  may  not  be 
more  economically  applied  when  chopped  small  by  a  proper  machine,  and  kept  arj  till  it 
is  ploughed  in  for  the  use  of  a  crop.  In  this  case,  though  it  would  decompose  mudi  mora 
slowly,  and  produce  less  effect  at  first,  yet  its  influence  would  be  much  more  lasting. 

2176.  i^(sret0oodyj!6re  seems  to  be  the  only  vegetable  matter  that  requires  fennentation 
to  render  it  nutriUve  to  plants.  Tonnen*  spent  bark  is  a  substance  of  this  kind. 
A.  Young,  in  his  excellent  Estay  on  Manure,  states,  *'  that  ipent  bark  seemed  rather  to 
injure  than  assist  vegetation  ;*'  winch  he  attributes  to  the  astringent  matter  that  it  contains. 
But,  in  £ict,  it  is  freed  from  all  soluble  substances,  by  the  operation  of  water  in  the  tan- 
pit ;  and  if  injurious  to  vegetation,  the  effect  is  probsbly  owing  to  its  agency  upon  water» 
or  to  its  mechanical  effects.  It  is  a  substance  veiy  absorbent  and  retentive  of  moisture, 
and  yet  not  penetrable  by  the  roots  of  plants. 

2177.  7n^l  fieoly  fiuil/«r  is  a  substance  of  the  same  kind.  It  remains  for  yean  exposed 
to  water  and  air  without  undergoing  change,  and  in  this  state  yields  little  or  no  nourish- 
ment to  plants.  Woody  fibre  will  not  fermen^  unless  some  substances  are  mixed  with 
it,  which  act  the  same  part  as  the  mucilage,  sugar,  and  extractive  or  albuminous  matters, 
with  which  it  is  usually  associated  in  herbs  and  succulent  vegetables.  Lord  Meadowbank 
}faa  judiciously  recommended  a  mixture  of  common  farm-yard  dung  for  the  purpose  of 
bringing  peat  into  fermentation :  any  putresdble  or  fermentable  substance  will  answer 
the  end ;  and  the  more  a  substance  heats,  and  the  more  readily  it  ferments,  the  better  will 
it  be  fitted  for  the  purpose.  Lord  Meadowbank  states,  that  one  part  of  dung  is  sufii- 
dent  to  bring  three  or  four  parts  of  peat  into  a  state  in  which  it  is  fitted  to  be  applied  to 
land;  but  of  course  the  quantity  must  vary  according  to  the  nature  of  the  dung  and  of 
the  peat.  In  casesin  which  some  living  vegetables  are  mixed  with  the  peat,  the  ferment- 
ation will  be  more  readily  effected. 

2178.  Tanners*  ^)ent  bark,  shavings  of  wood,  and  sawdust  will  probably  require  as 
much  dung  to  bring  them  into  fermentation  as  ihe  wont  kind  of  peat.  Woody  fibre 
may  be  likewise  prepared,  so  as  to  become  a  manure,  by  the  action  of  life.  It  is  evident 
from  the  analysis  of  woody  fibre  by  Gay  Lussac  and  Utenard  (which  shows  that  it  con- 
sists prindpally  of  the  dements  of  water  and  carbon,  the  carbon  being  in  laiger  quantities 
than  in  the  other  vegetable  compounds),  that  any  process  which  tends  to  abstract  catbo- 
mK^ous  matter  from  it,  must  bring  it  nearer  in  composition  to  the  soluble  prindples ;  and 
this  is  done  in  fermentation  by  the  absorption  of  oxygen  and  production  of  carbonic  add ; 
and  a  similar  effect,  it  wiU  be  shown,  is  produced  by  lime. 

2179.  Woodr-asheSf  imperfectly  formed,  that  is,  wood-ashes  containing  much  charcoal,  are 
said  to  have  been  used  with  success  as  a  manure.  A  part  of  their  effects  may  be  owing 
to  the  slow  and  gradual  consumption  of  the  charcoal,  which  seems  capable,  under  other, 
circumstances  than  those  of  actual  combustion,  of  absorbing  oxygen  so  as  to  became  car- 
bonic add.  In  April  1803,  some  wdl-bumt  charcoal  was  endosed  by  Sir  H.  Davy,  in 
a  tube,  half  filled  with  pure  water,  and  half  with  common  air ;  the  tube  was  bennetically 
liealed.    Ihe  tube  wai  opowd  under  pure  water,  in  the  qpdypg  of  1804,  it « time  when. 
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the  atmospheric  tetoporature  and  presaure  were  neariy  the  eame  as  at  the  eommeneement 
of  the  experiment.  Some  water  rushed  in ;  and  on  expelling  a  little  air  by  heat  fiom  the 
tube;,  and  analysing  it,  it  was  found  to  oontain  only  seren  per  cent,  of  oxygen.  The 
water  in  the  tube,  when  mixed  with  lime-water,  proiduced  a  copious  precipitate ;  so  that 
carbonic  add  had  evidently  been  formed  and  dissolved  by  the  water. 

3180.  Manurajrom  anifiuU  suitUmoeSf  in  general,  requite  no  chemical  preparation  to 
fit  them  for  the  soil.  The  great  object  of  the  fiiimer  is  to  blend  them  with  the  earthy 
constituents  in  a  proper  state  of  division,  and  to  prevent  their  too  rapid  decomposition. 

8181.  The  entire  jtartt  of  the  mtiKies  ofhmd  ardmait  are  not  conunonly  used  as  manure, 
ihough  there  are  many  cases  in  which  such  an  application  might  be  easily  made.  Horses, 
dogs,  sheep,  deer,  and  other  quadrupeds  that  have  died  accidentally,  or  of  disease,  after 
their  skins  are  separated,  are  often  suffered  to  remain  exposed  to  the  air,  or  immersed  in 
water,  till  they  are  destroyed  by  birds  or  beasts  of  prey,  or  entirely  decomposed ; .  and  in 
this  case,  most  of  their  organised  matter  is  lost  for  the  land  in  which  they  Ue,  and  a  oon^ 
aiderable  portion  of  it  employed  in  giving  off  noxious  gases  to  tlie  atmosphere.  By 
covering  dead  animals  with  five  or  six  times  their  bulk  of  soil,  mixed  with  one  part  i 
lime,  and  suffering  them  to  remain  for  a  few  months;  their  decomposition  would  im» 
pr^nate  the  soil  with  soluble  matters,  so  as  to  render  it  an  excellent  nuuiure ;  and  by 
mixing  a  little  fresh  quick-Ume  with  it  at  the  time  of  its  removal,  the  disagreeable  effluvia 
would  be  in  a  great  measure  destroyed ;  and  it  might  be  applied  in  the  same  way  as  any 
other  manure  to  crops. 

2182.  Fith  forms  a  powerful  manure,  in  whatever  state  it  is  applied ;  but  it  cannot  be 
ploughed  in  too  fresli,  though  the  quantity  should  be  limited.  A.  Young  records  an 
experiment,  in  which  herrings  ^read  over  a  field,  and  ploughed  in  for  wheat,  produced 
so  rank  a  crop,  that  it  was  entirely  laid  before  harvest*  The  refuse  pilchards  in  Com- 
vnill  are  used  throughout  the  county  as  a  manure,  with  excellent  effects.  They  are 
luualiy  mixed  with  sand  or  soil,  and  sometimes  with  sea-weed,  to  prevent  them  from 
nisinj;  too  luxuriant  a  crop.  The  effects  are  perceived  for  sev^al  yesn.  In  the  fens  of 
Uncolnshire,  Cambridgediire,  and  Norfolk,  the  little  fishes  called  sticklebacks,  are 
icaugfat  in  the  shallow  waters  in  such  quantities,  that  they  form  a  great  article  of  manure 
in  the  land  bordering  on  the  fens.  It  is  easy  to  explain  the  operation  of  fish  as  a  ma- 
nure. The  skin  u  principally  gelatine ;  which,  from  its  slight  state  of  cohesion,  is  readily 
soluble  in  water  t  fat  or  oil  is  always  found  in  fishes,  either  under  the  skin  or  in  some  of 
the  viscera ;  and  their  fibrous  matter  contains  all  the  eawntial  elements  of  vegetable 
substances. 

2183.  Amongst  oify  euheianeet,  blubber  has  been  employed  as  a  manure.  It  is  most 
useful  when  mixed  with  clay,  sand,  or  any  common  soil,  so  as  to  expose  a  large  surface 
to  the  air,  the  oxygen  of  which  produces  soluble  matter  from  it.  Lord  SomerviUe  used 
blubber  with  great  success  at  his  farm  in  Surrey.  It  was  made  into  a  heap  with  soil, 
and  retained  its  powers  of  fertilising  for  several  successive  years.  The  carbon  and 
hydrogen  abounding  in  oily  substances,  fully  account  for  their  effects ;  and  their  dura- 
bility is  easily  explained  from  the  gradual  manner  in  which  they  change  by  the  actbn  o£ 
air  and  water. 

2 1 84.  Sones  are  much  used  as  a  manure  in  the  neighborhood  of  London.  Af%er  being 
bioken,  and  boiled  for  grease,  they  are  sold  to  the  farmer.  The  more  divided  they  are, 
tiie  more  powerful  are  their  ^ects.  The  expense  of  grinding  them  in  a  mill  would 
probably  be  repaid  by  the  increase  of  their  fertilising  powers ;  and  in  the  state  of  powder 
4hey  might  be  used  in  the  drill  husbandry,  and  delivered  with  the  seed,  m  the  same 
mannfT  as  rape-cake.  Bone>du8t  and  bone-shavings,  the  refuse  of  the  turning  manu* 
iSMture,  may  be  advantageously  employed  in  the  same  way.  The  basis  of  bone  is  con- 
stituted  by  earthy  salts,  prindpally  phosphate  of  lime,  with  some  carbonate  of  limie  and 
phosphate  of  magnesia ;  the  easily  decomposable  substances  in  bone,  are  fat,  gelatine, 
and  cartilage,  which  seems  of  the  same  nature  as  coagulated  albumen.  According  to 
the  analysis  of  Fourcroy  and  Vauquelin,  ox-bones  are  composed  of  decomposable  animal 
matter  51 ;  phosphate  of  lime  37*7,  carbonate  of  lime  10,  phosphate  of  magnesia  1-3 ;  —« 
total  100. 

2185.  Som  is  a  still  more  powerful  manure  than  bone,  as  it  contains  a  larger  quantity 
of  decomposable  animal  matter.  From  500  grains  of  ox-horn,  Hatchett  obtained  only 
1*5  grains  of  earthy  residuum,  and  not  quite  half  of  this  was  phosphate  of  lime.  The 
shavings  or  turnings  of  horn  form  an  excellent  manure,  though  they  are  not  sufficiently 
abundant  to  be  in  common  use.  llie  animal  matter  in  them  seems  to  be  of  the  nature 
of  coagulated  albumen,  and  it  is  slowly  rendered  soluUe  by  the  action  of  water.  Ite 
earthy  matter  in  Ikhii,  and  still  more  that  in  bones,  prevents  the  too  rapid  decomposition 
4ii  the  animal  matter,  and  renders  it  very  durable  in  its  effects. 

2186.  Hair,  woollen  rags,  andfaUkers,  are  all  analogous  in  composition,  and  princi-* 
pally  consist  of  a  substance  amiiar  to  albumen  united  to  gelatine,     lliis  is  shown  by  the 
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ingeiibiM  rcwrchoi  of  Hatcliett.    Hw  theory  of  their  opentlon  is  slmikr  to  that  of 
bone  and  honi  ahavtngs. 

S187.  The  refute  of  the  d^erent  fnanufacturet  of  Mn  and  leather  form  very  naeftil 
manures ;  such  aa  the  ahannga  of  the  currier,  furriera*  dippings,  and  die  ofials  of  the 
tan-yard  and  of  tiie  glue-maker.  The  gelatine  contained  in  erery  kind  of  skin  is  in  a 
state  fitted  for  its  gradual  solution  or  decomposition ;  and  when  buried  in  the  aoi!,  it 
lasts  for  a  considerable  time,  and  constantly  affords  a  supply  of  nutritive  nutter  to  the 
plants  in  its  neighborhood. 

SI  88.  Blood  contains  certain  quantities  of  all  the  principles  found  in  other  animal  sub- 
stances, and  is  consequently  a  very  good  manure.  It  has  been  already  stated  that  it 
contains  fibrine ;  it  likewise  contains  albumen ;  the  red  particles  in  it,  which  have  been 
supposed  by  many  foreign  chemists  to  be  coloured  by  iron  in  a  particular  state  of  combin- 
ation with  oxygen  and  acid  matter,  Brande  considers  as  formed  of  a  peculiar  animal 
substance  containing  very  little  iron.  Hie  scum  taken  from  the  boilers  of  the  sugar- 
bakers,  and  which  is  used  as  manure,  principally  consists  of  bullocks*  blood,  which  has 
been  employed  for  the  purpose  of  separating  the  impurities  of  common  brown  sugar,  by 
means  of  the  coagulation  of  its  albuminous  matter  by  the  heat  of  the  boiler. 

SI  89.  The  different  species  of  corals,  coraUmes,  and  sponges,  must  be  considered  as  sub- 
stances of  animal  origin.  FVom  the  analysis  of  Hatchett,  it  appears  that  all  these 
substances  contain  considerable  quantities  of  a  matter  analogous  to  coagulated  albumen  ; 
the  sponges  afford  likewise  gelatine.  According  to  Merat  Guillot,  white  cond  contains 
equal  parts  of  animal  matter  and  carbonate  of  lime;  red  coral  46 '5  of  animal  matter, 
and  53*5  of  carbonate  of  lime;  articulated  coralline  51  of  animal  matter,  and  49  of 
carbonate  of  lime.  These  substances  are  never  used  as  manure  in  this  country,  except 
in  cases  when  they  are  accidentally  mixed  with  sea-weed ;  but  it  is  probable  that  the 
corallines  might  be  advantageously  employed,  as  tliey  are  found  in  considerable  quantity 
on  the  rocks,  and  bottoms  of  the  rocky  pools  on  many  parts  of  our  coast,  where  die  land 
gradually  declines  towards  the  sea ;  and  they  might  be  detached  by  hoes,  and  collected 
without  much  trouble. 

SI  90*  Amongst  excremerUUious  atumal  subtUmeet  used  as  manures,  urine  is  the  one 
upon  which  the  greatest  number  of  chemical  experiments  have  been  made,  and  the 
nature  of  which  is  best  understood.  The  urine  of  the  cow  contains,  according  to  the 
experiments  of  Brande :  water  65 ;  phosphate  of  lime  3 ;  muriates  of  potassa  and  ammonia 
15 ;  sulphate  of  potassa  6 ;  caitwnates,  potassa,  and  ammonia  4 ;  urea  4. 

Si 91.  The  vrine  of  the  horse,  according  to  Fourcroy  and  Vauquelin,  contains,  of  car- 
bonate of  lime  1 1,  carbonate  of  soda  9,  benioate  of  soda  84,  muriate  of  potassa  9,  urea  7, 
water  and  mucilage  940.  In  addition  to  these  substances,  Brande  found  in  it  phosphate 
of  lime.  Hie  urine  of  the  ass,  the  camel,  the  rabbit,  and  domestic  fowl%  have  been 
submitted  to  different  experiments,  and  their  constitution  have  been  found  similar.  In 
the  urine  of  the  rabbit,  in  addition  to  most  of  the  ingredients  above  mentioned,  Vau- 
quelin detected  gelatine ;  and  the  same  chemist  discovered  uric  add  in  the  urine  of  do- 
mestic fowls.  Human  urine  contains  a  greater  variety  of  constituents  than  any  other 
species  examined.  Urea,  uric  add,  and  another  add  similar  to  it  in  nature,  called 
rosadc  add,  acetic  add,  albumen,  gelatine,  a  resinous  matter,  and  various  salts  are  found 
in  it.  The  human  urine  differs  in  composition,  according  to  the  state  of  the  body,  and 
the  nature  of  the  food  and  drink  made  use  ofl  In  many  cases  of  disease  there  isa  much 
larger  quantity  of  gelatine  and  albumen  than  usual  in  die  urine  ^  and  in  diabetes  it  con- 
tains sugar.  It  is  probable  that  the  urine  of  the  same  aniznal  must  likewise  diffier 
according  to  the  different  nature  of  the  food  and  drink  used;  and  this  will  account  for 
discordances  in  some  of  the  analysis  that  have  been  published  on  the  subject  Urine  is 
very  liable  to  change,  and  to  undeigo  the  putrefactive  process ;  and  that  of  carnivorous 
animals  more  rapidly  than  that  of  graminivorous  animals.  In  proportion  as  there  is  more 
gelatine  or  albumen  in  urine,  so  in  proportion  does  it  putrefy  more  quickly  The  spedes 
of  urine  that  contains  most  albumen,  gelatine,  and  urea,  are  the  best  as  manures ;  and  all 
urine  contains  the  essential  elements  of  v^;etables  in  a  state  of  solution.  During  the 
putrefaction  of  urine  the  greatest  part  of  the  soluble  animal  matter  that  it  contains  is 
destroyed:  it  should  consequentiy  be  used  as  fresh  as  possible ;  but  if  not  mixed  with 
solid  matter,  it  should  be  diluted  with  water,  as,  when  pure,  it  contains  too  large  a  quan- 
tity of  animal  matter  to  form  a  proper  fluid  nourishment  for  absorption  by  the  roots  of 
plants. 

S19S.  Putrid  urine  abounds  in  ammomacal  salb;  and  though  less  active  than  fresh 
urine,  is  a  very  powerful  manure.  According  to  a  recent  analysis  published  by  Berze- 
lius,  1000  parts  of  urine  are  composed  of,  water  933 ;  urea  30*1 ;  uric  add  1  ;  muriate  of 
ammonia,  free  lactic  add,  lactate  of  ammonia,  and  animal  matter  1 7  -14.  Ilie  renudnder 
different  salts,  phosphates,  sulphates,  and  muriates, 

SI  93.  Dung  of  birds*  Amongst  excrementitious  solid  substances  used  as  manures,  one 
of  the  most  powerful  is  the  dung  of  birds  that  feed  on  animal  food,  particularly  the  dung  of 
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sea-Urds.  Tbe  guand^  nrhlch  b  uwd  to  »  gnat  extent  in  South  Anwricft,  and  wliidt  b 
the  manure  tbat  feitilisee  the  eterile  plains  of  Peni)  u  a  production  of  this  kind.  It  exists 
abundantly,  as  we  are  tnfonne4*by  Humboldt,  on  the  small  islands  in  the  Sooth  Sea,  at 
Chinche,  Ilo,  Iza,  and  Arica.  Fifty  vessels  are  laden  with  it  annually  at  Chinche,  each  of 
which  carries  ft-om  1500  to  2000  cubical  feet.  It  is  used  as  a' manure  only  in  very 
small  quantities ;  and  particularly  for  crops  of  maiie.  Some  experiments  were  made  on 
specimens  of  guano  in  1805.  It  appeared  as  a  fine  brown  powder;  it  blackened  by  heat, 
and  gave  off  strong  ammoniacal  fumes;  treated  with  nitric  acid,  it  afforded  uric  add. 
In  180^  Fourcroy  and  Vauquelin  published  an  elaborate  analysis  of  guana  Hiey 
state  that  it  contains  a  fourth  part  of  its  weight  of  uric  add,  partly  saturated  with  am- 
monia, and  partly  with  potassa;  some  phosphoric  add  comluned  with  the  bases,  and 
likewise  with  lime.  Small  quantities  of  sulphate  and  muriate  cf  potassa,  a  little  &tty 
matter,  and  some  quartzose  sand.  It  is  easy  to  explain  its  fertilizing  properties:  from 
its  composition  it  might  be  supposed  to  be  a  very  powerful  manure.  It  requires  water 
for  the  solution  of  its  soluble  matter  to  enable  it  to  produce  its  full  beneficial  effect  on  crops. 

SI 94.  The  dung  ofseioMrdt  has  never  been  much  used  ^a  a  manure  in  this  country ; 
but  it  b  probable  that  even  the  soil  of  the  small  islands  on  our  coast  much  frequented  by 
them  would  fertilise.  Some  dung  of  sea-birds,  brought  from  a  rock  on  the  coast  olf 
Merionethshire,  produced  a  pow^fiil,  but  transient  ^ect  on  grass.  The  rains  in  our 
dimate  must  tend  very  much  to  injure  this  spedes  of  manure,  where  it  is  exposed  to 
them,  soon  after  its  deposition;  but  it  may  probably  be  found  in  great  perfection  in 
caverns  or  clefts  in  rock^  haunted  by  cormorants  and  gulls.  Some  recent  cormorants* 
dung,  when  examined,  had  not  at  all  the  appearance  of  guano ;  it  was  of  a  greyish- 
white  colour;  had  »  very  fetid  smell,  like  that  of  putrid  animal  matter;  when  acted 
on  by  quick-lime,  it  gave  abundance  of  ammonia;  treated  with  nitric  add,  it  jrielded 
uric  add. 

SI  95.  NigkL  toUt  it  b  well  known,  b  a  very  powerful  manure,  and  very  Uable  to  de- 
compose. It  differs  in  composition;  but  always  abounds  in  substances  composed  of 
carbon,  hydrogen,  azote,  and  oxygen.  From  the  analysis  of  Berzelius,  it  appears  that  a 
pert  of  it  b  always  soluble  in  water;  and  in  whatever  state  it  b  used,  whether  recent  or 
fermented,  it  supplies  abundance  of  food  to  plants.  The  disagreeable  smell  of  nigfat- 
aoil  may  be  destroyed  by  mixing  it  with  quick-lime  f  and  if  exposed  to  the  atmosphere 
in  thin  layers,  strewed  over  widi  quick-lime  in  fine  weather,  it  speedily  dries,  b  easily 
pulverised,  and  in  thb  state,  may  be  used  in  the  same  manner  asiape-cake^  and 
delivered  into  the  furrow  with  the  seed*  The  Qiinese,  who  have  mora  practical  know- 
ledge of  the  use  and  iqiplication  of  manures  than  any  other  people  existing,  mix  their 
night-soil  with  one  third  of  its  wdgfat  of  fat  marl,  make  it  into  cakes,  and  dry  it  by 
«x|io«ure  to  tbe  sun.  These  cakes,  we  are  informed  by  the  French  missionaries,  have  no 
disagreeable  smdl,  and  form  a  common  artide  of  commerce  of  the  empire.  The  earth, 
by  its  absorbent  powers,  probably  prevents,  to  a  certain  extent,  the  action  of  moisture 
upon  the  dung,  and  likewise  defends  it  from  the  effects  of  tar.  Desiccated  night-soil,  in 
a  state  of  powder,  forms  an  article  of  internal  commerce  in  France,  and  is  known  under 
the  name  ot poudrette.  In  London  it  b  mixed  with  quick-lime^  and  sold  in  cakes  under 
the  name  of  **  desiccated  night-soil. " 

SI  96.  Pigeoms'  dung  comes  next  in  order,  as  to  fertilising  power.  100  grains  di- 
gested in  hot  water  for  some  hours,  produced  S3  grains  dT  soluble  matter,  which 
afforded  abundance  of  carbonate  of  ammoma  by  distillation ;  and  left  carbonaceous 
matter,  saline  matter,  prindpally  common  salt,  and  carbonate  of  lime  as  a  residuum. 
Pigeons'  dung,  when  moist,  readily  fermentt,  and  after  fermentation,  contains  less 
soluble  matter  than  before;  from  100  parts  of  fermented  pigeons*  dung,  only  dght  parts 
of  soluble  matter  were  obtained,  which  gave  proportionably  less  carbonate  of  ammonb  in 
dbtfllation  than  recent  pigeons'  dung.  It  b  evident  that  thb  manure  should  be  applied 
as  new  as  possible;  and  when  dry,  it  may  be  employed  in  the  ssme  manner  as  the  other 
manures  capable  of  bdng  pulvensed.  'Dm  sail  in  woods,  where  great  flocks  of  wood- 
pigeons  roost,  b  often  highly  impregnated  with  thdr  dung,  and  it  cannot  be  doubted, 
vrooJd  form  a  valuable  manure.  Such  soil  will  often  yidd  ammonia  when  distilled  with 
lime.  In  the  winter,  likewise,  it  usually  contains  abundance  of  vegetable  matter,  tiie 
remains  of  decayed  leaves,  and  the  dung  tends  to  bring  the  vegetable  matter  into  a  state 
of  solution.     Manuring  was,  and  still  is,  in  great  esteem  in  Persia. 

SI  97.  The  dung  ofdtnnetticfowls  approaches  very  nesriy  in  its  nature  to  pigeons'  dung. 
Uric  add  has  been  round  in  it.  It  gives  carbonate  of  ammonia  by  distillation,  and  im- 
mediately yidds  soluble  matter  to  water.  It  b  very  liable  to  ferment.  The  dung  of 
fbwb  b  employed,  in  common  with  tiiat  of  pigeons,  by  tanners,  to  bring  on  aalight  degree 
of  putrefiM^ion  in  skins  that  are  to  be  used  for  making  soft  leather ;  for  thb  purpose 
tbe  dung  b  difRised  through  water.  In  thb  state  it  rapidly  undergoes  putrefaction,  and 
brings  on  a  sbnilar  change  in  the  skin.  The  excrements  of  dogs  are  employed  by  the 
tanner  with  similar  effects.  In  all  cases,  the  contents  of  thegratna-,  as  the  pit  b  called 
in  wfaicfa  loft  skins  are  prepand  by  dung,  must  form  a  veiy  useful  manure. 
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S19a.  jRahbiuf  dmig  has  wnw  been  snlyMd  It  is  umi  wiiii  greit  taocca  as  a 
manure  by  some  fiurmen,  idbo  find  it  profitable  to  keep  nbbita  in  audi  a  manner  as  tm 
preaerve  their  dnng.  It  ia  Isid  on  aa  Ireah  as  poasibrey  and  is  found  better  the  less 
it  has  fennented. 

Si  99.  TAtf  dung  of  cattle,  oxen,  and  cowa^  has  been  chenucally  eiamined  by  Einhof 
and  Thaer.  Tliey  found  that  it  contained  matter  soluble  in  water ;  and  that  it  gave  ia 
^rmentatioa  nearly  the  aame  producta  aa  vegetable  aubatancea,  abaoibtng  oxygen,  and 
producing  carbonie  acid  gaa. 

5200.  The  recent  dung  of  tkeep  and  if  deer  afibnls,  when  long  boiled  in  water,  aolu- 
ble  matters  which  equal  horn  two  to  three  per  cent,  of  their  weight.  Theae  soluble  subi- 
Btances,  procured  by  solution  and  evaporation,  when  examin«i,  contain  a  very  aaiiall 
quantity  of  matter  analogous  to  animal  mucus ;  and  are  principally  composed  of  a  bitter 
extract,  soluble  both  in  water  and  in  alcoboL  Hiey  give  ammoniacal  fumes  by  distil- 
lation, and  appear  to  dtfier  very  little  in  composition.  Some  blades  of  grass  were 
watered  for  several  successive  days  with  a  solution  of  these  extracts ;  they  evidently 
became  greener  in  consequence,  and  grew  more  vigorously  than  graaa  in  otber  respects 
under  the  aame  drcumstancea.  The  part  of  the  dung  of  cattle,  aheep,  and  deer,  not 
aoluble  in  water,  appears  to  be  mere  woody  fibre,  and  precisely  analooouato  the  reaiduum 
of  those  vegetablea  that  fonn  their  food  after  they  have  been  deprived  of  all  their  aohible 
materials. 

5201.  The  dung  of  honet  gives  a  brown  fluid,  which,  when  evaporated,  yielda  a  hitler 
extract,  which  afforda  ammoniacal  fumea  more  copioualy  than  that  from  the  dung  of 
oxen. 

2S02.  In  the  ireaiment  of  the  pure  dung  of  cattle,  theep,  and  horses,  there  seems  no 
reason  why  it  should  be  made  to  ferment  except  in  the  soil,  like  the  other  pure  dungs ; 
or,  if  suffered  to  ferment,  it  should  be  only  in  a  very  slight  degree.  Hie  grass,  in  the 
neighborhood  of  recently  voided  dung,  is  always  coarse  and  dark  green ;  some  persons 
have  attributed  this  to  a  noxious  quality  in  unfermenting  dung ;  but  it  seems  to  be  rather 
the  result  of  an  excess  of  food  furnished  to  the  plants. 

320S.  Street  and  road  dung  and  the  tweepmgt  of  houses  may  be  all  regarded  as  com- 
posite manures ;  the  constitution  of  them  is  necesaarily  various,  as  they  are  derived  from 
a  number  of  different  substances.  These  manures  are  usually  applied  in  a  proper 
manner,  without  being  fermented. 

2204.  Soot,  which  is  principally  formed  from  the  combustion  at  pit-coal  or  coal,  gene- 
nerally  contains  likewise  substances  derived  ftom  animal  matters.  This  is  a  voy 
powerful  manure.  It  affords  ammoniacal  salta  by  distillation,  and  yields  a  brown 
•xtnct  to  hot  water,  of  a  bitter  taste.  It  likewise  contains  an  empyreumatic  oil.  Its 
great  basis  is  charcoal,  in  ^  state  in  which  it  is  capabb  of  being  rendered  soluble  by  the 
action  of  oxygen  and  water.  This  manure  is  well  fitted  to  be  used  in  the  dry  states 
thrown  into  die  ground  with  the  aoed,  and  requires  no  preparation. 

SmMier.  S.     Qf  the  firmentmg,  preserving,  and  t^ipfymg  of  Manures  ofAninuU  and 

Vegetable  Origin* 

2205.  On  the  management  of  organic  manures  depends  much  of  their  value  aafbod  to 
plants.  The  great  mass  of  manures  procured  by  the  cultivator  are  a  mixture  of  animal 
and  vegetable  matters,  and  the  great  source  of  supply  is  the  farm  or  stable  yard.  Here 
the  excrementitious  matter  of  horses,  cattle,  swine,  and  poultry,  is  mixed  with  straw, 
haulm,  chaff,  and  various  kinds  of  litter.  To  what  degree  should  this  be  fermented 
before  it  is  iqiplied  to  the'  soil?  And  how  can  it  best  be  preserved  when  not  immediately 
wanted? 

25N)6.  A  slight  incipient  fenstentation  is  undoubtedly  of  use  in  the  dunghill ;  fbr,  by 
means  of  it  a  disposition  is  brought  on  in  the  woody  fibre  to  decay  and  dissolve,  when 
it  is  carried  to  the  land,  or  plou^ed  into  the  soil ;  and  woody  fibre  is  always  in  great  ex- 
cess in  the  refuse  of  the  farm.  Too  great  a  degree  of  fermentation  is,  however,  very 
pr^udicial  to  the  oompoeite  manure  in  the  dunghill :  it  is  better  that  there  should  be  no 
fermentation  at  all  before  the  manure  is  used,  than  that  it  ahould  be  carried  too  far. 
The  excesa  of  fermentation  tenda  to  the  deatniction  and  dissipation  of  the  most  useful 
part  of  the  manure ;  and  the  ultimate  results  of  this  process  are  like  those  of  oombns. 
tion.  It  is  a  common  practice  amongst  formers  to  suffer  the  famwyard  dung  to  formeai 
till  the  fibrous  texture  of  the  vegetable  matter  is  entirely  broken  down ;  and  till  the 
maniure  becomes  perfectly  cold,  and  so  soft  as  to  be  easily  cut  by  the  spade.  lade- 
pendent  of  the  general  theoretical  views  unfavorable  to  this  practice,  founded  upon  tlw 
nature  and  compoaitioD  of  vegetable  substances,  there  an  many  aiguments  aokl  fods 
which  show  that  it  is  prefudicial  to  the  interests  of  the  fanner. 

2207.  During  the  niolent  Jermentation  which  is  necessary  for  ndndng  fsBin-yaid 
manure  to  the  state  in  which  it  ia  called  short  muck,  not  only  a  ho-ge  quantity  of  fluid,  but 
'**      '    of  gaaeous  matter  is  lost;  so  much  ao^  that  the  dung  is  i«diioed  one  half,  or  two 
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tUrds  In  woglit ;  and'^  princSpftl  elastic  matter  Asengaged,  i«  caibonk  add  with  iome 
ammoDia ;  and  both  these,  if  retained  by  the  moiBtiire  in  the  soil,  as  has  been  stated 
before,  are  capable  of  becoming  a  useful  nourishment  of  plants.  In  October,  1608,  Sir 
H.  Davy  filled  a  large  retort  capable  of  containing  three  pints  of  water,  widi  some  hot 
fermenting  manure,  consisting  principally  of  the  fitter  and  dung  of  cattle ;  he  adapted 
a  small  receiTer  to  the  retort,  and  connected  the  whole  with  a  mercurial  pneumatic 
appantus,  so  as  u>  collect  the  oondensible  and  elastic  fluids  which  might  rise  from  the 
dung.  Tlie  receiver  soon  became  lined  with  dew,  and  drops  b^^  in  a  few  hours  to 
trickle  down  the  sides  of  it.  Elastic  fluid  likewise  was  generated ;  in  three  days  thirty- 
five  cubical  inches  had  been  fonned,  which,  when  analysed,  were  found  to  contain 
twenty-one  cubical  inches  of  carbonic  acid,  the  remainder  was  hydrocsrbonate  mixed 
widi  some  asote,  probably  no  more  than  existed  in  the  common  air  in  the  receiver.  The 
fluid  matter  collected  in  the  receiver  at  the  same  time  amounted  to  nearly  half  an  ounce. 
It  had  a  saline  taste,  and  a  disagreeable  smeU,  and  contained  some  acMate  and  carbonate 
of  ammonia.  Finding  such  products  given  off  from  fermenting  litter,  he  introduced 
the  beak  of  another  retort,  filled  with  similar  dung,  very  hot  at  the  time,  in  the  soil 
amongst  the  roots  of  some  grass  in  the  bordor  of  a  garden ;  in  less  than  a  week  a  very 
distinct  effect  was  produced  on  the  grass ;  upon  the  spot  exposed  to  the  influence  of  the 
matter  disengaged  in  fermentation,  it  grew  with  much  mcxre  luxuriance  than  the  grass  in 
any  other  part  of  the  garden.  —  Besides  the  dissipation  of  gaseous  matter,  when  ferment- 
ation is  pushed  to  the  extreme,  there  is  another  disadvantage  in  the  loss  of  heat,  which, 
If  exdfeed  in  the  soil,  is  useful  in  promoting  the  germination  of  die  seed,  and  in  assisting 
die  plant  in  the  first  stage  of  its  growth,  when  it  is  most  feeble  and  most  liable  to  disease : 
and  the  fermentation  of  manure  in  the  soil  must  be  particularly  favorable  to  the  wheat 
crop^  in  preserving  a  genial  temperature  beneath  the  surface  late  in  autumn  and  during 
winter.  Again,  it  is  a  general  prindple  in  chemistry,  that  in  all  cases  of  decomposition, 
anbatanoes  combine  much  more  readily  at  the  moment  of  their  disengagement,  than  after 
tfaey  have  been  perfectly  fonned.  And  in  fermentation  beneath  the  scdl  the  fluid  matter 
produced  is  applied  instantly,  even  whilst  it  is  warm,  to  the  organs  of  the  plant,  and 
eoDsequently  is  more  likely  to  be  eflSdent,  than  in  manure  that  has  gone  through  the 
pMoess;  and  of  which  all  the  prindplcs  have  entered  into  new  combinations. 

S906.  Cktcking  fermenUOion  by  covering,  **  There  are  reasons  suflidently  strong,** 
Grisentfawaite  observes,  <<  to  discourage  the  practice  of  allowing  dung  heaps  to  fennent 
and  rot  without  intemiption.  It  appears  that  public  opinion  has  slowly  adopted  the 
deriaiona  of  chemical  reasoning,  and  dung-fnetf  as  they  are  called,  have  been  formed  with 
a  view  to  save  what  was  before  lost ;  a  stratum  of  mould,  sustaining  the  heap,  being 
placed  to  reodve  the  fluid  parts,  and  a  covering  of  mould  being  applied  to  prevent  the 
dissipation  of  the  lerial,  or  gaseous  products.  These  purposes  and  contrivances,  unfor- 
tunately, like  many  of  the  other  operations  of  husbandry,  were  not  directed  by  sdentific 
knowWi^e.  To  cover  is  so  commonly  believed  to  confine,  that  there  is  no  wonder  that 
tfie  practical  cultivator  adopted  it  in  this  instance  from  such  a  considerntion.  But  it  is  in 
Tain ;  the  elasticity  of  the  gases  generated  is  such  as  no  covering  whatever  could  possibly 
confine.  If  it  were  perfectly  compact,  it  could  only  preserve  as  much  carbonic  add  as 
b  equal  to  the  Yolume  or  bulk  of  air  within  it ;  a  quantity  too  inconsiderable  to  be 
regarded,  could  it  even  be  saved ;  but  every  particle  of  it  must  be  disengaged,  and  lost, 
when  the  covering  is  removed." 

8909.  Checking  /ertnerUation  by  watering  is  sometimes  recommended ;  but  this  prao- 
tioe  15  inconsistent  with  just  chemical  views.  It  may  cool  the  dung  for  a  short  time ;  but 
moisture,  as  before  stated,  is  a  prindpal  agent  in  all  processes  of  decomposition.  Dry 
fibrous  matter  vrill  never  ferment.  Water  is  as  necessary  as  air  to  the  process;  and  to 
supply  it  to  fiermenting  dung,  is  to  supply  an  agent  which  will  hasten  its  decay.  In  all 
cases  vriMtt  dung  is  fbmenting,  there  are  simple  tests  by  which  the  rapidity  of  the  pro- 
cess and  consequently  the  injury  done^  may  be  discovered.  If  a  thermometer,  plunged 
into  the  dung,  does  not  rise  to  above  one  hundred  degrees  of  Fahrenhdt,  there  is  little 
danger  of  much  aeriform  matter  flying  ofil  If  the  temperature  is  higher,  the  dung 
should  be  immediately  spread  abroad.  When  a  piece  of  paper,  moistened  in  muriatic 
add,  held  over  the  steams  arising  fixmi  a  dunghill,  gives  dense  fbmes,  it  is  a  certain  test 
that  the  deoorapoeation  is  going  too   far,   for  this  indicates  that  volatile  alkali  is 


S210I.  In  Jmor  iff  the  appHcatisn  ofjarm^yard  dung  in  a  recent  state,  a  great  mass  of 
ftda  may  be  found  in  die  writinffs  of  sdentific  agriculturists.  A.  Young,  in  the  Essay 
en  litmuretf  already  quoted,  adduces  a  number  of  excellent  autiiorities  in  support  of  the 
^an.  Bfany,  who  doubted,  have  been  lately  convinced  ;  and  perhaps  there  is  no  subject 
of  iavestigadon  in  which  -there  is  such  a  union  of  theoretioBl  and  practical  evidence. 
Witliin  ths  last  seven  years  Coke  has  entirely  given  up  the  system  formerly  adopted  on 
hit  frnn,  of  applying  fermented  dung ;  and  his  crops  have  been  sinoe  as  good  as 
tey  ever  were,  and  has  manure  goes  neariiy  twice  as  fio*.    A  great  ofcjectioB  against 
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lUghdy  fermented  dung  b,  that  weeds  iprliig  up  mafe  luxuriantly  when  it  li  applied. 
If  there  are  seeds  cs^tied  out  in  the  dung,  they  certainly  will  germinate ;  but  it  is  seldom 
that  this  can  be  the  case  to  any  extent ;  and  if  the  land  is  not  cleansed  of  weeds,  any 
kind  of  manure,  fermented  or  unfermented,  will  occasion  their  rapid  growth.  If  slightly 
fermented,  farm-yard  dung  is  used  as  a  top-dressing  for  psstures,  the  long  straws  and 
unfermented  vegetable  matter  remaining  on  the  surface  should  be  removed  as  soon  as 
the  grass  b^ins  to  rise  vigorously,  by  nking,  and  carried  back  to  the  dunghill :  in 
this  esse  no  manure  will  be  lost,  and  Uie  husbandry  will  be  at  once  clean  and  econo- 
mical. In  cases  when  ferm-yard  dung  cannot  be  immediately  applied  to  crops,  the 
destructive  fermentation  of  it  should  be  prevented  as  much  as  possible  :  the  principies 
on  which  this  may  be  effected  have  been  already  alluded  to.  The  surface  should  be 
defended  as  much  as  possible  from  the  oxygen  of  the  atmosphere ;  a  compact  marl,  or  a 
tenadoua  clay,  offers  the  best  protection  against  the  air ;  and  before  the  dung  is  covered 
over,  or,  as  it  were,  sealed  up,  it  should  be  dried  as  much  as  possible.  If  the  dung  is 
found  at  any  time  to  heat  strongly,  it  should  be  turned  over,  and  cooled  by  exposure  to 
die  air. 

SSU.  Hie  doctrine  of  the  proper  appUcaHon  of  manures  from  organised  substances, 
offers  an  illustration  of  an  important  part  of  the  economy  of  nature,  and  of  the  happy 
order  in  which  it  is  arranged.  The  death  and  decay  of  animal  substances  tend  to 
resolve  organised  forms  into  chemical  constituents ;  and  the  pernicious  effluvia  disen- 
gaged in  the  process  seem  to  point  out  the  propriety  of  burying  them  in  the  soil,  where 
th^  are  fitted  to  become  the  food  of  vegetables,  ^le  fermentation  and  putre&ction  of 
organised  substances  in  the  free  atmosphere  are  noxious  processes ;  beneath  the  surfece 
of  the  ground,  they  are  salutary  operations.  In  this  case  the  food  of  plants  is  prepared 
where  it  can  be  used ;  and  that  which  would  offend  the  senses  and  injure  the  health,  if 
exposed,  is  converted  by  gradual  processes  into  forms  at  beauty  and  of  usefulness ;  tlw 
f€edd  gas  is  rendered  a  constituent  of  the  aroma  of  the  flower,  iad  what  might  be  poison 
becomes  nourishment  to  animals  and  to  man* 

2S1 S.  To  preterve  dung  for  amf  time^  the  situation  in  which  it  is  kept  is  of  importance. 
It  should,  if  possible,  be  defended  from  the  sun.  To  preserve  it  under  sheds  would  be 
of  great  use ;  or  to  make  the  site  of  a  dunghill  on  the  north  side  of  a  walL  The  floor 
on  which  the  dung  is  heaped,  should,  if  possible,  be  paved  with  flat  stones ;  and  there 
should  be  a  little  inclination  from  each  side  towards  the  centre,  in  which  there  should  be 
drains  connected  with  a  small  well,  ftimiahed  with  a  pump,  by  which  any  fluid  matter 
may  be  collected  for  the  use  of  the  land.  It  too  often  happens  that  a  dense  mucilaginoua 
and  extractive  fluid  is  suffered  to  drain  away  from  the  dunghiU,  so  as  to  be  entirdy  lost 
to  the  farm. 

SiCT.  IL     OfMmwret  ofUmaral  Origin, 

2S13.  Earthy  and  talme  manures  are  probably  of  more  recent  invention',  and  doubtless 
of  more  uncertain  use  than  those  of  animal  and  vegetable  origin.  The  conversion  of 
matter  that  has  belonged  to  living  structures  into  origimd  forms,  is  a  process  tint  can 
be  easily  understood ;  but  it  is  more  difficult  to  follow  those  operationB  by  wiiich  earthy 
and  saline  matters  are  consolidated  in  the  fibre  of  plants,  and  by  which  they  are  made 
subservient  to  their  functions.  These  are  capable  of  being  materially  elucidated  by 
modem  diemistry,  and  shall  here  be  considered  as  to  the  theory  of  their  operation,  and 
specific  kinds. 

SumxcT.  1.     Theorycf  the  Operation  of  Mineral  Manvrei, 

S214.  Saline  and  calcareous  substances  form  the  principal  fossil  manures.  Much  has 
been  written  on  lime  and  common  salt,  both  in  the  way  of  speculation  and  reasoning 
from  fects,  which,  from  want  of  chemical  knowledge,  has  turned  to  no  useful  account, 
and  cultivators  till  very  lately  contented  themselves  with  stating  that  these  substances 
acted  as  stimuli  to  the  soil,  something  like  condiments  to  the  digestive  oigans  of  animals. 
Even  chemists  themselves  are  not  yet  unanimous  in  all  their  opinions ;  but  iftill  the  result 
of  their  enquiries  will  be  found  of  great  benefit  to  the  scientific  cultivator. 

2215.  Various  opinions  exist  as  to  the  rationale  of  the  operation  of  mineral  manures. 
**  Some  enquirers,*'  Sir  H.  Davy  observes,  "  adopting  that  sublime  genendisation  of 
the  ancient  philosophers,  that  matter  is  the  same  in  essence,  and  that  the  different  sub- 
stances, considered  as  elements  by  chemists,  are  merely  different  arrangements  of  the 
same  indestructible  particles,  have  endeavored  to  prove,  that  all  the  varieties  of  the  prin- 
ciples found  in  plants,  may  be  formed  from  the  substances  in  the  atmosphere ;  and  that 
vegetable  life  is  a  process  in  which  bodies  that  the  analytical  philosopher  is  unable  to 
dunge  or  to  form,  are  constantly  composed  and  decomposed.  But  the  general  resulta 
of  experiments  are  very  much  opposed  to  the  idea  of  the  composition  of  the  eaiths^  by 
plants,  from  any  of  the  elementi  found  in  the  atmosphere,  or  in  water,  and  there  are 
various  fiKts  contradictory  to  the  idea."    Jacquin  states,  that  the  ashes  of  glass-wort 
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(MmAi  toda}f  when  it  growt  in  lAland  dtaatunify  aflbcd  the  YegStMe  alkaU ;  when  it 
gfowB  on  the  tea-shore,  where  compounds  which  sfioid  the  fosnl  or  marine  alkali  are 
mote  alMmdant,  it  yields  that  substance.  Du  Hamd  found  that  plants  which  usually 
grow  on  the  sea  shore»  made  small  progress  when  planted  in  soils  containing  little  com- 
mon  salt.  The  sun^flower,  when  growing  in  lands  containing  no  nitre,  dott  not  afford 
that  substance ;  though  when  watml  by  a  solution  of  nitre,  it  yields  nitre  abundantly. 
Hie  tables  dT  De  Saineure  show  that  the  ashes  of  plants  are  similar  in  constitution  to  the 
soils  in  which  they  have  vegetated.  De  Saussure  made  plants  grow  in  solutions  of  dif- 
ferent salts ;  and  he  ascertained  that,  in  all  cases,  certain  portions  of  the  salts  were 
absorbed  by  the  plants,  and  found  unaltered  in  their  organs.  Even  animals  do  not 
appear  to  possess  the  power  of  forming  the  alkaline  and  earthy  substances.  Dr.  Fordyoe 
fijond,  that  when  canary-birds,  at  the  time  they  were  laying  eggs,  were  deprived  of  access 
to  carbonate  of  lime,  their  eggs  had  soft  shells ;  and  if  there  is  any  process  for  wiiich  na* 
tare  may  be  conceived  most  likely  to  supply  resources  of  this  kind,  it  is  that  connected 
with  the  reproduction  of  the  species. 

2S16.  //  $eems  a  fair  ccndutionf  as  the  evidence  on  the  subject  now  staiub^  that  the  di^ 
Ibrent  earths  and  saune  substances  found  in  the  organs  of  plants,  are  supplied  by  the  soils 
in  which  they  grow ;  and  in  no  cases  composed  by  new  arrangements  of  the  elements  in 
air  or  water.  What  may  be  our  ultimate  view  of  the  laws  of  chemistry,  or  how  far  our 
ideas  of  elementary  principles  may  be  simplified,  it  is  impossible  to  say.  We  can  only 
reason  from  ftcts.  We  cannot  imitate  the  powers  of  composition  belonging  to  vegetable 
atnictitres ;  but  at  least  we  can  understand  them :  and  as  far  as  our  resotrches  have  gone^ 
it  appears  that  in  vq^etation  compound  forms  are  uniformly  produced  from  simple  ones : 
and  the  elements  in  the  sofl,  the  atmosphere  and  the  earth  absorbed  and  made  parts  of 
beantiftil  and  diversified  structures.  The  views  which  have  been  just  developed  lead  to 
correct  ideas  of  the  operation  of  those  manures  which  are  not  necessarily  the  result  of  de* 
eayed  organised  bodies,  and  whidi  are  not  composed  of  different  proportions  of  carbon, 
hydrogen,  oxygen,  and  asote.  — They  must  produce  their  effect,  either  by  becoming  a 
oonatitneat  part  of  the  plant,  or  by  acting  upon  its  more  essential  food,  so  as  to  render 
it  more  fitted  for  the  purposes  of  v^etable  life. 

SuBSECT.  2.     Of  the  diffttreTU  Species  of  Mineral  Manures* 

9!9l  7.  Alkaline  earths,  or  alkalies  and  their  combhuUionSf  which  are  found  unmiied  with 
the  remains  of  any  organised  beings,  are  the  only  substances  which  can  with  propriety  be 
ealled  Ibasile  manures.  Hie  only  alkaline  earths  which  have  been  hitherto  applied  in  this 
way  are  lime  and  magnesia;  though  potassa  and  soda,  the  two  fixed  alkalies,  are4x>th 
uaed  to  a  limited  extent  in  certain  of  their  chemical  compounds. 

SS18.  The  most  comman/orm  in  which  Hmeis/bund  oh  the  surfiKe  of  the  earth,  is  in  a 
slate  of  combination  with  carbonic  add  or  fixed  air.  If  a  piece  of  limestone  or  chalk  be 
thrown  into  a  fluid  add,  there  will  be  an  effervescence.  This  is  owing  to  the  escape  of 
the  carbonic  add  gas.  The  lime  becomes  dissolved  in  the  liquor.  When  limestone  is 
strongly  heated,  tbe  carbonic  acid  gas  is  expelled,  and  then  nothing  remains  but  the  puro 
alkaline  earth ;  in  this  case  there  is  a  loss  of  wdght ;  and  if  the  fire  has  been  very  high,  it 
approaches  to  one  half  the  weight  of  the  stone ;  but  in  common  cases,  limestones,  if  well 
dried  before  buming,  do  not  lose  much  more  than  35  to  40  per  cent.,  or  from  seven  to 
eight  parts  out  of  twenty. 

SSld.  Ifilas  burnt  Hme  is  exposed  to  the  atmosphere,  in  a  certain  time  it  becomes  mild, 
and  is  the  same  substance  as  that  predpitafted  from  lime-water;  it  is  combined  with  car* 
booic  add  gas.  •Quick^lime,  when  ibrst  made,  is  caustic  and  buming  to  the  tongue, 
renders  vqjetsble  blues  green,  and  is  soluble  in  water;  but  when  combined  with  carbonic 
add,  it  loses  all  these  properties^  its  solubility,  and  iti  taste :  it  regains  its  power  of  effer- 
fcsdng,  and  becomes  the  same  chemical  substance  as  chalk  or  limestone.  Very  few 
limestones  or  chalks  consist  entirely  of  lime  and  cariionic  add.  The  statuary  marbles, 
or  certain  of  the  rhomboidal  spars,  aee  almost  the  only  pure  q;>ecies ;  and  the  difRsrent 
properties  of  Hmestones,  both  as  manures  and  cements,  depend  upon  the  nature  of  the  in- 
gredient mixed  in  the  limestone ;  for  the  true  calcareous  element,  the  carbonate  of  lime, 
is  uniformly  the  same  in  nature,  properties,  and  eflbcts,  and  consists  of  one  proportion  of 
carbonic  add  41  *4,  and  one  of  lime  56»  When  a  limestone  does  not  copiously  effervesce 
in  adda^  and  is  sufildently  hard  to  scratch  glass,  it  contains  siliceous,  and  probably 
aluminous  earth.  When  it  is  deep  brown  or  red,  or  strongly  colored  of  any  of  the  shades 
of  brown  or  yellow,  it  contains  oxide  of  iron.  When  it  is  not  suffidently  hard  to  scratch 
giaas,  but  effervesces  slowly,  and  makes  the  add  in  which  it  effervesces  milky,  it  contains 
magnesia,  And  when  it  is  black,  and  emits  a  fetid  sradl  if  rubbed,  it  contains  coaly  or 
bitOBsinoaa  matter.  Beforo  any  opinion  can  be  formed  of  the  manner  in  which  thai 
difibent  ingredients  in  limestones  modify  thdr  properties,  it  will  be  necessary  to  consider 
the  operation  of  pure  lime  as  a  manure. 

Z 
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2220.  Qukk-lirMt  m  its  pure  Uate^  whether  in  powder,  or  dissolved  in  witer»  is  injuri- 
ous to  plants.  In  several  instances  grass  has  been  killed  by  watering  it  with  lime-water. 
But  lime,  in  its  state  of  combination  with  carbonic  acid,  is  a  useful  ingredient  in  soils. 
Calcareous  earth  is  found  in  the  ashes  of  the  greater  number  of  plants ;  and  exposed' 
to  the  air,  lime  cannot  long  continue  caustic,  for  the  reasons  that  were  just  now  assigned, 
but  soon  becomes  united  to  carbonic  acid.  When  newly-burnt  lime  is  exposed  to  air,  it 
soon  falls  into  powder ;  in  this  case  it  is  called  slacked  lime ;  and  the  same  effect  is  im- 
mediately produced  by  throwing  water  upon  it,  when  it  heats  violently,  and  the  water 
disappears.  Slacked  lime  is  merely  a  combination  of  lime,  with  about  one  third  of  its 
weight  of  water  i  u  e»  fifty-five  parts  of  lime  absorb  seventeen  parts  of  water ;  and 
in  this  case  it  is  composed  of  a  definite  proportion  of  water,  and  is  called  by  chemista 
hydrate  afUmes  and  when  hydrate  of  lime  becomes  carbonate  of  lime  by  long  exposure 
to  air,  the  water  is  expelled,  and  the  carbonic  acid  gas  takes  its  place.  When  lime,  whether 
IVeahly  burnt  or  slacked,  is  mixed  with  any  moist  fibrous  vegetable  matter,  there  is  a- 
strong  action  between  the  lime  and  the  vegetable  matter,  and  they  form  a  kind  of  com^ 
post  together,  of  which  a  part  is  usually  soluble  in  water.  By  this  kind  of  operation, 
lime  renders  matter  which  was  before  comparatively  inert,  nutritive ;  and  as  charcoal  and 
oxygen  abound  in  all  vegetable  matters,  it  becomes  at  the  same  time  converted  into  car- 
bonate of  lime. 

2221.  Mild  UmCf  powdered  Umettone^  nusrlSf  or  chaUa,  have  no  action  of  this  kind 
upon  vegetable  matter ;  they  prevent  the  too  rapid  decomposition  of  substances  already 
dissolved ;  but  they  have  no  tendency  to  form  soluble  matters.  It  is  obvious  from  these 
circumstances,  that  the  operation  of  quick-lime,  and  marl,  or  chalk,  deposds  upon  prin- 
ciples altogether  different.  Quick-lime,  in  being  applied  to  land,  tends  to  bring  any 
Hard  vegetci)le  matter  that  it  contains  into  a  state  of  more  rapid  decomposition  and  solu- 
tion, so  as  to  render  it  a  proper  food  for  plants.  Chalk  and  marl,  or  carbonate  of  lime; 
will  only  improve  the  texture  of  the  soil,  or  its  relation  to  absorption ;  it  acts  merely  as 
one  of  its  earthy  ingredients.  Chalk  has  been  reconunended  as  a  substance  calculated 
to  correct  the  sourness  of  land.  It  would  surely  have  been  a  wise  practice  to  have  pre- 
viously ascertained  the  certainty  of  this  existence  of  acid,  and  to  have  determined  its 
nature,  in  order  that  it  might  be  effectually  removed.  Tlie  iact  really  is,  that  no  soil  was 
ever  yet  found  to  contain  any  notable  quantity  of  uncombined  acid.  The  acetic  and  car- 
bonic adds  are  the  only  two  that  are  likely  to  be  generated  by  any  spontaneous  decom- 
position of  animal  or  vegetable  bodies,  and  neither  of  these  have  any  fixity  when  exposed 
to  the  air.  Chalk  having  no  power  of  acting  on  animal  and  vegetable  substances,  can 
be  no  otherwise  serviceable  to  land  than  as  it  alters  its  texture.  Quick-lime,  when  it 
becomes  mild,  operates  in  the  same  manner  as  chalk ;  but  in  the  act  of  becoming  mild, 
it  prepares  soluble  out  of  insoluble  matter.  BoulUon  la  Grange  says,  that  gelatine 
oxygenised  becomes  insoluble,  and  vegetable  extract  we  know  becomes  so  from  the  same 
cause ;  now  lime  has  the  property  of  attracting  oxygen,  and,  consequently,  of  restoring* 
the  property  of  solubOity  to  those  substances  which  have  been  deprived  of  it,  from  a 
combination  with  oxygen.  Hence  the  uses  of  lime  on  peat  lands,  and  on  all  soils  con- 
taining an  excess  of  vegetable  insoluble  matter.     ( Gruenthwaite.) 

2222.  Effect  of  Hme  on  wheat  crops.  When  lime  is  employed  upon  land  where  there 
is  present  any  quantity  of  animal  matter,  it  occasions  the  evolution  of  a  quantity  of  am- 
monia, which  may,  perhaps,  be  imbibed  by  the  leaves  of  plants,  and  afterwards  undergo 
some  change  so  as  to  form  gluten.  It  is  upon  this  circumstance  that  the  operaticui  of 
lime  in  the  preparation  for  wheat  crops  depends ;  and  its  eflicacy  in  fertilising  peat,  and 
in  bringing  into  a  state  of  cultivation  all  soils  abounding  in  hard  rootSfMr  £y  fibres,  or 
inert  vegetable  matter. 

2223.  General  principles  for  applying  lime.  The  solution  of  the  question  whether 
quick-lime  ought  to  be  applied  to  a  soU,  depends  upon  the  quantity  of  inert  vegetable 
matter  that  it  contains.  The  solution  of  the  question,  whether  marl,  mild  lime,  or 
powdered  limestone  ought  to  be  applied,  depends  upon  the  quantity  of  calcareous  matter 
already  in  the  soil.  All  soils  are  improved  by  mild  lime,  and  ultimately  by  quick-lime, 
which  do  not  efl*ervesce  with  acids ;  and  sands  more  than  clays.  When  a  soil,  deficient 
in  calcareous  matter,  contains  much  scduble  vegetable  manure,  the  application  of  quick- 
lime should  always  be  avoided,  as  it  either  tends  to  decompose  the  soluble  matters  by 
uniting  to  their  carbon  and  oxygen  so  as  to  become  mild  lime^  or  it  combines  vrith  the 
soluble  matters,  and  forms  compounds  having  less  attraction  for  water  than  the  pure 
vegetable  substance.  The  case  is  the  same  with  respect  to  most  animal  manures ;  but 
the  operation  of  the  lime  is  different  in  different  cases ;  and  depends  upon  the  nature  of 
the  animal  matter.  Lime  forms  a  kind  of  insoluble  soap  with  oily  matters,  and  then 
gradually  decomposes  them  by  separating  ftom  them. oxygen  and  carbon.  It  combines 
likewise  with  the  animal  acids,  and  prc^Mibly  assists  their  decomposition  by  abstracting 
carbonaceous  matter  from  them  combined  with  oxygen;  and  consequently  it  must  render 
tliem  less  nutritive.   It  tends  to  diminisb,  likj?wise,  the  nutritive  powers  of  albumen  ftom 
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the  same  cauan ;  and  alwaya  destroys,  toa  certain  extent,  tbe  efficacy  of  animal  manures; 
cither  fc^  combining  with  certain  of  their  elements,  or  by  giving  to  them  new  arrange- 
ments. Lime  should  never  be  iq^plied  with  animal  manures,  unless  they  are  too  rich,  or 
for  the  purpose  of  preventing  noxious  effluvia.  It'  is  injurious  when  mixed  with  any 
common  dung,  and  tends  to  render  the  extractive  matter  insoluble.  According  to 
Chaptal  (Ckhnie  appiiqui^  jt;.  L  153.)  lime  forms  insoluble  composts  with  almost  all 
animal  and  vegetable  substances  that  are  soft,  and  thus  destroys  their  fcnnentative  proper- 
ties. Such  compounds,  however,  exposed  to  the  continued  action  of  the  air,  alter  in 
course  of  time ;  the  lime  becomes  carbonate ;  the  animal  or  vegetable  matters  decompose 
by  degrees,  and  furnish  new  products  as  vegetable  nourishment.  In  this  view,  lime 
presents  two  great  advantages  for  the  nutrition  of  plants ;  the  first,  that  of  disposing 
certain  insoluble  bodies  to  form  soluble  compounds ;  the  second,  that  of  prolonging  the 
action  and  nutritive  qualities  of  substances,  beyond  the  term  which  they  would  retain 
them  if  they  were  not  made  to  enter  into  combination  with  lime.  Thus  the  nutritive 
qualities  of  blood,  as  it  exists  in  the  compound  of  lime  and  blood  known  as  sugar  baker*s 
scum,  is  moderated,  prolonged,  and  given  out  by  degrees :  ^  blood  alone  applied  directly 
to  the  roots  of  plants  will  destroy  them  with  few  or  no  exceptions. 

S324.  Lime  promotes  fermenUUion,  In  tliose  cases  in  which  fermentation  is  useful  to 
produce  nutriment  from  vegetable  substances,  lime  is  always  efficacious.  Some  moist 
tanners*  spent  bark  was  mixed  with  one  fifth  of  its  weight  of  quick-lime,  and  sufiTered  to 
remain  together  in  a  close  vessel  for  tluee  months ;  the  lime  had  become  colored,  and 
was  efiervesoent :  when  water  was  boiled  upon  the  mixture,  it  gained  a  tint  of  fawn-<color, 
and  by  eviqwration  furnished  a  &wn-colored  powder,  which  must  have  consbted  of  lime 
united  to  vegetable  matter,  for  it  burnt  when  strongly  heated,  and  left  a  residuum  of 
mild  lime. 

2225.  Difflerent  kinds  of  limestones  have  different  effects.  The  limestones  containing 
alumina  and  silica  are  less  fitted  for  the  purposes  of  manure  than  pure  limestones ;  but 
the  lime  formed  from  them  has  no  noxious  quality.  Such  stones  are  less  efficacious, 
merely  because  they  furnish  a  smaller  quantity  of  quick-lime.  There  is  very  seldom 
any  considerable  portion  of  coaly  matter  in  bituminous  limestones;  never  as  much  as 
five  parts  in  100 ;  but  such  limestones  make  very  good  lime.  The  carbonaceous  matter 
can  do  no  injury  to  the  land,  and  may,  under  certain  circumstances,  become  a  food  of 
the  plant. 

2226.  7^  SH^eei  of  the  appiieatum  of  the  magnesian  limestone  is  one  of  great  interest 
It  had  been  long  known  to  farmers  in  the  neighborhood  of  Doncaster,  that  lime  made 
from  a  certain  limestone  applied  to  the  land,  often  injured  the  crops  considerably. 
Tennant,  in  making  a  series  of  experiments  upon  this  peculiar  calcareous  substance, 
found  that  it  contained  magnesia ;  and  on  mixing  some  calcined  magnesia  with  soil,  in 
which  he  sowed  different  seeds,  he  found  that  they  cither  died  or  vegetated  in  a  very 
imperfect  manner,  and  the  plants  were  never  healthy.  And  witli  great  justice  and 
ingenuity  he  referred  the  bad  effects  of  the  peculiar  limestone  to  the  magnesian  earth  it 
contuns. 

2227.  Magnesian  Umestone  is  used  with  good  effect  m  some  cases.  Magnesia  has  a 
much  weaker  attraction  for  carbonic  acid  than  lime,  and  will  remain  in  the  state  of  caus- 
tic or  calcined  magnesia  for  many  months,  though  exposed  to  the  air.  And  as  long  as 
any  caustic  lime  remains,  the  magnesia  cannot  be  combined  with  carbonic  acid,  for  lime 
instantly  attracts  carbonic  add  from  magnesia.  When  a  magnesian  limestone  is  burnt, 
the  magnesia  is  deprived  of  carbonic  add  much  sooner  than  the  lime  ;  and  if  there  is  not 
much  vegetable  or  animal  matter  in  the  soil  to  supply  by  its  decomposition  carbonic  acid, 
the  T«i»g"g«««^  will  remain  for  a  long  while  in  the  caustic  state ;  and  in  this  state  acts  as  a 
poison  to  certain  vegetables.  And  that  more  magnesian  lime  may  be  used  upon  rich 
soils,  seems  to  be  owing  to  the  circumstance  that  the  decomposition  of  the  manure  in  them 
supplies  carbonic  acid.  And  magnesia,  in  its  mild  state,  i  e.  fully  combined  with  car- 
bonic  acid,  seems  to  be  always  a  useful  constituent  of  soils.  Carbonate  of  magnesia 
(procured  by  boiling  the  solution  of  magnesia  in  supercarbonate  of  potassa,)  was  thrown 
upon  grass,  and  upon  growing  wheat  and  barley,  so  as  to  render  the  surfiice  white ;  but 
the  vegetation  was  not  injured  in  the  slightest  degree.  And  one  of  the  most  fertile  parts 
of  Cornwall,  the  Lizard,  is  a  district  in  which  the  soil  contains  mild  magnesian  earth. 
It  is  obvious,  from  what  has  been  said,  that  lime  from  the  magnesian  limestone  may  be 
applied  in  large  quantities  to  peats;  and  that  where  lands  have  been  injured  by  the 
application  of  too  large  a  quantity  of  magnesian  lime,  peat  will  be  a  proper  and  efficient 
remedy. 

2228.  A  simple  test  of  magnesia  in  a  Umestone  is  its  slight  effervescence  with  acids,  and 
its  rendering  diluted  nitric  add,  or  aqua  fords,  milky.  From  the  analysis  of  Tennant,  it 
appeara  to  contain  from  20*3  to  22*5  magnesia ;  29*5  to  31  -7  lime ;  47  *2  carbonic  add ; 
0*8  clay  and  oxide  of  iron.  Magnesia  limestones  are  usually  colored  brown  or  pale 
yellow.      They  arc  found  in  Smnersetshire,  Leicestershire,  Derbyshire,  QbropshLrej 
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Duilam,  and  Yoikdiii^;  and  in  many  parts  of  Inland,  pardculariy  near  BdflMt.  In 
general^  when  limestoneB  are  not  magneuan,  their  purity  will  be  indicated  by  their  loaa 
of  weight  in  boming ;  the  more  they  lose,  the  larger  is  the  quantity  of  calcareous 
matter  they  contain.  The  magnesian  limestones  contain  more  carbonic  acid  than  the 
conunon  limestones ;  and  I  have  found  all  of  them  lose  more  than  half  their  weight  by 
calcination. 

2229.  G$^sufiu  Besides  being  nsed  in  the  forms  of  lime  and  carbonate  of  lime,  cal- 
careous matter  is  applied  for  the  purposes  of  agriculture  in  other  combinations.  One  of 
these  bodies  is  g3rpsum  or  sulphate  of  lime.  This  substance  conpisls  of  sulphuric  add 
(the  same  body  that  exists  combined  with  water  in  oil  of  ▼itriol,  and  lime ;  and  when  diy 
it  is  composed  of  55  parts  of  lime  and  75  parts  of  sulphuric  add.  Common  gypsum  or 
aelenite,  such  as  that  found  at  Shotover  Hill,  near  Oxford,  contains,  besides  sulphuric 
add  axftd  lime,  a  considerable  quantity  of  water ;  and  its  composition  may  be  thus 
expressed :  sulphuric  add  one  proportion  75 ;  lime  one  proportion  55 ;  water  two  pro- 
portions 84. 

22S0i  The  nature  of  gyptum  is  easily  demonstrated ;  if  oil  of  vitriol  be  added  to 
quick-lime,  there  is  a  violent  heat  produced ;  when  the  mixture  is  ignited,  water  is  given 
off,  and  gypsum  alone  is  the  result,  if  the  add  has  been  used  in  suffident  quantity ;  and 
gypsum  mixed  with  quick -lime,  if  the  quantity  has  been  defident.  Gypsum,  free  from 
water,  is  sometimes  found  in  nature,  whien  it  is  called  anhydrous  selenite.  It  is  distin- 
guished finom  common  gypsum  by  giving  off  no  water  when  heated.  When  gypsum,  free 
from  water,  or  deprived  of  water  by  heat,  is  made  into  a  paste  with  water,  it  rapidly  sets 
by  combining  with  that  fluid.  FUiiBter  of  Paris  is  powdered  dry  gypsum,  and  its  pra> 
perty  as  a  cement,  and  its  use  in  making  casts,  depends  upon  its  soUdif^ing  a  certain 
quantity  of  water,  and  making  with  it  a  coherent  mass.  Gypsum  is  soluble  in  about  500 
times  its  wdght  of  cold  water,  and  is  more  soluble  in  hot  water ;  so  that  when  water  has 
been  boQed  in  contact  with  gypsum,  crystals  of  this  sublbance  are  deposited  as  the  vrater 
cools.  Gypsum  is  easily  distinguished  by  its  properties  of  affording  predpitaCes  to 
solutions  of  oxalates  and  of  barytic  salts.  It  has  been  much  used  in  America,  where 
it  was  first  introduced  by  Franklin  on  his  return  from  Paris,  who  had  been  much 
struck  with  its  effects  there.  He  sowed  the  words,  2%tf  hai  been  sown  with  gypmm,  on 
a  field  of  lucem»  near  Washington ;  the  effects  astonished  every  passenger,  and  the  use 
of  the  manure  quickly  became  general,  and  signally  efficadous.  It  has  been  advan- 
tageously used  in  Kent,  but  in  most  counties  of  England  it  has  failed,  thou^  tried  In 
various  ways,  and  upon  different  crops. 

2231.  Very  dtMCordant  noHonM  have  been  formed  as  to  the  mode  of  operaHon  of  gypsum* 
It  has  been  supposed  by  some  persons  to  act  by  its  power  of  attracting  moisture  from  the 
air ;  but  this  agency  must  be  comparadvely  insignificant.  When  combined  with  water, 
it  retains  that  fluid  too  powerfully  to  yield  it  to  the  roots  of  the  plant,  and  its  adhesive 
attractbn  for  moisture  is  inconsiderable ;  the  small  quantity  in  which  it  is  used  likewise 
is  a  circumstance  hostile  to  this  idea.  It  has  been  erroneously  said  that  gypsum  assises 
the  putrefaction  of  animal  substances,  and  the  decomposition  of  manure. 

2232.  The  ashes  of  saintfom,  clover,  and  rye-grass,  afford  considerable  gtianHties  o^ 
gypsum  :  and  the  substance  probably  is  intimately  combined  as  a  necesiaiy  part  of  thew 
woody  fibre.  If  this  be  allowed,  it  is  easy  to  explain  the  reason  why  it  operates  in  such 
small  quantities ;  for  the  whole  of  a  dover  crop,  or  saintfoin  crop,  on  an  acre,  according 
to  estimation,  would  afford  by  indneration  only  three  or  four  busheb  of  gypsum.  The 
reason  why  gypsum  is  not  generally  efficacious,  is  probably  because  most  cultivated  soils 
contain  it  in  suffident  quantities  for  the  use  of  tiie  grasses.  In  the  common  course  of  cul- 
tivation, gypsum  is  fiirrished  in  the  manure ;  for  it  is  contained  in  stable  dung,  and  in 
the  dung  of  all  cattle  fed  on  grass ;  and  it  is  not  taken  up  in  com  crops,  or  crops  of  peas 
and  beans,  and  in  very  small  quantities  in  turnip  crops ;  but  where  IsIImIs  are  exdusively 
devoted  to  pasturage  and  hay,  it  will  be  continually  consumed.  Should  these  statements 
be  confirmed  by  future  enquiries,  a  practical  inference  of  some  value  may  be  derived  from 
them.  ItisposdbletfaatUndswhichhaveceaaedtobeargoodcropsof  clover,  or  artificial 
grasses,  may  be  restored  by  being  manured  with  gypsum.  This  substance  is  found  in 
Oxfordshire,  Gloucesterahire,  SomersetBhire,  Derbyshire,  YorlLshire,  &c.  and  requires 
only  pulverisation  for  iti  preparation. 

22SS.  Upon  theuseqf  sylphate  ^  tron,  or  green  vUriolj  which  b  a  salt  produced  from 
peat  in  Bedfordshire,  some  very  interesting  documents  have  been  produced  by  Dr. 
Pearson ;  and  there  is  little  doubt  that  the  peat  «alt  and  the  vitriolic  water  acted  chiefly 
by  producing  gypsum.  The  soils  on  which  both  are  efficacious  are  calcareous ;  and 
sulphate  of  iron  a  decomposed  by  the  carbonate  of  lime  in  such  soils.  The  sulphate  of 
iron  consists  of  sulphuric  add  and  oxide  of  iron,  and  is  an  add  and  a  very  soluble  salt ; 
when  a  solution  of  it  is  mixed  wif  h  carbonate  of  lime,  the  sulphuric  add  quits  the  oxide 

of  iron  to  unite  to  the  lime,  and  the  compounds  produced  are  indpid  and  *    '^ 

insoluble. 
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2234.  VUrioHe  impregnoHons  in  soils  where  ^ere  is  no  calcareous  matter  are  injurious ; 
but  it  b  probably  in  consequence  of  thdr  supplying  an  excess  of  ferruginous  matter  to 
the  sap.  Oxide  of  iron,  in  small  quantities,  forms  a  useful  part  of  soOs ;  it  is  found 
in  the  ashes  of  plants,  and  probably  is  hurtful  only  in  its  add  combinations.  The  ashes 
of  all  peats  do  not  afford  gypsum.  In  general,  when  a  recent  peat-ash  emits  a  strong 
smell,  resembling  that  of  rotten  eggs  when  acted  upon  by  vinegar,  it  will  furliish 
gypsum. 

8S35.  Phoq)hiUe  of  Hme  is  a  combination  of  phosphoric  acid  and  lime,  one  proportion 
of  each.  It  is  a  compound  insoluble  in  pure  water,  but  soluble  in  water  containing  any 
acid  matter.  It  forms  the  greatest  part  of  calcined  bones.  It  exists  in  most  excremen- 
titious  substances,  and  is  found  both  in  the  straw  and  grain  of  wheat,  barley,  oats,  and 
lye,  and  likewise  in  beans,  peas,  and  tares.  It  exists  in  some  places  in  these  islands 
natiTe,  but  only  in  very  small  quantities.  Phosphate  of  lime  is  generally  conveyed  to 
the  land  in  the  composition  of  other  manure,  and  it  is  probably  necessary  to  com  crops 
and  odier  white  crops. 

8236.  Bone-ashes  calcined  and  ground  to  powder  will  probably  be  found  useful  on 
arable  lands  containing  much  vegetable  matter,  and  may  perhaps  enable  soft  peats  to 
produce  wheat ;  but  the  powdered  bone  in  an  uncaldned  state  b  much  to  be  preferred  in 
all  cases  when  it  can  be  procured. 

S8S7.  Tke  saline  compounds  of  ntagnesia  will  require  very  little  discussion  as  to  their 
uses  as  manures.  In  combination  with  sulphuric  acid,  magnesia  forms  a  soluble  salt. 
lUs  substance,  it  is  stated  by  some  enquirers,  has  been  found  of  use  as  a  manure ;  but  it 
is  not  found  in  nature  in  suffident  abundance,  nor  is  it  capable  of  being  made  artificially 
sufficiently  cheap  to  be  of  useful  application  in  the  common  course  of  husbandry. 

8838.  H^ood-^ishes  consist  prindpally  of  tlie  vegetable  alkali  united  to  carbonic  add ; 
and  as  this  alkali  is  found  in  almost  all  plants,  it  is  not  difficult  to  concdve  that  it  may 
Ibrm  an  essential  part  of  thdr  organs.  The  general  tendency  of  the  alkalines  is  to  give 
solubility  to  v^etable  matters ;  and  in  this  way  they  may  render  carbonaceous  and  other 
substances  capable  of  being  taken  up  by  the  tubes  in  the  radical  fibres  of  plants.  The 
vegetable  alkali  likewise  has  a  strong  attraction  for  water,  and  even  in  small  quantities 
may  tend  to  give  a  due  degree  of  moisture  to  the  soil,  or  to  other  manures ;  though  this 
operation,  firom  the  small  quantities  used  or  existing  in  the  soil,  can  be  only  of  a  seconds 
aiy  kind. 

8839.  The  mineral  alkali  or  soda  is  found  in  the  ashes  of  seft-weed,  and  may  be  pro- 
cured by  certain  chemical  agendes  from  common  salt.  Common  salt  consists  of  the 
metal  named  soditun,  combined  with  dilorine  ;  and  pure  soda  consists  of  the  same  metal 
unitied  to  oxygen.  When  water  is  present,  which  can  afford  oxygen  to  the  sodium,  soda 
may  be  obtained  in  several  modes  from  salt.  The  same  reasoning  will  apply  to  the 
operation  of  the  pure  mineral  alkali,  or  the  carbonated  alkali,  as  to  that  of  the  vegetable 
alkali ;  and  when  common  salt  acts  as  a  manure,  it  is  probably  by  entering  into  the 
omnposition  of  the  plant  in  the  same  manner  as  gypsum,  phosphate  of  lime,  and  the 
alkalies.  Sir  John  Plringle  has  stated,  that  salt  in  small  quantities  assists  the  decompod- 
tion  of  animal  and  vegetable  matter.  This  circumstance  may  render,  it  useful  in  certain 
smis.  Common  salt,  likewise,  is  offensive  to  insects.  In  small  quantities  it  is  some- 
times a  useful  manure,  and  it  is  probable  that  its  efficacy  depends  upon  many  com- 
bined causes.  Some  persons  have  argued  against  the  employment  of  salt ;  because  when 
naed  in  large  quantities,  it  dther  does  no  good,  or  renders  the  ground  sterile ;  but  this  is 
a  very  unfair  mode  of  reasoning.  That  salt  in  large  quantities  rendered  land  barren, 
was  known  long  before  any  records  of  agricultural  science  existed.  We  read  in  the 
Scriptures,  that  Abimelech  took  the  dty  of  Shechem,  '*  and  beat  down  the  dty,  and 
aowed  it  with  salt;*'  that  the  soil  might  be  for  ever  unfruitful.  Virgil  reprobates  a  salt 
soil ;  and  Pliny,  though  he  recommends  giving  salt  to  cattle,  yet  affirms,  that  when 
strewed  over  land  it  renders  it  barren.  But  these  are  not  arguments  agunst  a  proper 
application  of  it  Refuse  salt  in  Cornwall,  wliicb,  however,  likewise  contains  some  of 
the  oil  and  exuviae  of  fish,  has  long  been  known  as  an  admirable  manure.  And  the 
Cheshire  farmers  contend  for  the  benefit  of  the  peculiar  produce  of  thdr  county.  It  is 
not  unlikely,  that  the  same  causes  influence  the  effects  of  salt,  as  those  which  act  in 
modifying  the  operation  of  gypsum.  Most  lands  in  this  island,  particularly  those  near 
the  sea,  probably  contain  a  suffident  quantity  of  salt  for  all  the  purposes  of  vegetation ; 
and  in  such  cases  the  supply  of  it  to  the  soil  will  not  only  be  usdess,  but  may  be 
injurious.  In  great  storms  the  spray  of  the  sea  has  been  carried  more  than  fifty  miles 
from  the  shore ;  so  that  from  this  source  salt  must  be  often  supplied  to  the  soil.  Salt  is 
found  in  almost  all  sandstone  rocks,  and  it  must  exist  in  the  soil  derived  from  these 
rocks.  It  is  a  constituent  likewise  of  almost  every  kind  of  animal  and  vegetable 
manure. 

3S40.  Other  compounds.     Besides  these  compounds  of  the  alkaline  earths  and  alkalies, 
many  others  have  been  recommended  for  the  purposes  of  increasing  vegetation ;  such 
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mre  nitre,  or  the  nitroui  add  combined  wftfa  potana«  Sir  Kenelm  Digby  states,  that  he 
made  barley  grow  very  luxuriantly  by  watering  it  with  a  very  weak  solution  of  nitre  ;  but 
he  is  too  speculative  a  writer  to  awaken  confidence  in  his  results.  This  substance  con- 
sists of  one  proportion  of  azote,  six  of  oxygen,  and  one  of  potassium ;  and  it  is  not^ 
unlikely  that  it  may  furnish  azote  to  fonji  iJbumen  or  gluten  in  those  plants  that  contain 
them  ;  but  the  nitrous  salts  are  too  valuable  for  other  purposes  to  be  used  as  manures. 
Dr.  Home  states,  that  sulphate  of  potassa,  which  was  just  now  mentioned  as  found  in 
the  ashes  of  some  peats,  is  a  useful  manure.  But  Naismith  (Elements  of  AgricuUurey 
p.  78.)  questions  his  results ;  and  quotes  experiments  hostile  to  his  opinions,  and,  as  he 
conceives,  unfavorable  to  the  efficacy  of  any  species  of  saline  manure.  Much  of  the 
discordance  of  the  evidence  relating  to  the  efficacy  of  saline  substances  depends  upon 
the  circumstance  of  their  having  been  used  in  different  proportions,  and,  in  general,  in 
quantities  much  too  large. 

2241.  Solutums  of  saline  substances  were  used  twice  a  week,  in  the  quantity  of  two 
ounces,  on  spots  of  grass  and  com,  sufficiently  remote  from  each  other  to  prevent  any  in- 
terference of  results.  The  substances  tried  were  super-carixmate,  sulphate,  acetate,  nitrate, 
and  muriate  o£  potassa ;  sulphate  of  soda ;  sulphate,  nitrate,  muriate,  and  cari>onate  of  am- 
monia. It  was  found,  that  in  all  cases  when  the  quantity  of  the  salt  equalled  one  thirtieth 
part  of  the  weight  of  the  water,  the  effects  were  injurious ;  but  least  so  in  the  instance  of 
the  carbonate,  sulphate,  and  muriate  of  ammonia.  When  the  quantities  of  the  salts  were 
one  three-hundredth  part  of  the  solution,  the  effects  were  different  Hie  plants  watered 
with  the  solutions  of  the  sulphates  grew  just  in  the  same  manner  as  similar  plants  watered 
with  rain-water.  Those  acted  on  by  the  solution  of  nitre,  acetate,  and  super-caibonate 
of  potassa,  and  muriate  of  ammonia,  grew  rather  better.  Those  treated  with  the  solution 
of  carbonate  of  ammonia  grew  most  luxuriantly  of  all.  This  last  result  is  what  might  be 
expected,  for  carbonate  of  ammonia  consists  of  caibon,  hydrogen,  azote,  and  oxygen, 
lltere  was,  however,  another  result  which  was  not  anticipated ;  the  plants  watered  with 
solution  of  nitrate  of  ammonia  did  not  grow  better  than  those  watered  with  rain-water. 
The  solution  reddened  litmus  paper ;  and  probably  the  free  add  exerted  a  prejudicial 
effect,  and  interfered  with  the  result. 

2342.  Soot  doubtless  owes  part  of  its  efficacy  to  the  ammoniacal  salts  it  contains.  Hie 
liquor  produced  by  the  distillation  of  coal  contains  carbonate  and  acetate  of  amonia,  and 
is  said  to  be  a  very  good  manure. 

2243.  Soapers*  waste  has  been  recommended  as  a  manure,  and  it  has  been  supposed 
that  its  efficacy  depended  upon  the  different  saline  matters  it  contains ;  but  their  quantity 
is  very  minute  indeed,  and  its  principal  ingredients  are  mild  lime  and  quick-lime.  In 
the  soapers'  waste,  from  the  best  manufactories,  there  is  scarcely  a  trace  of  alkali.  Ume, 
moistened  with  sea-water,  affi>rds  more  of  this  substance,  and  is  said  to  have  been  used 
in  some  cases  with  more  benefit  than  common  lime. 

2244.  The  retuU  of  Sir  H.  Davy's  discussion  as  to  the  extent  of  the  effects  of  saline  sub- 
stances on  vegetation^  is,  that  except  the  ammoniacal  compounds,  or  the  compounds  con« 
taining  nitric,  acetic,  and  carbonic  acid,  none  of  them  can  afford  by  their  decomposition 
any  of  the  common  principles  of  vegetation  ^  carbon,  hydrogen,  and  oxygen.  The 
alkaline  sulphates  and  the  earthy  muriate^  are  so  seldom  found  in  plants,  or  are  found  in 
such  minute  quantities,  that  it  can  never  be  an  object  to  apply  them  to  the  soiL  The 
earthy  and  alkaline  substances  seem  never  to  be  formed  in  vegetation ;  and  there  is  every 
reason  to  believe,  that  they  are  never  decomposed ;  for,  after  being  absorbed,  they  are 
found  in  their  ashes.  The  metallic  bases  of  them  cannot  exist  in  contact  with  aqueous 
fluids ;  and  these  metallic  bases,  like  other  metals,  have  not  as  yet  been  resolved  into  any 
other  forms  of  matter  by  artificial  processes ;  they  combined  readily  with  other  elements  ; 
but  tliey  remain  indestructible,  and  can  be  traced  undiminished  in  quantity,  through  their 
diversified  combinations. 


Chap.  III. 

Of  the  Agency  of  Heat,  Light,  Electricity^  and  Water,  m  Vegetable  Culture. 

2245.  The  particular  agency  of  heat,  lightt  and  water  in  vegetation  and  culture  baa 
been  so  frequently  illustrated,  that  it  only  remains  to  give  a  general  idea  of  their  natures, 
and  to  offer  some  remarks  on  electridty. 

SxcT.  I.     Of  Heat  and  Light. 

2246.  •  The  heat  of  the  sun  is  the  cause  of  growth,  and  its  Ught  the  cause  ^maturity,  in  the 
vegetable  kingdom.  This  is  universally  acknowledged  :  animals  will  live  without  or  with 
very  little  light ;  but  no  plants  whatever  can  exist  for  any  time  without  the  presence  of 
this  element.    The  agency  of  electridty  in  vegetation  is  less  known. 
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SM7.  Tun  opmknu  art  cwrrent  retpeOing  ths  imhtn  of  h^  By  mme  pfailoflophen  n 
is  conceived  to  be  a  peeuUar  subtile  fluid,  of  which  the  particles  repel  each  other,  but 
have  a  strong  attraction  for  the  particles  of  other  matter.  By  others  it  is  considered  as  a 
motion  or  vibration  of  the  particles  of  matter,  vrhich  is  supposed  to  differ  in  velocity  in 
difierent  cases,  and  thus  to  produce  the  different  degrees  of  temperature.  Whatever 
decision  be  ultimately  made  respecting  these  opinions,  it  is  certain  that  there  is  matter 
moving  in  the  space  between  us  and  the  heavenly  bodies  capable  of  communicating  heat ; 
the  motions  of  which  are  rectilineal :  thus  the  solar  rays  produce  heat  in  acting  on  the 
surface  of  the  earth.  The  beautiful  experiments  of  Dr.  Herschel  have  shown  that  there 
are  rays  transmitted  from  the  sun  which  do  not  illuminate,  and  which  yet  produce  more 
heat  than  the  visible  rays ;  and  Hitter  and  Dr.  Wollaston  lave  shown  that  there  are  other 
invisible  rays  distinguished  by  their  chemical  effects. 

2248.  ffetU  is  radiated  by  the  sun  to  the  earth,  and  if  suffered  to  accumulate.  Dr. 
Wells  observes,  would  quickly  destroy  the  present  constitution  of  our  globe.  This  evil 
is  prevented  by  the  radiation  of  heat  from  the  earth  to  the  heavens,  during  the  night,  when 
it  receives  from  them  little  or  no  heat  in  return.  But  through  the  wise  economy  of  means, 
which  is  vTitnessed  in  all  the  operations  of  nature,  the  prevention  of  this  evil  is  made  tlie 
source  of  great  positive  good.  For  the  surface  of  the  earth,  having  thus  become  colder 
than  the  neighboving  air,  condenses  k  part  of  the  watery  vapor  of  the  atmosphere  into 
dew,  the  utility  of  which  is  too  manifest  to  require  eluddi^on.  This  fluid  appears  chiefly 
where  it  is  most  wanted,  on  herbage  and  low  plants,  avoiding,  in  great  measure,  rocks, 
bare  earth,  and  considerable  masses  of  water.  Its  production,  too,  tends  to  prevent  the 
injtuy  that  might  arise  from  its  own  cause ;  since  the  precipitation  of  water,  upon  the 
tender  parts  of  plants,  must  lessen  the  cold  in  them,  which  occasions  it.  Hic  prevention, 
either  wholly  or  in  paort,  of  c(dd,  from  radiation,  in  substances  on  the  ground,  by  the 
interposition  of  any  solid  body  between  them  and  the  sky,  arises  in  the  following  man- 
ner :  the  lower  body  radiates  its  heat  upwards,  as  if  n6  oUier  intervened  between  it  and 
the  sky ;  but  the  loss,  which  it  hence  suff'ers,  is  more  or  less  compensated  by  what  is  radi- 
ated to  it,  from  the  body  above,  the  under  suifmce  of  which  possesses  always  the  same, 
cor  very  nearly  the  same  temp^nature  as  the  air.  The  manner  in  which  clouds  prevent,  or 
occasion  to  be  small»  the  appearance  of  a  cold  at  night,  upon  the  surface  of  the  earth,  is 
by  radiating  heat  to  the  eai^  in  return  for  that  which  they  intercept  in  its  progress  from 
the  earth  towards  the  heavens.  For  although,  upon  the  sky  becoming  suddenly  cloudy 
during  a  calm  nigb^  a  naked  thermometer,  suspended  in  the  air,  commonly  rises  2  or  3 
degrees :  little  of  tUs  rise  is  to  be  attributed  to  tlie  heat  evolved  by  the  condensation  of 
watery  vapor  in  the  atmosphere,  for  the  heat  so  extricated  must  soon  be  dissipated ; 
whereas  the  effect  of  greatly  lessening,  or  preventing  altogether,  the  appearance  of  a 
superior  cold  on  the  earth  to  that  of  the  air,  will  be  produced  by  a  cloudy  sky,  during 
the  whole  of  a  long  night. 

2249.  Dense  clouds,  nettr  the  earth,  reflect  back  the  heat  they  receioefrom  it  by  radiation. 
But  similar  dense  clouds,  if  very  high,  though  they  equally  intercept  the  communication 
of  the  earth  with  the  sky,  yet  being,  from  their  elevated,  situation,  colder  than  the  earth, 
will , radiate  to  it  less  heat  than  they  receive  from  it,  and  may,  consequently,  admit  of 
bodies  on  its  surface  becoming  several  degrees  colder  than  the  air.  Islands,,  and  parts  of 
continents  close  to  the  sea,  being,  by  their  situations,  subject  to  a  cloudy  sky,  will,  from 
the  smaller  quantity  of  heat  lost  by  them  through  radiation  to  the  heavens,  at  night,  in 
addition  to  the  reasons  commonly  assigned,  be  less  cold  in  winter,  than  countries  con- 
siderably distant  from  any  ocean. 

2250.  Fogs,  like  cUmds,  will  arrest  heat,  which  is  radiated  upwards  by  the  earth,  and  if 
they  be  very  dense,  and  <^  considerable  perpendicular  extent,  may  remit  to  it  as  much  as 
they  receive,  Fogs  do  not,  in  any  instance,  furnish  a  real  exception  to  the  general  rule, 
tint  whatever  exists  in  the  atmosphere,  capable  of  stopping  or  impeding  the  passage  of 
radiant  heat,  will  prevent  or  lessen  the  appearance  at  night  of  a  cold  on  the  surface  of 
the  earth,  greater  than  that  of  the  neighboring  air.  The  water  deposited  upon  the 
earth,  during  a  fog  at  night,  may  sometimes  be  derived  from  two  different  sources,  one 
of  which  is  a  precipitation  of  moisture  from  a  considerable  part  of  the  atmosphere,  in 
consequence  of  its  general  cold ;  the  other,  a  real  formation  of  dew,  from  the  condens.* 
ation,  by  means  of  the  superficial  cold  of  the  ground,  of  the  moisture  of  that  portion  of 
the  air,  which  comes  in  contact  with  it.  In  such  a  state  of  things,  all  bodies  will  be- 
come moist,  but  those  especially  which  most  readily  attract  dew  in  clear  weather. 

2251.  When  bodies  become  cold  by  radiation,  the  degree  of  effect  observed  must  depend, 
not  only  on  their  radiating  power,  but  in  part  also  on  the  greater  or  less  ease  with  which 
they  can  derive  heat,  by  conduction,  from  warmer  substances  in  contact  with  them. 
Bodies,  exposed  in  a  dear  night  to  the  sky,  must  radiate  as  much  heat  to  it  during  the 
prevalence  of  wind«  as  they  would  do  if  the  air  were  altogether  still.  But  in  the  former 
case,  little  or  no  cold  vrill  be  observed  upon  them  above  tiiat  of  the  atmosphere,  as  the 
frequent  application  of  wann  air  must  quickly  return  a  heat  equal,  or  nearly  so,  to  that 
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wAuch  they  htdloAhy  tadiatioiu  A  digfat  agiteliai  of  te  air  b  faflkifiik  to  iMnodnce 
■ome  effect  of  this  kind ;  though,  as  has  ahneady  been  said,  siidi  an  agitation^  when  the 
air  is  very  pregnant  with  moisture,  will  render  greater  the  quantity  of  dew,  one  requisite 
for  a  considerable  production  of  this  fluid  being  more  increased  by  it,  than  another  is 
diminished^ 

2258.  It  has  been  remariied,  that  tA«4i<H/ii/  tffecUffcoldocem'dd^hihoBamfiaeeu 
If  this  be  restricted  to  what  happens  on  the  serene  and  oslm  nights,  two  reasons  from 
different  sources  are  to  be  aasigned  for  it.  The  first  is,  that  the  abr  being  stiller  in  such 
a  situation,  than  in  any  other,  the  cold,  from  radiation,  in  the  bodies  which  it  conudna, 
will  be  less  diminished  by  renewed  applications  of  warmer  air ;  the  second,  that  from  the 
longer  continuance  of  the  same  air  in  contact  with  the  ground,  in  depressed  places  than 
in  others,  leas  dew  will  be  deposited,  and  thovfore  less  heat  extricated  during  ita 
formation. 

2253.  An  dbiervatton  cloiely  connected  with  the  preceding,  namely,  that  m  dear  amd 
atiU  nights,Jro9ts  care  lets  tevere  upon  the  Attti,  than  m  neighboring  plabUf  has  ezdted  more 
attention,  diiefly  from  its  contradicting  what  is  commonly  rcgwrded  an  established  het, 
that  the  cold  of  the  atmosphere  always  increases  with  the  distance  from  the  earth.  But 
on  the  contrary  the  fact  is  certain,  that  in  very  dear  and  still  nights,  the  air  near  to  the 
earth  is  colder  than  that  which  is  more  distant  from  it,  to  the  height  at  least  of  220  feet, 
this  being  the  greatest  to  which  experiments  relate.  If  then  a  Ull  be  supposed  to  rise 
from  a  plain  to  the  height  of  220  fret,  baring  upon  its  summit  a  small  flat  surftoe 
covered  with  grass ;  and  if  the  atmosphere,  during  a  calm  and  serene  night,  be  admitted 
to  be  10°  warmer  there  than  it  is  near  the  surface  of  the  low  grounds,  which  is  a  less 
difference  than  what  sometimes  occurs  in  such  circumstances,  it  is  manifest  that,  should 
both  the  grsas  upon  the  hill,  and  that  upon  the  plain,  acquire  a  oold  of  lOP  by  radiation, 
the  former  will,  notwithstanding,  be  10^  warmer  than  the  latter.  Hence  idso  the  tops 
of  trees  are  sometimes  found  dry  when  the  grass  on  the  ground's  surface  has  been  found 
covered  with  dew. 

2254.  A  very  slight  covering  wiU  acbide  much  cold.  I  had  often,  ohserres  Dr.  Wells, 
in  the  pride  of  half  knowledge,  smiled  at  the  means  frequently  employed  by  gardeners, 
to  protect  tender  plants  from  cold,  as  it  appeared  to  me  impossible,  that  a  thin  mat,  or 
any  such  flimsy  substance,  could  prevent  them  from  attaining  the  temperature  of  the 
atmosphere,  by  which  alone  I  thought  them  liable  to  be  injured.  But,  when  I  had 
learned,  that  Ixxiies  on  the  surface  of  the  earth  become,  during  a  still  and  serene  night, 
colder  than  the  atmosphere,  by  radiating  their  heat  to  the  heavens,  I  perceived  imme^ 
diately  a  just  reason  for  the  practice,  which  I  had  before  deemed  useless.  Being  desirous, 
however,  of  acquiring  some  precise  information  on  this  subject,  I  fixed,  perpendicularly, 
in  the  earth  of  a  grass  plot,  four  small  sticks,  and  over  their  upper  extremities,  which 
were  six  inches  dbove  the  grass,  and  formed  the  comers  of  a  square,  the  sides  of 
which  were  two  feet  long,  drew  tightly  a  very  thin  cambric  handkerchief.  In  this  dis- 
position of  things,  therefore,  nothing  existing  to  prevent  the  free  passage  of  abr  from  the 
exposed  grass,  to  that  which  was  sheltered,  except  the  four  small  sticks,  and  there  waa 
no  substance  to  radiate  heat  downwards  to  the  latter  grass,  except  the  cambric  handker* 
chief.  Hie  temperature  of  the  grass,  which  was  thus  shielded  from  the  sky,  was,  upon 
many  nights  aftorrards  examined  by  me,  and  was  always  found  higher  than  that  of 
ndghboring  grass  which  was  uncovered,  if  this  was  colder  than  the  air.  When  the 
difference  in  temperature,  between  the  air  several  feet  above  the  ground  and  the  un. 
sheltered  gprass,  did  not  exceed  5°,  the  sheltered  grass  was  about  as  warm  as  the  air.  If 
that  difference,  however,  exceeded  5°,  the  air  was  found  to  be  somewhat  warmer  than 
the  sheltered  grass.  Thus,  upon  one  night,  when  fully  exposed  grass  was  11°  colder 
than  the  air,  die  latter  was  3°  warmer  than  the  sheltered  grass ;  and  the  same  difference 
existed  on  another  night,  when  the  air  was  14°  wanner  than  the  exposed  grass.  One 
reason  for  this  difference,  no  doubt,  was  that  the  air,  which  passed  from  the  exposed  grsss, 
by  which  it  had  been  very  much  cooled,  to  that  under  the  huidkerchief,  had  depriv^  the 
latter  of  part  of  its  heat ;  another,  that  the  handkerchief,  from  bemg  made  coldtf  than  the 
atmosphere  by  the  radiation  of  its  upper  surfroe  to  the  heavens,  would  remit  somewhat 
less  heat  to  the  grass  beneath,  than  what  it  received  from  that  substance.  But  still,  as 
the  sheltered  grass,  notwithstanding  these  drawbacks,  was  upon  one  night,  as  may  be 
collected  from  the  preceding  relation,  8°,  and  upon  another  11°,  warmer  than  grass 
fully  exposed  to  the  sky,  a  sufficient  reason  was  now  obtained  for  the  utility  of  a  very 
slight  shelter  to  plants,  in  averting  or  lessening  injury  from  cold,  on  a  still  and  serene 
night. 

2255.  The  covering  htu  mott  effect  when  placed  at  a  little  dittance  okme  the  plantt  or 
objects  to  be  sheltered.  A  difference  in  temperature,  of  some  magnitude,  was  alwaya 
observed  on  still  and  serene  nights,  between  bodies  sheltered  from  the  sky  by  substancea 
touching  them,  and  similar  bodies,  which  were  sheltered  by  a  substance  a  little  above 
them.    I  found,  for  example,  upon  one  night,  that  the  warmth  of  grass,  sheltered  by  « 
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onnbric  handkeft^ef  raued  a  few  inches  m 

ing  piece  of  grass  which  was  sheltered  by  a  similar  handkerduef  actually  in  contact  with  it. 
On  another  night,  the  di£ference  between  the  temperatures  of  two  portions  of  grass, 
shielded  in  the  same  manner,  as  the  two  above  mentioned,  from  the  influence  of  the  sky, 
was  4^.  Possibly,  continues  Dr.  Wells,  experience  has  long  ago  taught  gardeners  the 
superior  advantage  of  defending  tender  Tegetables,  from  the  cold  of  clear  and  calm 
nights,  by  means  of  substances  not  directly  touching  them ;  though  I  do  not  recollect 
ever  haying  seen  any  contrivance  for  keeping  mats,  or  such  like  bodies,  at  a  distance 
fram  the  plants  which  they  were  meant  to  protect. 

5856.  Heat  produced  by  watU,  Wails,  Dr.  Wells  observes,  as  far  as  warmth  is  con* 
oemed,  are  regarded  as  useful,  during  a  cold  niglit,  to  the  plants  which  touch  them,  or 
are  near  to  than,  only  in  two  ways;  first,  by  the  medianiosd  shelter  which  they  afford 
against  cold  winds,  and  secondly,  by  giving  out  the  heat  which  they  had  acquired  during 
the  dvy.  It  appearing  to  me,  however,  that,  on  clear  and  calm  nights,  those  on  whi£ 
plants  frequently  receive  much  injury  fitim  cold,  walls  must  be  beneficial  in  a  third  way, 
namely,  by  preventing,  in  part,  the  loss  of  heat,  which  the  plants  would  sustain  ironi 
radiation,  A  they  were  fully  exposed  to  the  sky :  the  following  experiment  was  made  for 
the  purpose  of  determining  the  justness  of  this  opinion.  A  cambric  handkerchief  having 
been  placed,  by  means  of  two  upright  sticks,  perpendicularly  to  a  grass-plot,  and  at  right 
angles  to  the  course  of  the  air,  a  thermometer  was  laid  upon  the  grass  dose  to  the  lower 
edge  of  the  handkerchief,  on  its  windward  side.  The  thermometer  thus  situated  was 
several  nights  compered  with  another  lying  on  the  same  grass-plot,  but  on  a  part  of  it 
fully  exposed  to  the  sky.  On  two  of  these  nights,  the  air  being  clear  and  calm,  the  grase 
dose  to  the  handkerchief  was  found  to  be  4^  warmer  than  the  fully  exposed  grass.  On 
a  third,  the  difference  was  6^.  An  analogous  fact  is  mentioned  by  Gersten,  who  says, 
that  a  horisontal  surface  is  more  abundantly  dewed,  than  one  which  is  perpendicular  to 
die  ground. 

5857.  Beat  Jrom  a  covering  of  mow.  The  covering  of  snow,  the  same  author  ob- 
serves, which  countries  in  high  latitudes  enjoy  during  the  winter,  has  been  very  com- 
monly thought  to  be  beneficial  to  vegetable  substances  on  the  surface  of  the  earth,  as 
finr  as  their  temperature  is  concerned,  solely  by  protecting  them  from  the  cold  of  the 
atmosphere.  But  were  this  supposition  just,  the  advantage  of  the  covering  would  be 
greatly  circumscribed ;  since  the  upper  parts  of  trees  and  of  tall  shrubs  are  still  exposed 
to  the  influence  of  the  air.  Another  reason,  however,  is  furnished  for  its  usefulness,  by 
what  has  been  said  in  this  essay;  which  is,  that  it  prevents  the  occurrence  of  the  cold, 
which  bodies  on  the  earth  acquire,  in  addidon  to  that  of  the  atmosphere,  by  the  radiation 
of  their  heat  to  the  heavens  during  still  and  clear  nights.  The  cause,  indeed,  of  this 
additional  cold,  does  not  constantly  operate ;  but  its  presence,  during  only  a  few  hours, 
might  effectually  destroy  plants,  which  now  pass  unhurt  through  the  winter.  Again,  as 
things  are,  while  low  vegetable  productions  are  prevented,  by  their  covering  of  snow, 
finom  becoming  colder  than  the  atmosphere  in  consequence  of  thdr  own  radiation,  the 
parts  of  trees  and  tall  shrubs,  which  rise  above  the  snow,  are  little  affected  by  cold  fVom 
this  cause.  For  their  uttermost  twigs,  now  that  they  are  destitute  of  leaves,  are  mudi 
smaller  than  the.thermometera  suspended  by  me  in  the  air,  which  in  this  situation  very 
aeldom  became  more  than  2^  colder  than  the  atmosphere.  The  lai^er  branches,  too, 
which,  if  fully  exposed  to  the  sky,  would  become  colder  than  the  extreme  parts,  are,  in 
a  great  degree,  sheltered  by  them ;  and,  in  the  last  place,  the  trunks  are  sheltered  both  by 
the  smaller  and  larger  parts,  not  to  mention  that  the  trunks  must  derive  heat,  by  con- 
duction through  the  roots,  from  the  earth  kept  warm  by  the  snow.  In  a  similar  way  is 
partly  to  be  explained  the  manner,  in  which  a  layer  of  earth  or  straw  preserves  vegetable 
matters  in  onr  own  fields,  from  the  injurious  effects  of  cold  in  winter.  [Essay  on  Dew, 
&C1819.) 

5858.  TTie  nature  ofUght  is  totally  unknown  :  the  light  which  proceeds  from  the  sun 
seems  to  be  composed  of  three  distinct  substances.  Schede  discovered  that  a  glass  mir- 
ror held  before  the  fire  reflected  the  rays  of  light,  but  not  the  rays  of  caloric ;  but  when 
a  metallic  mirror  was  placed  in  the  same  situation,  both  heat  and  light  were  reflected. 
The  mirror  of  glass  became  hot  in  a  short  time,  but  no  change  of  temperature  took  place 
on  the  metallic  mirror.  This  experiment  shows  that  the  glass  mirror  absorbed  the  rays 
of  caloric,  and  reflected  those  of  light ;  while  the  metallic  mirror,  suffering  no  change 
of  temperature,  reflected  both.  And  if  a  plate  glass  be  held  befbre  a  burning  body,  £e 
raya  of  light  are  not  sensibly  interrupted,  but  the  rays  of  caloric  are  intercepted ;  for  no 
sensible  heat  ia  observed  on  die  opposite  side  of  the  glass ;  but  when  the  glass  has  reached 
a  proper  degree  of  temperature,  the  rays  of  caloric  ara  transmitted  with  the  same  &dlity 
as  those  of  light.  And  dins  the  rays  of  light  and  caloric  may  be  separated.  But  the 
curious  experiments  of  Dr.  Henchd  have  deariy  proved  that  the  invisible  rays  which 
«e  eaittad  by  the  son,  have  the  greatest  heating  power.  In  those  experiments,  the  dif- 
fcrent  colored  n^a  were  thrown  on  the  bulb  of  a  very  delicate  thermometer,  and  their 
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heating  power  was  6bier?ed.  Theheadngpower  of  the  Tiolet,  green,  and  red  rays  were 
found  to  be  to  each  other  as  the  following  numbers ;  —  Violet,  16*0 ;  Green  23  *4 ;  Red, 
55*0*  The  heating  power  of  the  most  refrangible  rays  was  leas^  and  this  power  increases 
as  the  refrangibility  diminishes.  The  red  ray,  therefore,  has  the  greatest  heating  power, 
and  the  violet,  which  is  the  most  refrangible,  the  least.  The  illuminating  power,  it  has 
been  already  observed,  is  greatest  in  the  middle  of  the  spectrum,  and  it  diminishes  to- 
wards both  extremities;  but  the  heating  power,  which  is  least  at  the  violet  end,  increases 
from  that  to  the  red  extremity ;  and  when  the  thermometer  was  placed  beyond  the  limit 
of  the  red  ray,  it  rose  still  higher  than  in  the  red  ray,  which  has  the  greatest  heating  power 
in  the  spectrum.  The  heating  power  of  these  invisible  rays  was  greatest  at  the  distance 
of  half  an  inch  beyond  the  red  ray,  but  it  was  sensible  at  the  distence  of  one  inch  and  a 
half. 

2259.  The  influence  of  the  iifferenX  uHar  toys  on  vegetation  has  not  yet  been  stu- 
died ;  but  it  is  certain  that  the  rays  exercise  an  influence  independent  of  the  heat  they 
produce.  Thus  plants  kept  in  darkness,  but  supplied  with  heat,  air,  and  moisture,  grow 
for  a  short  time,  but  they  never  gain  tiieir  natural  colors;  their  leaves  are  white  and 
pale,  and  their  juices  watery  and  peculiarly  saccharine :  according  to  Knight  they  merely 
expend  the  sap  previously  generated  under  the  influence  of  light.  (Notes  to  Sir  H* 
J)avy*s  Agr,  Chem,  p.  402.) 

Skt.  II.     Of  Electricity. 

2260.  Electrical  changes  are  constantly  taking  place  in  nature,  on  the  surfiMre  of  the 
earth,  and  in  the  atmosphere ;  but  as  yet  the  effects  of  this  power  in  vegetation  have  not 
been  correctly  estimated.  It  has  been  shown  by  experiments  made  by  means  of  the 
Toltaic  battery,  that  compound  bodies  in  general,  are  capable  of  being  decomposed  by 
electrical  powers,  and  it  is  probable  that  the  various  electrical  phenomena  occurring  in 
our  system,  must  influence  both  the  germination  of  seeds  and  the  growth  of  plants.  It 
has  been  found  that  com  sprouted  much  more  rapidly  in  water  positively  electrified  by 
the  voltaic  instrument,  than  in  water  negatively  electrified ;  and  experiments  made  upon 
the  atmosphere  show  that  clouds  are  usually  negative ;  and,  as  when  a  doud  is  in  one 
state  of  electricity,  the  surface  of  the  earth  beneath  is  brought  into  the  opposite  state, 
it  is  probable  that  in  common  cases  the  surface  of  the  earth  is  positive.  A  similar  ex- 
periment is  related  by  Dr.  Darwin.     {Phylohgia,  sect.  xiii.  2,  3. ) 

2261.  Respecting  the  nature  of  electtidty  dT^erent  opinions  are  entertained  amongst 
scientific  men ;  by  some,  the  phenomena  are  conceived  to  depend  upon  a  single  subtile 
fluid  in  excess  in  the  bodies  said  to  be  positively  electrified,  and  in  deficiency  in  tiie 
bodies  said  to  be  negatively  electrified.  A  second  class  suppose  the  efifects  to  be  pro- 
duced by  two  different  fluids,  called  by  them  the  vitreous  fluul  and  the  resinous  fluid ; 
and  others  regard  them  as  aflections  or  motions  of  matter,  or  an  exhibition  of  attractive 
powers,  similar  to  those  which  produce  chemical  combination  and  decomposition;  but 
usually  exerting  their  action  on  masses. 

2262.  A  profitable  apjilication  of  electricity,  Dr.  Darwin  observes,  to  promote  the 
growth  of  plants  is  not  yet  discovered  ;  it  is  nevertheless  probable,  that  in  dry  seasons, 
the  erection  of  numerous  metallic  points  on  the  surface  of  the  ground,  but  a  few  feet 
high,  might,  in  the  night-time,  contribute  to  precipitate  the  dew  by  facilitating  the 
passage  of  electricity  from  the  air  into  the  earth ;  and  that  an  erection  of  such  points 
higher  in  the  air  by  means  of  wires  wrapped  round  tall  rods,  like  angle  rods,  or  elevated 
on  buildings,  might  frequently  precipitate  showers  from  the  higher  parts  of  the  atmo- 
sphere. Such  points  erected  in  gardens  might  promote  a  quicker  vegetation  of  the 
plants  in  their  vicini^,  by  supplying  them  more  abundantly  with  the  electric  ether. 
{Phytologia,  xiii.  4.)  J.  WHlisans  (Climate  of  Great  Britain,  348. ),  enlai^ging  on  this 
idea,  proposes  to  erect  large  electrical  machines,  to  be  driven  by  wind,  over  the  general 
face  of  the  country,  for  the  purpose  of  improving  the  climate,  and  especially  for 
lessening  that  superabundant  moisture  which  he  contends  is  yearly  increasing  from  the 
increased  evaporating  surface,  produced  by  the  vegetation  of  improved  culture,  and 
especially  from  the  increase  of  pastures,  hedges,  and  ornamental  plantations. 

Sect.  III.     Of  Water, 

2263.  Water  is  a  compound  of  oacygene  and  hydrogene  gas,  though  primarily  redioned 
a  simple  or  elementary  substance.  **  If  the  metal  called  potassium  be  exposed  in  a 
glass  tube  to  a  small  quantity  of  water,  it  will  act  upon  it  with  great  violence ;  elastic 
fluid  will  be  disengaged,  which  will  be  found  to  be  hydrogen ;  and  the  same  effects  will 
be  produced  upon  the  potassium,  as  if  it  had  absorbed  a  small  quantity  of  oxygen  ;  and 
the  hydrogen  disengaged,  and  the  oxygen  added  to  the  potassium,  are  in  weight  as  2  to 
15  ;  and  if  two  in  volume  of  hydrogen,  and  one  in  volume  of  oxygen,  which  have  the 
weights  of  2  and  15,  be  introduced  into  a  close  vessel,  and  an  electrinl  spark  passed 
through  them,  they  will  inflame  and  condense  into  17  parts  of  pure  water." 
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9964.  WtOer  if  abtoiutely  neeestaiy  to  the  eeononw  of  vegetation  in  its  elastic  and  fluid 
itate ;  and  it  is  not  deroid  of  use  even  in  its  solid  fonn.  Snow  and  ice  are  bad  con- 
ductors of  heat ;  and  when  the  ground  is  covered  with  snow,  or  the  surfiu;e  of  the  soil  or 
of  water  is  frocen,  tlie  roots  or  bulbs  of  the  plants  beneath  are  protected  by  the  congealed 
vrater  from  the  influence  of  the  atmosphere,  the  temperature  of  which,  in  northern  win- 
ters, is  usually  very  much  below  the  fleecing  point ;  and  this  water  becomes  the  first 
nourishment  of  the  plant  in  early  spring.  The  expansion  of  water  during  its  congela- 
tion, at  which  time  its  volume  increases  one  twelfth,  and  its  contraction  of  bulk  during  a 
thaw,  tend  to  pulverise  the  soil,  to  separate  its  parts  from  each  other,  and  to  make  it 
more  permeable  to  the  influence  of  the  air. 


Chap.  IV- 

Of  the  Agency  qf  the  Atmosphere  in  Vegetation. 

9965.  The  aerial  medium  which  envelopes  the  earth  may  be  studied  chemically  and  phy- 
sically ;  the  first  study  respects  the  elements  of  which  the  atmosphere  is  composed ;  and 
the  second  their  action  in  a  state  of  combination^  and  as  influenced  by  various  causes, 
or  tboae  phenomena  which  constitute  the  weather. 

Sect.  I.     Of  the  Elements  of  the  Atmosphere* 

9266.  Water,  carbonic  acid  gas,  oxygen,  and  azote,  are  the  principal  substances  composing 
the  atmosphere ;  but  more  minute  enquiries  respecting  their  nature  and  agencies  are 
necessary  to  afford  correct  views  of  its  uses  in  vegetation. 

9967.  That  water  exiets  in  the  atmotphere  is  easily  proved.  If  some  of  the  salt,  called 
muriate  of  lime,  that  has  been  just  heated  red,  be  exposed  to  the  air,  even  in  the  driest 
and  coldest  weather,  it  will  increase  in  weight,  and  become  moist;  and  in  a  certain  time 
vrill  be  converted  into  a  fluid.  If  put  into  a  retort  and  heated,  it  will  yield  pure  water ; 
will  gradually  recover  its  pristine  state ;  and,  if  heated  red,  its  former  weight :  so  that  it 
is  evident  that  the  water  united  to  it  was  derived  from  the  air.  And  that  it  existed  in 
the  air  in  an  invisible  and  elastic  form,  is  proved  by  the  circumstances,  that  if  a  given 
quantity  of  air  be  exposed  to  the  salt,  its  volume  and  weight  will  diminish,  provided  the 
experiment  be  correctly  made. 

2968.  TA«9t«m<tryo^t(Ni<^tofttcAe9nitfftnatr,  as  vapor,  varies  with  the  temperature.  In 
proportion  as  the  weather  is  hotter,  the  quantity  is  greater.  At  50^  of  Fahrenheit, 
air  contains  about  one  50th  of  its  volume  of  vapor ;  and  as  the  specific  gravity  of  vapor 
b  to  that  of  air  nearly  as  10  to  15 ;  this  is  about  one  75th  of  its  weight.  At  100°,  sup- 
posing that  there  is  a  free  communication  with  water,  it  contains  about  one  1 4th  part 
in  volume,  or  one  91st  in  weight.  It  is  the  condensation  of  vapor  by  diminution  of  the 
temperature  of  the  atmosphere,  which  is  probably  the  principal  cause  of  the  formation  of 
clouds,  and  of  the  deposition  of  dew,  mist,  snow,  or  hiul. 

2969.  The  power  i^dijferent  substances  to  eAsorb  aqueous  vapor  from  the  atmosphere  by 
cohesive  attraction  hi^  been  already  referred  to  (2102.)  The  leaves  of  living  plants  ap- 
pear to  act  upon  this  vapor  in  its  elastic  form,  and  to  absorb  it  Some  vegetables 
increase  in  weight  from  this  cause,  when  suspended  in  the  atmosphere  and  unconnected 
with  the  soil ;  such  are  the  house-leek,  and  different  species  of  the  aloe.  In  very 
intense  heats,  and  when  the  soil  is  dry,  the  life  of  plants  seems  to  be  preserved  by  the 
abaorbent  power  of  their  leaves ;  and  it  is  a  beauuful  circumstance  in  the  economy 
of  nature,  that  aqueous  vapor  is  most  abundant  in  the  atmosphere  when  it  is  most 
needed  for  the  purposes  of  life ;  and  that  when  other  sources  of  its  supply  are  cut  off, 
this  is  most  copious. 

9970.  The  existence  of  carbonic  acid  gas  in  the  atmosphere  is  proved  by  the  following 
process :  if  a  solution  of  lime  and  water  be  exposed  to  the  air,  a  pellicle  will  speedily 
form  upon  it,  and  a  solid  matter  will  gradually  fall  to  the  bottom  of  the  water,  and  in  a 
certain  time  the  water  will  become  tasteless ;  this  is  owing  to  the  combination  of  the  lime 
wfaidi  was  dissolved  in  the  water  with  carbonic  acid  gas,  which  existed  in  the  atmo- 
sphere, as  may  be  proved  by  collecting  the  film  and  the  soh'd  matter,  and  igniting  them 
ctrongly  in  a  little  tube  of  platina  or  iron ;  they  will  give  out  carbonic  acid  gas,  and 
will  become  quick-lime,  which,  added  to  the  same  water,  will  again  bring  it  to  the  stato 
of  lime-water. 

997 1 .  2%tf  quantity  of  carbonic  acid  gas  in  the  atmosphere  is  very  smalL  It  is  not  easy 
to  determine  it  with  predson,  and  it  must  difiisr  in  different  situations ;  but  where  there 
is  a  free  circulation  of  air,  it  is  probably  never  more  than  one  500th ,  nor  less  than  one  800th 
of  the  volume  of  air.  Carbonic  acid  gas  is  nearly  one  third  heavier  than  the  other  elastic 
parts  of  the  atmosphere  in  tlieir  mizid  state ;  hence  at  first  view  it  might  be  supposed 
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that  it  TTould  be  most  abundant  in  the  lower  regions  of  the  atmosphere ;  but  unless  it 
has  been  immediately  produced  at  the  surface  of  the  earth  in  some  chemical  process, 
this  does  not  seem  to  be  the  esse ;  elastic  fluids  of  different  specific  gravities  have  a 
tendency  to  equable  mixture  by  a  species  of  attraction,  and  the  different  parts  of  the 
atmosphete  are  constantly  sgitated  and  blended  together  by  winds  or  other  causes.  De 
Saussure  found  lime-water  precipitated  on  Mount  Blanc,  the  highest  point  of  land  in 
Europe ;  and  carbonic  acid  gas  has  been  always  found,  apparently  in  due  proportion,  in 
the  air  brought  down  from  great  heights  in  the  atmosphere  by  aerostatic  adventurers. 

2272.  The  jmndptd  contumpiion  of  the  carbonic  acid  in  the  atmosphere  seems  to  be 
in  affording  nourishment  to  plants ;  and  some  of  them  appear  to  be  supplied  with  carbon 
chiefly  from  tliis  source. 

227S.  The  formation  of  carhonic  acid  gas  takes  place  during  fermentation,  combustion, 
putrefaction,  respiration,  and  a  number  of  operations  taking  place  upon  the  surface  of  the 
earth ;  and  there  is  no  other  process  known  in  nature,  by  which  it  can  t>e  destroyed  but  by 
vegetation. 

2274.  Oxygen  and  axote  are  the  remaining  constituents  of  the  atmosphere.  After  a 
given  portion  of  common  air  has  been  deprived  of  aqueous  vapor  and  carbonic  add  gas, 
it  appears  little  altered  in  its  properties ;  it  remains  a  compound  of  oxygen  and  aiote, 
which  supports  combustion  and  animal  life.  There  are  many  modes  of  separating  these 
two  gases  from  each  other.  A  simple  one  is  by  burning  phosphorus  in  a  confined  vo- 
lume of  air ;  this  absorbs  the  oxygen  and  leaves  the  asote ;  and  100  parts  in  volume  of 
air,  in  which  phosphorus  has  been  burnt,  yield  79  parts  of  azote ;  and  by  mixing  this 
asote  with  21  parts  of  fresh  oxygene  gas  artificially  procured,  a  substance  having  the  ori- 
ginal characters  of  air  is  produced.  To  procure  pure  oxygen  from  air,  quicksilver  may 
be  kept  heated  in  It,  at  about  600®,  till  it  becomes  a  red  powder ;  this  powder,  when 
Ignited,  will  be  restored  to  tite  state  of  quicksilver  by  giving  off  oxygen. 

2275.  Oxygen  is  necessary  to  some  Junctions  of  vegetables ;  but  its  great  importance  in 
nature  is  its  relation  to  the  economy  of  animals.  It  is  absolutely  necessary  to  their  life. 
Atmospheric  air  taken  into  the  lungs  of  animals,  or  passed  in  solution  in  water  through 
the  gills  of  fishes,  loses  oxygen ;  and  for  the  oxygen  lost,  about  an  equal  volume  of  car- 
bonic acid  appears. 

2276.  The  effects  tf  azote  in  oegefo^ion  are  not  distinctly  known.  As  it  is  found  in 
some  of  the  products  of  vegetation,  it  may  be  absorbed  by  certain  plants  from  the  atmo- 
sphere. It  prevents  the  action  of  oxygen  from  being  too  energetic,  and  serves  as  a 
medium  in  which  the  more  essential  parts  of  the  air  act ;  nor  is  this  circumstance  un- 
conformable to  the  analogy  of  nature ;  for  the  elements  most  abundant  on  the  solid  sur- 
fiu;e  of  the  globe,  are  not  those  which  are  the  most  essential  to  the  existence  of  the  living 
beings  belonging  to  it. 

2277.  The  action  of  the  atmosphere  on  plants  differs  at  different  periods  of  their 
growth,  and  varies  with  the  various  stages  of  the  developement  and  decay  of  their 
organs.  If  a  healthy  seed  be  moistened  and  exposed  to  air  at  a  temperature  not 
below  45®»  it  soon  germinates,  and  shoots  forth  a  plume,  which  rises  upwards,  and  a 
radicle  which  descends.  If  the  air  be  confined,  it  is  found  that  in  the  process  of  gennin- 
ation  the  oxygen,  or  a  part  of  it,  is  absorbed.  The  asote  remains  unaltered ;  no  carbonic 
acid  istaken  away  from  the  air ;  on  the  contrary,  some  is  added.  Seeds  are  incapable  of 
germinating,  except  when  oxygen  is  present.  In  the  exhausted  receiver  of  the  air-pump, 
in  pure  axote,  or  in  pure  carbonic  add,  when  moistened  they  swell,  but  da  not  v^^etate ; 
and  if  kept  in  these  gases,  lose  their  living  powers,  and  undergo  putrefaction.  If  a  seed 
be  examined  before  germination,  it  will  be  found  more  or  less  insipid,  at  least  not  sweet; 
but  after  germination  it  is  always  sweet.  Its  coagulated  mucilage,  or  starch,  is  converted 
into  sugar  in  the  process ;  a  substance  diflficult  of  solution  is  changed  into  one  easQy 
soluble ;  and  the  sugar  carried  through  the  cells  or  yessels  of  the  cotyledons,  is  the  nou- 
rishment of  the  infant  plant.  The  absorption  of  oxygen  by  the  seed  in  germination  haa 
been  compared  to  its  absorption  in  produdng  the  evolution  of  foetal  life  in  the  egg ;  but 
this  analogy  is  only  remote.  All  animals,  from  the  most  to  the  least  perfect  claKMSs,  re- 
quire a  supply  of  oxygen.  From  the  moment  the  heart  begins  to  pulsate  till  it  ceases  to 
beat,  the  aeration  of  the  blood  is  constant,  and  the  function  of  respiration  invariable ; 
earbonic  acid  is  given  off  in  the  process,  but  the  chemical  change  produced  in  the  blood 
is  unknown  ;  nor  is  there  any  reason  to  suppose  the  formation  of  any  substance  similar  to 
sugar.  It  is  evident,  that  in  all  cases  of  semination,  the  seeds  should  be  sown  so  as  to  be. 
fully  exposed  to  the  influence  of  the  air.  And  oitt  cause  of  the  unprodudaveness  of  cold 
clayey  adliesive  soils  is,  that  the  seed  is  coated  with  matter  impermeable  to  air.  In  sandy 
soils  the  earth  is  always  suffidently  penetrable  by  the  atmosphere ;  but  in  clayey  soils 
there  can  scarcely  be  too  great  a  mechanical  division  of  parts.  Any  seed  not  fully  sup- 
plied with  air,  always  produces  a  weak  and  diseased  plant.  We  have  already  seen  ( 1 5S0. ) 
that  carbon  is  added  to  plants  from  the  air  by  the  process  of  vegetation  in  sunshine ;  woa 
Qxygen  is  added  to  the  atmosphere  at  the  same  time. 
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S878.  Thorn  ckangie»  in  the  atmoiphen  which  contiitute  the  mott  importani  metearologieai 
phenomenoj  may  be  claMed  under  five  disdnct  heads;  the  alterations  that  occur  in  the 
wdght  of  the  atmosphere ;  those  that  take  place  in  its  tempersture ;  the  changes  produced 
In  its  quantity  by  evaporation  and  rain ;  the  excessive  agitation  to  which  it  is  frequently 
subject ;  and  the  phenomena  arising  from  electric  and  other  causes,  that  at  particuliur 
times  occasion  or  attend  the  precipitations  and  agitations  alluded  to.  All  the  above 
phenomena  prove  to  demonstration  that  constant  changes  take  place,  the  consequences  of 
new  combinations  and  decompositions  rapidly  following  each  other. 

2279.  With  respect  to  the  changet  in  the  weight  of  the  atmosphere,  it  is  generally  known 
that  the  instrument  called  the  barometer  shows  the  weight  of  a  body  of  air  immediately 
above  it,  extending  to  the  extreme  boundary  of  the  atmosphere,  and  the  base  of  which  is 
equal  to  that  of  the  mercury  contained  within  it.  As  the  level  of  the  sea  is  the  lowest 
point  of  observation,  the  column  of  air  over  a  barometer  placed  at  that  level  is  the  longest 
to  be  obtained. 

SS80L  The  mtriatkmt  <^  the  barometer  between  the  troptei  are  very  trifling,  and  it  does  not  denend 
more  than  half  as  much  in  that  oart  of  the  globe  for  every  two  hundred  feet  of  elevation  as  it  does  be. 
yond  the  tropics.  The  range  of  the  barameCer  increases  enduallv  as  the  latitude  advances  towards  the 
poles,  till  in  the  end  it  amounts  to  two  or  three  inches.  The  following  Tkble  will  expbin  this  gradual 
Increase:  — 

fiS81.  T%e  range  qf  the  barometer  it  comtiderMfUu 
in  North  America  than  in  the  corresponding  latmidet 
qf  Suropet  particularly  in  Virginia,  where  it  never 
exceeds  I'l.  The  range  is  more  considerable  at  the 
level  of  the  sea  than  on  mountains  j  and  in  the  same 
degree  of  latitude  it  is  in  the  inverse  ratio  of  the 
height  of  the  place  above  the  level  of  the  sea.  Cotte 
composed  a  table,  which  has  been  published  in  the 
Joamal  de  Phj^siqye,  ttom  which  itappean  extremely 
probable,  that  the  barometer  has  an  invariable  ten- 
dency  to  rise  between  the  morning  and  the  evening, 
and  that  this  impulse  is  most  considerable  firom  two 
in  the  afternoon  till  nine  at  nij^t,  when  the  greatest 
elevation  is  aooomplished ;  but  the  elevation  at  nine 
diAn  from  that  at  two  by  four  twdflhs,  while  that  of  two  varies  ftom  the  devation  of  the  morning  only 

5  one  twelfth,  and  that  in  particular  climates  the  greatest  elevation  Is  at  two  o'clock.  The  observations 
Cotte  confirm  those  of  Luke  Howard :  and  fh>m  them  it  is  concluded,  that  the  barometer  is  influenced 
by  some  depressing  cause  at  new  and  AiU  moon,  and  that  some  other  makes  it  rise  at  the  quarters.  Ihla 
colneidenoe  is  most  considerable  in  fidr  and  calm  weather ;  the  depressimi  in  the  interval  between  the 
quarters  and  conjunctions  amounts  to  one  tenth  of  an  inch,  and  the  rise  tram  the  conjunctions  to  tlie 
quaiters  is  to  the  same  amount  The  range  of  this  instrument  is  found  to  be  mater  in  winter  than  in 
summer ;  for  instance,  the  mean  at  Yorit,  during  the  months  fhmi  October  to  March  inclusive,  in  the 
yeuJ774,  was  1*48,  and  in  the  six  summer  months  IDl^ 

2S88L  The  more  aerene  and  settled  the  weather,  the  higher  the  barometer  ranget  /  cahn  weather,  with  a 
tendency  to  rain,  depresses  it ;  high  windshave  a  similar  efltet  on  it ;  and  the  ereatest  elevation  oocuis 
with  easterly  and  mntherly  innds ;  but  the  south  produces  a  dirictly  contrary  eonct 

2283.  The  variatums  in  the  temperature  tf  the  air  in  any  particular  place,  exclusive  of 
the  differences  of  seasons  and  climates,  are  very  oonsidersble.  These  changes  cannot  be 
produced  by  heat  derived  from  the  sun,  as  its  rays  concentrated  have  no  kind  of  effect  on 
air ;  those,  however,  heat  the  surface  of  our  globe,  which  is  communicated  to  the  imme- 
diate atmosphere ;  it  is  through  this  fact  that  the  temperature  is  highest  where  the  place 
is  so  situated  as  to  receive  wi£  most  effect  the  rays  of  the  sun,  and  that  it  varies  in  each 
region  with  the  season ;  it  is  also  the  cause  why  it  decreases  in  proportion  to  the Jlieigfat 
of  the  air  above  the  surface  of  the  earth.  The  most  perpendicular  rays  falling  on  the 
globe  at  the  equator,  there  the  heat  of  it  is  the  greatest,  and  that  heat  decreases  ^adually 
to  the  poles,  of  course  the  temperature  of  the  air  is  in  exact  unison ;  from  this,  it  appean^ 
that  the  air  acquires  the  greatest  degree  of  wannth  over  the  equator,  where  it  becomes 
insensibly  cooler  till  we  arrive  at  the  poles;  in  the  same  manner,  the  air  immediately 
above  the  equator  cools  gradually,  .lliough  the  temperature  sinks  as  it  approaches  the 
pole,  and  is  highest  at  the  equator,  yet  as  it  varies  continually  with  the  seasons,  it  is  im- 
possible to  form  an  acctuate  idea  of  the  progression  without  forming  a  mean  temperature 
for  a  year,  from  that  of  the  temperature  of  every  d^pree  of  latitude  for  every  day  of  the 
year,  which  may  be  accomplished  by  adding  together  the  whole  of  the  obsoirations  and 
dividing  by  their  number,  when  the  quotient  wUl  be  the  mean  temperature  for  the  year. 
Hie  « diminution,'*  says  Dr.  Thomson,  *«fitmi  the  pole  to  the  equator  takes  plsioe  in 
arithmetical  progrenion ;  or  to  speak  more  properly,  the  annual  temperature  of  all  the 
latitudes  are  arithmetical  means  between  the  mean  annual  temperature  of  the  eqtutor  and 
the  pole.  Andes  fiff  as  heat  depends  in  the  action  of  solar  rays,  that  of  each  month  is  as 
the  mean  altitude  of  the  sun,  or  rather  as  the  sine  of  the  sun's  altitude. 

2284.  IneoHtiderabU  eeoif  in  temperate  and  cold  dimatiw,  are  colder  in  winter  and 
wanner  in  summer  than  the  main  ocean,  as  they  are  necessuily  under  the  influence  of 
natural  operstiona  from  the  land.  Thus  the  Gulf  of  Bothnia  is  generally  fitnen  in 
winter,  but  the  water  is  sometimes  heated  in  the  summer  to  70^,  a  state,  the  opposite 
part  of  the  Atlantic  never  acquires ;  the  German  Sea  is  five  degrees  warmer  in  summer 
than  thg  Atlaacic,  and  mora  than  three  colder  in  wiqter ;  the  Meditemoean  is.  almost 
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throughout  warmer  both  in  winter  and  summer,  which  therefore  causes  the  Atlantic 
to  flow  into  it ;  and  the  Black  Sea  being  colder  than  the  Mediterranean,  flows  into  the 
Utter. 

SS85.  77^  eastern  parts  qf  North  America t  as  appean  fhrni  meteorological  t^Iea,  ha^e  a  much  colder 
air  than  theopponite  European  coa^  and  fall  short  of  the  standard  by  about  ten  or  twdve  dcsrees.  There 
are  sevenl  causes  which  produce  this  oonsidcrabto  difibrenoe.  Tliegreatest  devation  in  North  America  is 
between  the  40th  and  50tn  desree  of  north  latitude,  and  the  100th  and  110th  of  longitude  west  fh>m  Lon. 
don ;  and  there  the  most  considerable  riven  have  their  origin.  The  height  alone  is  sufficient  to  make  this 
tract  colder  than  it  would  otherwise  be ;  but  there  are  other  causes,  and  those  are  most  extenaiTe  foresta, 
and  large  swamps  and  morasses,  each  of  which  ^exclude  heat  tnm  the  eaitb,  and  oonsequentW  prevent  it 
firom  ameliorating  the  rigor  of  winter.  Many  extensive  lakes  Ue  to  the  east,  and  HudMn*s  Bay  more  to 
the  north ;  a  chain  of  mountains  extends  on  the  south  of  the  latter,  and  those  equally  prevent  the  accu- 
mulation of  heat  i  besides,  this  bay  is  bounded  on  the  east  by  the  mountainous  count]^  of  Labrador,  and 
has  many  islands  -,  Arom  all  which  drcumstances  arise  the  lowness  of  the  temperature,  and  the  piercing 
cold  of  the  north-west  winds.  The  annual  decrease  of  the  forests  for  the  purpose  of  clearing  the  ground, 
and  the  consumptioo  for  building  and  Aiel,  is  supposed  to  have  occasioned  a  considerable  decrease  of  cold 
in  the  winter ;  and  if  this  shouldbe  the  result,  much  will  yet  be  done  Cowards  bringing  the  temperature  of 
the  European  and  American  continents  to  something  like  a  leveL 

2286.  Continenit  ha^e  a  colder  atmosphere  than  islands  situated  in  the  same  degree  of 
latitude ;  and  countries  lying  to  the  windward  of  the  superior  classes  of  mountains,  or 
forests,  are  warmer  than  those  which  are  to  the  leeward.  Earth  always  possessing  a  cer- 
tain degree  of  moisture,  has  a  greater  capacity  to  receive  and  retain  heat  than  sand  or 
atones,  the  latter  therefore  are  heated  and  cooled  with  more  rapidity :  it  is  from  this  cir- 
cumstance that  the  intense  heats  of  Africa  and  Arabia,  and  the  cold  of  Terra  del  Fuego, 
are  derived.  The  temperature  of  growing  vegetables  changes  very  gradually ;  but  there ' 
is  a  considerable  evaporation  from  them :  if  those  exist  in  great  numbers,  and  congre- 
gated, or  in  forests,  their  foliage  preventing  the  rays  of  the  sun  from^reacbing  the  earth,  it 
IS  perfectly  natural  that  the  immediate  atmosphere  must  be  greatly  affected  by  the  ascent 
of  chilled  vapors. 

2287.  Our  next  object  is  the  atcent  and  detcerU  of  water :  the  principal  appearances  of 
this  element  are  vapor,  clouds,  dew,  rain,  frost,  hail,  snow,  and  ice. 

2288.  Vajxtr  is  water  rarefied  by  heat,  in  consequence  of  which  becoming  lighter  than 
the  atmosphere,  it  is  raised  considerably  above  the  surface  of  the  eardi,  and  afterwards  by 
a  partial  condensation  forms  clouds.  It  differs  from  exhalation,  which  is  properly  a  dis- 
persion of  dry  particles  from  a  body.  When  water  is  heated  to  212^  it  boils,  and  is  ra^ 
pidly  converted  into  steam ;  and  the  same  change  takes  place  in  much  lower  temper- 
atures ;  but  in  that  case  the  evaporation  is  slower,  and  the  elasticity  of  the  steam  is 
smaller.  As  a  very  considerable  proportion  of  the  earth's  surface  is  covered  with  water, 
and  as  this  water  is  constantly  evaporating  and  mixing  with  the  atmosphere  in  the  state  of 
vapor,  a  precise  determination  of  the  rate  of  evaporation  must  be  of  very  great  import- 
ance in  meterology.  Evaporation  is  confined  entirely  to  the  surface  of  the  water ;  hence 
it  is,  in  all  cases,  proportional  to  the  sur&ce  of  the  water  exposed  to  the  atmospherei 
Much  more  vi^r  of  course  rises  in  maritime  countries  or  those  interspersed  with  lakes, 
than  in  inland  countries.  Much  more  vapor  rises  during  hot  weather  than  during 
cold :  hence  the  quantity  eva^rated  depends  in  some  measiure  upon  temperature.  Ihe 
quantity  of  vapor  which  rises  from  water,  even  when  the  temperature  is  the  same,  varies 
according  to  circumstances.  It  is  least  of  all  in  calm  weather,  greater  when  a  breexe 
blows*  and  greatest  of  all  with  a  strong  wind.  From  experiments,  it  appears,  that  the 
quantity  of  vapor  raised  annually  at  Manchester  is  equal  to  about  25  inches  of  rain.  If 
to  this  we  add  five  inches  for  the  dew,  with  Dalton,  it  will  make  the  annual  evapor- 
ation SO  inches.  Now,  if  we  consider  the  situation  of  England,  and  the  greater  quantity 
of  vapor  raised  from  water,  it  will  not  surely  be  considered  as  too  great  an  allowance, 
if  we  estimate  the  mean  annual  evaporation  over  the  whole  siurface  of  the  globe 
at  35  inches. 

2289.  A  cloud  is  a  mass  of  vapor,  more  or  less  opaque,  formed  and  sustained  at  con- 
siderable height  in  the  atmosphere,  probably  by  the  joint  agencies  of  heat  and  electricity. 
The  first  successful  attempt  to  arrange  the  diversified  form  of  clouds,  under  a  few  general 
modifications,  was  made  by  Luke  Howard,  Esq.  We  shall  give  here  a  brief  account  of 
his  ingenious  classification. 

2290.  The  simple  modifications  are  thus  named  and  defined :  -*  1.  Cirrus,  parallel, 
flexuous,  or  diverging  nbres,  extensible  in  any  or  in  all  directions  {Jig.  248  a) ; 
S.  Cumulus,  convex  or  conical  heaps,  increasing  upwards  from  a  horisontal  base  (6) ; 
3.  Stratus,  a  widely-extended,  continuous,  horizontal  sheet,  increasing  from  below  (c). 

2291.  The  intermediate  modifications  which  require  to  be  noticed  are,  4.  Cirro-cumulus, 
small,  well-defined,  roundish  masses,  in  close  horizontal  arrangement  (d) ;  5>  Cirro  .stratus, 
horizontal  or  slightly  inclined  masses,  attenuated  towards  a  part  or  tlie  whole  of  their 
circumference,  bent  downward  or  undulated,  separate  or  in  groups  consisting  of  small 
clouds  having  these  characters  (0). 

2292.  The  compound  modyications  sue,  6.  Cumulo-stratus,  or  twain  doud ;  the  cirro^ 
atimtus,  blended  with  the  cumulus,  and  either  appearing  intermixed  with  the  heaps  of  the 
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Utter,  or  superaddinga  wide-*pre*d  Mructure  to  its  baae  {f)  ;  7.  Cumulo-cirro-iUatus, 
Del  Nimbui ;  tbe  lun-clnud,  ■  rloud  or  fjmaa  of  clouds  from  wbich  nin  i*  falling. 
It  ii  ■  boriionlal  ibeel,  abore  wbick  the  cimu  ipnadi,  while  the  cumului  enters  it 
btenll;  and  from  beneath  {g,t)  ;  8.  The  Fall  Cloud,  resting  appareatljr  an  die  surface 
t^tbe  ground  (A). 

S91  lie  cimv  appon  Id  lUTc  the  ksitilenillT,  tlicin4tat  elenUon.UiegnaUiC  vulMTof  sint 
""  "    '  ■  ic  weather,  helne  Indicated  bj  4  Te*  thraadt  pendUnl  op  the 

enter,  and  luuauy  In  the  quarter  oppotlte  \a  that  from  which 

•d  in  IhF^weraCmcKpbeiT,  and  tnorei  aiong  with 

r appeera,  and  \t,  ai  IE  were,  the  nucleua  on  whkb 

«i  irnaularlj  pUnCr  while  (be  ujiper  riaca  Into  conical  or  hemU 
apvencai  ncapa  s  wnicn  mar  uicnnnH  ciriitinue loDf  ntarif  U  the  Hme  bulk,  or  npidlr  rite  into  mnin- 
laini.  The;  win  baclB,  In  Ut  waalhtr,  to  tem  ama  hoora  afttr  nnriae,  uiiTe  ■!  their  maximum  Id 
IhchMtaat  pan  or  IbeafiBiHon.  then  (DIB  iBHilidihki|,aiidliiuUrdhven»  about  nmael.    Prolmuts 

•etcea  or  HMubcTaDOi.  Tht  (OnaaHonof  targe  eumall  to  leeward'ln a anng  wind,  indicatea (he ap. 
peoacb  or  a  calm  with  rata.    When  Iber  do  no- -" j^^. -. — . ._.. — .i — ..-_ 

thunder  li  to  be  npected  In  [be  night 
nKIng  on  the  earth  in  water.    Ttali  la  pr 


958  SCUNCB  OF  AGRICULTURE.  Fab*  II. 


terelmrftoe  of  this  cloud  begioi  to  iMton  dMnpeunoe  oTcumulat,  fbe  wlioto  at  th*  fame  time  i  . 

log  train  the  ground.    The  oontlnultjr  is  next  deitroTed,  and  the  cload  atcendi  and  evqioratei,  or  paaaea 

oiT  with  the  apiieanuiot  of  the  naiceot  cumuliu.    Tnii  naa  long  been  ei^erienoed  aa  a  pracnoatic  of  blr 


8S96L  TranMoH  qf  formt.  The  cimu  having  continued  (br  tome  time  increailng  or  atatiooaiT,  luoallf 
paoet  either  to  the  drro-cumulua  or  the  cirro-itratus,  at  the  ■ame  time  descending  to  a  lower  station  in  the 
atmosphere.  This  modlflcxtion  forms  a  raj  beauti Ail  uy,  and  Is  fkeouently  in  summer  aa  attendant  oo  warm 
and  dry  weather.  The  cirro-stratus,  when  seen  in  the  diatance,  nrequently  gives  the  idea  of  shoals  of  llah. 
It  precedes  wind  and  rain :  is  seen  In  the  intervals  of  storms ;  and  somettmea  alteroates  with  the  cbrio- 
cumulus  in  the  same  cloud,  when  the  dlflfcrent  evolutions  form  a  curious  spectacle.  A  Judament  may  be 
fbrmed  of  the  weather  likely  to  ensue  by  observing  which  modification  prevails  at  laM,  The  aoiar  and 
lunar  halos,  as  well  as  the  parhelion  and  paraselene  (mock  sun  and  mock  moon),  prognosticB  of  fbnl  «•»• 
ther,  are  occasioned  by  this  cloud.    The  cumukMtratus  precedes,  and  d)e  nimbus  accompanies  rain. 

2297.  Dew  is  the  moisture  insensibly  deposited  from  the  atmosphere  on  the  surimce  of 
the  earth.  This  moisture  is  precipitated  by  the  cold  of  the  body  on  which  it  appears,  and 
will  be  more  or  less  abundant,  not  in  proportion  to  the  coldness  of  that  body,  but  in  pro- 
portion to  the  existing  state  of  the  air  in  regard  to  moisture.  It  is  commonly  supposed 
that  the  formation  of  dew  produces  cold,  but  like  every  other  precipitation  of  water  from 
the  atmosphere,  it  mus(  eventually  produce  heat, 

8896.  Pkenomena  (if  dew.  Aristotle  Justly  remarked,  that  dew  appean  only  on  catan  and  dear  nightu 
Dr.  Wells  shows,  that  very  little  is  ever  deposited  in  opposite  circumstances ;  and  that  little  only  when  tho 
clouds  are  very  high.  It  is  never  seen  on  ni^ts  both  cjoudy  and  windy  j  and  if  in  the  course  of  the  night 
the  weather,  from  being  serene,  should  become  dark  and  stormy,  dew  which  has  been  deposited  wiH  disap- 
pear. In  calm  weather.  If  the  sky  be  partially  covered  with  cloiub,  more  dew  will  appear  than  if  it  were  en- 
tirely uncovered.  Dew  probably  begins  in  the  country  to  appear  upon  grass  in  iriaces  shaded  flrom  the  sun, 
during  clear  and  calm  weather,  soon  after  the  heat  of  the  atmo^>here  has  declined,  and  continues  to  be 
deponted  through  the  whole  night,  and  for  a  little  after  sunrise.  Its  quantity  will  depend  in  some  measure 
OQ  the  iwoportion  of  moisture  in  the  atmospbcte,  and  is  consequently  greater  after  rain  than  altera  long  tncC 
of  dry  weather ;  and  in  Europe^  with  southerly  and  westerly  winds,  than  with  those  which  blow  from  the 
north  and  the  east.  The  direction  of  the  see  deteimlnes  this  relation  of  the  winds  to  dew.  For  in  Cgypt, 
dew  Is  scarcely  ever  olMerved  except  while  the  northerly  or  Etesian  winds  prevail  Hence  also,  dew  ia 
generally  more  abundant  in  spring  and  autumn,  than  in  summer.  And  It  is  always  very  copious  on  those 
dear  nights  which  are  followed  by  misty  mornings,  which  show  the  air  to  be  loaded  with  mcrfsture.  And 
a  dear  morning,  following  a  doudy  night,  determines  a  plentiftil  deposition  of  the  retained  vapor.  When 
warmth  of  atmosphere  is  compatible  with  deamess,  as  Is  the  case  in  southern  latitudes,  thouch  seldoD  in 
our  country,  the  dew  becomes  much  more  copious,  because  the  air  then  contains  more  moisture.  Dew 
continues  to  form  with  increased  copiousness  as  the  night  advances,  ftom  the  increased  leflrigeration  of 
tfaeground. 

SSsO.  Cam$e  9f  Aem.  Dew,  according  to  AristoUe,  is  a  species  of  rain,  formed  in  the  lower  atmosphere,' 
In  oooaequenoe  of  its  moisture  being  condensed  by  the  cold  of  the  night  Into  minute  drops.  Opinions  of 
this  kind,  says  Dr.  Wells,  are  still  entertained  by  many  persons,  among  whom  is  the  very  ingenious  Pr>- 
ftssor  Leslie.  {Relai,  of  Heat  and  Moisture,  p.  OT.  and  iSSL)  A  fiwt,  however,  first  taken  notice  of  by 
Oarstln,  who  pumished  nis  TreaU$e  on  Dew  in  1773,  proves  them  to  be  erroneous :  for  he  found,  that  bodlea, 
a  little  elevated  in  the  air  often  become  moist  with  tfirw.  while  similar  bodies,  lyinc  on  the  sround,  remain 
dry,  though  necessarily,  ftom  their  position,  liable  to  be  wetted,  by  whatever  fldls  Aom  the  heavens,  aa 
the  former.  The  above  notion  is  pemctly  reAited  1^  the  fact,  that  metallic  surfimes  exposed  to  the  air  In 
a  bprisontal  position,  remain  dry,  while  every  thing  around  them  is  covered  with  dew.  Altera  kmg 
period  of  drought  when  the  air  was  very  still  and  the  sky  serene.  Dr.  Wells  expoaed  to  the  sky, 
SB  minutes  before  sunset,  previoudy  weighed  parods  of  wod  and  swanmnrn,  upon  a  smooth,  onpalnted, 
and  perfectly  dry  fir  table,  5  feet  long.  3  broad,  and  nearly  3  In  hdght,  which  had  been  placed,  an  hour 
before.  In  the  sunshine,  in  a  large  leva  grassfldd.  Hie  wool,  18  minutes  after  sunset,  was  found  to  be 
149  odder  than  the  air,  and  to  have  acquired  no  weight  The  swandown,  the  quantity  or  which  was  much 
oeater  than  that  of  the  wool,  was  at  the  same  time  13^  colder  than  the  air,  and  was  also  without  any  ad. 
ditional  wd^t  In  90  minutes  more  the  swandown  was  14|*  odder  than  the  neidiboring  air,  and  was 
still  without  any  increase  of  its  weight  At  the  same  time  the  grass  was  1^  colder  nan  the  air  four  feet 
above  the  ground.  Dr.  WeUs,  by  a  copious  Induction  of  Ikcts  derived  ftom  observatian  and  experiment, 
rslshlishfii  the  proposition,  that  bodies  become  colder  than  the  nd^boring  air  before  they  are  dewed* 
The  cdd  therefore,  which  Dr.  Wilson  and  M.  Six  coq}eotuied  to  be  the  effect  of  dew,  now  appean  to  be 
Ha  canse.  But  what  makes  the  terrestrial  surfSne  colder  than  the  atmosphere  ?  the  radiattoa  or  pto- 
ieetlon  of  heat  into  ttte  space.  Now  the  researches  of  Proitesor  Leslie  and  Count  Rumford  have  de^ 
monstratcd,  that  different  bodies  project  heat  with  very  dilferent  degrees  of  fbroe^  In  the  operation  of 
this  prtaidpie,  therefore,  coi^dned  wlui  the  power  of  a  concave  mirror  of  doud,  or  any  other  awning,  to 
reflect  or  throw  down  agatai  those  eatoric  emanations  which  would  be  dliiipated  in  a  dear  sky,  we  audi 
find  a  sdutlon  of  the  moat  mysterious  phenomena  of  dew. 

SSOO.  iioOT.  Luke  Howard,  who  may  be  considered  as  our  most  accunte  scientific 
meteorologist,  is  inclined  to  think,  that  rain  is  in  almost  every  instance  the  result  of  the 
electrical  action  of  clouds  upon  each  other* 

8901.  Phenomena  qfrain.  Bain  neverdescenda  tin  the  transparency  of  the  air  ceases,  and  ttie  InvidUe 
vapors  became  vascular,  when  douds  form,  and  at  length  the  drops  fell:  douds,  instead  of  forming 
gradually  at  once  throughout  all  parte  of  the  borison,  generate  in  a  particular  wgol,  and  imperoeptfely 
Increase  till  the  whole  expanae  Is  obscured. 

8S02.  The  caiuMe  of  romis  thus  accounted  for  by  Dalton.  If  two  masses  oi  wit  ^ 
unequal  temperatures,  by  the  ordinary  currents  fi  the  winds,  are  intermixed,  when 
saturated  with  vapor,  a  precipitation  ensues.  If  the  massfn  are  under  saturation,  then 
less  precipitation  takes  place,  or  none  at  all,  according  to  the  degree.  Also  the  wanner 
the  air,  the  grehiter  is  the  quantity  of  vapor  precipitated  in  like  drrumstances*  lElence  the 
reason  why  ndns  are  heavier  in  sunmier  than  in  winter,  and  in  wann  coimtries  than  in 
cold. 

2303.  TAtfaiianltfy^ratn,takenatanannualmean,is  the  greatest  at  the  equator,  and 
it  lessens  gradually  to  the  poles ;  so  there  are  fewer  days  of  nun  there,  the  number  d 
which  increase  in  proportion  to  the  distance  from  it.  From  north  latitude  I S^  to  4a?  the 
mean  number  of  rainy  days  is  78 ;  ftom  43^  to  46^  the  mean  number  ia  103 ;  from  4€^ 
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to  5QP»  194$  and  fWni  51^  to  60^^,  161.  Wlitier  often  inrodaoM  a  greater  nanber  of 
raioj  days  than'  Muiiner,  though  the  quantity  of  rain  b  more  considerable  in  tlie  latter  than 
In  the  former  season;  at  PeterslNugh  rain  and  snow  falis  on  an  average  84  days  of  tlie 
winter,  and  tiie  quantity  amounts  to  about  five  inches;  on  tlie  contrary  the  summer  pro- 
duces eleven  indies  in  about  the  same  number  of  days.  Mountainous  districts  are  sub- 
ject to  great  falls  of  rain ;  among  the  Andes  particularly)  it  rains  almost  incessantly^  while 
the  flat  country  of  Egypt  is  consumed  by  endless  drought.  Dalton  estimates  the  quantity 
of  rsin  falling  in  England  at  31  inches.  The  mean  annual  quantity  of  rain  for  the  whole 
globe  is  34  indies. 

2S04.  The  eaute  w&y  les$  ndnfiUt  in  the  Jlrtt  nr  morUhi  (ftheyear  than  in  the  last  six 
months  Is  thus  expbuned.  The  whole  quantity  of  water  in  the  atmosphere  in  January 
is  usually  about  three  inches,  as  appears  from  the  dew  point,  which  is  then  about  32^. 
Now  tlie  force  of  vapors  of  that  temperature  is  0*9  of  an  inch  of  mercury,  which  is  equal 
to  2*8  or  three  inches  of  water.  The  dew  point  in  July  is  usually  about  58*"  or  59*^,  por- 
responding  to  0*5  of  an  inch  of  mercury,  which  is  equal  to  seven  inches  of  water ;  the 
diflierence  is  four  inches  of  water,  which  the  atmosphere  then  contains  more  than  in  the 
former  month.  Hence,  supposing  the  usual  intermixture  of  currents  of  air  in  both  the 
intervening  periods  to  be  the  same,  the  rain  ought  to  be  four  inches  less  in  the  former 
period  of  the  year  tiian  the  average,  and  four  inches  more  in  the  latter  period,  making  a 
difference  of  eight  inchea  between  the  two  periods,  which  nearly  accords  vrith  the  pra- 
ceding  observations. 

2305.  The  mean  monthfy  and  annual  quantities  cf  rain  at  various  places,  deduced  from 
the  average  for  many  years,  by  Dalton,  is  given  in  the  following  Tablet 
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2306.  Frost,  being  derieedfiom  the  atmo^there,  naturally  proceeds  from  the  upper  parts 

of  bodies  downwards,  as  the  water  and  the  earth ;  so  the  longer  a  frost  is  continued,  the 

thicker  the  ioe  becomes  upon  the  water  in  ponds,  and  the  deeper  into  the  earth  the  ground 

is  froaen.     In  about  16  or  17  days'  frost,  Boyle  found  it  had  penetrated  14  inches  into 

the  ground.     At  Moscow,  in  a  hard  season,  the  frost  will  penetrate  two  feet  deep  into 

the  ground;  and  Captain  Jhmes  found  it  penetrated  10  feet  deep  in  Charlton  island,  and 

the  water  in  the  same  island  was  frosen  to  the  depth  of  six  feet.  Scheffer  assures  us,  that 

in  Sweden  the  host  pierces  two  cubits  (a  Swedish  ell),  into  the  earth,  and  turns  what 

moisture  is  found  there  into  a  whitish  substance,  like  ice ;  and  standing  water  to  three 

ells  or  more.     Hie  same  author  also  mentions  sudden  cracks  or  rifts  in  the  ice  of  the 

lakea  of  Sweden,  nine  or  ten  feet  deep,  and  many  leagues  long ;  the  rupturo  being  made 

with  a  noise  not  leas  loud  than  if  many  guns  wera  discharged  together.     By  sudimeana 

however  the  fishes  are  furnished  with  air,  so  that  they  are  rarely  found  dead. 

8377.  TV  history  itf frosts  forniahefl  very  extraordinary  fkcta.  The  trees  are  often  loorched  and  burnt  upy 
as  wttJi  the  nuMt  excettive  beat,  in  conMquenoe  of  the  g»aration  of  water  flrom  the  air,  which  is  therefore 
▼ery  drying.    In  the  great  fh»tin  1683,  the  trunlcf  of  oak,  ash,  walnut,  and  other  trees,  were  miserably 

Sttt  and  tStft,  so  that  they  might  be  seen  through,  and  the  cracks  often  attended  with  dread  Ail  noises  like 
e  explosion  of  fireArms. 

S308.  Hail  u  generally  defined  as  frosen  rain,  it  differs  from  it  in  that  the  hailstones 

era  not  formed  of  single  pieces  of  ice»  but  of  many  little  spherules  agglutinated  together; 

neither  are  those  spherules  all  of  die  same  consistence ;  some  of  them  being  hard  and 

solid,  like  perfect  ice ;  othera  soft,  and  mostly  like  snow  hardened  by  a  severe  frost. 

Hailstone  has  a  kind  of  core  of  this  soft  matter ;  but  more  frequently  the  core  is  solid 

and  hard,  while  the  outside  is  formed  of  a  softer  matter.     Hailstones  assume  various 

figures,  being  sometimes  round,  at  other  times  pyramidal,  crenated,  angular,  thin,  and 

fiat,  and  sometimes'  stellated  with  six  radii,  like  the  small  crystals  of  snow.     Natural 

historians  furnish  us  with  various  accounts  of  surprising  showers  of  hail  in  which  the 

hailstones  were  of  extraordinary  magnitude. 
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9909.  Snow  Is  fdSniMd  fry  the  freedug  of  the  rtupan  id  (be  «tm<Bpliere.  It  differa  fttmi 
hail  and  hoar  frost,  in  being  as  it  were  cryBtallised,  which  they  are  not.  Aa  the  flakes 
fall  down  through  the  atmosphere,  they  are  continually  joined  by  more  of  these  radiated 
spicule,  and  they  increase  in  bulk  like  the  drops  of  rain  or  hailstones.  The  lightness  of 
snow,  although  it  is  firm  ice,  is  owing  to  the  excess  of  its  surface  in  comparison  to  tbe 
matter  contained  under  it ;  as  gold  itself  may  be  extended  in  suiftce  till  it  will  ride 
upon  the  least  breath  of  air.  The  whiteness  of  snow  is  owing  to  the  small  particles 
into  which  it  is  divided ;  for  ice  when  pounded  will  become  equally  white. 

2310.  Snow  is  of  great  use  to  the  vegetable  kingdom.  Were  we  to  judge  from  appearance 
cmly,  we  might  imagine,  that  so  far  from  being  useful  to  the  earth,  the  cold  humidity  c^ 
snow  would  be  detrimental  to  vegetation.  But  the  experience  of  all  ages  asserts  the  con- 
trary.  Snow,  particularly  in  those  northern  regions  where  the  ground  is  covered  with  it 
for  several  months,  fructifies  the  earth,  by  guarding  the  com  or  other  vegetables  from 
the  intenser  cold  of  the  air,  and  especially  from  the  cold  piercing  winds.  It  has  been 
a  vulgar  opinion,  very  generally  received,  that  snow  fertilises  tbe  land  on  which  it  falls 
more  than  rain,  in  consequence  of  the  nitrous  salts  which  it  is  supposed  to  acquire 
by  fkeeang.  But  it  appears  from  the  experiments  of  Margraaf,  in  the  year  1 731,  thai 
the  chemical  dillerence  between  rain  and  snow-water,  is  exceedingly  small;  that  the 
latter  contains  a  somewhat  less  proportion  of  earth  than  the  former ;  but  neither  of 
them  contain  either  earth,  or  any  kind  of  salt,  in  any  quantity  which  can  be  sensibly 
efficacious  in  promoting  vegetation.  Tbe  peculiar  agency  of  snow  as  a  fertiliser,  in 
preference  to  rain,  may  be  ascribed  to  its  furnishing  a  covering  to  the  roots  of  vegetables, 
by  which  they  are  guarded  from  the  influence  of  the  atmospherical  cold,  and  thfe 
internal  heat  of  the  earth  is  prevented  from  escaping.  The  internal  parts  of  the  earth 
are  heated  uniformly  to  tbe  fifiy-eightli  degree  of  I^Uirenheit's  thermometer.  This  degree 
of  heat  is  greater  than  that  in  which  the  watery  juices  of  vegetables  freeze,  and  it  is  pro* 
pagated  fitnn  the  inward  parts  of  the  earth  to  the  surface,  on  whidi  the  v^etables  grow. 
The  atmosphere,  being  variably  heated  by  the  action  of  the  sun  in  different  climates,  and 
in  die  same  climate  at  different  seasons,  communicates  to  the  surfaoe*of  the  earth,  and  to 
some  distance  below  it,  tbe  degree  of  h€»t  and  cold  which  prevails  in  itself.  Diflierent  ve- 
getables are  able  to  preserve  life  under  different  degrees  of  cold,  but  all  of  them  perish 
when  the  cold  which  reaches  their  roots  is  extreme.  Providence  has,  ther^ore,  in  the 
coldest  climates,  provided  a  covering  of  snow  for  the  roots  of  vegetables,  by  which  they  are 
protected  fh>m  the  influence  of  the  atmospherical  cold.  The  snow  keeps  in  the  internal 
heat  of  the  earth,  which  surrounds  the  roots  of  vegetables,  and  defends  them  from  the 
cold  of  the  atmosphere. 

2311.  Ice  is  water  in  the  solid  state,  during  which  the  temperature  remains  constant, 
being  32  degrees  of  the  scale  of  Fahrenheit.  Ice  is  considerably  lighter  than  water, 
namdy,  about  one^^ighth  part ;  and  this  increase  of  dimensions  is  acquired  with  prodi- 
gious force,  suflScient  to  burst  the  strongest  iron  vessels,  and  even  pieces  of  artillery. 
Congelation  takes  place  much  more  suddenly  than  the  opposite  process  of  liquefiiction ; 
and  of  course,  the  same  quantity  of  heat  must  be  more  rapidly  extricated  in  fieesing  than 
it  is  absorbed  in  thawing ;  the  heat  thus  extricated  being  disposed  to  fly  off"  in  all  diree- 
tiont,  and  little  of  it  being  retained  by  the  neighboring  bodies,  more  beat  is  lost  thin 
is  gained  by  the  alternation :  so  that  where  ice  has  once  been  formed,  its  production  is 
in  this  manner  redoubled. 

2312.  The  northern  ice  extends  about  9°  from  the  pole ;  the  southern  18°  or  20° ;  in 
4Kmie  parts  even  30° ;  and  floating  ice  has  occasionally  been  found  in  both  hemisphere 
as  far  as  40°  from  the  poles,  and  sometimes,  as  it  has  been  said,  even  in  latitude  41°  or 
42°.  Between  54°  and  60°  south  latitude,  the  snow  lies  on  the  ground,  at  the  sea-side, 
throughout  the  summer.  Tbe  line  of  perpetual  congelation  is  three  miles  above  the 
suHace  at  the  equator,  where  the  mean  heat  is  84° ;  at  Teneriffe,  in  latitude  28°,  two 
miles ;  in  the  latitude  of  London,  a  little  more  than  a  mile ;  and  in  latitude  80°  north, 
only  1250'  feet.  At  the  pole,  according  to  the  analogy  deduced  by  Kirwau,  from  a 
comparison  of  various  observations,  the  mean  temperature  should  be  31°.  In  London 
the  mean  temperature  is  50° ;  at  Rome  and  at  Mon^Uier,  a  little  more  than  60° ;  in 
the  island  of  Madeira,  70° ;  and  in  Jamaica,  80°. 

2313.  Wind.  Were  it  not  for  this  agitation  of  the  air,  putrid-effluvia  arising  from  the 
habitations  of  man,  and  from  vegetable  substances,  besides  the  exhalations  fjrom  water, 
would  soon  render  it  unfit  for  respiration,  and  a  general  mortality  would  be  tiie  conse- 
quence. The  prevailing  winds  of  our  own  country,  which  were  ascertained  by  order  of 
the  Royal  Society  of  London,  at  Londonf  tare, 
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The  south  wind  blows  more  upon  an  average  in  each  month  of  the  year  than  any  other. 


mud*. 

.  ^ 

Winds. 

.  "^ 

Whids. 

Sottth-wett 

Wert 

South 

North-CMt 

68 

South-eut 

.     as 

North 

North-west 

60 

But 

.       96 

BwM  UL  OF  THE  ATMOSPHEREL  9SS 

pcrticulariy  in  Joly^  and  Angnit ;  the  north-eMl  prenuls  during  Jjoniary,  Mardlt  AprOy 
Mqry  vid  June^  and  b  most  unfreqtient  in  Fdiruary,  July,  September,  and  December  ; 
die  north-west  occurring  more  frequently  from  November  to  Biazeh,  and  leas  so  in 
September  and  October  than  in  any  other  months. 

83 14.  A^  GiaagoWf  the  average  is  sotted  as  follows :  •— 

Wbtis.  Dam.     1  Whtdi.  Dma.  \ 

South  .weit      .-ml        North.eait      .       .       IM 
Itorth-wett      -      -        40       I        South-east      .       .        i? 

SSlSw  In  Ireland^  the  prevailing  winds  are  the  west  and  south-west. 

2316.  The  different  degrees  of  motion  of  wind  next  excite  our  attention ;  and  it  seemi 
fllmost  superfluous  to  ot^rve,  that  it  varies  in  gradations  from  the  gentlest  lephjrr,  which 
plays  upon  the  leaves  of  plants,  greatly  undulating  them^  to  the  furious  tempest,  calcu- 
lated to  inspire  horror  in  the  breast  of  the  most  callous.  It  is  also  a  remarkable  fact, 
that  violent  currents  of  air  pass  along,  as  it  were,  within  a  line,  without  sensibly  agitating 
that  beyond  them.  An  instance  of  this  kind  occurred  at  Edinburgh,  where  the  cele- 
brated aeronaut  Lunardi  ascended  in  his  balloon,  which  was  conveyed  with  great  velo- 
citf  by  the  wind  at  the  rate  of  70  miles  an  hour,  while  a  perfect  calm  existed  in  the  city 

~  neighlxnrhood. 


fisn.  Cataet  qf  whid»  There  are  many  ciKumatances  atten ting  the  operations  of  the  air,  which  wa 
tenn  wind,  that  aenre  for  a  ba«U  for  weIl.foundod  conjectures,  and  those,  united  to  the  result  of  daily  ob. 
•cwatioo,  render  the  explanation  of  its  phenomeia  tolerably  satisfactory.  It  must  be  clear  to  the  most 
oonoDon  capacity,  tluit  as  the  rays  of  the  sun  descend  perpendicularly  on  the  surftoe  of  the  eaith  under 
tlM  torrid  aone^  that  part  of  it  must  receive  a  greater  proportion  of  heat  than  those  parts  where  they  fidl 
obUquely ;  the  heat  thus  acquired  communicates  to  the  air,  which  it  rarefies,  and  causes  to  ascend,  and 
tiie  vacuum  occasaoned  by  this  operation  is  immediately  filled  by  the  chill  air  firom  the  north  and  south. 
Tlie  diurnal  motion  of  the  earth  gradually  lessens  to  the  poles  firom  the  equator :  at  that  point  it  moves  at 
the  rate  of  fifteen  geographical  miles  in  a  minute :  this  motion  is  communicated  to  the  atmoq>here  in  the 
aame  degree ;  therefore,  if  port  of  it  was  conveyed  instantaneously  from  latitude  30^,  it  would  not  directly 
oeqniie  the  velocity  of  that  at  the  eouator ;  consequently,  the  ridges  of  the  earth  must  meet  it,  and  give 
It  the  appearance  of  an  east  wind ;  the  etmct  is  similar  upon  the  cold  air  proceeding  from  the  north  and 
aonth,  and  this  nmilarit^  must  be  admitted  to  extend  to  each  place  particularly  heated  by  the  beams  of 
the  sun.  The  moon,  bemg  a  large  body  situated  comparatively  near  the  earth,  is  known  to  afibct  the 
atmosphere  in  its  revolutions  by  the  pressure  of  that  upon  the  sea,  so  as  to  cause  the  flux  and  reflux  of  it, 
which  we  term  tides ;  it  cannot,  therefore,  be  doubtecQ  tliat  some  of  the  winds  we  experience  are  caused 
hf  her  motioo. 

fiSUL  T%e  rtgidar  motion  qT  '^  atmonkere,  known  by  the  name  of  land  and  $ea  breexoM,  may  be  ac 
counted  for  upon  the  above  principle :  the  heated  rarefied  land  air  rises,  and  its  place  is  supplied  by  the 
ckUl  dan^  air  from  the  surface  of  the  sea  ;  that  flnom  the  hills  in  the  neighborhood,  bcrammg  cold  and 
dense  in  the  course  of  the  nishc,  descends  and  presses  upon  the  comparatively  lighter  air  over  the  sea, 
jnd  henee  the  land  breese:  Granting  that  the  attraction  of  the  moon,  and  the  diuinal  movement  of  the 
sun  aflbots  our  atmosphere,  there  cannot  be  a  doubt  but  a  westward  motion  of  the  air  must  prevail  within 
the  boundaries  of  the  tradeuwinds,  the  consequence  of  which  is  an  easterly  current  on  each  side  :  firom 
this,  then,  it  proceeds  that  south-west  winds  are  so  frequent  in  the  western  parts  of  Europe,  and  over  the 
Attautic  Ocean.  Kirwan  attributes  our  constant  south-west  winds,  particularly  during  whiter,  to  an  opixK. 
site  cttnent  {wevailing  between  the  coast  of  Malabar  and  the  Moluccas  at  the  same  period :  this,  he  adds, 
nmst  be  simpliad  from  regions  dose  to  the  pole,  which  must  be  recruited  in  its  turn  from  the  countries 
to  the  eontn  of  it,  in  the  western  parts  of  our  hemiq>here. 

SS19.  Tke  vaHMe  vrindi  cannot  be  so  readily  accounted  for  ;  yet  it  is  evident,  that  though  they  seem 
the  eflbot  of  capricious  causes,  they  depend  upon  a  rondar  syitom,  arranged  by  the  great  Author  of  na. 
tore.  That  accurate  and  successful  observer  of  part  of  his  works,  the  celebrated  FTanklin,  discovered  in 
1740,  that  winds  originate  at  the  predae  points  towards  which  they  blow.  This  philosopher  had  hoped  to 
ebaerve  an  edipae  of  the  moon  at  Philadelphia,  but  was  prevented  by  a  nortb<east  storm,  tliat  commenced 
at  seven  In  the  evening  This  he  afterwards  found  did  not  occur  at  Boston  till  eleven ;  and  upon  enquiry, 
JM  had  reason  to  suppose,  it  passed  to  the  north-east  at  the  rate  of  about  100  miles  an  hour.  The  manner 
la  whidft  he  accounts  for  this  retfograde  proceeding,  is  so  satisfactory,  that  we  shall  give  it  in  his  own 
words,  paiticulariy  as  his  assertions  are  supported  by  recent  observations,  both  in  America  and  Scotland. 
He  argued  thus :— "  I  suppose  a  long  canalof  water,  stonied  at  the  end  by  a  gate.  The  water  is  at  rest 
till  the  gale  is  opened  ;  then  it  begins  to  move  out  through  the  gate,  and  the  water  next  the  gate  is  put  in 
Bntioa  and  moves  on  towards  the  gate  j  and  so  on  successively,  till  the  water  at  the  bead  of  the  canal  is  in 
modon,  whidi  it  is  last  of  all  In  this  case  all  the  water  moves  indeed  towards  the  gate :  but  the  suc-> 
eeasive  times  of  beginning  the  motion  are  in  the  contrary  way,  vis.  ttoni  the  gate  back  to  the  head  of  the 
canaL  IIhis  to  produce  a  north-east  storm,  I  suppose  some  great  rarelhction  of  the  air  in  or  near  the 
Gulph  of  Mexico ;  the  air  rising  thence  has  its  puce  supplied  by  the  next  more  northern,  cooler,  and 
tfacsefbre  denser  and  heavier  air ;  a  successive  current  is  rormed,  to  which  our  coast  and  inland  mountains 
give  a  norti).eBSt  direction.**  According  to  the  observations  made  1^  Captain  Cook,  the  north-east  winds 
Mmil  in  the  Korthem  Pacific  Ocean  during  the  same  spring  months  they  do  with  us,  fVom  which  facts 
St  appears  the  cold  air  from  America  and  the  north  of  Europe  flows  at  that  season  into  the  Padflc  and 
Atlantic  Oceana. 

9S20.  Other  descr^tions  of  winds  may  arise  from  a  variety  of  causes.  As  the  atmo- 
sphere has  been  ascertained  to  be  composed  of  air,  vapor,  and  carbonic  acid  and  water,  it 
is  well  known  these  frequently  change  their  lerial  form,  and  combine  with  different 
Mibetanoes,  and  the  reverse ;  consequently  partial  winds  and  accumulations  must  con- 
tinnally  occur,  which  occasion  winds  of  different  degrees  of  violence,  continuance,  and 
direction. 

2S21.  Thcprindpal  declrical  phenomena  of  the  atmosphere  are  thunder  and  lightning. 

SS23.  Thunder  is  the  noise  occasioned  by  the  explosion  of  a  flash  of  lightning  passing 
through  the  air :  or  it  is  that  noise  which  is  excited  by  a  sudden  explosion  of  dectrical 
fjfflidf,  which  are  therefore  called  thunder-douds. 

S383L  The  raUUng,  in  the  noise  of  thunder,  which  makes  it  seem  as  if  it  passed  through  arches,  is  pro. 
bibly  owtag  to  the  sound  being  excited  among  clouds  hanging  over  one  another,  and  the  agitated  air 
faMDi  iniqN»ly  between  them. 

A  a  2 
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239k  ntaphdm,  IfhlghlntbealrMidremoteftomu^ivllldonoinbchleCs  bntwhoiMM*,  tt  mty» 
and  hu,  in  a  Inoutand  Initancci,  de«trojed  trees,  anlmab,  Ac  Thl«  proximity,  or  unall  distance,  mav  be 
estimated  nearly  by  the  interral  of  time  between  seeins  the  flash  of  lightning  and  hearing  the  report  of  the 
thunder,  estimating  the  distance  after  the  rate  of  imfeet  for  a  second  of  time,  or  ^  seconds  to  the  mileu 
I>r.  WaUis  observes,  that  commonly  the  diflbrence  between  the  two  is  about  seven  seconds,  which  at  the 
rate  above-mentioned,  gives  the  distance  almost  two  miles.  But  sometimes  it  comes  in  a  second  or  two, 
which  argues  the  explosion  verv  near  to  us,  and  even  among  us.  And  in  such  cases,  the  Doctor  assures 
us,  he  has  somcUmes  foretold  the  mischiefs  that  han)ened. 

z325.  Season  qf  thunder.  Although  in  this  country  thunder  may  happen  at  any  time  of  the  year,  yet  the 
months  of  July  and  August  are' those  in  which  it  may  almost  certainly  oe  expected.  Its  devastations  is  of 
very  uncertain  continuance ;  sometimes  only  a  few  peals  will  be  heard  at  any  particular  place  during  the 
whole  season ;  at  other  times  the  storm  will  return  at  the  interval  of  three  or  four  days,  for  a  month,  .six 
weeks,  or  even  longer;  not  that  we  have  violent  thunder  in  this  country  directly  veracal  In  any  one  place 
M  frequently  in  any  year,  but  in  many  seasons  it  win  be  perceptible  that  thunder<.clouds  are  formed  in  the 
neighborhood,  even  at  tiiese  short  intervals.  Hence  it  app^zs.  that  during  Uiis  particular  period,  tlMie 
must  be  some  natural  cause  operating  for  the  production  of  this  pncnomenon,  whlcn  does  not  take  place  at 
other  times.  This  cannot  be  the  mere  heat  of  the  weather,  for  we  have  often  a  long  tract  of  hot  weather 
without  any  thunder ;  and  beddes,  though  not  common,  thunder  Is  sometimes  heard  in  the  winter  alio. 
As  therefore  the  heat  of  the  weather  is  common  to  the  whole  summer,  whether  there  be  thunder  or  not. 
we  must  look  for  the  causes  of  it  in  those  phenomena,  whatever  they  are,  which  are  peculiar  to  the  months  of 
July,  August,  and  the  beginning  of  September.  Now  it  Is  generally  observed,  that  fhna  the  month  of 
April,  an  east,  or  south-east  wind  generally  takes  place,  and  continues  with  little  interruption  till  towarda 
the  end  of  June  At  that  time,  sometimes  sooner  and  sometimes  later,  a  westerly  wind  takes  place ;  but 
as  the  causes  producing  the  east  wind  are  not  removed,  the  latter  opposes  the  west  wind  with  its  whole 
force:  At  the  place  of  meeting,  there  is  naturally  a  most  vehement  pressure  of  the  atmosphere,  and  friction 
of  its  parts  against  one  another ;  a  calm  ensues,  and  the  vapors  brought  by  t}oth  winds  iMgin  to  collect  and 
form  dark  clouds,  which  can  have  little  motion  either  way,  because  they  are  pressed  almost  equally  on  aU 
iidea,  For  the  most  put,  however,  the  west  wind  prevails,  and  what  little  motion  the  clouds  have  la 
towards  the  east :  whence,  the  common  remark  in  this  country,  that  **  thunder-douds  move  against  the 
wind.**  But  this  is  by  no  means  univenally  true :  for  if  the  west  wind  happens  to  be  excited  by  any  tem- 
porary cause  before  its  natural  period  when  it  should  take,  place,  the  east  wind  will  very  frequently  get  the 
better  of  it;  and  the  clouds,  even  although  thunder  is  produced,  will  move  westward.  Yet  in  eitner  case 
the  motion  is  so  slow,  that  the  most  superficial  observers  cannot  help  taking  notice  of  acontideraMe  redat- 
ance  in  the  atm,osphere. 

2386.  TImnderMU.  When  lightning  acts  with  extraordinary  violence,  and  breaki  or  shatters  any 
thing  it  is  called  a  thunderbcdt,  which  the  vulgar,  to  fit.  it  for  such  eflbcta,  suppose  to  be  a  hard  body, 
and  even  a  stone  But  that  we  need  not  to  have  recourse  to  a  hard  solid  body  to  account  for  the  eflbcta 
commonly  attributed  to  the  thundertwlt,  will  be  evident  to  any  one,  wbo  considers  those  of  gunpowder, 
and  the  sevoal  chemical  ftilminating  powders,  but  more  especially  the  astonishing  powers  of  daatieity, 
when  only  collected  and  employed  bynuman  art,  and  much  more  when  directed  and  exercised  in  the  course 
of  nature.  When  we  consider  the  known  efl^cts  of  electrical  explosions,  and  those  produced  by  lightning, 
we  shall  be  at  no  loss  to  account  for  the  extraordinary  operations  vulgariy  ascribed  to  thunderbrnts.  As 
stones  and  bricks  struck  by  lightning  are  often  found  in  a  vitrified  state,  we  may  reasonably  suppose,  with 
Beccaria,  that  some  stones  in  the  euth,  having  been  struck  in  this  manner,  gave  occasion  to  the  vulgar 
Ofdnion  of  the  thunderbolt 

23S7.  Tlmnder^dUrndt  are  those  clouds  which  are  in  a  state  fit  fbr  producing  lightning  and  thunder.  The 
first  appearance  of  a  thunder-storm,  which  usually  happens  when  there  is  uttle  or  no  wind,  is  one  denae 
cloud,  or  more,  increaring  very  fast  in  sise,  and  rising  into  the  higher  regions  of  the  air.  liie  lower  sur- 
face  is  Mack,  aixl  nearly  level ;  but  the  upper  finely  arched,  and  well  defined.  Many  of  these  clouds  often 
aeem  piled  upon  one  another,  all  arched  in  the  same  manner ;  but  they  are  continually  uniting,  swelling, 
and  extending  their  arches,  At  the  time  of  the  rising  of  this  cloud,  the  atmosphere  u  commonly  ftiU  of 
a  great  many  separate  clouds,  that  are  motionless,  and  of  odd  whhouical  shapes ;  all  these,  upon  the  appear, 
ance  of  the  thunder-doud,  draw  towards  it,  and  become  more  uniform  in  thdr  shapes  as  they  approach  ; 
till,  coming  very  near  the  thunder-cloud,  their  limbs  mutually  stretch  towards  one  another,  and  they 
immediately  coalesce  into  one  uniform  mass.  Sometimes  the  thunder-doud  will  swdl,  and  increase 
very  fkst,  without  the  conjunction  of  any  adsdtitious  clouds ;  the  vapors  in  the  atmosphere  forming 
themselves  into  clouds  whenever  it  passes.  Some  of  the  adsdtitious  clouds  appear  like  white  fringes, 
at  the  skirts  of  the  thunder-cloud,  or  under  the  body  of  it;  but  they  keep  conunually  growing  duker 
and  darker,  as  they  approach  to  unite  with  it  When  the  thunder-cloud  is  grown  to  a  great  dse,  its 
lower  surfiioe  is  often  nigged,  particular  parts  being  detached  towards  the  earth,  but  still  connected  with 
the  rest  Sometimes  thelower  surfkce  swelb  into  various  large  protuberances,  boHling  uniformly  down, 
ward ;  and  sometimes  one  whole  side  of  the  doud  will  have  an  mcUnation  to  the  earn,  and  the  extr». 
mity  of  it  nearly  toudi  the  ground.  When  the  eye  Is  under  the  thunder-doud,  after  it  Is  grown  large 
and  well-formed,  it  is  seen  to  sink  lower,  and  to  darken  prodigiously ;  at  the  same  time  that  a  number  of 
small  adsdtitious  clouds  (the  origin  of  which  can  never  be  perodved)  are  seen  in  a  rapid  motion,  driving 
about  in  very  uncertain  directions  under  it  While  these  doods  are  agitated  with  the  most  rapid  motioos, 
the  rain  onnnionly  fUls  in  the  greatest  plenty ;  and  if  the  agitatioo  be  exoeedinily  gxeat,  it  commonly 
hails. 

2328.  L\%htf6si(^,  While  the  thunder-doud  is  sweHing,  and  extending  its  branches 
over  a  large  tract  of  country,  the  lightning  is  seen  to  dart  from  one  part  of  it  to  another, 
and  often  to  illuminate  its  whole  mass.  When  the  cloud  has  acquired  a  sufficient 
extent,  the  lightning  strikes  between  the  cloud  and  the  earth,  in  two  opposite  places ;  the 
path  of  the  lightning  lyins  throu^  the  whole  body  of  the  cloud  and  its  branches.  The 
longer  this  lightning  contmues,  the  less  dense  does  the  cloud  become,  and  the  less  dark 
its  appearance ;  till  at  length  it  breaks  in  different  places,  and  shows  a  clear  sky.  Those 
thunder-clouds  are  sometimes  in  a  positive  as  well  as  a  negative  state  of  electricity.  The 
electricity  continues  longer  of  the  same  kind,  in  proportion  as  the  thunder-doud  is  sim« 
pie  and  uniform  in  its  mrection ;  but  when  the  lightning  changes  its  place,  there  com- 
monly happens  a  change  in  the  electridty  of  the  apparatus  over  which  the  clouds  passed. 
It  changes  suddenly  after  a  very  violent  flash  of  lightning ;  but  gradually  when  the 
lightning  is  moderate,  and  the  progress  of  the  thunder-doud  slow. 

2SS9.  UgkUing  is  an  electrical  exploekm  or  fkenomentm.  Flashes  of  lightning  are  usually  seen  crooked  , 
and  waving  in  the  air.  They  strike  the  highest  and  most  pointed  objects  in  pnSitrenoe  to  others,  as  hiU^ 
trees,  spires,  masts  of  ships,  ftc ;  so  all  pointed  conductors  recdve  and  throw  olf  the  electric  fiuki  mom 
readily  than  those  that  are  terminated  by  fiat  surfkces.  Lightning  is  observed  to  take  and  fpUow  the 
readiest  and  best  conductor;  and  the  same  is  the  case  with  electricity  in  the  discharge  of  the  Leyden 
phial ;  flrom  whence  it  is  inferred,  that  in  a  thunderstorm  it  would  be  safbr  to  have  onn  dothes  wet  than 
dry.    Lightning  bums,  diiaolves  metab,  rends  some  bodies,  lomctimet  strikes  perMMs  biind,  dssbeys  aiiU 
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aMilM^depitvMiiii^Mliof  lhclrTlitiae,orreveneithclrpolet;  and  all  theie  an  wdl  known  inpcrttM 
ofdecCridty. 

fisao.  H^itk  reword  to  place$  qf  iqfetg  i»  Umet  qf  thwHder  and  Uf^Umbig,  Dr.  FrankUn's  adrloe  U  to  tit 
in  tbe  middle  ora  room,  proTlded  it  be  not  under  a  metal  luitre  nupended  by  a  chain,  sitting  on  one  ctiair, 
and  layina  tbe  feet  on  another.  It  is  ttill  better,  he  say*,  to  bring  two  or  three  mattreaaet  or  beda  into  Um 
middle  of  the  room,  and  folding  them  double,  to  place  the  chairs  upon  them ;  for  as  they  are  not  so  good 
conductors  as  the  walls  the  lightoing  vrill  not  be  so  likely  to  pass  through  them.  But  the  safest  place  of  all 
la  in  a  hammock  hung  by  silken  cords,  at  an  equal  distance  nom  all  the  sides  of  the  room.  Dr.  Priestley 
obcerreia  that  the  plaoe  of  most  perfect  safety  must  be  the  cellar,  and  eqncialW  the  middle  of  it  j  for  when 
a  penoD  is  lower  than  the  lurfeoe  of  tbe  earth,  the  lightning  must  strike  it  before  it  can  possibly  readi  him. 
In  the  fields,  the  place  of  safety  is  within  a  few  Yards  of  a  tree,  but  not  auite  near  it  Beooaria  cautiona 
Mflions  not  always  to  trust  too  much  to  the  neighborhood  of  a  higher  or  better  conductor  than  their  own 
body,  since  he  has  repeatedly  fbund  that  the  lightning  Inr  no  means  descends  in  one  undivided  track,  but 
that  bodies  of  various  kinds  conduct  their  share  of  it  at  tne  same  time,  in  proportion  to  their  quantity  and 
condnrting  power. 

Sect.  II.     Of  the  Meant  ofprognotticaHng  the  Weather, 

2331.  The  study  of  atmosphericol  chatiges  has,  in  all  ages,  been  more  or  less  attended  to 
by  men  engaged  in  the  culture  of  vegetables,  or  the  pasturage  of  animals ;  and  we,  in 
tibh  country,  are  surprised  at  the  degree  of  perfection  to  which  the  ancients  attained  in 
tlds  knowledge.  But  it  ought  to  be  recollected,  that  the  study  of  the  weather  in  the 
countries  occupied  by  the  ancients,  as  Egypt,  Greece,  Italy,  and  the  continent  of  Europe, 
is  a  very  different  thing  firom  its  study  in  an  island  situated  like  ours.  It  is  easy  to  foretel 
weadier  in  countries  where  months  pass  away  without  rain  or  clouds,  and  where  some 
weeks  together,  at  stated  periods,  are  as  certainly  seasons  of  rain  or  snow.  It  may  be  as-, 
■sited  with  truth,  that  there  is  a  greater  variety  of  weather  in  London  in  one  week,  than 
in  Rome,  Moscow,  or  Petersburgh,  in  three  months.  It  is  not,  therefore,  entirely  a 
proof  of  oiur  degenemcy,  or  the  influence  of  our  artificial  mode  of  liring,  that  we  cannot 
predict  the  weatiier  with  such  certainty  as  the  ancients ;  but  a  circumstance  rather  to  be 
accounted  for  from  the  peculiarities  of  our  situation. 

51332.  A  variable  cUmate,  such  as  ours,  admits  of  being  studied,  both  generally  and  lo- 
cally ;  bat  it  is  a  study  which  requires  habits  of  observation  and  reflection  like  all  other 
studies ;  and  to  be  brought  to  any  useful  degree  of  perfection  must  be  attended  to,  not  tfs 
H  commonly  is,  as  a  thing  b>'  chance,  and  which  every  body  knows,  or  is  fit  for,  but  u  a 
aerioos  undertaking.  Tbe  weather  may  be  foretold  fhim  natural  data,  artificial  data,  and 
from  precedent. 

2333.  7^  natural  data  for  this  study  are,  1.  The  vegetable  kingdom ;  many  plants 
abutting  and  opening  their  flowers,  contracting  or  expanding  their  parte,  &c.  on  ap- 
proadiing  changes  in  the  humidity  or  temperature  of  the  atmosphere ;  2.  The  animal 
klngdonv;  moat  of  which,  that  are  ^uniliar  to  us,  exhibiting  signs  on  approaching 
changes,  of  which  those  by  cattle  and  sheep  are  more  especially  remarkable ;  and  hence 
shepherds  are  generally,  of  all  others,  the  most  correct  in  their  estimate  of  weather ;  3.  The 
mineral  kingdom ;  stones,  earths,  metals,  salts,  and  water  of  particular  sorts,  often  show- 
ing indications  of  approaching  changes ;  4.  Appearances  of  the  atmosphere,  the  moon^ 
tbe  general  character  of  seasons,  &c.  The  characters  of  clouds,  the  prevalence  of  parti* 
colar  winds,  and  other  signs  are  very  commonly  attended  to. 

8334.  The  if^uence  of  the  moon  on  the  weather  has,  in  all  ages,  been  believed  by  the 
generality  of  mankind :  the  same  opinion  was  embraced  by  the  ancient  philosophers ;  and 
several  eminent  philosophers  of  later  times  hl^ve  thought  the  opinion  not  unwordiy  of 
notice.  Although  the  moon  only  acts  (as  iar  at  least  as  we  can  ascertain)  on  the  waters 
of  the  ocean  by  producing  tides,  it  is  nevertheless  highly  probable,  acconling  to  the  ob^ 
aervations  of  Liunbert,  Toaldo,  and  Cotte,  that  in  consequence  of  the  lunar  influence, 
great  variations  do  take  place  in  the  atmosphere,  and  consequently  in  the  weather.  The 
following  principles  will  show  the  grounds  and  reasons  for  their  embracing  the  received 
notions  on  this  interesting  topic :  — 

CSSfi.  Tkere  are  ten  sUmatkm  la  the  mooiCt  orbU  when  she  must  particularly  exert  her  Influence  on  the 
atmosphere ;  and  when,  oonsequenUy,  changes  of  the  weather  moat  readily  take  place.    These  are,  — 

1.  The  am,  and  S.  the/MZ  moon,  when  she  exerts  her  influence  in  conjunction  with,  or  in  opposition  Uf 
tbe  sun.  4 

&and4.  Tbe  auadratorei,  or  those  aspects  of  the  moon  when  she  Is  9(P  distant  fhmi  the  sun;  orwben 
sbe  is  in  tbe  middle  point  of  her  oilrit,  between  the  points  of  ooi^unction  and  opposition,  namely,  in  the 
fliat  and  third  quarters. 

5.  Tbe  perigee,  and  6.  The  Mogee,  or  those  poinU  of  the  moon*s  orbit,'ln  which  she  Is  at  the  least  and 
greatest  ^ftVT^  from  the  carta. 

7.  &  Tbe  two_passagcs  of  the  moon  over  tbe  equator,  one  of  which  Toaldo  calls,  7.  The  mooti's  aseendiitg, 
and  tbe  other,  &  The  moon's  descending  equinox,  or  the  two  ImMioes,  as  De  la  Lsnde  terms  them. 

ft  Use  boreat  imdttiee,  when  the  moon  approaches  as  near  as  she  can  in  each  lunation,  (or  period 
between  one  new  moon  and  another,)  to  our  lenith  (that  point  in  the  horlson  which  is  directly  over  our 
beads). 

ia  The  mutraihmlsHee,  when  she  Is  at  the  greatest  distance  flmn  our  icnith ;  fbr  the  action  of  tbe 
moon  varies  greatly  aeoording  to  her  obliquity.  With  these  ten  poinU  Toaldo  compared  a  table  of  AntT. 
eight  years'  ^aervations ;  tbe  result  is,  that  the  probabiUties,  that  tbe  weather  wiQ  change  at  a  ceitoln 
peftod  of  the  moon,  are  In  the  fbUowfaig  iiroportiobs :  New  moon,  5  to  1.  First  ouarter,  5  to  2.  Pull 
moon,  6  to  8.  Last  quarter,  5  to  4l  Perigee,  7  to  1.  Apogee,  4  to  1.  Ascending  equinox,  IS  to  ^ 
Koithera  lunistiee,  11  to  i.    Descending  equinox,  11  to  4    Southern  lunistice,  3  to  1. 

9SS&,  That  i^e  new  moon  vdU  bring  wUh  M  a  change  qf  ncather  is  in  the  doctrine  of  chances  as  0  to  1. 
Bach  situaUott  of  tbe  noon  altera  that  state  of  the  atmosphere  whk^  has  been  oocasloned  by  the  preceding 
one:  and  it  seklom  happens  that  any  change  in  the  weather  tekes  place  without  a  change  in  tbe  lunar 
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tituatloiiii   TiMae  dtiutUms  are  oonMnedL  on  aoeoimt  of  the  Inoqvallty  of  CMr  KVotatioiiiL  and  tlw 

Seatest  efR>ct  is  produced  by  th«  union  of  toe  •yiisiet,  or  the  coi^unction  and  oopodtion  of  a  itlanet  wWr 
e  Min,  with  tbe  apndes,  or  polnta  in  the  oibiti  ofplanets,  in  which  they  are  at  the  greateat  and  least  dis- 
tance fironi  the  sun  or  earth.  Tlie  proportions  of  tbeir  powers  to  produce  Tarlatlons  are  as  foDovt:  New 
moon  coinciding  with  the  perieee,  33  to  1.  Ditto^ith  the  apogee,  7  to  1.  Full  moon  odncjding  with  the 
perigee,  10  to  1.  IMtto,  with  the  apogee,  8  to  1.  The  comb&naaon  of  these  situations  generdly  oocasiona 
storms  and  tempests ;  and  this  pettuihing  power  will  always  have  the  greater  elftct,  the  nearer  these  i 


blned  rituations'are  to  the  moon's  passage  orer  the  equator,  particularly  in  the  months  of  Uardi  and 
September.  At  tbe  new  and  Aill  moons,  m  the  months  of  Muok  and  Septamber,  and  even  at  the  solstlees, 
especially  tbe  winfen  solstice,  the  atmosphere  asmimfs  a  certain  character,  by  wnich  it  is  distinguished  for 
three,  and  sometimes  six  months.  The  new  moons  which  produce  no  change  in  the  weather,  are  those 
that  happen  at  a  distance  ftom  the  apsidea.  As  it  is  perfiBCtiy  true  that  each  situation  of  the  moon  attna 
Chat  state  of  the  atmosphere  which  has  been  produced  by  another,  it  ls»  however,  ohoerved,  that  many 
ritoations  of  the  moon  are  fkvonMe  to  good  and  othen  to  bad  weather. 

2337.  The  tUuatkms  <^  the  moonfaooraUe  to  bad  weather  are  the  perigee,  new  and  ftill  moon,  passage  of 
the  equator,  and  the  northern  lunistice.  lliose  belon^ng  to  the  former  are.  the  apogee»  quadratures^ 
and  the  southern  lunistice.  Changes  of  the  weather  seldom  take  plaoe  on  .tne  Tery  days  or  the  moon*s 
situations,  but  either  precede  or  follow  them.  It  has  been  found  by  obsiervation,  that  the  chaiuea 
dUlbcted  by  the  lunar  situations  In  the  six  winter  months  precede*  and  In  the  six  summer  months  ftOow 
them. 

£338.  TheodawtM.  Besides  the  lunar  situations  to  which  the  above  obeenratloos  refer,  attention  must  be 
pidd  also  to  the  fourth  day  befbre  new  and  fiill  moon,  which  days  are  called  the  octants.  At  these  tiaiee 
the  weather  is  indinod  to  changes ;  and  it  may  be  easily  seen,  that  these  will  follow  at  the  next  lunar 
dtuation.  Viroil  calls  this  fourth  day  a  very  sure  prophet  If  on  that  day  tbe  boms  of  the  naoon  are 
dear  and  well  defined,  good  weather  may  be  expected ;  but  if  they  are  dull,  and  not  clearly  marked  on  the 
edges,  it  is  a  sign  that  bad  weather  will  ensue.  When  the  weather  remains  unchanged  on  the  ftxirtfa, 
fifto.  and  dxth  day  of  the  moon,  we  may  conjecture  that  it  will  continue  so  till  ftill  moon,  even  sometimea 
tUl  the  next  new  moon ;  and  in  that  case,  the  lunar  situations  have  only  a  very  wttk  ellbct  liany 
tibservers  of  nature  have  also  remarked,  that  the  approadi  of  the  lunar  situations  is  somewhat  critical  for 
the  sick.  Aooording  to  Dr.  HersoheL  the  nearer  the  time  of  the  moon's  entrance,  at  fttU,  change, 
or  quarters,  is  to  midmight  (that  is  within  two  hours  before  and  after  midnight),  the  more  fair  the  weather 
is  hi  summer,  but  the  nearer  to  noon  the  less  Ikir.  Also,  the  moon's  entrance,  at  ftill,  change,  or  quarten, 
during  six  of  the  afternoon  hours,  vis.  Ao|n  four  to  ten,  may  be  followed  by  Adr  weather ;  but  tMs  la 
mostly  dqicndent  on  the  wind.  Tbe  same  entrance  during  all  the  houn  after  midnight,  excqc  tbe  two 
first,  u  un&vorable  to  fldr  weather ;  the  lik^  nearly,  may  be  observed  in  winter. 

2S39.  The  art^cUU  data  are  tbe  barometer^  hygrometer^  rain-gauge,  and  ther- 
mometera 

SS40.  By  means  of  the  barometeTf  Taylor  observes,  we  are  enabled  to  regain,  in  some 
degree  at  least,  that  foreknowledge  of  die  weather,  which  the  ancients  unquestionably 
did  possess ;  though  we  know  not  the  data  on  which  they  founded  their  conclusions. 
Chaptal  considers  that  the  value  of  the  barometer  as  an  indicator  of  the  approaching 
weather,  is  greater  than  that  of  the  lunar  knowledge  of  the  most  expeiienoeid  country- 
man, and  indeed  of  all  other  means  put  together.  (JgricuUure  apjiiqui  h  Cbhme^  jv* 
We  shall  therefore  annex  such  rules  as  have  hitherto  been  found  most  useful  in  atoer- 
taining  the  changes  of  the  weather,  by  means  of  the  barometer. 

2341.  The  rising  of  the  mercury  presages,  in  general,  fair  weather;  and  its  falling 
foul  weather,  as  rain,  snow,  high  wmds,  and  storms* 

2S46L  The  eydden  faUbig  nf  tke  mertmy  foretels  thunder,  in  very  hot  westher,  especially  If  tbe  wind 
It  south. 

2343.  The  rising  la  voinier  taidicates  ftost ;  and  in  fhMty  weather,  if  the  mercury  falls  three  or  fiair 
division^  there  will  follow  a  thaw :  but  if  it  rises  in  a  continued  flros^  snow  may  be  expected. 

£3i4.  When  foul  weatker  happens  soon  iffter  the /aUingitf  tie  menurp  it  wmnu  beat  long  dmaikmi 
nor  are  we  to  expect  a  continuance  of  fair  weather,  when  it  wxm  succeeds  the  rising  of  the  qiucfcsilver. 

8S4&  Iff  in  foul  weather,  the  mercury  rises  considerably,  and  continues  rising  for  two  or  three  days 
before  the  foul  weather  is  over,  a  oontinuanoe  of  fair  weather  may  be  expeoted  to  follow. 

£346.  Whenfmd  weather  happens  soon  qfter  the  falting  qf  the  meremry,  it  will  not  be  of  long  duration  % 
nor  are  we  to  expect  a  continuance  of  fiur  weather,  when  it  soon  succeeds  the  rising  tit  the  quicksilver. 

8347.  {T,  ^foul  weather,  the  mercury  rises  considerably,  and  continues  rising  for  two  or  three  days  be- 
toro  the  tout  weather  is  over,  a  continuance  of  fkir  weather  may  be  expected  to  follow. 

S34&  In  fair  weather,  when  the  mercury  fails  much  and  low.  and  continues  fidling  for  two  or  three  days 
befbre  rain  comes,  much  wet  must  be  expected,  and  probably  nigh  winds. 
.  iSdO.  The  tmsettled  motion  of  tke  merc»ry\adkntesehsLDgesl!bieyirmther. 

SS50.  Re^tecting  the  words  engraved  on  the  register-plate  of  the  barometer,  it  may  be 
observed,  that  they  cannot  be  strictly  relied  upon  to  correspond  exactly  with  the  state  of 
the  weather ;  though  it  will  in  general  agree  with  them  as  to  the  mercury  rising  and 
falling.  The  words  deserve  to  be  particularly  noticed  when  the  mercury  removes  from 
*  changeable*  upwards ;  as  those  on  the  lower  part  should  be  adverted  to,  when  the  mei^« 
cnry  fidls  from  '  changeable'  downwards.  In  other  cases,  they  are  of  no  use :  for,  as  its 
rising  in  any  part  forebodes  a  tendency  to  fiur,  and  its  fidling  to  foul  weather,  it 
follows  that,  though  it  descend  in  the  tube  from  settled  to  fair,  it  may  nevertheless 
be  attended  with  a  little  rain,  and  when  it  rises  from  the  words  *  much  rain'  to  *  nin'  it 
shows  only  an  inclination  to  become  fair,  though  the  wet  weather  may  still  continue 
in  a  less  considerable  degree  than  it  was  when  the  mercury  b^^n  to  rise.  But  if  the 
mercury,  after  having  fallen  to  '  much  rain,'  should  ascend  to  <  dtangeable,'  it  foretela 
fair  weather,  though  of  a  shorter  continuance  than  if  the  mercury  bad  risen  still 
higher ;  and  so,  on  the  contrary,  if  tbe  mercury  stood  at  *  Ikir*  and  descends  to  '  chan- 
geable,' it  announces  foul  weather,  though  not  of  so  long  continuance,  as  if  it  had 
Allien  lower. 

2351.  Concaxily  of  the  surface  of  the  mercury.  Persons  who  have  occasion  to  travel 
much  in  the  winter,  and  who  are  doubtful  whether  it  will  rain  or  not,  may  easily 
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this  poiot  by  the  fiiUowing  observadon :  —  A  few  houn  before  he  deperti,  let  the 
tmreUer  notice  the  mercury  in  the  upper  part  of  the  tube  of  the  barometer ;  if 
rain  is  about  to  fiUly  it  wUi  be  indented^  or  concave ;  if  otherwiae,  convex  or  pn^ 
tuberant. 

.  SS5S.  Btirometer  in  Bprmg*  Towards  the  end  of  March,  or  more  generally  in  the 
b^pnning  of  April ,  the  barometer  nnks  very  low,  with  bad  weather ;  after  which,  it 
seldom  falls  lower  tfa^n  29  degrees  5  minutes  till  the  latter  end  of  September  or  October, 
when  the  quicksilver  falls  again  low*  with  stormy  winds,  for  then  the  winter  constitution 
of  tbe  air  takes  place.  From  October  to  April,  the  great  falls  of  the  barometer  are  from 
S9  degrees  5  minutes  to  28  degrees  5  minutes,  and  sometimes  lower ;  whereas  during 
the  sumnier  constitution  of  the  air,  the  quicksilver  seldom  falls  lower  than  29  degrees  5 
minutes.  It  therefore  follows  that  a  fall  of  one  tenth  of  an  inch,  during  the  summer, 
is  as  sure  an  indication  of  rain,  as  a  foil  of  between  two  and  three  tenths  is  in  the 
winter. 

ZSSSJ' Bantmeter  relative  to  siiuation*  It  must,  however,  be  observed,  that  these 
heights  of  the  barometer  hold  Only  in  places  nearly  on  a  level  with  the  sea ;  for  expe- 
riments have  taught  us,  that  for  every  eighty  feet  of  nearly  perpendicular  height  that  the 
barometer  is  placed  above  the  level  or  the  sea,  the  quicksilver  sinks  one  tenth  of  an  inch : 
observations  alone,  therefore,  must  determine  the  heights  of  the  quicksilver,  which  in  each 
place  denotes  either  fair  or  foul  weather. 

SS54»  The  hygtomettr  is  of  various  sorts,  but  cord,  6ddle-string,  and  most  of  the  sub- 
stances commonly  used  become  sensibly  less  and  less  accurate^  so  as  at  length  not  to 
i\ndetgo  any  visible  alteration  from  the  different  states  of  the  air,  in  regard  to  dryness  or 
moisture. 

9355.  A  sponge  fnakes  a  good  hygrometer  on  this  account,  as  being  less  liable  to  be 
flanged  by  use  than  cord.  To  prepare  the  sponge,  6rst  wash  it  in  water,  and  when  dry, 
wash  it  again  in  water  wherein  sal  ammoniac  or  salt  of  tartar  has  been  dissolved ;  and  let 
it  dry  s^n.  Now,  if  the  air  becomes  moist,  the  sponge  will  grow  heavier ;  and  if  dry, 
h  wfll  become  lighter. 

2356.  Oil  of  vitriol  is  found  to  grow  sensibly  lighter  or  heavier  in  proportion  to  the 
lesser  or  greater  quantity  of  moisture  it  imbibes  from  the  air.  The  alteration  is  so  great, 
that  it  has  been  known  to  change  its  weight  from  three  drachms  to  nine.  The  other  acid 
oils^  or,  as  they  are  usually  called,  spirits,  or  oil  of  tartar  per  deUquium,  may  be  substi- 
tuted for  the  oil  of  vitriol. 

2357.  Steel'^ard  hyg;nrmeter.  In  order  to  make  a  hygrometer  with  those  bodies  which 
acquire  or  lose  wei^t  in  the  air,  place  such  a  substance  in  a  scale  on  the  end  of  a 
steel-yard,  with  a  counterpoise  which  shall  keep  it  in  equUibrio  in  fair  weather;  the 
other  end  of  the  steel-yard,  rising  or  falling,  and  pointing  to  a  graduated  index,  will 
shew  the  changes. 

^  2358.  Line  and  plummet.  If  a  line  be  made  of  good  well  dried  whip  cord,  and  a 
plummet  be  fixed  to  the  end  of  it,  and  the  whole  be  hung  against  a  wainscot,  and  a  line 
be  drawn  under  it,  exactly  where  tbe  plummet  reaches,  in  very  moderate  weather  it  will 
be  found  to  rise  above  such  line,  and  to  sink  below  it  when  the  weather  u  likely  to 
become  foir. 

2359.  The  whalebone  hygrometer,  originally  invented  by  De  Luc,  is  esteemed  one  of 
the  best  now  in  use. 

9360,  The  ndn-^ugfit  pktmometer,  or  hyetometer,  is  a  m^hine  for  measuring  the 
quantity  of  rain  that  foils.  • 

2361.  AheOow  cylinder  forms  one  of  the  best-constructed  rain  gauges:  it  24^ 
has  within  it  a  cork  ball  attached  to  a  wooden  stem  (Jig'  249.),  which  passes 
through  a  small  opening  at  the  top,  on  which  is  placed  a  large  funnel.  When 
this  iastnunttit  is  placed  in  the  open  air  in  a  free  place,  the  rain  that  foils  within^ 
the  circumforence  of  the  funnel  will  run  down  into  the  tube  and  cause  the  cork 
to  foiat ;  and  tbe  quantity  of  water  in  the  tube  may  be  seen  by  the  height  to 
which  the  stem  of  the  float  is  raised.  The  stem  of  the  float  is  so  graduated,  as  to 
show  by  its  divisions  the  number  of  perpendicular  inches  of  water  which  fell  on 
the  surfoce  of  the  earth  since  the  last  observation.  AAer  every  observation  the 
cylinder  must  be  emptied. 

2362.  ui  copper  funpel  forms  another  very  simple  rain-gauge :  tbe  area  of  the  opening 
must  be  exactly  ten  square  inches.  Let  this  funnel  be  fixed  in  a  bottle,  and  the  quantity 
of  rain  oaugbt  is  ascertained  by  multiplying  the  weight  in  ounces  by  173,  which  gives 
the  depth  in  inches  and  parts  of  an  inch. 

2S63.  In  feting  thetegaugett  care  must  be  taken  that  the  rain  may  have  free  access 
to.  them ;  hence  the  tops  of  buildings  are  usually  the  best  places,  though  some 
eonceive  that  the  oeaxer  the  rain-gauge  is  placed  to  the  ground  tbe  more  rain  it  will 
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miiH.  In  order  to  e<mpan  th§  qwmiliki  qfrtOn  ooOeeUd  in  plvvtomelfln  tA  dNftreni 
places,  the  instruments  sltould  be  fixed  at  the  eame  heights  abore  the  ground  in  all  socfa 
places  i  because,  at  difierent  heights,  the  quantities  are  slways  different^  even  at  the  same 
place. 

2365.  Thermometer,     As  the  weight  of  the  atmosphere  is  measured  by  the  barometer, 
so  the  thermometer  shows  the  variations  in  the  temperature  of  the  weadier ;  for  every ' 
diange  of  the  weather  is  attended  with  a  cliange  in  the  temperatura  of  the  air,  which  a 
thermometer  placed  in  the  open  air  will  point  out,  sometimes  before  any  alteralion  is  per- 
ceived in  the  barometer. 

9366.  The  tcaies  qf  diffbrent  thermometen  are  as  foUow.  In  Fahrenheit's  the  freeiing  point  Is  3S  degrees, 
and  the  boiling  point  SIS  degrees.  In  Reaumur's  the  frceiing  pmnt  is  0,  and  the  boibng  point  80  degrees. 
In  the  centrigrade  thermometer,  which  is  generally  used  in  France,  and  is  the  same  as  that  of  Celsius^ 
which  is  the  thermometer  of  Sweden,  the  freeiing  point  is  0,  and  the  boiling  point  100  degrees^  As  a  rulo 
for  comparing  or  reducing  these  scales,  it  may  be  stated,  that  1  d^ree  of  Keaumur*B  scale  contains  S^  de. 
creos  Of  Fahrenheit,  and  to  convert  the  degrees  of  the  one  to  the  other,  the  rule  is  to  multiplv  by  a,  divide 
by  34^  and  add  3S.  One  degree  of  the  centigrade  scale  is  eaual  to  one  degree  and  eight-tcntns  of  Fahren. 
hcit ;  and  the  rule  here  is  to  multiply  by  9,  (Uvide  by  5,  and  add  aS.  Any  of  these  thermometers  may  be 
proved  by  immersing  it  in  pounded  ice  for  the  freesing  point,  and  in  boiling  water  for  the  boiling  pcunt,  and 
if  the  space  between  these  points  is  equally  divided,  the  thermometer  is  correct 

2367.  The  study  of  the  weather  from  precederU,  a^ords  useful  hints  as  to  the  diaracter 
of  approaching  seasons.  From  observing  the  general  character  of  teatona  for  a  long 
period,  certain  general  results  may  be  deduced.  On  this  principle,  Kirwan,  on  com- 
paring a  number  of  observations  taken  in  England  from  1677  (TVavu.  Ir,  Acad,  v.  90.) 
to  1789,  a  period  of  11 2  years,  found : 

Hiat  whim  there  has  been  mo  itorm  btfore  or  efter  the  vernal  equinoM,  the  ensuing  summer  ta  genexallj 
dry.  at  least  five  times  in  six. 

Tliat  when  a  storm  happetu/rom  an  eaitertjf  poMt  tithex  on  the  19th,  90th,  or  Slst  of  May,  the  suc- 
ceeding summer  is  generally  liry,  at  least  four  times  in  five. 

That  when  a  storm  arises  on  the  SSth,  26CA,  or  ZJtk  of  March,  and  not  before  in  any  point,  the  succeed- 
ing summer  is  generally  dry,  four  times  in  five. 

If  there  be  a  storm  at  S.  IV.  or  JV.  S.  W.  on  the  19th,  90Ui,  81st,  or  SSd  of  March,  the  succeeding  sum- 
mer  is  generally  torf,  five  times  in  six. 

In  this  oountey  winters  and  springs,  ^  dry,  are  most  commonly  cold  ;  if  moist,  wsrm  .•  on  the  oootnoy, 
dry  summers  and  autumns  are  usually  hot,  and  moist  summers  cold;  so  that,  ir  we  know  the  mcistness 
or  dryness  erf'  a  season,  we  can  form  a  tolerably  accurate  judgment  of  its  temperature:  In  this  oountiT 
also,  it  generally  rains  less  in  March  than  in  Novemlwr,  in  the  proportion  at  a  medium  of  7  to  ISL  ft 
generally  rains  less  in  April  than  October,  in  the  proportion  of  1  to  1^  nearly  at  a  medium.  It  genenOIy 
rains  less  in  Bfay  than  September ;  the  chances  that  it  docs  so,  are,  at  leak,  4  to  S ;  but,  when  it  rains 
plentifully  in  May,  as  VB  inches  or  more,  it  generallv  rains  but  Uttie  in  September;  and  when  it  rains 
one  inch,  or  less,  m  May,  it  rains  plentiAilly  in  September. 

2368.  The  probahUUies  of  particular  seatons  beingfbUowed  by  others,  has  been  calculated 
by  Kirwan,  and  although  his  rules  chiefly  relate  to  the  climate  of  Ireland,  yet  as  there 
exists  but  little  difference  between  that  ishmd  and  Great  Britain,  in  the  general  appear- 
ance of  the  seasons,  we  shall  mention  some  of  his  conclusions. 


InJbrty-ome  years  there  were  six  wet  springs,  8S  dry,  and  13  vaiiable;  90  wet  summers,  16  dry  and 
5  variable ;  11  wet  autumns,  11  dry,  and  19  variable. 

A  season  is  accounted  tsel,  when  it  contains  two  wet  months.  In  general,  the  quantity  of  xalo,  which 
Alls  in  dry  seasons,  is  less  than  five  inches,  in  wet  seasons  more;  variable  seasons  are  those,  in  which 
there  falls  between  50  lbs.  and  96  lbs.,  a  pound  being  equal  to  '157639  of  an  ineh. 

Jamtary  is  the  coldest  month  in  every  latitude ;  and  July  is  the  wannest  month  in  all  latitudes  above 
'48  degrees :  in  lower  latitudes,  August  is  generally  the  warmest  The  diflference  between  the  hottest 
and  ooUest  months  increases  in  proportion  to  the  distance  ftom  the  equator.  Every  habitable  latitude 
eqjoys  a  mean  heat  of  60  degrees  for  at  least  two  months ;  which  heat  is  necessary  for  the  productioo  of 
cora 

SicT.  III.     Of  the  Climate  qf  Sritaiih 

2S69.  37^  climate  of  the  British  isles^  relatively  to  others  in  the  same*  latitude,  is  tem- 
perate, humid,  and  variable.  The  moderation  of  its  temperature  and  its  humidity  are 
owing  to  our  being  surrounded  by  water,  which  being  less  afiected  by  the  sun  'than  the 
earth,  imbibes  less  heat  in  summer,  and  from  its  fluidity  is  less  easily  cooled  in  vrinter. 
As  the  sea  on  our  coasts  never  freezes,  its  temperature  must  always  be  above  33^  or 
34° ;  and  hence,  when  air  from  the  polar  r^ons  at  a  mudi  lower  temperature  passea 
over  it,  that  air  must  be  in  some  degree  heated  by  the  radiation  of  the  water.  On  the 
other  hand,  in  summer,  the  warm  currents  of  air  from  the  south  necessarily  give  out 
part  of  their  heat  in  passing  over  a  surface  so  much  lower  in  temperature.  The  vari- 
able nature  of  our  climate  is  chiefly  owing  to  the  unequal  breadths  of  watery  surface 
which  surround  us ;  on  one  side,  a  channel  of  a  few  leagues  in  breadth ;  on  the  other, 
.the  Atlantic  ocean. 

2370.  The  British  climate  varies  materially  witldn  itself  f  some  districts  are  dry,  as  the 
east ;  others  moist,  as  the  west  coast ;  in  the  northern  extremity,  dry,  cold,  and  windy  ; 
in  the  south,  warm  and  moist.  Even  in  moist  districts  some  spots  are  excessively  dry, 
as  part  of  Wigtonshire,  from  the  influence  of  the  Isle  of  Man,  in  warding  off  the 
yratery  clouds  of  the  Atlantic ;  and,  in  dry  districts,  some  spots  are  moist,  from  the 

influence  of  high  mountains  in  attracting  and  condensing  clouds  charged  with  watery 
vapor. 
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9371.  I%§  tkt^iionUloH  oftheBHtlih  tUmaU  it  in  ides  entertained  by  lome;  tmf 
whether  in  regard  to  general  regularity,  tempetstarey  moisture,  or  wind,  the  alleged 
changes  are  unsupported  by  satisfiictory  proofs.  It  is  not  improbable  but  the  humidity* 
of  our  climate,  as  Williams  alleges  (Climate  of  Britam,  &c.  1816),  has  of  late  yearft 
been  increased  by  the  increase  'oi  evaporating  surfaee,  produced  by  the  multiplicity  of 
hedges  and  plantations ;  a  surface  covered  with  leaves  being  found  to  evaporate  cod« 
■iderably  more  than  a  naked  surface.  If  the  humidity  of  the  climate  was  greater 
before  the  drainage  of  morasses  and  the  eradication  of  forests  for  agricultural  purposes, 
a  comparative  return  to  the  same  state  by  artificial  planting  and  irrigation,  must  have  a- 
tendency  to  produce  the  same  results.  However,  it  will  be  long  before  the  irrigation  of 
lands  is  carried  to  such  a  degree  as  to  produce  the  insalubrious  effects  of  undrained 
morasses ;  and  as  to  our  woods  and  hedges,  we  must  console  ounelves  with  the  beauty 
and  the  shelter  which  they  produce,  for  the  increase  of  vapor  supposed  to  proceed  from 
them. 


BOOK  IV. 


OF  THX  XKCBAHICAL  AOSNTS  EICTLOTKI)  IW  AOKICULTURX. 

S37S.  Having  taken  a  riew'of  the  vegetable  and  animal  kingdoms,  as  supplying  the 
sutrjects  of  agricultural  improvement,  and  of  the  mineral  kingdom,  manures,  and  the 
weioher,  as  the  natural  agents  of  their  growth  and  culture ;  our  next  course  is  to  ez-^ 
amine  the  mechanical  agents,  or  implementi,  machmeSf  and  buildings  employed  in 
agriculiural  operatvms.  In  a  rude  state  of  huriMuidry  few  implements  are  required  be- 
aUes  the  plough  and  the  cart,  and  few  buildings  beside  the  stable  and  the  bun.  The 
ground  is  ploughed,  and  the  seed  thrown  in  and  covered  with  a  bush ;  at  harvest  it  ia 
cut  down  and  carted  to  the  bam ;  and  the  three  grand  operations  of  the  farmer  are 
sowing,  reaping,  and  thrashing.  But  in  our  improved  state  of  society,  where  all  the 
science  of  mechanics  as  well  as  chemistry,  is  made  to  bear  on  agriculture,  the  imple- 
ments,  machines,  and  buildings  become  numerous,  ind  equally  so  the  operations.  So 
numerous  are  the  fonner,  ind^,  that  the  theoretical  enquirer  is  often  puzzled  in  mak- 
ing a  selection.  The  «^ole  of  the  most  improved  agriculture,  however,  may  be,  and  in 
Act  is,  carried  on  with  a  very  limited  variety  both  of  implements  and  buildings :  intricate 
and  eomplicated  machines  are  not  adapted  for  a  rustic  art  like  agriculture,  and  a  great 
▼ariety  are  not  required  for  an  art  whose  operations  are  so  sunple  as  almost  to  be  uni- 
versally understood  and  practised.  In  our  enumeration  we  shall  include  a  number  that 
we  do  not  consider  of  much  consequence ;  but  we  shall  always  distinguish  between  tlie 
essential,  and  such  as  are  comparatiyely  objects  of  superfluous  ingenuity  and  ezpense. 
We  shall  adopt  the  order  of  Implements  of  Manual  Labor,  Implements  or  Machines- 
impelled  by  quadrupeds  or  other  powers,  Structures,  and  Buildings. 


Cbap.  L 

Of  the  ImplemenU  ofManudl  Labor  utedin  AgncuUure, 

S373.  Ihoogh  the  most  important  implements  of  agriculture  are  drawn  or  put  in 
action  by  beasts  of  labor,  yet  a  few  are  used  6y  man  ahne,  which  cannot  be  dispensed 
with.  These  may  be  arranged  as  tools,  or  simple  implements  for  performing  operations 
on  the  soQ ;  instruments  for  performing  operations  on  plants  or  animals,  or  other  more 
delicate  operations ;  utensils  for  the  deportation  of  materials;  and  hand  machines  for 
various  purposes. 

Sect.  I.     TooU  used  in  Agriculture. 

S974.  The  lever  is  an  inflexible  straight  bar  of  iron  or  wood,  employed  in  connection 
with  a  prop  or  fulcrum,  on  whicti  it  is  supported.  There  are  three  kinds,  but  the  most 
eommon  is  that  in  which  the  fulcrum  is  between  the  power  and  the  weight.  Its  use  in  the. 
removal  of  large  stones  or  other  heavy  bodies  is  well  known,  and  the  advantage  of  its 
application  depends  on  the  distance  of  the  power  from  the  fulcrum,  and  the  proximity  of 
the  weight. 

Sd75.  The  pick  or  mattock  consists  of  two  parts,  the  handle,  which  ought  to  bo 
formed  of  sound  ash  timber  or  oak,  such  as  is  obtained  from  the  root  or  butt  end  of  a 
middle  aged  tree ;  and  the  head,  which  should  be  formed  of  the  best  iron  and  poiAt^ 


999  8CIBNGE  OF  AOBICULTUBE.  Pms  XI. 

-wdtbststL  TbeluttidUimglitfotopeilbctlyfyluidiIni,  Minuabigk  aMhw^flides 
along  it  from  the  end  next  the  opemor  towards  the  head.  There  are  teveial-Tarietiet ; 
the  fint  the  pick,  wkh  the  eoda  of  the  head  pointed^  oaed  for  lootening  hard  grouiid^ 
giavel,  &0. ;  the  second,  the  pick  axc^  with  the  ends  wedge-shaped  io  reversed  poririona» 
Used  in  digging  up  trees ;  the  third,  the  grubber,  for  gnibbing  up  heath  or  small  brush- 
wood ;  and  there  are  also  the  road  pick,  and  some  others* 

SS76.  Tke  ^KuU  consista  of  two  parta,  the  handle  of  ash,  generallgr  about  two  feet 
vine  inches  long,  and  the  blade  of  plate  iron.  There  are  severs!  varieties;  1^  with  a 
aurved  outline  to  the  extremity  of  the  blade,  by  which  it  may  be  made  to  enter  a  stiff 
aoil  with  less  power ;  S.  vriib  a  peribfated  blade,  which  in  adhcaive  soils  frees  itself  better 
ftom  earth  in  the  using ;  3.  with  a  sub-semicylindrical  blade,  which  enters  a  stiff  soil 
easier  than  the  common  form,  is  much  stronger  as  a  lever,  and  also  frees  itself  well  from 
tlie  spitiul  of  earth :  this  variety  is  what  canal  diggers  chiefly  use,  and  is  called  by  them 
a  grafting  tool.  Hiere  are  other  varieties  and  subvarieties  used  in  draining,  and  for 
particular  purposes ;  which  will  be  noticed  at  the  proper  place. 

2377.  The  shovel  differs  from  the  spade  in  being  made  with  a  broader  and  thinner 
blade ;  its  use  being  to  lift,  rather  than  cut  and  separate.  Hiere  are  several  varieties 
differing  in  the  form  and  magnitude  of  the  blade.  One  variety,  the  bam  shovel,  lias  the 
blade  generally  of  wood,  sometimes  edged  with  iron. 

8378.  The  turf-spade  consists  of  a  cordate  or  soutiform  blade,  joined  to  a  handle  by  a 
kneed  or  bent  iron  shank.  It  u  used  for  cutting  turf  from  pastures,  and  in  removing 
anuhills  and  other  inequalities.  A  thin  secdon  is  first  removed,  then  the  protuberance 
of  earth  is  taken  out  and  tiie  sectton  replaced,  okq 

which,  cut  thin,  and  especially  on  tlie  edges, 
readily  refits ;  and  the  operation  is  finished  with 
gentle  pressure  by  the  foot,  back  of  the  spade,, 
or  roller.  One  variety  ( fy,  250. )  has  one  edge 
turned  up,  and  is  preferable  where  the  turfs  are 
Io  be  eut  square-edged  and  somewhat  thick. 

2379.  The  fork  is  of  several  kinds ;  the  dung-fork  for  working  in  Uttery  dung,  con- 
sisting of  a  handle  like  that  of  the  shovel,  and  three  or  more  prongs  instead  of  a  blade ; 
the  hay  or  pitch-fork,  for  working  with  sheaves  of  com  or  straw  or  hay,  consisting  of  a 
long  handle  and  two  prongs ;  and  the  wooden  fork  consisting  of  a  shoot  of  willow,  ash, 
or  other  young  tree  or  sapling,  foriied  at  the  extremity,  barked  and  formed  into  a  rude 
fork,  sometimes  used  in  hay-making,  and  similar  operations.  The  prongs  of  forks  to 
take  up  loose  materials  should  be  nuide  square;  those  for  sheaves  or  more  compact  mat- 
ters or  very  littery  dung,  will  work  easiest  when  the  prongs  are  round. 

2380.  The  rake  used  in  agriculture  is  of  two  kinds,  the  hay-rake  and  the  oom-rake. 
Both  consist  of  a  handle  and  head  set  with  teeth ;  in  the  com  rake  these  are  generally  of 
iron.     The  garden-rake  is  sometimes  used  for  covering  small  seeds. 

2381.  The  ha^rake  is  ususlly  made  of  willow  that  it  may  be  light  and  easy  to  work ; 
and  the  teeth  should  be  short,  otherwise  they  are  ^>t  to  pull  up  the  stubble  or  roots  of 
the  grass  in  raking.  Sometimes  the  teeth  are  made  to  screw  into  the  head,  and  fiMten 
with  nuts,  which  prevents  their  dropping  out  in  dry  seasons. 

2382.  The  corncrake  (Jig,  251.)  is  of  different 
dimensions  and  constructions  in  difierent  counties.  ^^ 
In  general  tlie  length  of  the  rake  is  about  four 
feet ;  and  the  teeth  of  iron  about  four  iochei 
long,  and  set  from  one  to  two  inches  apart. 
Young  {Report  of  Noifotk)  mentions  one  of  these 
dimensions  which  had  two  wheels  of  nine  inches 
diameter,  and  so  fixed  that  the  teeth  may  be  kept 
in  any  posture  at  the  will  of  the  holder.  It  was 
need  both  for  hay  and  com,  and  answered  the 
purpoeewell. 

2383.  In  Ea$t  Lothian  a  corn-rake  has  been 
tried,  which  according  to  Somerville  {Survey,&c,)  //HI lllUlll  II I  UllfU  i  11 11 
has  been  found  to  answer  much  better  than  the  //////lf(|l|  |||(||(||Y 
<tommon  com  rake.  Iathis,tiielengthofthehead'^"***|^MinMM  llllll^  Nlllj 
is  fW>m  ten  to  fifteen  fieet,  die  handte  about  seven  feet,  vrith  a  piece  of  wood  acitMB  the 
end  of  it,  by  which  It  is  drawn  by  two  men.  The  teeth  are  of  wood  or  iion,  the 
last  are  the  best,  as  well  a»  the  most  durable^  and  are  a  little  bent  forward  at  the 
point,  which  gives  them  the  power  of  retaining  and  carrying  the  ears  along  with 
them  much  better  than  they  would  otherwise  do.  To  make  clean  work,  -espedally  if 
the  ridges  ne  rounded,  the  field  is  raked  across;  in  that  way  every  tWng  is  taken 
up;  but  when  it  is  prsferred  to  draw  the  rake  in  the  direcUon  of  the  ridges,  it  may  be 
consulecablyimprovwi  by  cutting  the  head  into  two  or  three  lengths  (/g.  252.),  and  join.- 
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iDg  them  wiA  Ungeiy  wliidi wfll aUinr ktobend 
11^  aocommodate  itself  to  the  curvature  of  the 
ridges.  The  advantage  of  Hiis  kind  of  nke  has 
been  found  considenble,  even  in  cases  where 
every  possible  attention  has  been  paid  to  the  cut* 
ting  of  the  crop. 

2384.  Tke  ituitUe,  or  dewraht  ii  merely  a 
coarser  sort  of  com  rake. 

8385.  The  dtdsey  rake,  has  Aaetfa  sharpened  on 
both  edges  Uke  lancets,  and  is  used  for  raking  off 
the  flower  heads  or  buds  of  daiaeys,  and  odier 
plants  in  grass  lawns. 

5386.  Tke  drill  rake  is  a  large  headed  rake,  in 
which  the  teeth  are  triangular,  in  section  like  small 
coulters ;  they  are  set  at  six  or  twelve  inchesa 
distance,  according  to  drcumstances,  and  the 
implement  is  used  to  draw  drills  across  beds  or 
ridges,  for  sowing  field  crops  of  small  seeds  or  roots,  such  as  onions,  eariy  turnips^ 
esrrots,  &c.  or  for  planting  saffron  or  Indian  com. 

5387.  TA«  dung  drag,  or  dung  hack,  is  a  two  or  three  pronged  implement,  with  a  long 
handle  for  drawing  the  dung  out  of  carts  in  different  portions.  The  form  of  the  prongs 
should  be  flat. 

3388.  The  earth  hack  resembles  a  large  hoe,  and  is  used  for  emptying  loads  of  earth  o# 
lime,  or  other  pulverulent  matters,  in  the  same  manner  as  the  dung  drag  is  used  for  em- 
ptying dung ;  it  is  sometimes  also  used  as  a  hoe,  and  for  scraping  and  cleaning. 

2889.  The  hand  hoe,  commonly  used  in  agriculture,  is  of  two  kinds ;  that  with  an 
entire  and  that  with  a  perforated  blade.  The  last  variety  is  preferable  for  thinning  crops 
or  destroying  weeds,  as  it  does  not  collect  the  soil  and  the  weeds  together  in  heaps ;  buff 
where  earthing  up  is  the  object,  the  common  square  blade  is  the  bat.  The  breadth  of 
the  blade  may  vary  from  two  to  twelve  inches,  according  as  the  soil  Is  adhesive  or  loose, 
or  the  plants  to  be  thinned  to  a  greater  or  lesser  distance.  An  improvement  for  hoes  to 
be  used  in  stirring  stiff  soils,  consists  in  forming  the  blade  with  a  prong  or  prongs  on 
the  oppoflte  side  of  the  broad  bkde,  which  can  be  used  in  very  stiff  places  to  loosen  tbem» 
by  the  operator's  merely  altering  the  position  of  the  handle.  The  blades  of  all  hoes  entet* 
the  soil  easier  when  curved  than  when  straight,  the  wedge  in  the  former  case  being  narrof^er* 

2390.  Various  trnprovementt  in  hoe»  have  been 
attempted  by  agriculturists.     One  with  a  trian-    _d/^__  ^ff      ^^*     ^f 

gular  blade  has  been  recommended  as  adapted  ^I^^^K^ 
to  thin  dther  at  a  greater  or  lesser  distance,  ac-  ^^^  ^^^-^-^  /X<y 

cording  to  the  depth  it  is  thrast  into  the  soil.         9f^a      ^-r^ssSf^^  € 

Lord  Somerville   recommends  the  forked  tool         v  \         "^^ii^s  f?^^ 

(j^.  253  a.)  or  heavy  lioe,  used  in  the  vineyards  on  yp  ^^  ^ 

the  continent;  but  it  is  an  implement  more  op-  \ 

pressiTe  to  the  cultivator  than  a  spade,  as  it  requires  him  to  stoop  vety  low.  Ducket,  jun« 
recommends  a  treble  hoe  (6)  for  thinning ;  another  of  a  different  description  (c)  for 
making  drills  b^  drawing ;  one  for  making  them  by  striking  in  a  line,  in  order  to  form 
a  trench  for  dung  and  potatoes  (f ) ;  one  for  forming  a  drill  in  the  common  way  (e)  \ 
and,  lastly,  one  for  hoeing  both  sides  of  a  drill  at  once  {d).  It  is  said  that  by  this  last 
tool  two  acres  of  barley  may  be  hoed  in  a  day,  and  that  it  makes  good  work  among 
oats  or  wheat.  But  such  hoeing,  even  on  the  slightest  soils,  can  be  little  more  dian  « 
mere  scraping  of  the  surfiice ;  and  though  the  weeds  may  be  cut,  yet  this  is  only  ona 
object  ot  hoeing. 

2391.  The  breast  hoe,  or  breast  plough,  which  is  pushed  before  the  operator  like 
the  thmst  hoe  of  gardening ;  and  M<Dougal*s  hoe,  which  is  drawn  by  a  man  before^ 
and  pushed  by  ano£er  behind,  with  other  varieties,  need  not  be  described. 

2392.  2V  scraper  may  be  described  as  a  broad  hoe,  of  treble  the  usual  siae  and 
strength,  used  in  cleaning  roads  or  coun-yards,  and  sometimes  in  cleaning  grassy 
sur&ces.  One  with  the  ends  of  the  blade  turned  an  inch  or  two,  is  found  more 
effective  in  scraping  the  mud  or  dust  from  roads. 

2393.  Of  weeding  tools  used  in  agriculture  there  are  three  or  four  kinds ;  one  with  « 
long  handle  and  fulcrum  to  the  blade,  for  digging  dodks  and  other  tap  rooted  plants  fVom 
pastures ;  a  common  ^ud  or  spadelet  for  cutting  smaller  weeds  in  hedges  or  standing 
com ;  a  thistle  spud  for  cutting  and  rooting  out  thistles  in  pastures ;  besides  short  handled 
weedcn  of  difi^nt  kinds,  to  be  used  in  hand-weeding  young  and  delicate  broad  cast 
crops,  as  onions,  &c.  in  stiff  soils. 

2394.  Weeding  pincers,  or  thisth  drawers,  (Jig.  854.)  are  sometimes  used  for  pulling 
out  of  hMges  and  from  among  standing  com;  the  handles  are  about  two  feet  six 
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iacfaoi  taag,  and  the  bkdea  ftoed  with  plata  Inm  nada  nmgb  bj  I 
aom  diuDeli  or  indeDtadoiu. 

3S9S.  7^  ieiimi  lued  in  ftnnlng  an  eommonlj  Rnill  tkg. 
fott  with  handles,  ronnei]  of  trirch  spny  for  the  itmlila  and  cattls- 
bouMS,  and  erf  broom,  heath,  ■(»»,  &c.  for  the  barns. 

2S96.    The  ttraw  rape  tteitter   or  (HriUiiig  ciw*,  is    Died   for  „ 
twisting  straw  riqies,  sad  couiiitiofa  stick  or  rod  from  two  to  Ihm  ^ 
feat  long,  aod  from  one  to  two  inches  diameter,  dtber  naturally 
or  artlGcially crooked.    Atone  end  is  a  ring  tbrougb  which 
ic  paraed,  and  the  implement  tied  to  the  waist  j  H  (be  oth 
notdi  on  which  the  commencement  of  the  rope  is  made. 

S39T.  rv  pototoe  diMer  is  exclusively  uaal  in  planttDg  potaloca  ^ 
in  fine  moulds ;  but  drillEng  is  a  mode  generally  to  be  preferred,  . 
■I  providing  a  better  bed  and  a  closer  covering  to  the  tels. 

339S.  Tlu  eonimim  dtUrruied  in  agriculture,  baa  sereral  teeth  or  dibbles  proceeding 
fVom  ■  bead,  which  hariDg  a  handle,  is  pressed  into  the  ground,  and  ibrmi  seTeral  holes 
at  once,  according  to  the  number  of  dibbles,  and  these  are  regulated  by  the  hardness  of 
the  soil.     In  itroog  clays  the  conuntm  garden  dibber,  shod  with  iron,  is  often  used. 

9399.  The  fail  is  a  well  known  implement  for  beating  out  com,  now  happily  going 
out  of  nse  in  the  moat  improved  districts,  as  it  would  every  where,  were  the  value  w  the 
band  threshing  machiae  generally  known. 

S400.  The  atential  agricuUural  taoli  are  the  (uck,  tbe  q>ade,  shovel,  dung  and  hay- 
lixfc,  hsy-rake,  common  hand  hoe,  and  bescm. 

Skct.  II.    Znttrtimenn. 
S101.    The  butrumenli  lued  tn  agricuUure  may  be  clasBcd  as  tlie  common  and  the 
scientific  ;  tbe  former  are  used  in  executing,  the  loiter  chiefly  in  designing  and  laying 
out  operatiani. 

SoiSHTr.  I.     Intlmmenli  of  Labor- 
S40S.    Tlie  Butrvmeitii  of  lobar  pecuUar  to  ogrtcufrvne  are  few,  and  chiefly  the  scythe, 
nuing    book,  and  hay  knife ;  but   there  are   some    others    common   to    agriculture 
and  gardening,  which  are  occaiionaily  used,  and  they  also  ihall  be  enumerated. 

S103.  The  $cytMe  ii  of  three  kinds  ;  one  for  cutting  grass  or  herbage  crops  for  bay, 
which  consists  of  a  thin  steel  blade  attached  at  right  angles  to  a  handle  of  six  or  eight  feet 
long;  and  the  other  for  cutting  coto,  to  which  what  ii  called  a  cradle  is  attacbedi 
tbe  third  is  of  smaller  dimensions,  and  is  exclusively  used  for  cutting  cwn ;  il  ' 
the  Uainault  scythe. 

lodi  sod  s jgnartcrlB  dli 


mnkn,  whk^  would  prevnt  the 
,  or  Ifie  Ibh  ifip  out  of  IL  Tht 
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rst|]ti]g.hook.  al 

S«5.  3»ecnidfesfji(*er^.S56.)is*ariaus]y  constructed: 
sometimes  tbe  cradle  or  receptacle  into  which  the  corn  is 
gathered  It  of  net-work,  and  at  other  times  it  consists  of 
WOTCQ  laths  or  wicker  work.   (See  S9tt.) 

2*06.  The  reOFing  Aooi  is  a  curved  blade  of  steel,  fixed  In 
a  short  wooden  handle ;  it  is  of  two  kinds ;  one  serrated  like 
a  fine  saw,  which  is  used  in  culling  com  by  handfuUs,  and 
is  called  a  aickle  hook ;  tbe  other  smooth  and  sharp  like  a 
scythe,  which  is  used  to  hack  the  com  over  in  tbe  pectUior 
manner  called  bagging,  and  is  called  a  cutting  hook. 

S407.  i/uMon'i  unproved  reaping  Aoo*  is  serrated  from  the 
point,  through  hair  its  length  like  a  sickle,  and  the  remiundcr 
is  smooth  and  ^aip.     The  wlvanlage  it,  that  the  straws  are  not  cut  in  entering  the  baskt 
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wis  the  oie  where  tbe  point  is  of  the  cutdng  1diid»  bj  which  meeiie  fewer  drop  and  aire 
lost  With  sickles  leapers  inYariably  make  cleaner  work  than  with  the  hooks  for  the 
above  reason ;  with  hooks  the  straws  are  cut  with  less  labor.  (  Trans,  Soc*  Arts,  vol.  28. ) 
S408.  The  hay  kn^e  consists  of  a  straight  blade  set  at  right  angles  to  a  short  wooden 
handle ;  both  of  considerable  strength.  It  is  used  for  cutting  hay  or  straw  when  con- 
solidated in  the  rick  or  stack.  An  improvement  of  this  instrument  has  been  proposed, 
which  consists  in  forming  the  blade  like  that  of  a  common  spade,  sharp  at  tbe  e^ges,  by 
which  the  operator  will  cut  downwards  instead^of  obliquely,  and  not  being  obliged  to 
stoop,  will  e£fect  the  same  work  with  far  less  trouble. 

2409.  The  wool  shears  are  formed  wholly  of  iron  or  steel,  and  worked  with  one  hand* 
2410*   The  hedge  shears  are  of  different  kinds ;  that  called  the  averuncator  is  to  be 
prefeixed  for  cutting  off  krge  shoots,  as  it  makes  a  clean  draw  cut  like  a  knife.     Shears^ 
however,  are.not  used  in  dressing  hedges  by  the  best  agriculturists. 

241 1.  T%e  thaiching  knife  consists  of  a  blade  similar  to  that  of  a  scythe,  inserted  in  « 
wooden  handle  like  Sat  of  a  reaping  hook.  For  thatching  with  reeds,  heath,  or  any 
rough  and  rigid  thatch,  the  blade  has  a  handle  affixed  to  each  end  to  enable  the  operator 
to  work  it  with  boith  hands. 

2412.  The  stadt-borer  consists  of  a  species  of  auger,  the  cutting  part  of  which  is  of 
veiy  sharp  steel,  and  tbe  stem  eight  or  ten  feet  long,  with  a  moveable  cross  handle  for 
working  it.  There  is  also  a  screw  similar  to  a  common  boftle  screw,  which  works  on  or 
round  the  stem  of  the  augur,  and  is  applied  at  intervals  to  draw  out  the  cut  hay.  lliis 
instrument  is  used  by  extensive  growers  of  meadow  or  natural  hay  to  bore  holes  through 
hay  ricks  when  they  heat,  or  to  try  the  quality  of  the  article.  The  hole  made  by  the 
«ugur  is  about  one  foot  in  diameter. 

2413.  The  hedge  lnUiso£  various  kinds;  most  of  them  have  long  handles,  but  what 
are  called  bill-hooks,  are  a  sort  of  axe  with  a  hooked  point  and  a  short  handle. 

2414.  The  axe,  miv,  tvedges  and  hammers^  of  different  kinds  and  sizes,  are  used  in 
agriculture,  in  felling  trees,  cutting  them  up,  preparing  fuel,  driving  nails,  &c.,  but 
'  these  and  other  instruments  common  to  various  arts  need  not  be  described. 

2415.  Bladders  improved  hatchet  and  biU-hooks  for  cutting  underwood,  faggoting,  and 
gapBtopping,  are  superior  instruments  for  these  purposes.'  The  long  handled  Berwickshire 
hedge-bill  for  dressing  hedges,  and  the  long  handled  saw  for  cutting  off  large  branches 
of  trees,  are  preferred  for  cutting  over  old  hedges  and  undergrowths  by  the  collar. 

241 6.  The  line  and  reel  is  occasionally  wanted  for  the  manual  operations  of  agriculture, 
and  should  be  procured  rather  stronger  and  with  a  longer  line  than  those  used  in  gardens. 

2417.  Thepotatoesetscoopho£twoVjn6a;  ^^  — 
one  a  hollow  semiglobe,   (Jig.25Ta,),  and 
the    other   (Jb)    a    section    of  that  figure. 
Hiey  are  only  used  when  potatoes  are  very 

scarce,  as  in  ordinary  cases  the  larger  the  set  ^f\_^^^^^  .<-— ^^^^^ 
the  more  strength  and  rapidity  of  growth  in 
the  young  plant. 

S41&  neEdhUmrgkpolatos  scoop  {Jig.  SS&.)  Is  by  flnr  the  best,  and  indeed  the  only  one  deienriiig  of 
OM.    The  handle  (af  ha*  a  round  item  £58  ..     -;^  , 

vUdi  pann  through  a  |dece  of  metal    •  "^""^^""^--.^ 

(^and  ha«  there  a  •emicircular  knife  5^^       "       "t-^^.  «  )      ^^v^  '  x. 

or  cutler  (e)  fixed  to  it    Thi«  cutter  is  /^  tSETS*  /is-^^-"^^%&: 

•harp  on  both  edra  and  turns  on  a 

piTOC  fitted  tai  a  .^leoe  of  bnui  fonned 

oat  of  a  pieoe-  of  plate  (b,  e).     This 

plate  fanm  a  abield  to  hold  thli  instru- 

ment  Arm  upon  the  potatoe,  by  pladng 

the  thumb  of  the  left  hand  upon  it,  and    ^  ^ 

proline  the  pointi  in  which  the  cutter     ^^^  ,      ^^     ,^^        -^         ,,      ^       .  ,^ 

Li  fize£  into  the  tuber.  Then  by  turning  the  handle  half  round  with  the  right  hand,  the  lemicircuhur  kaUIb- 
cuta  out  a  Mt  which  b  a  legment  of  a  smaU  iphere  («,/,  c).  The  only  attcnUoa  necetiaiy  in  the  uae  of  thit 
imtrument  ti,  that  it  it  placed  upon  the  potatoe,  with  the  eye  or  bud  in  the  centre  of.  the  diameter  of  the 
■emidicle  of  tbe  kniflj  when  laid  flat  on  the  tuber.  The  adTantagea  of  thii  icoop,  beiidet  that  it  ii  very  quick 
in  ita  operation,  i«  that  the  pieoei  being  aU  exacUy  of  one  lise,  that  ii  about  an  inch  in  diameter,  may  be 
plaiitedby  a  bean  barxow  or  drill  machine,  with  much  lew  tobor  and  more  aocuraoy  than  by  the  hand. 

2419.  The  essential  instrumenu  of  labor  are  the  scythe,  reaping  hook,  hay-knife^ 
wool-shears,  hedgewbill,  axe,  saw,  hammer,  and  line  and  reel. 

SuBsxcT.  2.     Instruments  of  ScicTice, 

2420.  Scientific  instrumefUs  are  not  much  required  in  agriculture,  the  principal  are 
for  levelling,  boring,  and  measuring. 

2421.  TAc  feurf  is  frequently  required  in  agriculture,  for  arranging  surfaces  for  irrir 
gation ;  tracing  strata  in  ordpr  to  cut  off  springs,  well  making,  and  a  variety  of  other 
purposes.  The  simplest  form  is  the  common  road  or  mason's  level,  and  tlie  most  com- 
plete the  spirit  level,  with  a  telescope  and  compass,  such  as  is  used  by  land  surveyors ;  but 
when  operations  of  only  moderate  extent  are  to  be  performed,  very  convenient  and 
economical  substitutes,  and  if  used  with 'care,  equally  accurate  instruments,  may  be 
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8422.  7%«  lootor  2nW  if  that  which  shews  the  horizontal  line  by  means  of  a  surface  of 
water  or  other  fluid ;  founded  on  thu  principle,  tiiat  water  alwajrs  places  itself  level  or 
horiiontal.  The  most  simple  level  of  this  kind  is  made  of  a  long  wooden  trough  or 
canal,  which  being  equally  filled  with  water,  its  surface  shews  the  line  of  level.  It  is  also 
made  with  two  cups,  fitted  to  the  two  ends  of  a  straight  tube,  about  an  inch  in  diameter, 
and  three  or  four  feet  long,  by  means  of  which  the  water  comiAunicates  from  the  one  cup 
to  the  other,  and  this  pipe  being  moveable  on  its  stand  by  means  of  a  ball  and  socket, 
when  the  two  cups  shew  equally  full  of  water,  their  two  surfaces  mark  the  line  of  level. 
It  may  also  be  made  with  two  ^ort  cylinders  of  glass,  three  or  four  inches  long,  fastened 
at  each  extremity  of  the  pipe  with  wax  or  mastic.  The  pipe  is  filled  with  common  or 
colored  water,  which  shews  itself  through  the  cylinders,  by  means  of  which  the  line  of 
level  is  determined ;  the  height  of  the  water  with  respect  to  the  centre  of  the  earth,  being 
always  the  same  in  both  cylmdera.  This  level  is  very  simple  and  commodious  for  level- 
ling small  distances. 

'  SiSai  The  Amfrkan  or  triangular  level  (Ag.  969  &)  ia  formed  of  two  inecet  of  thin  wood  ioincd  by  a  cronbar, 
the  whole  in  the  form  of  the  letter  A.  Ine  manner  of  luing  it  is  simply  thm :  At  the  jAace  ftom  where  the 
level  la  to  be  taken,  drive  a  wooden  p^into  the  ground,  doae  in  to  the  top,  i^kib  which  one  of  the  lep  of  the 
ftmme  or  A  may  rest :  then  bringing  round  the  other  leg  till  it  touch  the  nound,  there  drive  in  a  second  peg, 
turning  round  the  other  leg  as  before  ^and  where  it  touches  the  ground  a^n,  drive  in  another  peg,  and  so 

•  onakmgthe  whole  line  to  be  levelled.  Thus,  with  venr  little  tnNibie,and  with  aanuwhaccuraqr  as  with  the 
finest  sjpirit-levd,  may  the  coune  of  a  drain  be  easily  ascertained.  Butas  it  is  necessary  that  a  drain 
should  nave  as  much  declivity  as  to  allow  the  water  to  run  fteely,  it  will  be  requisite,  in  taking  the  Icvd, 
to  regulate  the  cHrecdon  of  the  line  accordingly.  Half  an  inch  ftM,  in  the  length  of  the  frame,  will  be 
fu0acnt    For  this  purpose,  it  will  be  expediait  to  have,  besides  a  number  of  wooden  pegs,  one  uon  {do 

After  having  drove 


with  inches  and  halves  marked  regularly  upon  the  sides  rait  ftom  the  top  downwards. 

'hem 

ther 

het( 
that  the  top  of  it  may  tie  half  an  Inchlower  tiian  that  of  the  iron  p'in.    Place  the  1»  of  tiie  f^ame  agidn 


in  the  first  wooden  peg  at  the  pobit  Arom  whence  vou  mean  to  conduct  me  drain,  and  having  rested  the  one 
leg  of  the  tnaoe  upon  it,  turn  round  the  other  till  it  be  level  with  the  first  peg  j  theve  put  In  the  Icon  pin. 


80  that  this  leg  of  the  frame  may  rest  on  the  top  of  it,  when  level ;  then  drive  in  a  wooden  peg  so  fkr^ 
of  it  --      ...         .       _.        .     -        _  .     - 


drive  I 


upon  this  second  pog,  turn  it  round  to  a  level,  puttmg  in  the  iron  pin  till  the  top  of  it  be  equal  with  the 
loot  of  the  flrame ;  uien  drive  in  another  wooden  peg  cloae  by  the  aide  of  it,  till  the  toptif  the  wooden  one 
be  half  an  inch  lower  than  that  of  the  Iron  pin.  Proceed  in  this  manner  so  fiir  as  you  mean  to  carry  the 
drain,  which  will  have  the  same  degree  of  declivity  all  the  vray  along.  When  made  on  a  smaller  scale, 
it  is  useful  in  ascertaining  the  proper  descent  along  the  bottom  of  a  dridn,  while  the  wockmen  are  laying 
it ;  but  when  made  for  thispuiposs,  the  .crQss>bar  must  be  fixed  to  the  bottom  of  the  lega^so  that  the  A  be- 
comes a  A,  or  delta. 

84S4.  The  square  letfd  {Jig»  860 6. )>  ^  made  of  several  pieces;  the  usual  length 
generally  five  feet  and  a  half^  and  the  260 

height  four  or  four  feet  and  a  half.  It 
may  be  either  used  like  the  water  level, 
or  the  American  level.  According  to 
Marshal,  it  has  been  found  <<  preferable 
to  any  other  level  now  in  use,  as  being 
equally  accurate  in  ascertaining  the  re- 
lative heights  of  distant  objects,  as  in 
nnnutely  tracing  step  by  step  the  required 
line  of  communication,  so  as  to  give  every 
part  of  it  an  equal  and  uniform  descent" 

8485.  The  olifect  staff'  {Jig,  360  c.)  is  used  with  the  water  or  square  level :  for  either 
it  should  be  exactly  of  the  same  height  as  the  l^el ;  the  cross  piece  at  top  should  be  a 
foot  or  more  in  length,  and  three  inches  broad,  painted  white  on  one  side  for  opposing  to 
dark  otgects,  and  black  on  the  other  for  opposing  to  such  as  are  white.    ' 

8426.  The  teveUing  staff  is  composed  of  two  pieces,  (Jig.  860  d,  A,  and  e,  e),  which  slide 
on  each  other :  they  are  each  of  about  five  feet  in  length,  so  as  to  form,  when  fully  extendi 
ed,  a  rod  of  ten  feet.  They  have  a  graduated  line  of  feet  into  hundredth  parts.  The 
index  (/*)  slides  firmly  on  them ;  and  is  moved  up  or  down  (by  signal)  by  the  attendant 
who  carries  the  staff,  till  the  observer  finds  it  coincide  with  the  intersecting  wires  of  his 
telescope.  Its  height  on  the  stafl^  of  course,  marks  the  difference  of  die  level.  It  has 
two  horiiontal  and  parallel  black  stripes,  which  at  considerable  distances  are  of  use  to 
direct  the  eye  more  readily  to  the  fiducial  edge  (g). 
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S<97.  TketneiMt^ii^H^taMh  ineanin^-rod,  fHtekO^rmb,  poles  ftr  filing  out  mi;^ 
Imes;  slakes  for  diiving  in  aft  fixed poiacs,  anda  variety  4if  other mstniiaente, and ^leir 
appendages  are  occasionally  required  by  tbe  agriculturist  who  lays  out  estates,  or  effects 
territorial  improvements :  but  these  not  being  strictly  agricultural  implements  do  not  ~- 
quire  to  be  desoribed, 

2488.  The  horer  (fig.  261 .)  is  an  instrument  inyented  for 
te  purpose  of  scaitehing  or  exploring  the  nature  of  soils. 
It  is  composed  of  two  rods  oiinm{a,f,  and  b,  g\  each  six 
feet  long,  and  an  inch  in  diameter.  The  end  of  one  screws 
into  the  end  of  the  other,  after  taking  out  the  stopper  (c), 
tbe  use  of  which  is  to  hinder  either  dirt  or  dust  from 
getting  into  the  screw.  The  screw  is  an  indi  and  a  half 
bog,  and  three  quarters  of  an  inch  in  diameter:  there  is  a 
steel  point  somewhat  blunt  (/  } ,  to  pierce  the  earth  or  any 
substance  it  may  meet  with.  It  should  be  about  three 
inches  long,  and  made  with  eitlier  threes  four,  or  more 
sides^  as  may  be  thought  most  convenient.  It  is  screwed 
into  tbe  rod  (a)  in  the  same  manner,  and  with  a  screw  of 
fhe  same  use  as  is  used  in  screwing  the  rods  together.  It 
has  a  groove  six  inches  long,  a  third  of  an  inch  wide,  and 
tibne  quarters  of  an  inch  deep,  rounded  in  the  bottom,  and 
intended  to  bring  up  part  of  each  different  layer  through 
which  it  passes.  When  springs  are  sought  for,  a  bit  of 
sponge  is  put  into  the  groove.     At  the  end  of  the  rod  (g), 

is  a  screw  to  fix  into  another  rod  of  the  same  kind,  if  it  be  f^  $ 

found  necessary  to  lengthen  the  instrument ;  and  this  may  be  repeated,  by  the  addition 
of  more  rods,  to  any  depth  desired.  The  handle  of  this  instrument  (A,  t),  is  two  feet  and 
a  half  long :  this  handle  Is  fastened  to  the  rod  by  means  of  a  chisp  fit,  /)  lined  with  eteel, 
fixed  at  one  end  by  a  lunge,  and  at  the  other  by  a  screw  (Q,  so  that  it  may  be  placed  at 
any  heigbt.  A  lever  handle  (m)  serves  to  stop  the  borer  when  bringing  it  up  from  a 
considerable  depth,  and  also  to  screw  and  unscrew  the  several  bars  or  joints  as  ocoasiOh 
nquires,  and  to  put  on  or  take  off  the  steel  point  at  tiie  bottom.  The  other  handle  (t,  K) 
is  that  by  which  the  rod  is  held,  and  work^  into  the  earth,  either  by  turning  it  round, 
fispedally  at  first,  or,  after  it  has  penetrated  to  some  depth,  by  lifting  it  up,  and  letting 
it  fall  again,  which  it  does  with  such  force  as  to  pierce  even  the  hardest  rocks ;  especial^ 
if  it  work  at  any  oonsiderabie  depth,  and  has  of  course  been  lengthened  accordingly ;  for 
every  foot  of  this  rod  weighs  three  pounds.  Two  men  will  easily  sound  the  depth  of 
twelve  feet  in  less  than  a  quarter  of  an  hour,  if  they  do  not  meet  with  many  stones.  When 
tiie  rod  becomes  too  heavy  to  be  properly  managed  by  hand,  it  may  be  raised  by  a  rope 
frslcDedatoneendto  the  handle,  and  at  the  other  to  a  roller,  or  kind  of  windlass,  erected 
«t  a  proper  height,  perpendicularly  over  the  hole,  and  turned  with  either  one  or  two  handles : 
when  let  go^  it  will  fiill  with  such  weight  as  to  strike  each  time  very  deep  into  the  earth. 

9429.  JVrr  molKng  thit  insMimerUf  the  toughest  iron  is  the  best :  it  should  be  well 
hammered,  till  its  surface  is  quite  smooth  and  even ;  for  the  least  roughness  and  inequality 
would  occasion  a  friction,  which  would  greatly  retard  its  .working.  For  the  same  reason, 
and  also  to  increase  the  force  of  its  fall,  it  is  necessary  that  it  should  be  perfectly  straight ; 
•or  should  it  ever  be  struck  with  a  mallet,  hammer,  &c.  to  force  it  down,  because  a  blow 
might  bend  it,  and  it  would  easily  break  afterwards.  The  female  screw  must  be  turned 
like  thaft  in  tbe.breech  of  a  gun-barrel,  in  a  separate  piece  of  iron,  cross-ways  to  the 
grain ;  and  this  piece  must  be  afterwards  well  soldered  on  to  one  of  the  ends  of  the  rod« 
Tlie  reason  forthisis,  that  if  the  female  screw  were  bored  only  at  theend  of  the  rod,  it  would, 
by  being  hammered  out  in  the  same  direction  with  the  grain,  be  stringy  and  porous,  and 
consequently  so  weak  as  to  give  way,  or  burst,  in  the  working  of  the  rod ;  whereas,  when 
made  of  a  separate  piece,  taken  cross-ways  of  the  grain,  the  threads  of  the  screw  will  run 
with  tbe  grain  of  the  iron,  and  be  thence  considerably  strengthened.  A  bit,  like  that  of  an 
auger,  proportioned  to  the  thickness  of  the  rod,  may  at  any  time,  when  necessary,  262 
be  substituted  instead  of  the  steel  point,  to  draw  up  a  sample  of  the  substance  ftom 
the  very  bottom  of  the  sounding.  If  the  only  thing  wanted  be  to  know  the  na- 
ture of  the  under  soil  and  layers  of  earth,  so  far  as  they  may  effect  the  vegetation 
of  plants,  it  will  be  quite  sufficient  to  bore  eight  or  ten  feet  d^p.  A  greater 
depth  is  only  requisite  when  water,  marl,  ore,  &c.  is  sought  for. 

2430.  Thepeai-borer  {Jig.  262.),  is»  larger  sort  of  borer,  employed  in  peaty 
aoQs  that  are  boggy,  for  the  purpose  of  removing  wetness.  It  has  been  used 
with  advantage  in  some  peat-mosses  in  Lancashire,  by  Eccleslon. 

2431.  The  draining  augetf  blasting  auger f  timber  meaiurer,  and  other  scientific 
instruments,  not  in  general  use  in  agriculture,  will  be  best  describedin  treating  of 
liie  departments  in  which  they  are  applied. 


368  SCIEIRSE  OP  AGBICULTUBE.  JPaetIL 

!i499.  Th9  pn^  emmUkU  iaetUiflc  inttrummt,  h  the  oomaKm  kvd,  nMdi  omj  b« 
granted  to  level  draiiUy  and  water  ftirrowsy  edjiut  the  surftoe  of  roedsy&e. 

SsCT.  III.     UtentUs  tued  in  AgricuUure* 

8433.  2V  principal  agricvUural  tUentUt  are  sieves,  boskets,  com-measuies,  and 
sacks. 

2434.  Sievet  are  textures  of  basket  work,  wire,  gut,  or  hair  stretched  on  s  broad  wooden 
boop.  Sometimes  also  they  are  formed  of  skins  or  plate  iron  pierced  with  boles,  and  so 
stretched.  T^iej  are  used  for  separating  com,  or  other  seeds  from  dust  or  other  extra- 
neous matters.     There  are  different  varieties  for  wheat,  beans,  oats,  rape  seed,  &c. 

2435.  The  com^tcreen  {Jig,  263.),  is  a  frame  filled  in  with  263 
wires,  so  set  as  to  aHow  dust  and  seeds  smaller  than  com  to 
pass  Uirougb  it.     It  is  chiefly  used  in  granaries  to  free  com 
from  the  weeviL 

2436.  B€ukeis  are  made  of  wicker  work  of  different 
shapes,  but  generally  forming  some  section  of  a  globose 
figure :  they  vary  much  in  size ;  those  in  most  general  use 

in  agriculture,  are  from  twenty  inches  to  two  feet  diameter,   ____^^ 

and  are  used  for  carrying  roots,  chaff,  cut  straw,  &c.  fimn  one  place  touiotfaer  in  the 
farmery.  264 

2437.  The  teed  carrier,  or  teed  ftos&et,  (fg.  264. )  is  sometimes  made  of 
thin  veneers  of  wood,  bent  into  an  irregular  gval  with  a  hollow  to  fit  the 
seedsman's  side,  and  a  strep  to  pass  over  his  head,  and  rest  on  his  shoulder. 
In  some  places,  a  linen  bag  of  a  shape  adapted  to  be  borne  by  the  right 
shoulder,  and  suspend  the  seed  under  tlie  left  arm,  is  used  for  the  same 
|>urpoae. 

2438.  I%e  feeding  tub  or  trough,  may  be  of  any  shape  and  sise;  it  is  used  for  giving 
short  or  liquid  food  to  swine,  shwp,  and  other  live  stock. 

2439.  The  pail  is  used  for  carrying  water,  or  other  liquid  food. 

2440.  The  turnip  tray,  is  a  shallow  moveable  trough,  or  box,  used  to  prevent  waste 
when  sheef^  are  fed  upon  tumipst 

2441.  The  com  Hn,  or  com  chett,  for  containing  oats  or  other  grain  for  horses,  may 
be  an  oblong  box  of  any  convenient  sise.  Sometimes  it  is  placed  in  the  loft  over  the 
stable,  and  the  com  is  drawn  out  by  a  hopper  below ;  but  for  a  farm  stable  this  is  need- 
less trouble :  there  it  is  commonly  placed  in  the  broad  passage  behind  the  horses,  or  in 
any  spare  comer.     It  should  be  stout,  and  have  good  hinges,  and  a  safe  lock  and  key. 

2442.  The  flexible  tube  for  reUering  cattle  that  are  hoven  or  choaked,  consists  of  a 
strong  leathern  tube  about  four  feet  long  and  about  half  an  inch  in  diameter,  vrith  a 
leaden  noazle  pierced  with  holes  at  the  insertion  end.  It  should  be  kept  in  every  fiu-- 
mery.  Tliere  is  a  similar  one,  on  a  smaller  scale,  for  sheep,  which  should  be  kept  by  all 
shqiherds. 

2443.  Com  meaturet  consist  of  the  lippie,  peck,  and  bushel,  with  the  strike  or  rolling 
pin  to  pass  over  the  surface,  and  determine  their  fblness.  .  The  local  measures  of  every 
•country  are  numerous ;  the  Winchester  bushel  is  the  standard  com  measure  of  Enghmd 
and  Ireland;  and  the  Linlithgow  boll  of  Scotland.  (See  Jniter,  article  Weights  and 
Measuret.) 

2444.  Com  tackt,  or  bagt,  are  strong  hempen  bags,  calculated  to  hold  four  bushels ; 
and  in  Scotland  four  firlots. 

2445.  Other  utentilt,  as  those  of  the  dairy,  poultry,  and  cyder-house,  will  be  ^described 
in  their  i^pn^riate  places. 

2446.  The  ettential  agriadtural  utentilt  are  the  sieve,  bosket,  seed  carrier,  tub,  pail, 
com  chest,  flexible  tube,  com  measure,  imd  com  sock. 

SxcT.  IV.     Hand  Machines  used  in  Agriculture, 

2447.  Agricultural  hand  maddnet  ore  generally  portable ;  some  are  exclusively  put 
in  action  by  man,  as  the  wheel-barrow ;  and  others,  as  the  straw-cutter,  sometimes  by 
horses,  water,  or  other  powers. 

2448.  The  common  ladder  is  the  simplest  of  manual  machines,  and  is  in  constant  use 
for  forming  and  thatching  ricks,  and  other  purposes ;  with  or  without  the  use  of  tressels 
and  scaffolding.  265 

2449.  The  wheel-harrow  is  of  three  kinds ;  the 
new  ground  work  borrow  (fig.  265.)  used  in  mov- 
ing  c»rth  or  stones ;  the  dung  barrow  (  fig,  266.)  for 
the  farm  yard ;  and  the  com  barrow  (^fig.  267.)  for 
conveying  com  from  the  stack-yard  to  tlie  bam. 
The  body  of  the  latter  (6),  may  be  made  to  separate 
from  the  frame  and  wheel,  and  by  means  of  levers  (a)  to  be  carried  like  the  hasd-borrow. 
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34S0.  n«  tact^arrow  is  a  two  huuM  Iner  cT  the  flm  Idnd,  the  fulcrum  of  which 


IT  deaning  corn,  in  niostof  the 
impravcd  dUuicu.     There  are  dilTerent 
faict,  but  the  ben  ia  that  of  Meikle,  or 
the  BCTwiekriiire  winnower,  which,  in-   , 
Mead  oi  one  acreen,  hiu  a  net  of  sieves  p>it  | 
in    motion  b^  the    madiine,    bj  wtuch 


up  in  aadta.      Some  V; 
lately  been  made  b;  n 


e  lately  .,<^„  .___  „,  , . 
Weir  of  Loodut.  | 

S453.  The  lumd  iArakmg  utadime  " 
(jS£.3690i  ■■  vorked  by  two  men,  and 
rate  wonun,  and  is  greatly  preferable  to 
the  Owl  for  thiething  the  com  of  a  small  farm,  i 


rroDi  the  B 

?       S454.    T^e  potiMe  cleaner  is  ■  hollow  cylin- 
der, or  perforated  cylinder,   or  barrel,  with  a 
wooden  aile  through  ita  long  diameter,  and  a 
handle  at  one  end,  by  which  it  ii  tumed  like  ■ 
barrel  chum.      A  lunged  board  fonni  an  open- 
ing for  putting  in  and  taking  out  tbe  polalon, 
which  fastens  with  an    iron  haxp   and  staple. 
It  is  filled  one-third  with  potatoca  or  other  rool^ 
and    then    placed   in   a  riatern    of  water,    by 
means  of  a  crane  or  otherwise.     In  this  stale, 
being  two-thirda  immeraed  in  the  water,  and  one-third  full  of  potatoes,  it  is  tamed 
round  a  few  tiines,  wben  tlie  latter  arc  found  cleaned,  and  tbe  barrel  lifted  oDt  by  tlie 
crane,  emptied,  filled,  and  replaced. 

5455.  T^fHmtp-tficerisofdiflbreDt  forms;  the  old  sort  works  by  hand,  like  a  straw, 
cntto-of  the  orieirad  construction  ;  but  a  hetteriort  cotuaits  of  a  hopper  and  knives,  fixed 
upon  a  fly  wheel  [Jig.  270.).  Tite  turnip!  press  against  tbe  knife  by  dwir  own  weight, 
andanmn  turning  the  wheel,  will  cut  a  bushel  in  a  minute. 
Gardener's  turnip  Blicvrls  a  highly  improred  form  of  tins 

5456.  IV  tiirrttp<lvip]ieT  is  perhaps  a  more  useful  im- 
plement, than  the  turnip  sltcer.     It  is  first  made  likcthe 

with  an  eye  to  receive  the  handle :  ftom  the  centre  of  [he 
6i«l  hoe,  another  hoe  crosses  it  at  right  .-uigle«,  h 
■econd  hoe  is  not  made  solid  ai  in  the  first  common  hoe, 
but  is  made  like  a  Dutch  hoc.  [he  centre  part  of  h  beini 
open  the  whole  length  of  it.  Tbe  turnip  being  pull^ 
out  of  the  ground  by  tbe  angles  of  the  hoe,  is  immedi- 
ately struck  with  itabout  the  centre,  which  divides  it  into 
ibnr,  and  if  these  four  pieces  are  not  small  enoogh,  the 
■troke  is  repeated  upon  each  of  the  pieces  until  they  arc 
sufficiently  so.  It  is  sup[>osed  cnpable  ofbeing  greatly 
improved  by  having  two  sloutiih  prongs  on  the  back  _ 
or  reverse  part  of  the  hoe,  proceeding  from  tlic  neck  of  the  eye  ;  these  prongs  would  pull 
up  tbe  turnips  whb  infinitely  more  expedition,  and  tlie  increased  weight  of  tin:  hoc  would 
radier  be  in  its  &vor  by  lessening  the  force  ikecessary  to  split  the  roots. 
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34ST.  7furifta-taittii^-madiim^.Sll.),'aataaawhul, 
tbe  proloDged  aile  oi  siundle  of  which  tenoiaatee  ia  >  book,  on 
which  the  rape  ii  canuQencetl. ,  It  b  conunonly  filed  to  «  port- 
able stand ;  but  ii  sometime*  aEtAclted  Id  ■  thrvfihing-muhine. 
It  is  used  for  twisting  ropes  of  straw,  hay,  or  rushes  for  tying 
^on  the  thatch  of  richs  and  other  simiiAr  puqioses.  It  is  also 
lued  to  form  very  thick  ropes  fat  forming  «mw  dnins. 

3459.  TAe  dmugU-nocAiiu  is  a  contrivuKe  iOTenled  lor  the 
purpose  of  ascertuaing  the  force  or  power  of  draught,  in 
drawing  plough^  &c. 

SfS9.  Uore'i  dmiigkl-nxaclUru  i>  a  spring  coiled  wit 
cjlindriol  case,  hinog  s  dial-plate  marked  with  numbers 
tint  of  a  dock,  and  so  coDtrived  that  a  liand  moves  with  the  motion  of  the  spring, 
and  points  to  the  numbers  in  proportion  as  the  force  ie  exerted :  lot  instance,  wlien 
tbe  draught  equals  one  cwt.  orer  a  pulley,  the  hand  pointi  to  fig.  i  i  when  tbe  draught 
is  equal  to  two  Cwt.  it  points  to  fig.  !,  and  so  on.  1111  this  terj  useful  machine  waa 
inrenled,  it  was  eiceedingly  difficult  to  compare  tlie  draught  of  diflltrent  ploughs, 
as  there  was  no  rule  la  judge  by,  but  the  eiertions  of  the  hon«  as  qiparoit  to  the 
eye ;  a  very  undecisiTe  mode  of  ascertaining  their  force.  * 

8460.  Sraby'i  drnugla-iaachine  (Jig.  372.%  consists  of  two  strong  steel  ptalcs,  joined 
at  tlie  ends,  and  forming  a  spheroidal  opening  between  them.  Inuuag  it,  one  end  fa)  i> 
booked  oo  the  muule  of  tbe  plough  or  other  implement,  and  U>  the  other  (i)  tbe  drau^ 
trees  are  attached.      An  indicator  (c)  pinats  out  the  power  applied  in  cwta. 

2*61.    The  loaghins-cass   (Jjg.  273.),  i)  s  contriTance  made  in  the  ibiro  of  ■  tort 


of  open  box  or  cage,  by  which  any  small  animal,  as  a  pig,  iheep,  cal£  &c.  may  be  rery 

easily  and  expeditiously  wdghed,  and  with  sufficient  accuracy  for  the  farmer's  purpose- 
It  is  constructed  on  the  principle  of  the  common  steel-yud,  with  a  strong  wooden  frame 
and  steel  centres,  in  which  the  piiots  of  the  lerer  are  hung.  And  upon  the  short  side 
of  the  lerer  is  suspended  a  coop,  surrounded  by  strong  net;.work,  in  which  the  animal 
intended  to  be  wdgbed  is  placed  ;  the  point  of  suspension  is  connected  with  the  coop  by 
means  of  two  curved  iron  rods,  which  at  the  same  time  form  the  heui  of  it.  A  common 
scale  being  hung  on  the  longer  side  of  the  lerer, 

2463.  The  uieighing-macliiM  is  a  cootrivauce  of  the  atcel-yard  kind,  fbr  Ae  purpose 
of  weighing  cattle  and  other  animals  alire.  A  machine  of  this  sort  i>  of  importance  in 
the  graxing  and  fattening  systems  where  they  are  carried  to  any  considerable  extent,  in 
ascertaining  the  progress  made  by  the  animals,  and  slicwiog  bow  they  pay  for  the  use  of 
any  particular  kind  of  food,  or  what  power  it  has  in  promoting  the  fattening  process. 

2463.  JFfir'i  nadiinefor  wtighiiig  lux  buUacki,  is  by  fiu-  the  simplest  and  most  econi>. 
mical  of  these  machines. 

S464,  The  umghiTig-nadane/or  tackt  is  a  cooTenisnt  piece  of  bora-fumiture  on  the 
steel- yard  principle. 

3465.  The  common  lUd-yard  will  often  be  found  useful  for  weighing  com  or  roots  In 
large  quantities ;  for  sznaller  quantities,  there  are  a  variety  of  ingemous  conCriTanccs, 
among  the  simplest  and  easiest  managed  of  which  are  those  of  Medhunt  and  Marriot. 

2466.  The  chaff-cutter  is  used  for  cutting  hay  or  strew  into  fragments  not  larger  tbui 
chafi^to  bcilitateitsconsumptionby  cattle,  lliere  are  numerous  ^ims ;  oneofthemort 
common  is  that  of  M'Dougal  (Jig.  374.},  which  i>  so  formed,  that  in  case  of  its  being 
accidentally  broken,  it  may  be  repaUHl  by  any  common  medianic.  The  pressure  of  the 
straw   is  also  capable  of  being    regulated  with   great  facility.     But  the  gteat  im-. 
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friction  U  much  d 


„  applied  i  iplral  groom,  iiutewl  of  the  cndteM  Ktcw,  bj  which 
[niniabed,  and   (he  lerer  maj  rise  to  uijr  height,  without  puKit^ 
Eoe  maduDe  out  of  work. 

S467.  T%f  bniiiTig-nuickint  (Jig.ilS.),  is  cor  '  ' 
for  tbepurpoK  of  brui  sing  different  urta  of  grain, 
Ac  H  well  as  ninding  ipalt.  It  !■  ■  umple  i 
mnt^  conttiucted  with  two  iron  rollers,  of  diSbrer 
nwtEn,  turned  true  on  their  ules  or  spindlo,  each 
haTing  a  cog  or  tooth-wheel.  A  roller  with  gnu 
fixed  lutder  the  hopper,  >to  leceiTe  the  grain  fro 
hopper,  and  lay  it  on  the  two  rollers.  To  one 
mllen  is  Bud  a  Sy-wheel.  The  macbine  is  nadt 
worked  by  hand,  or  any  other  power.  The  upper 
fmaa  a  made  to  slide,  and  is  regulated  bj  a  sere 
cording  to  tbe  dn  of  the  grain,  and  will  biuiae  it 
or  tei^  aa  may  be  required. 

man  J  different  kinds  of  Tariou*  degrea  of  aterit. 
acKt  to  be  recommended  in  any  particular  casi 
depend  on  the  texture  of  the  soil ;  one  which 
■niwcT  well  in  a  soft  soil  or  sand  might  not  si 
in  a  sloDeji  or  loamy  soiL  Ai  the  fashions  of  dril 
continually  changing,  we  adTise  intending  purchai 

describe  their  soil  and  kind  of  culture,   as    wl 

raised  or  flat-drilling,  Stv^  to  a  respectable  implement-makee ;   in  the  mean  time  we  sub- 
mit a  few  of  tlie  established  forms.  gfjg 

S469.  ne  tern  or  iKtbOae  dibiling- 
maekiiK  (Jfe.  «Ta,),  cotisistt  of  a  linglt 
wheel,  set  with  dibber  points,  and  whict 
may  be  placed  wider  or  closer  at  plea- 
sure. It  is  pushed  along  by  one  man, 
•ndaaooeeds  on  triable  sculs,  but  can. 
not  be  depended  on  when  the  surface 
ia  rough  w  tmadous.     Polatoe  sets  to 

M  should  be 

J.   (8418.). 
us  drilt-tamui  {Jig. 


purpose  of  lowing  hcrso-beans,  turnips,  and  such 
llike  seeds,  upon  small  ridge*.  In  using  it,  tbe 
laborer  for  the  most  part  wheels  it  before  him, 
the  seed  bring  nftcrwardi  eoriTed  by  moans  of  a 
*  furrow. 


STS 
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S4T1.  The  btm-driU  ii  a  dum^  impli 
to  Wach  between  the  buidlci  at  laij  comnv 
ftirrov.     [Sec  Bean.) 

34  7S.  T^tum^  tarrtu-drill 
SOW!  s  dngle  roir  at  ■  time ;  but 
ia  of  difficulc  management  on  the 
tops  of  ridges  ;  Tor  this  piupote, 
it  ia  de&inhle  to  have  two  whedsj 
one  to  go  on  each  aie  of  the 
ridge.  A  greMl;  imprnred  vm. 
tint/  of  thu  machine,  in  uae  in 
Scotland  [fg.  8TS. ),  hu  a  barrel 
of  water  (n)  attached,  which,  bj  means  of  a  tube,  is  dropped  among  the  aeed  in  the  tract 
made  b;  tlic  coulter,  liiis  very  usdul  appendage  majr , 
be  added  to  any  drill-mnchtne,  whether  woriced  b;  ma- 
niul  or  animal  labor. 

2471).  The  koTid  lurtuit-Toaer  ijig.  ST9.),  is  uud  for 
rolling  raited  drills  or  ridges  previouilj  to  and  after 
sowing  tumip-i«cd  by  a  hand-drill.  The  ate  of  uich  ■ 
roller  leaves  Ihe  ridges  in  a  much  better  form  for  re- 
ceiving tlic  seed  than  a  ccanmon  cylindrical  roller,  and 
■iler  £e  seed  u  sown,  when  this  roller  is  again  uaed, 
tiie  suiftce  is  left  in  the  fitteit  stale  for  retaining  mois- 
ture, and  for  commencing  the  hoeing  asd  <hinnmg 
operations. 

S474.    ThetiM-brtBlitTiirbnaKriJie.9.«a.),aa»ta- 
lit  poied  of  two  widely  fluted  rollers,  placed  under^  hopper, 

turned  by  two  men.      It  is  uaed  for  breaking  or  bnuiing 

potatoes,  turnips,  carrots,  or  other  raw  roots,  inta  small  or  modetate  siied  pieces,  before 
giring  dwm  to  cattle  or  hones.  The  same  implement  may  be  set  so  dose  by  means  of 
two  screws,  as  to  serve  for  a  whjn-bruiser,  or  for  breaking  besQS,  or  com  of  any  kind. 

S475.   Other  nachinet,  for  parlicvlar  (fcjiorlmnUi,  will  be  noticed  in  thdr  proper 
pUcea  ;  and  some  nil]  be  wanted  which  ore  not  peculiar  to  agriculture,  such  as  rat-traps 
'  l|j,  281.  and  283.),  mouse  and  molo-iraps   (Jig.  883.)  a  fowling-piece  for 
!t  for  deterring  birds,  and  ami' 


S" 


¥^Q^^ 


2476.    The  ewmiio/  hand-maclmei  are  the  ladder,  wheel,  and  hand-barrows,  vinnow- 
ing-DUchine,  haod^thmhing  machine,  chaffUnitler,  and  turnip  barrtjw-drill. 


Of  Agricvllural  ImplemaUi  atui  Maeiims  dramn  by  BauU^Laior. 

347T.    The  Jundatnenlal  inijtlemciitt  of  agriatUurt  arc  the  plougfa,  ttie  hsmow,  and  tha 

carl ;  these  are  common  to  eveiy  country  in  the  slightest  dugree  civilized ;  sufficiently 
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rude  in  ootucriiccion  in  most  countiiei,  and  only  very  lately  brought  to  a  high  degree  of 
perfection  in  Britain.  Dr.  Anderson  (Becreathns  in  jtgricuUure,  ^c),  writing  in  1802, 
obeerves,  <'  that  there  are  no  sorts  of  implements  that  admit  of  greater  improvement  than 
those  of  husbandry,  on  the  principle  of  diminishing  weight  without  in  any  degree  abating 
their  strength."  Since  that  very  recent  period,  great  improvements  have  taken  place  in 
almost  every  agricultural  implement,  from  the  plough  to  the  tlireshlng  macliine,  and 
though  these  have  not  yet  found  their  way  into  general  use,  especially  in  England,  they 
may  be  procured  at  the  public  manufiictories  of  the  capitals  of  the  three  kingdoms  with 
no  trouble.  It  is  incredible  what  benefits  would  result  to  agriculture  if  proper  ploughs 
and  threshing  machines  were  generally  adopted ;  and  if  the  scuffler  or  cultivator  were 
applied  in  suitable  soils,  and  under  proper  circumstances,  not  to  mention  one  and  two  horse 
carts,  improved  harrows,  and  the  best  winnowing  machines.  But  the  ignorance  and  anti- 
pathy to  innovation  of  the  majority  of  farmers  in  almost  every  country,  the  backwardness  of ' 
laborers  to  learn  new  practices,  and  the  expense  of  the  implements,  are  dravefoacks  which 
necessarily  require  time  to  overcfHue.  It  may  also  be  observed,  that  in  the  progress  of 
improvement,  many  innovations  which  have  been  made,  have  turned  out  of  no  account, 
or  even  worse  than  useless ;  and  this  being  observed  by  the  sagacious  countryman,  con- 
firms lilm  in  his  rooted  aversion  to  novelty  and  change.  —  In  our  selection,  we  shall  pass 
over  a  great  variety  of  forms,  the  knowl<^ge  of  which  we  consider  of  no  use,  unless  it 
wcfe  to  guard  against  them,  and'  shall  chiefly  confine  ourselves  to  such  as  are  in  use  at 
the  present  time  by  the  best  fiumers  of  the  best  cultivated  districts.  These  we  shall 
arrange  as  tillage  implements,  sowing  and  planting  implements,  reaping  machines, 
threshing  machines,  and  machines  of  deportation. 

Sect.  I.     Of  Tillage  Implement$.and  Mae/tines. 

2478.  The  tillage  implements  of  agriculture  comprise  ploughs  witli  and  without  wheels, 
and  pronged  implements  of  various  descriptions,  as  grubbers,  cultivators,  harrows, 
rollers,  &c.  We  shall  take  them  in  the  order  of  swing  ploughs,  wheel  ploughs,  prong- 
ed implements,  barrows,  and  rollers,  &c. 

SuBSECT.  1.    Of  Swing  Ploughs,  or  such  as  are  constructed  without  W/ieels. 

,  2479.  The  plough  is  the  first  implement  in  agriculture,  and  hence  the  importance  of 
selecting  the  most  improved  form.  As  ploughing,  however,  like  many  other  operations 
in  practical  husbandry,  must  often  vary  in  the  manner  of  its  being  performed,  it  is  evi- 
dent, that  no  one  particular  sort  of  plough  can  be  superior  to  all  others,  in  every  season, 
and  under  every  variety  of  soil  or  inclination  of  surface.  Different  soils,  situations,  and 
uses,  will  of  course  require  difiierent  kinds  of  ploughs,  though  there  are  undoubtedly 
some  that  are  capable  of  a  much- more  general  application  than  others. 

2480.  Ploughs  are  of  two  lands  t  those  fitted  up  with  wheels,  and  called  wheel  ploughs, 
and  those  without  wheels,  called  swing  ploughs*  The  latter  are  the  lightest  of  draught,  but 
require  an  experienced  and  attentive  ploughman  to  use  them ;  the  former  work^with  greater 
btMuUness,  and  require  much  less  skill  in  the  manager :  some  sorts,  indeed,  do  not  require 
holding  at  all,  excepting  at  entering  in,  and  turning  on  and  off  the  work  at  the  ends  of 
the  ridges.  On  the  whole,  taking  ploughmen  as  .they  are,  and  ploughs  as  they  are  gene- 
rally constructed,  it  will  be  found  that  a  district  plou^ied  with  wheel  ploughs,  will  show 
greater  neatness  of  work  than  one  ploughed  with  swing  ploughs.  But  on  the  other 
,faand,  taking  a  district  where  the  improved  form  of  swing  ploughs  is  generally  adopted, 
the  ploughmen  will  be  foimd  superior  workmen,  and  the  work  performed  in  a  better  man- 
ner, and  with  less  expense  of  labor  than  in  the  casie  of  wheel  ploughs.  Northumberland 
in  Uiis  respeci  may  be  compared  with  Warwickshire.  In  attempting  to  introduce  the 
improved  swing  plough  into  any  district,  it  will  be  found  a  very  useful  mode  to  have 
wheels  applied  to  it  in  a  temporary  manner,  so  as  they  may  be  removed  altogether  when 
tiie  operator  becomes  expert,  or  in  the  most  favorable  soils. 

2481.  In  the  construction  of  ploughs,  whatever  be  the  sort  used,  there  are  a  few  gene- 
ral principles  that  ought  invariably  to  be  attended  to ;  such  as  the  giving  the  throat  and 
breast,  or  that  part  which  enters,  perforates,  and  breaks  up  the  ground,  that  sort  of  long, 
narrow,  dean,  tapering,  sliarpened  form  that  affords  the  least  resistance  in  passing 
through  the  land ;  and  to  the  mould-board,  that  kind  of  hollowed-out  and  twisted  form, 
whidi  not  only  tends  to  lessen  friction,  but  also  to  contribute  greatly  to  the  perfect  tum- 
iug  over  of  the  furrow-slice.  The  beaui  and  muzzle  should  likewise  be  so  contrived,  as 
that  the  moving  power,  or  team,  may  be  attached  in  the  most  advantageous  line  o£  draught. 
This  i*  {larticularly  necessary  where  a  number  of  animals  are  employed  together,  in  order 
that  tlie  draught  of  the  wliole  may  coincide. 

•  2482.    The  construction  of  an  improved  swing  jUough  is  thus  given  mathematically  by 
iiailey  of  ChiUingham,  in  his  Essay  on  Die  ConMructwn  of  the  IKough  on  Mathematical 

B  b  .i 
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Prino^ilm,  1 796.   It  had  been  prevSoiMly  afaned  at  by  Small  of  BerWidtihlre,  and  subie- 
quentiy  by  Vetch  of  Inchbonney,  near  Jedburgh.  {Highland  Soc.  Tra$u»  vol.  iv.  p.  84S.) 

C48S.  Landt  v^en  properly  ptotigked,  Bailey  obierv«B,  must  be  lemurwl  from  a  horUontal  noiltion, 
and  twisted  orer  to  a  certain  angle*  so  that  it  may  lie  left  in  that  incUning  state,  one  Airrow  kanuw  upon 
another,  ttll  the  whole  field  be  completely  ploughed.  The  depth  and  width  of  the  fUrrows  which  w  most 
approved  of  by  fiinners,  and  commonly  to  be  met  with  in  the  best  ploughed  fields,  are  in  the  proportion  of 
two  to  three;  or,  if  the  fUrrow  be  two  deep,  it  must  be  three  wide,  and  left  at  an  ai^  of  46  to  46 
degrees. 

S484.  Farkfiuformt  have  been  given  to  the  difibrent  parts  of  the  plough,  br  ingenious  persons,  aooordii^ 
to  their  difi)*rent  fancies,  in  order  to  diminish  the  welgnt  of  the  draught  and  to  turn  over  tiie  fturow,  and 
leave  it  in  its  proper  position,  without  tearing  or  breaUng  It 

8465.  To  have  ike  me  <tf  draught  at  rieht  angles  to  the  horse's  shouldeit.  is  of  greet  Importance  In  the 
fbrroation  of  a  plough,  a  circumstance  of  which  the  greatest  part  of  the  piough.maken  are  totaUy  igno. 
rant,  altbongh  it  is  well  known  to  evert  one  that  has  the  least  knowledge  of  nechanlcs.  If  we  take  the 
ansle  that  the  hone's  shoaldons  make  with  a  perpendicular  from  the  boiiion,  and  oootinuejanother  line  at 
right  angles  to  it,  or  parallel  to  the  draught  chain ;  the  length  of  this  line  from  the  horse's  shoulders  to 
where  i(  meets  or  crosses  the  coulter,  at  half  the  depth  of  the  fVirrow,  will  be  thirteen  feet  two  inches  for 
ordinary  rfaod  horses. 

248S.  Length  f^heam.  If  the  plough  be  propcrlv  n\pde,  the  line  of  draught  should  pass  through  the 
middle  hole  of  the  plough  bridle  at  the  pc^nt  of  the  Deam.  This  requires  the  beam  to  be  seven  feet  long, 
to  give  it  a  proper  height  at  the  bridle.  * 

£487.  Lrft  siae  plane.  That  part  of  the  plough  next  the  solid  land,  should  be  made  a  perfect  plane,  and 
run  parallel  to  the  line  of  draught ;  whereas  some  of  the  common  {doughs  are  completely  twisted  in  that 
part,  and  deviate  more  than  two  inches  from  the  line  of  draught ;  this  oirows  the  plough  to  the  left,  and 
causes  the  hinder  part  of  the  mould-board  to  press  hard  against  the  Ainrow,  and  crush  add  break  it,  besides 
increasing  the  labor  of  the  cattle. 

9488.  ne  position  qf  the  coulter  must  not  deviate  mnch  finom  an  angle  of  45  degrees ;  for,  if  we  make  ft 
more  oblique,  it  causes  the  plough  to  choke  up  with  stubble  and  grass  roots,  by  ttirowing  than  up  against 
the  beam  i  and,  if  less  oblique,  it  is  apt  to  drive  the  stones  or  other  obstades  before  it,  and  malus  it  heavier 
to  draw. 

2489.  Of  twing  ploughs,  the  best,  is  the  implement  known  in  England  as  the  Scotch 
plough*  It  is  almost  the  only  plough  used  in  Scotland^  and  throughout  a  considerable 
part  of  England ;  it  is  drawn  with  less  power  than  wheel  ploughs,  the  friction  not  being 
so  great ;  and  it  probably  admits  of  greater  variations  in  regard  to  the  breadth  and 
depth  of  the  fiirrow-slice.  It  is  usually  drawn  by  two  horses  abreast  in  common  til- 
lage ;  but  for  ploughing  between  the  rows  of  the  drill  culture,  a  smaller  one  drawn  by 
one  horse,  is  commonly  employed.  A  plough  of  this  kind,  having  a  mould-board  on 
each  side,  is  also  used  both  in  forming  narrow  ridges  for  turnips  and  potatoes,  and  in 
laying  up  the  earth  to  the  roots  of  the  plants,  after  the  intervals  have  been  cleaned  and 
pulverised  by  the  horse  and  hand-hoe.  This  plough  is  sometimes  made  in  such  a  manner, 
that  the  mould-board  may  be  shifted  from  one  side  to  the  other  when  working  on  hilly 
grounds  $  by  which  means  the  ftirrows  are  all  laid  in  the  same  direction ;  — ^a  mode  of 
construction  as  old  as  the  days  of  fltzherbert,  who  wrote  before  the  middle  of  the  aiz- 
teenth  coitury.     This  is  called  a  tum-wrest  plough. 

2490.  Smng'ploughs,  nrnUar  to  the  Scotch  phught  have  been  long  known  in  Eng- 
land. In  BlyUie's  Improver  Improved  (edit.  1652),  we  have  engravings  of  several 
ploughs;  and  what  he  calls  the  «  plain  plough,"  does  not  seem  to  differ  much  in  its 
principal  parts  irom  the  one  now  in  use.  Amos,  in  an  Euay  on  AgricuUwr€d  MaddneBf 
flays,  that  a  person  named  Lummis  (whom  he  is  mistaken  in  calling  a  Scotchman,  see 
Mazweirs  Practical  Husbandman,  p.  191.)  '^  first  attempted  its  construction  upon 
•raathematical  principles,  which  he  learned  in  Holland ;  but  having  obtained  a  patoat  for 
the  making  and  vending  of  this  plough,  he  withheld  the  knowledge  of  these  principles 
ftom  the  public.  However,  one  Pashley,  piough-wright  to  Sir  Charles  Turner  of  Kirk- 
leathem,  having  a  knowledge  of  those  principles,  constructed  upon  them  a  vast  number 
of  ploughs.  Afterwards  his  son  established  a  manufactory  for  the  m^Wng  of  them  at 
Rotfaerham.  Hence  they  obtained  the  name  of  the  Rotherham  plough ;  but  in  Scotland 
they  were  called' the  Dutch  or  patent  plough."  **  At  length  the  Americans,  having  ob. 
tained  a  knowledge  of  those  principles,  either  from  Britain  or  Hc^nd,  claimed  the 
priority  of  the  invention ;  in  consequence  of  which,  President  JeflEenon,  of  the  United 
States,  presented  the  principles  for  the  construction  of  a  mou]d4x)ard,  first  to  the  Insti- 
tute of  France,  and  next  to  the  Board  of  Agriculture  in  England,  as  a  wonderful  dis^ 
very  in  mathematics."  {Communications  to  the  Board  rf  Agriculture,  vol.  vi.  p.  437.) 
According  to  another  writer,  the  Ilotherham  plough  was  first  constructed  in  Yorkshire, 
in  1720,  about  ten  yean  before  Lummis*s  improvements.  {Survey  of  the  West  Riding  of 
Yorkshire,     Sup*  Encyc.  Brit»  art.  Agr,) 

2491.  The  present  improved  swing  plough  {Jig,  111.,  p.  127.),  was  little  known  in 
Scotland  till  about  the  year  1764,  when  Small's  method  of  constructing  it  began  to  excite 
attention.  {SmalCs  Treatise  on  Ploughs  and  Wheel  Carriages,  1784;'  and  Lord  Xidmes*§ 
Gentleman  Farmer.)  This  ingenious  mechanic  formed  the  mould-board  upon  distinct 
and  intelligible  principles,  and  afterwards  made  it  of  cast-iron.  His  appendage  of  a  chain 
has  been  since  laid  aside.  It  has  been  disputed,  whether  he  took  the  Rotherham,  or  the 
old  Scotch  plough  for  the  basis  of  his  improvements.  The  swing  plough  has  been  since 
varied  a  iitUc,  In  some  parts  of  Scotland,  from  Smairs  form,  for  tlie  purpose  of  adapting 
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it  more  completely  to  peftleukr  altiiadoiie  aod  droumrtHieee.  Of  late  this  plough  hae 
been  made  entirely  of  iron.  In  NordramberlaUd  the  mould4M«rd  is  made  lew  concave 
tiian  in  Berwicluhire,  and  in  Berwickshire  it  is  even  less  concave  than  Small's  plough. 
Different  degrees  of  concavity  in  the  mould4>oard  suit  different  soils :  soft:  and  sandy 
floi]  requires  most,  and  a  loamy  or  clayey  soil  least  concavity. 

'  2492.  The  SomerviUe  plough  is  known  by  its  mould-boardy  a  part  of  which  is  ren- 
dered moveable  by  hinges;  the  advantage  of  this  is,  that  the  forrow  can.be  laid  more 
or  less  flat  at  pleasure.  **  Mould-boards,'*  Lord  Somervilk  observes,  **  formed  to  lay 
farrows  in  ley,  so  as  to  give  the  most  soil  to  harrows,  cannot  be  of  that  form  best  calcu- 
lated to  make  good  work  in  stirring  earths,  more  especially  the  last,  which  ought  to  be 
thrown  up  in  small  seams»  as  it  were,  that  the  seed  may  be  duly  buried.  It  has  hitherto 
been  held  neccaaary  to  rip  off  the  plate  for  this  purpose,  and  drive  in  wedges,  by  which 
the  mould  plate  must  be  injured.  From  the  trouble  attending  this  operation,  it  has 
generally  been  omitted,  and  the  land,  of  course,  imperfectly  worked.  But  this  iacon* 
venience  may  be  remedied,  and  the  mould-board  be  adjusted  with  great  facility  and 
e^qiedition,  bj  the  following  means :  .When  the  mould-board  is  formed,  and  its  plate 
fitted  as  usual,  let  the  hind  part  be  cut  off,  and  again  connected  with  the  fixed  part  of 
the  mould-board  by  means  of  flat  liinges,  or  of  thin  flexible  plates  of  tempered  steel,  or 
of  hard  hammered  iron,  so  as  to  admit  of  that  part  being  set  to  have  different  inclinations 
with  the  fixed  part  of  the  mould-board :  by  means  of  a  screw  passing  from  the  insidto 
through  the  lower  parts  of  the  handle  of  the  plough,  opposite  die  back  of  this  moveable 
piece,  the  screw  may  he  made  to  keep  it  at  any  desired  degree  of  inclination,  according 
to  the  nature  of  the  work  to  be  performed.  —  This  plough,  however,  has  been  but  little 
used,  and  does  not  seem  to  meet  the  approbation  of  the  best  cultivators. 

249S.  TAe  tumr4tfrett  swing  plough  {Jig»  .284.),  is  very  useful  for  working  on  the  side 

of  steep  hills,  or  in  a  dia- 
gonal direction,  where  the 
furrow-slice  may  be  turned 
to  the  lower    side.       The 
labor,  both  to  menand  cattle, 
is  greatly  increased,  when 
ploughing    steep   grounds, 
straight  up  hill.     In  some 
cases,  where  the  dedirity  is 
gieat,  a  furrow  can  only  be  taken  down  hill,  which  is  a  very  tedious  operation ;  whereas 
a  plough  of  this  form,  in  which  the  mould-boards  are  easily  shiAed  to  any  side,  may  be 
employed  with  less  labor  to  the  cattle,  and  with  greater  expcKlition ;  because  the  plough- 
man, having  it  in  his  power  to  turn  the  earth  of  the  furrow-slice  either  to  the  right  or  left 
hand,  according  as  it  answers  his  purpose^  can  always  turn  it  to  the  lower  side,  where 
he  is  ploughing  in  a  diagonal  direction,  or  straight  dong  the  side  of  a  steep  hill.     Ibe 
fonnof  this  plough  is  somewhat  difihrent  from  that  of  the  common  plough,  and  may  be  made 
in  different  ways.      But  the  beam,  head,  and  sheath  must  always  be  placed  in  the  direc- 
tion of  a  line  passing  along  thdr  middle ;  and  the  two  handles  must  be  placed  equi- 
distant on  each  side  of  that  Une.     There  are  two  mould-boards  and  two  coulters,  and  a 
mould-board  is  produced  on  either  side,  at  pleasure,  by  moving  the  lever  (a)  between  the 
plough  handles  from  the  one  side  to  (he  other.    Tlie  line  of  £aught  can  be  shifted  with 
equal  ease  and  expedition,  and  at  the  same  time  one  of  thd  coulters  raised  up  clea^  of  the 
bnd,  and  placed  along  the  side  of  the  beam,  whilst  the  other  is  put  down,  and  placed 
in  a  proper  position  for  cutting  off  the  furrow-slice  from  the  furrow  ground.     All  this  is 
performed  at  once,  without  the  ploughman's  changing  his  position,  by  means  of  two 
levers  (6,  c,  and  d,  a).     In  short,  this  is  one  of  the  best  of  implements  of  its  kind,  and 
where  the  use  of  a  turn-wrest  plough  is  recommendable,  no  other  variety  will  be  found 
to  equal  it,     We  have  already  noticed  (2489.)  the  mode  in  which  the  doable  moulding 
or  earthing-up  sMring  plough,  may  be  rendered  a  tum-wrest  plough,  of  a  leas  perfect 

kind. 

•  2494.  Ducket's  akim  coulter  jflough  (Jig.  285.),  is  considered  a  valuable  implement, 
diougfa  not  much  in  use.     By  it  the  ^'^?:;^^^  285 

ground  may  be  opened  to  any  depth 
in  separato  horixontal  portions  of 
earth ;  and  as  the  weeds  or  grassy 
surfiMe  are  turaed  down  in  the  first 
operation,  and  covered  by  fresh  earth 
or  mould  from  beneath,  a  larger 

proportion  of  nourishment  is  supposed  to  be  provided  for  the  crop,  while  at  the  same 
time  it  is  rendered  more  clean,  and  the  inconvenience  of  the  roots  of  the  grasses  or  other 
plants  whdly  got  rid  of.     It  requiros  a  strong  team  in  the  heavier  sorts  oi  soil,  but  this 
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bin  tome 'degree  ooumnMaooed  by  the  drwumtiMw  of  cbe  snth  plotigbiag  •  btiBg 
mostly  suffideiit  for  the  crop.  It  ia,  Mtyt  a  late' theorist,  oone^usBtly  evident  that,  eoo- 
sidering  the  number  of  ploughinga  generally  given  in  the  ordinary  way  of  preparing 
lands  for  a  crop  of  barley  or  turnips,  and  under  tlie  fallowing  system  for  wheat,  sod  the 
labor  and  expense  in  the  latter  case,  in  raking,  picking,  and  burning  weeds,  the  advan- 
tages of  this  plou^  are  probaUy  greater  than  is  generally  supposed.  It  has  also  advan- 
tages in  another  point  of  view,  which  is,  that  the  soil  is  increaaed  in  depth,  and  the  parts 
of  it  so  loosened  and  broken  down  that  the  fibrous  roots  of  the  crops  sti&e  and  extend 
themselves  more  readily  in  it,  and  of  course  are  better  fed  and  supported.  In  thin  and 
sandy  soils  it  is  more  particularly  useful,  because  it  cuts  off  all  which  is  on  the  surface, 
at  the  depth  of  an  inch  or  an  inch  and  a  half,  in  order  to  its  being  laid  in  a  state  of  decay, 
for  a  future  crop,  by  which  an  increased  depth  of  soil  is  given  to  every  subsequent  ooune 
of  crops,  and  which  often  acts  as  a  support^  to  keep  up  manures  near  the  surface,  as 
their  running  through  such  soils  too  quickly  is  a  disadvantage.  It  is  also  capable  of 
being  made  use  of  without  a  skim-coulter  as  a  common  plough. 

9I06L  A  skim  amHtr  may  be  added  to  any  other  plougb,  and  may  be  uaeAil  hi  turoing  down  green  crape 
ahd  king  duns,  ae  well  ae  in  troich  pJougbing.  But  in  moft  Inttanoce  it  la  thought  a  ucefcribk  ptan, 
where  tne  aoQ  is  to  be  stirred  to  an  unusual  depth,  to  make  two  common  swing-ploughs  follow  each  other 
in  the  same  track ;  the  one  before  taking  a  shallow  Airrow,  and  the  other  going  deeper,  and  throwing  up 
a  aew  flirrow  upon  the  foraaer. 

2496.  The  double  share  plough  is  distinguislied  by  having  one  share  fixed  directly  over 
the  odier.  It  is  made  use  of  in  some  of  the  southern  districts,  with  advantage  in  putting 
in  one  crop  immediately  after  ploughing  down  another,  as  by  it  a  narrow  shallow  furrow 
is  removed  fVom  the  surface,  and  another  from  below  placed  upon  it,  to  such  depth  as 
may  be  thought  most  proper,  it  being  capable  of  acting  to  ten  inches  or  more.  In  this 
manner  many  sorts  of  crops,  such  as  rye  and  other  green  crops  that  have  much  height  of 
Stem,  nfay  be  turned  down  witliout  the  inconvenience  of  any  of  the  parts  sticking  out 
dirough  ^e  seams  of  the  furrow  slices,  by  which  the  farmer  has  a  clean  surface  of  mould 
for  the  reception  of  the  grain. 

2497.  The  mining  plough^  or  trenching  plou^,  is  sometimes  employed  for  the  purpose 
of  loosening  the  soU  to  a  great  deptli,  without  bringing  it  up  to  the  surface,  a  mode  of 
operation  which  is  particularly  useful  for  various  sorts  of  tap^rooted  plants,  as  wdl  as 
ibr  extirpating  the  roots  of  such  weeds  as  strike  deep  into  tlie  ground.  For  these  pur- 
poses it  may  be  employed  in  the  bottom  of  the  furrow  afler  the  common  plougb.  It  is 
Constructed  in  a  very  strong  manner,  having  only  a  share  without  any  mould-board. 

2498.  The  double  fioTow plough  (fig- ^6.),  is  obviously  advantageous  in  performing 
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more  labor  in  a  given  time  with  a  certain  strength  of  team,  than  other  soru  of  ploughs, 
as  producing  two  furrows  at  a  time,  it  has  been  found  useful  on  the  lighter  sorts  of 
land  where  the  ridges  are  straight  and  wide,  though  some  think  it  more  confined  in  its 
work  than  those  of  the  single  kind.  The  saving  of  the  labor  of  one  person,  and  doing 
nearly  double  the  work  with  but  little  more  strengtli  in  the  team,  in  the  same  time,  le- 
commend  it  ibr  those  districu  where  four  horse  teams  are  in  use.  This  plough  has  been 
brought  to  its  prevent  degree  of  perfection  by  Lord  Somervtlle,  especially  by  the  intro- 
duction of  the  moveable  pbtes  already-  mentioned  (2492.),  at  the  extremities  of  the 
mould-board,  as  in  his  Lordship's  single  plough.  But,  as  observed  by  an  excellent 
a\ithority,  **  witl|  all  the  improvements  made  by  Lord  Somerville,  it  can  never  come 
into  competition,  for  general  purposes,  with  the  present  single  furrow  ploughs  ;**  Loid  S. 
admits,  that  it  would  be  no  object  to  invade  the  system  already  estri>lished  In  wdUcnlti* 
vated  counties ;  though,  where  large  teams  are  employed,  with  a  driver  besides  the 
ploughman,  it  would  certainly  be  a  matter  of  importance  to  use  this  plough,  at  least, 
on  light  friable  soils.  «  Their  horses,"  he  says,  «  will  not  feel  the  difierence  between 
their  own  single  furrow  working  one  acre,  or  the  well  constructed  two  furrow  plough, 
with  two  acres  per  day ;  here  is  no  system  deranged,  and  double  work  done.*'  (Cbm- 
nmnications  to  the  Board  of  Agriculture,  vol.  ii.  p.  418.) 

2499j    Tfie  Argfflesbire  jtlough  difiers  from  Smairs,  or  any  single  swing  plough,  in 
having  no  coulter  fixod  in  Uie  beam,  but  in  liey  of  this,  a  fin  or  knife  rising  from  the  kft 
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skk  of  the  BiMre»  wfeicli  selves  the  pntMse  of  flKcing  off  tM  f«pr6«f  «  well  w  tbe  ooulter. 
Thit  ftn  or  faUherniiutbeplaoedatthe  Mine  angle  ea  tlie  coulter,  andehouldtermraale 
in  a  lanoe-like  shapei  in  order  to  fbnuih  tbe  least  obstruction  to  stobble,  weeds,  or 
stones.  Tliis  plough  is  not  liable  to  be  chooked  by  stubUe,  or  thrown  out  by  catching 
snudl  stones  between  the  points  of  the  coulter  and  sock.  It  ia  found  particularly  nseftS 
in  taking  the  earth  away  from  tbe  sides  of  a  drill  crop ;  aslts  broad  upright  feather,  which 
operates  as  a  coulter,  complelely  shielda  the  plants  from  all  risk  of  earth  ftUling  on  them 
from  the  left  side  of  the  plough,  while,,  at  tbe  same  time^  tiie  ploughman  ascertains,  to  a 
certainty,  that  the  part  of  the  plough  below  ground,  approadies  no  nearer  to  the  roots 
of  the  plants,  than  the  upper  part  does  to  thar  leatves ;  so  that  he  can  bring  the  plough 
to  slice  off  the  earth  close  in  upon  their  sides^  if  necessary.  In  point  of  draught,  it  is 
precisely  the  same  aa  the  common  plough. 

8500.  The  double  mould-^foarded  phugh  is  a  kind  of  plough  often  used  with  adnui- 
tage  in  clearing  out  furrows^  in  setting  potatoes,  cabbage,  and  other  similar  crops,  and  in 
earthing  up  such  as  are  planted  in  wide  rows.  Those  whose  mould^boards  move  on 
hinges,  and  may  be  set  wide  or  narrow  at  pleasure,  are  the  moat  convenient. 

2501.  TherUtimg  plough  or  binot  is  almost  tbe  same  thing  as  the*  double  mould- 
boarded  plough,  and  the  one  is  commonly  sold  for  tbe  other  with  no  loss  to  the  pur- 
chase. It  luts  two  mould-boards,  one  on  each  side  of  the  beam :  it  is  used  on  some 
soils  in  forming  a  ribbed  or  rigged  bed  for  wheat  or  other  grains,  by  which  when  sown 
bi^Mdcast,  it  comes  up  in  rows.  It  is  also  iised  in  earthing  up  crops;  and  sometimes^ 
but  never  by  the  best  cultivators,  in  giving  the  first  furrow  to  stubbles, 

2502.  jite  tingle  hoe  plough  is  aim  often  useful  in  stirring  the  mould  in  the  intervals 
of  different  sorts  of  crops,  and  laying  it  to  die  roots  of  the  plants,  and  thereby  prevent- 
ing the  growth  of  weeds.  Tbe  mould-board  in  this  plough  is  so  constructed  that  it  can 
be  raised  or  depressed  at  pleasure  according  to  the  nature  of  the  crop,  and  the  intention 
with  which  it  is  used. 

2503.  The  markhig  j)lough  is  used  in  straightening  and  regulating  the  distance  of 
ridges  where  the  drill  system  is  practised.  Any  plough  with  a  rod  fixed  at  right  angles 
to  the  beam  and  a  short  piece  depending  from  this  rod,  will  trace  a  line  parallel  to  the 
furrow  drawn  by  the  plough,  which  line  will  serve  for  a  guide  as  to  the  width  of 
ridges,  &c. 

2504.  FiniaysoiiCs  rid.  jtlough  is  Small's  plough,  formed  of  iron  with  a  crane-necked 
beam  rising  ftom  the  point  where  the  coulter  enters  it,  so  as  to  form  an  easy  curve  with 
the  top  of  the  coulter.  By  this  means  whatever  stubble,  roots,  or  other  rubbish  the 
coulter  may  collect,  rises  or  b  forced  upwards,  follows  the  curve  till  coming  under  the 
beam  it  drops,  and  is  either  buried  in  the  present  furrow,  or  lies  to  be  interred  by  the 
next  according  to  the  side  on  which  it  drops.  It  is  an  implement  which  may  be  of  use 
under  particular  circumstances,  but  by  no  means  generally. 

2505.  dymers  plough  (Jig.  287.),  is  ^,^  ^Sl 
a  recent  modification  of  the  implement, 
formed  entirely  of  iron,  and  chiefly  re-' 
mariudile  for  the  absence  of  the  coulter, 
and  for  the  share,  mould-board,  and  other 
parts  which  move  under  ground,  being 
composed  of  distinct  pieces  of  cast  iron ; 
this  is  considered  as  cheaper  to  commence 
with  and  easier  to  repair,  because  any 
one  part  may  bo  renewed  of  the  same  material  without  deranging  the  rest ;  whereas 
renewing  or  repairing  wrought  iron  shares,  mould-boards,  or  coulters,  is  found  in  many 
districts  both  difficult  and  expensive. 

SuBsxcT.  2.     I^heel  Ploughs, 

2506.  Wheel  ploughs  in  their  construction  vary  consklerably  in  difiterent  places, 
according  to  the  nature  of  soils  and  other  circumstances ;  but  in  every  form,  and  in  all 
situations,  they  probably  require  less  skill  in  the  ploughman.  Wheels  seem,  indeed, 
to  have  formed  an  addition  to  ploughs,  in  consequence  of  the  want  of  experience  in 
ploughmen ;  and  in  all  sorts  of  soil,  but  more  particularly  in  those  which  aro  of 
a  stony  and  stubborn  quality,  they  afford  great  assistance  to  such  ploughmen,  enabling 
them  to  perform  then*  work  with  greater  regularity  in  refi])ect  to  depth,  and  with  much 
more  neatness  in  regard  to  equality  of  surface.  From  the  friction  caused  by  the  wheels, 
they,  however,  give  much  greater  resistance,  and  consequently  demand  more  strength  in 
the  team  that  is  employed ;  and,  besides,  are  more  expensive  in  their  construction,  and 
more  liable  to  be  put  out  of  order,  as  well  as  more  apt  to  be  disturbed  in  their  progress 
by  clods,  i^nes,  and  other  incqualhies  tliat  mav  be  on  the  surface  of  the  ground,  than 
those  of  the  swing  kind.     It  is  also  observed,  "  that  with  idhee/*  ploughs,  workmen  are 
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^  lo  *M  tfaD  poiiil*  of  tboT  tbam  too  low,  torn  bj  tbdr  inclbiel  drectlon  to  occMloa 
■  heavy  premie  oo  the  wheel,  which  niuit  proceed  biiriioi)l>U<r  i "  tl"  dTeel  ei  Ihli 
gtniggle  it  ui  JDcnMed  weight  of  dnni^it,  infinitely  bcTond  what  could  be  Nippoaed ; 
for  irtiich  reaaOD,  the  wheel  ii  to  be  coosdved  ai  of  no  impottance  >□  eetting  a  plotigb 
for  work ;  but  paving  ligbtljr  over  the  nuface,  it  will  be  cir  material  aid  in  bnaking 
up  old  IcTS,  or  giDiuid  whete  flhua,  rodtB,  or  roota  of  treei  occur,  aod  in  correctiiig  the 
depieiaian  of  the  sharei  from  any  nidden  obatruction,  *■  well  a>  in  bringing  it  ipiiAlf 
into  worii  again,  when  thrown  out  towards  tlie  mr&oe.  (paammcatiant  to  tie  Board 
of  Agncvlhire,  vol.  iL  p.  419.) 

8507.   TiuSeMdt  ptaugH,  loiih  one  or  lomitimet  two  altuii  (fig.  taS.),  fixed  D en  to 
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die  end  of  Ibe  boom,  vrilhout  any  carriage,  goea  very  lif^  and  ia  very  u<enil ;  luch  alter- 
ation! aa  are  Decesaary  requiring  very  little  time  or  trouble.  Whete  two  wbecli  are  en^ 
ployid,  the  plough  doei  very  well  without  a  holder  oo  a  good  tilth  or  light  award,  where 
there  are  few  Monea,  except  at  the  aetting  in  and  turning  out.  Wheel  plougha  should, . 
however,  probably  be  aeldom  had  recnirac  to  by  the  experienced  ploughman,  though  , 
they  may  be  more  convenient  and  nwre  manageable  for  thoae  who  an  not  perfectly 
informed  in  that  important  and  useful  an.  ^ 

iSoa.  B'BM^  i*VfatowHtHl|A>i«/hL%.S».)tauUK  wtmd(>0(lllftnilll[>)scfd.    ;II  li  adiptsl 
Aw  UiE  U(]itatdtacriptlan 


p*iiod,w)Hn  thebaic  I 

ortbeiotglajiiiUe  full  ud  uuste,  th> 

fUf^KPTt  of  the  extnvuItT 


near  the  eeniR  of  gnvltj.  When  that  ii  the  cue.  the  Imt  otunicUcni  u  ibr  paint  oC  the 
tbepkniali  out  of  Uie  erouHl.  In  older  lo  nuedr  or  OHinl«ul  that  teaxlnKi,  the  phHiatai 
(oialaalliepiilBlordaiyhtal  tt.  id  of  tly  bM  j  bat  thli  eaprtleat,  alttouih  H^n 


to  n  vcrv  uniiaadr,  u 

WbatliiUted  ibo 

u  ine  coauBon  smitD  wiHi  out  or  oner  Dv  the  sole  boMidiw  convci. 

ISOft  »iieta(Uciiit«(  tnocdeiloiiDdenlMMlIn  wlutaiUBirtlwwiMetaivtiltobeplandKiatIa 
ledue*  the  jMcdon,  it  nay  M  aeceauu;  to  iCDUik,  that  one  oT  the  flnt  jKupenla  of  ■  plough  li  to  be 
OHIRKtHl  in  Hck  a  muuier  af  to  nrin  (Ur  onihe  Hite.  71)ti  depend!  pilnclpally  oitlic  fami  erf  the 
ule,  and  pariHoo  or  IndlnaUon  oT  Iht  point  of  the  uxk,  toaetber  with  Die  polni  of  dnnght  at  Ihr  end 
ofthebeaai  [oX  If  IbcK  are  properly  adMMed,  the  mawn  or  fhcUoa  of  Uw  »)e  Vltl  .be  unlTonB 
Ron  the  pcini  of  the  than  (H  to  the  bK«  end  o^lfae  hrri  (d)  1  or,  in  other  wnnlMhe  Mi««i  will  be 
h.i.»...i  >.^— ..-  .t™_ ._-  — i..^^  ^  Duana  of  the  b«m  foj  -—■—  —  -  *- —  '*•-  **— ^  '^  »-j—  Mh. 
re  It)  the  antrr  at  grult;. 
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(Inifd)  ltWdtaitttM,b:rMMItMliit««liwlMUMiBaintot  «,' tb*  «•  k*IC  K  Ibe  Okdoi  Dftlw 
•Die  will  bg  llinwa  oti3M>  wbeeL 

esil.  ncAwM liHifiiealto  IkailntAoin  (MtT Id  •i«r-'i  p«mdi,BT  ttan  goHncnUi  ts  «h 
Oftbttirotaondna  ud  eWitTpouiidtlHliicUHpHHrofaKhoae).  Ilw  luw  iii^tMtlai  of  ■  wheel 
HataoiiBdebTFIatTliiBncariiUphwihiiliutu  the  MclloiiDrtliewlMel^ bull  mullunof 
thewhaleMctianol'ilMi^auBh.uduIniDmeHiUitliewbMli  ucxiraiit  MdognHhout  uetUdMil 


S513.   2V  SnenitM  plough  (Jig.  390.)  * 
It  hu  its  priaeiple  of  dnught  given 
it  in  ■  Tery  eSecdTe  nunner  by  ■ '   ~ 
ingciuoiu  contrivaace  of  iron  work, 
in  vhichf  ■ccording  to  Lord  Soi^er-  C 
TiUe,  "  tbe  point  of  draught  i>  per- 
pendimilu'lj  abore  tbe  pmnt  of  tfip- 
tion,  or  tbe  ihroBl  or  breast  «bei« 
Ibe  share  fiti  on." 

2513.  TAe  HampiMre  patenX  lioo  vAeel  plough  ia  nearly  tbe  mine  a>  (be  Bererston 
plou^  It  ii  made  of  iron,  and  i>  considered  a  good  implement  of  tbe  kind.  In  thU 
maimer  one  or  two  wbeela  may  be  added  to  any  awing  plough,  and  taken  away  wbcn 
not  wanted  without  leaseniDg  tbe  value  of  the  implement.  Hiere  ie  a  varietj  with  one 
wheel  and  another  without  any. 

.  2514.  Jlie  £mtUh  and  Htrefordihirt  iiAeeJjiW^Ai  areeitraordinajy  clumsy  implements 
of  lery  hea*T  draught,  and  making,  etpecially  tbe  former,  very  indifferent  work.  They 
were  figured  by  Blythe  in  (he  beginning  of  the  lereBteenth  century,  and  B«m  to  have 
Tcceiied  no  improvement  Bince.  The  Kentish  plough  i>  generally  made  with  a  tum- 
wrest,  in  order  always  to  turn  land  downwards  in  ploughing  a  hill ;  but  this,  as  Lord 
Somerville  remarks,  soon  readers  the  summit  of  the  hill  oi  tbe  upper  side  of  tbe  field, 
where  such  a  practice  is  persisted  in,  destitute  of  soil.  A  much  better  mode  is  to  plough 
up  and  down  the  steep,  or  diagonally  acron  it.  In  either  case  the  double  mould- 
board  plough  invented  by  Us  Iradihip,  is  of  ungular  use,  as  one  furrow  only  need  be 
taken  in  going  up  and  two  in  coming  down. 

35IS.  What  is  called  Ike  prtuing plough  is  more  properly  a  roller,  being  a  cast-iron 
wheel  or  narrow  roller  fitted  to  a  frame  and  shafts,  and  drawn  like  a  comtnon  roller  by 
one  borae.  Sometimes  two  sucb  wheels  are  applied  on  one  axle,  which  is  preferable. 
TUs  implement  is  used  to  roll  clover  leys  broken  up  fbi  wheat  i  two  ploughs  follow 
each  other,  and  alter  tbem,  one  hone  with  the  two  pressing  wheels,  wluch  presa  down 
the  two  fuTTowa  turned  by  the  plough.  Hie  advantages  of  the  operation  are  said  to  bb, 
tbat  a  finer  bed  is  thus  prepared  for  the  seed,  which  is  covered  by  ■  very  slight  harrow- 
ing, and  also  the  wire-worm  is  said  to  be  kept  under  by  tbe  consolidation  of  the  surface. 
In  use  ii  duefly  confined  to  tbe  west  of  England. 

I  2516.   The  librfoa    tchtrl  plou^ 

(_fig.  $91.)  has  a  clumsy  appearance 
fhim  the  great  bulk  (^  its  wheels, 
and  their  carriage,  but  in  light  friable 
'  seals  it  does  its  wofk  with  neatness, 
and  Inquires  only  a  snail  power  of 
draught. 

SSn.  Tie  jmringjilimgh'aoria- 
iiaui  forms,  though  it  is  an  implement  seldom  required.  It  is  used  for  paring  the  sur. 
face  of  old  grass  lands,  or  leys  on  clay  soil,  where  tbe  turf  is  to  be  burned.  A  variety 
in  use  in  the  fen  districts  (Jig.  S~'  ' 
has  a  wheel  (a)  which  cuts  the 
instead  of  a  coulter,  a  broad  flat  share  << 
which  raises  it,  with  a  sharp  Bn  or  tumcd- 
Dp  part  at  the  extremity,  which  cuts  the 
mtfon  that  side,  thus  turning  it  over 
in  slices  about  a  foot  broad,  and  two 
inches  deep.      Hiere  is  a  foot  (b)  from 

•be  forepart  of  the  beam,  which  serres  ^ 

m  a  wheel,  to  prevent  tbe  share  from  going  too  deep. 

2518.  I>niining  ploughs  are  of  various  kinds,  but  none  of  them  are  of  much  use;  Iha 
work  can  always  be  done  better,  and  generally  cheaper,  by  manual  labor. 

2519.  Oarh-,  draining  plough  tSg. 
S93.}  was  found    to   answer    well    ia 
^  meadow  ground  near  Belford  in  North- 
umberland, but  could  iKit  be  drawn 
1  sdff  clay   with   (he  fcrce  <f  eight 
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8590.  Orey*sdraimng  plough  (Jig.  294.)  seems  one  of  the  best.  The  beam  is  strongly 
fortified  with  iron,  and  is  always  kept  at  a  proper  distance  from  the  surface  of  the 
ground,  and  also  the  depth 
of  the  drain  regulated 
by  two  wheels  (a  a)  which 
turn  on  an  iron  axle,  and 
roll  upon  the  surface  on 
each  side  of  the  drain. 
The  middle  coulter  is  made 
to  cut  perpendicular ;  con- 
sequently, tlie  side  coulters 
will  cut  the  two  sides  of 
the  drain  at  an  equal  slope. 
When  this  machine  is  at 
work,  the  earth  of  tlie 
drain  is  cut  in  the  middle 
Ky  the  foremost  coulter, 
and  on  each  side  by  the 
other  two  coulters.  Then 
the  sharp  point  of  the  share 
will  cut  up  that  earth  from  its  bed,  and  as  the  machine  advances,  it  must  ascend  on  the- 
surface  of  the  inclined  plane ;  at  the  same  time,  the  fore-ends  of  the  mould-boards^ 
following  in  the  track  of  the  middle  coulter,  will  divide  the  slice  of  earth  as  it  rises, 
into  two  equal  parts,  turning  these  parts  gradually  to  each  side;  and  as  the  back-ends  of 
the  mould -boards  extend  farther  than  tlie  breadtli  of  the  drain  above,  the  portion  of 
earth  so  raised  will  be  placed  upon  the  firm  ground,  leaving  the  drain  quite  open.  The 
frame  into  which  the  axle  is  fixed,  may  easily  be  either  raised  up  or  depressed,  according 
as  the  drain  is  to  be  cut  deep  or  shallow ;  and  the  two  outside  coulters  can  easily  be 
placed  more  or  less  oblique,  so  as  to  cut  the  sides  of  the  drain  at  a  greater  or  less  sl<^>e, 
as  may  be  found  necessary.     [Grey^s  TinplemenU,  ^c.  4to.) 

295  ^js=^  2521.   The  gutter  plough  {Jig» 

295.)  is  made  use  of  for  foiming 
gutter  drains  in  grass  lands,  where 
the  soil  is  of  a  retentive  nature. 
The  power  of  six  horses  is  required 
in  drawing  it  for  the  first  time ;  but 
four  horses  are  found  suflident  for 
opening  the  old  gutters. 

2522.  The  male  yUmgfii  fig.  ^SQ>) 
was  invented  by  Adam  Scott,  and  improved  by  Lumbert  of  Gloucestershire.  It  is  said 
to  be  an  implement  which  in  ductable  296 

soils  and  situations,  as  in  pleasure- 
grounds,  and  where  much  regard  is 
had  to  the  surface-appearance  of  tlie 
land,  may  be  of  considerable  benefit 
in  forming  temporary .  drains.  It 
makes  a  drain  without   opening  the 

surface  any  more  than  merely  for  the  t.^:^ 

passage  of  a  thin  coulter,  the  mark  of  which  soon  disappears :  it  is  chiefly  employed  in 
such  grass-lands  as  have  a  declination  of  surface,  and  where  there  are  not  many  obstruc- 
tions to  contend  with ;  but  some  think  it  may  be  used  in  otlier  kinds  of  land,  as  on  turnip- 
grounds  that  are  too  wet  for  the  sheep  to  feed  tliem  olT,  or  where,  on  account  of  the 
wetness,  the  seed  cannot  be  put  into  the  earth.  Willi  tliis  plough  the  drains  diould  be 
made  at  the  distance  of  ten  or  fifteen  feet  in  stnught  lines,  and  also  contrived  so  as  to  dis- 
charge tliemselves  into  one  large  open  furrow,  or  grip,  at  the  bottom  of  the  field*  As  it 
requires  great  strength  to  draw  this  implement,  it  can  only  be  used  where  a  good  team 
is  kept. 

2523.  Lumberi  not  only  brought  this  plough  to  its  present  shape,  but  finding  the  sur- 
face greatly  injured  by  the  feet  of  so  many  horses  as  were  found  necessary  to  draw  it,  he 
invented  a  piece  of  machinery  {Jig,  297.)  consisting  of  a  windlass,  frame,  and  anchor,  by 
which  it  is  worked  by  tlie  labor  of  four  men.  Young,  and  other  members  of  the  Board 
of  Agriculture,  expressed  themselves  greatly  enamoured  of  this  plan ;  but  it  is  obvious- 
ly t€x>  complicate  and  expensive  for  general  use. 

2524.  A  subsequent  imjrrouement,  by  Lumbert,  consisted  in  the  addition  of  a  ginwheel 
and  lever,  by  which  the  machine  was  worked  by  one  horse  walking  round  it,  as  in  a  com- 
mon horse-mill;  and  this  last  form  has  again  been  improved  by  the  late  meclianist,  Weir, 
of  Oxford-street,  London,  by  the  addition  of  a  vertical  cylindcrj  which  winds  up  the  chain. 


SCAEIFIBBS  AND  OBUBBEflS. 


without   any   atteiitiaa  from    tbo  driTer.      Wair  hu  also  EimiiliBed   anil  slrcnglhennl 


0  Ihil  hii  modiflaaioii  of  it 
M  prraeni,  by  ftr.tlw  best. 
be  proGubly  ukiI  ;  lliat  ttai*  may  be  the  cue,  Ihe  niriace  of  the  Held  muit  hare  b  tuilural 
dniiuge,  by  lying  in  one  even  dope  or  slopes  :  it  muM  be  in  puturu,  nnd  (be  >oil  muM 
bcdf  unMbrm  mmaisticj,  and  free  or  atoneg.  But  eren  where  (hew  favorslile  circum. 
MUMS*  cumbine,  we  think  two  soing  plou^s,  witli  HnlcHnhBres,  following  in  the  •one 
tract,  would  effect  the  Bwne  object  mifflciently  well  for  all  »g™:ultural  purpoMi ;  »nd  for 
dniiu  in  ornuDendil. grounds,  no  nucliine  will  ever  equal  manual  labor. 

SS25.  Variaut  dndntng  pUniglu  haTe  been  intented  and  tried  by  Arbuthnot,  Malcic, 
M'Dougal,  and  othen,  but  (bey  ba>e  ue>er  found  (beir  way  among  prscticsl  men. 

S586.  The  only  etKntial  jtaugh  to  be  aeliMed  .&oni  iboK  three  lertiona,  U.  the  Scotch 
iving  plough,  with  or  witbout  one  or  two-wheels,  according  to  ciicumitaBrei,  and  with 
the  litBieand  coulter  lettiu  luit  different  sCilt,  u  flinty,  chalky,  gnwclly,  &c.,  or  acnli  in 
diO^RntitUeiof  eullure,  as  old  turf,  ley,  fallow,  &c. 

SvmcT.  3.      Of  Ikt  Tillagt  Impltntaiti,  lannm  oi  Scarifitn,  Sef^fflert,  CtJtaxUart,  and 
Gn66er-i. 

3597.  Tbe  uk  oftirmi^d  impletHerUi  w  lubaliUites  for  Ibe  plough,  ii  comparotiTely.of 
necnt  invention.  ITtey  differ  ftvm  liie  plough,  in  Mining  the  loil  without  leircniiig  its 
surhce  or  altering  ita  form,  unleaa,  indeed,  they  in  Knne  caKatend  to  even  or  lerellne. 


h  as  the  plough  and  barrow  at  (he  same  (u 
•oils,  and  at  proper  Muoni,  much  more  labor  is  effected  with  leis  expense  of  men  and 
cattle.  Wltdera  tiierefore  lands  require  to  be  itiired  tbr  any  purpose,  excepting  that  of 
reroiing  tbe  surfiKB,  Or  Uying  them  into  beds  or  ridges,  recoune  may  be  had  to  pronged 
tillage  implements,  such  as  we  are  about  to  detoibe. 


Un)  tfHf  the  laUMi^  of  Iwiliia  powar  ud  aBplorli^  Ume.  He  laTi,  if  we  ffla  On  prtnehilE  of 
palij  minalioili  to  any  ttHT  laad,  by  uUsc  Uut  depth  ol'  nurow  which  ma  euUy  be  jiCnigbeit  with  twa 
koBeB,  iBd  nioat  tb*  onBatloii.  (oc  BkHigh  Ibe  land  a  •ceotid  Ume,!  we  dull  antre  M  tke  till  pnnjmil, 
lhaltii,>^iaiBedevthatplai«hh«,imhat»1iildTl«eieitlttior  talnwl  itniiith,  IbmU'  we  were  la 
■tougta  Ibe  HBia  OtptlB  win  fbur  hena  at  one  opentton. 

ten  TMb  naj  b*  iKhutrBird  br  tunnMliia  (fee  raMucei  tolh*  plei^  (o  te  tai  ecoeudea  to  lb* 
■■■areiaftbadiBtbef  the  land.  ir»,  indweaie  tOTdo^at  ducwIA  Knr  hetm,  dxlDebeadaai, 
t£enbHnoea>>bitd«tiwniUba«TG.aB|  mt if witTlba ■»  &ut boiM,  lulnitwo  atatlme, 
«•  ttMfh  the  BBe  depih  ef  At  huhes  at  two  orentlDH,  taUsg  mlT  Ihrca  InchB  at  each,  then  tbe  iqvere 
a(tbMntd«thl>ntM,a*d  theaaiBRof  theieeand,  ahie— mitiiiUnrtfas  lonl  re^iilaaee,  er  tba 
powti  eipended  by  iba  two  hocMa,  In  plgishloc  (Ix  indni  deqi,  at  two  <p«lliwi, 

nn  AJM*tr  Itami'aHw  aiay  betnaJ*  Py  lunMtBg  the  aamaftnu-  horiBi.  which  hid  ntoughed  at  eoet 
M[lBdiiBd«i|i,aBdhidoTenoBwtharHi«anDe(ir  (t«  S  =  SB,  a|iBn«d,iepu«elT,  toftubhlplnvhsi 
or  ether  Implemenlt,  and  to  pleueh  only  ]|  loch  deep  at  a  tbbe,  and  to  ac  over  Ihe  lanie  land  Ibur  tlmas. 
In  tu*  caK  Un  fum  of  (U  the  riAlaacei  lo  be  orernoie,  or  Ibe  animal  &r«  cuinded.  Id  ibeet  repealed 
BlaufU^weiadbtao  more  Umb  9  loMwl  of  %  t  become  the  HUire  of  »  =  «!,  lAlch  nnHI^Ied  by 
Ihe  (bur  riou(<iln|i,aliH^  or  only  one  fouth  of  (»powsei|iaiatidlnplwiMng>t  ooeerii  ImAeadaRt 
" — e,ua|ipcan,  tfiil  Inploughlnt  ill  toKbeidecpk  witfa  AnthoiMi,  ••AharKcuru  a  (»ree  =  9j 


*brrai,ln  aklii(  cnlr  l{iiididen,thellineheeieitalinotmorettunDl. 

B&3I.  FartJur,  juppnlDf  that  a  none  eaeztf.  In  drawing  a  jiaui^,  a  ftwce  of  ISO  poundi.  H  li  evUaat 
If  tour  hvTifi  u«  idoughUit  rit  inchn  deep,  the  total  ftne  exrrM  will  lie  MO  poundi,  «  iW  poundi  by 
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ocfailiM  UOuybt  nqulrail  to  |*B^  cmlatbiiaa  t  IhIT  dKp'M  atlme,  Uhb  the  Mil  Axce  ei' 
pendrd  br On  Aur  hont*  will  bo oolr  mniiiadi, « 40 Boumb  tn each  bone. 

aSK.  .4<*Mealtai.  Tlil>le*^0<D(nlSiaihe|itiq^til(aaiiblebhM.iiullic»ikninnMmctcd. 
"Hwt  un,"  he  Hji,"  four  hoe-ttMi  In  tbe  Und-biT,  ud  I  wUI  «qiww  Hut Uwr  (r  Ibur  huroir-tiiHi 
nntadoruinc}  tatbi  (Mot  bur,  m  Uut  ocli  «uUn  mir  be  «iDilil«nd  M  fiwi  hbmII  jriouj^  with 
nui  ibura  (iHl  njur  cmittna.  IfwtMqvoHiinehoneuiicjKdiothttliaflnaHit,  ud  lluiibetombe 
aau  ki  lea  poundi,  it  li  iil»lo»  Uut  In  •arKJIng  to  lh«  depth  of  one  Inch  end  i  biir,  he  MU  eieit 
ttieee  160  pouDdi  upn  the  tnr  p^n  gf  Udh,  ocafoReof.MpmMbapaneKb  fit.  But,  In  lket,tbe 
force  nqutnd  to  dim  the  niUtn-irUl  be  oooddtnlilT  leu  tbu  todn*  inj  Hmn  ofjiloaali,  becmae 
ttMhoe,  or  ■hu»41neL  bdDt  much  thlmn  ud  •hupir  U»d  ■  fhiufbjhire  and  nwild-taud,  wlUef 
(Bunc  toMt  Kith  aiiicb^ni  mMuue  la  itlnliu  the  bU.  Osienf  K.  (oci  oa  to  rdateum*  npntineiiti 
hi  ■likfa  be  cddiMbi  he  ha  "  eleulT  pmwd  Out  the  kut  tipawiTe  method  o(  pn^ulnt  the  lud  fbt 
«bat,ifteitirei,bauii,pe«,  ordonr.liiliiiplT^BitnftheiGnUcn."  Tlila  we  nncelTe  It  anrinit 
the  ueof  thenxriAtr nuch  Uo  Cur.  We  Ihink  it  kiMnaeol  Uhutixlea  of  Iti value  thu  It  nuT  be  >i>«3 
la  itining  Undi  on  which  potatoca  DC  tumlpi  bare  grawD,  or  that  hat  bcca  plou^rd  \a  autumn  or  duriiw 
winter,  u  that  a  crop  mar  pe  lown  Inq>rin0  without  &nbEr  nie  ly  the  plough-  Jn  vorklu;  fUlDwa,ud 
^vparlna  lOr  lumlpa  and  potatoea,  it  nuj  laTa  two  or  three  ftatrow^    (A9>f>-  Enei/e,  BriL  ate  Agr^  and 

S533.  The  Scotch  tcariJier,ctiltiiialar,oT  gniiber  (Jig.  Z99.)'n  canadBivAoBK  ot  ^ittt 
Implemeiita  of  tbis  kind  aa  a  lubititute  lor  (be  plough.  It  congiMi  of  two  atroDB  recUo- 
guiar  ftvmea,  the  one  ioduding  the  other,  899 

and  nine  ban  mortiaed  into  Ibe  inner  one,  . 
with  eleren  coulters  or  pronga  with  tri-  1 
angular  abarp-edgett  dipping  feet,  four  I 
OHt-inm  wheela,  uid  two  hand!  ea.  Alltbe  I 
cutten  an  Gied  in  theie  ban,  except  two  |j 
which  an  placed  in  the  aide  beama  of  tbe  ^ 


and  bj  the  nclined  poaition  of  the  coul 
brings  to  the  sur&ce  all  the  weed  n>oU  that  L 
lurk  in  the  aoiL  Beani  and  peas  haTe  been  f 
■>wn  in  spring  an  the  winter  furrow,  after  J 
being  BtiiTcd  by  the  grubber  ;  and  barlejr  ■ 
alio  after  turnips,  without  any  ploughing  at  i 

■iiei,  and  ma;  be  worked  cither  by  tour  or  by  two  honea,  and  one  man. 
2534.   Wot'i  imprmiai  cvltmtar  (Jg.  300.)  ia  a  totj  eSntiTe  implement  of  this  kind. 


trilfa  nine  coulten  or  pronga.    It  taey  be  aet  to  go  more  or  leaa  deep  by  raising  or  lower- 
ing both  Ae  fbre  and  hind  wbeelt. 

SS3S,  ParjKruon'i  cultiBatar  (Jig. 
301.)  baa  been  found  a  Teiy  uaeful 
implement,  both  for  itirTing  and  clean- 
ing land.  Iti  iuTentor  recommends 
dwt  where  the  land  ia  foul  from  couch,  < 
aoda,  or  any  other  cause,  the  number 
of  teeth  or  hoea  afaould  be  reduced  to 
fiTe  or  KTen,  two  or  three  being 
placed  in  the  fore  bull,  and  four  in 
tbe  hiodermoat,  inavsaing  them  to 
nine  ai  the   land   become!  in  a  Rne 
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HORSE  HO£& 


2530.  I%echambjfvkkhthi$eultkiaiorortearyUrudrtii^ 
it  to  work  it  better,  than  if  it  urere  drawn  by  a  b«ain  like  a  plough,  and  occaaons  also  less 
draught  by  the  power  being  nearer  to  the  daws ;  the  machine  goes  more  freely  than  it 
would  if  some  of  the  claws  were,  in  the  fore  bull,  the  sole  use  of  that  bull  being  to  draw  by. 
When  the  scarifier  was  made  in  a  triangular  form  and  with  the  same  number  of  claws, 
it  was  apt  to  go  on  its  head,  or  by  raising  the  hindmost  daws  out  of  the  ground  to  work 
frequently  at  one  comer  only.  The  claws  are  formed  at  the  bottom  with  a  point,  so  as 
to  push  a  stone  out  of  the  way  before  the  broad  part  can  meet  with  any  obetructiooy 
"which  makes  the  machine  cut  with  much  greater  ease.  As  to  their  width  at  the  foot, 
they  may  be  made  to  cut  all  the  land  more  dearly  than  a  plough  if  required,  where 
thistles,  fern,  &c.  grow,  and  the  daw  is  so  fonned  by  its  croooked  direction  as  to  raise 
erery  obstruction  to  the  top,  rock  excepted. 

2537.  HatfwaT<ttcuUiv€Uor{fig, 
302.)  or,  as  it  is  called,  extirpator 
or  scalp  plough,  is  us^  on  land 
already  ploughed.  Its  hoes  or 
scalps  are  intended  to  pierce  about 
two  inches  at  each  operation,  so 
that  by  repeatedly  passing  it  over 
the  surface,  the  land  will  be  stirred 
as  deep  as  the  plough  has  gone. 

2538.  J3eaUon*t  cultivator  (Jig»  S03. )  is  recommended  by  the  inventor  for  its  Hghtni 

303  it  is  intended,  as  before  observed  (2532.),  to  effect 

by  reiterated  application  what  is  done  by  the 
large  Scotch  cultivator  at  once ;  by  which  means  a 
saving  of  power  is  obtained,  but  a  loss  of  time,  as  is 
usual  in  all  similar  cases. 


SuBsiCT.  4.     Of  Tillage  Implements  tf  the  Hoe  Kind, 

2539.  Of  hone  hoes  there  is  a  great  variety,  almost  every  implement-maker  having 
his  iavorite  form.  They  are  useftil  for  stirring  the  soil  in  the  intervals  between  rowed 
oops,  espedally  turnips,  potatoes,  and  beans.  Respecting  the  construction  of  horse  hoes 
it  may  be  observed  that  soils  of  different  textures  will  require  to  be  hoed  with  shares  of 
different  forms,  according  to  their  hardness,  or  mixture  of  stones,  flints,  or  gravd.  The 
number  of  hoes  also  in  hard  soils  requires  to  be  diminished ;  in  the  case  of  a  stony  clay, 
one  boe  or  flat  share,  with  or  without  one  or  two  ooulten  or  prongs,  will  of^  be  all  that 
can  be  made  to  enter  the  ground.  In  using  these  implements,  the  operator 
should  always  consider  whether  he  will  produce  most  benefit  by  merdy  cutting  over  or 
rooting  up  the  weeds,  or  stirring  the  sofl ;  because  the  hoe  suited  for  the  one  purpose  is 
by  no  means  well  adapted  for  the  other.  In  the  former  case  fiat  shares  are  to  be  preferred, 
bat  pointed,  that  they  may  «nter  the  soil  Easily  ;  in  the  latter  coulters  or  prongs,  as  in  the 
cultivators,  are  much  more  efl^tive,  as  they  will  enter  the  soil^and  stir  it  to  a  considerable 
depth,  thus  greatly  benefiting  the  plants  by  the  admission  of  air,  heat,  dews,  and  rain, 
and  bj  rendering  it  more  permeable  by  the  roots. 

2540.  The  Scotch  horse-hoe  3O4 
(Jig.  304.)  has  three  hoes  or 
ahucs,  and  is  drawn  by  a  single                    a 
horse.     By  means  of  the  wlxel  ^^^^^y^f    R  " 
it  can  be  set  to  go  to  any  depth,     ^^^vg^ 
and  in  hard  surfaces,  one  'or 
more  of  the  shares  can  be  taken 
out,  and  coulters  or  bent  prongs, 
as  in  the  cultivator  (Jig,  300.), 
substituted. 

2541.  The  Northumberland 
horse-hoe  (see  Beport,  &c.  p. 
43.)  is  of  a  triangular  form, 
and  contains  three  coulten  and 
three  hoes,  or  six  hoes,  accord- 
ing to  the  state  of  the  soil.  In 
hoeing  between  drills  of  turnips,  the  two  side  coulten  are  used  of  a  curved  form.  A 
hoe  of  the  same  kind  is  sometimes  attached  to  a  small  roller,  and  employed  between  rows 
of  wheat  and  barley,  from  nine  to  twelve  inches  distant ;  it  is  also  used  in  place  of  a  cul- 
tivator, in  preparing  bean  stubbles  for  wheat  in  autumn,  and  in  pulverising  lands  for 
barley  in  spring. 
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1542.  Wilht'i  lUne-tei  and  AHl-phutft  b  comidend  m  Dflkctiro  Impkmenl.  Thp 
mould-boards  are  taken  off  when  uieil  as  a  bonc-hoe,  and  Ibe  hoea  tnkcn  ofT  xnd  Ihc 
tnouldJioards replaced,  vhon  carthiog  nptbecropai  thuacombininft.  in  one  implement, 
a  complete  bofiC'lrac  and  double  mould-board  plough.  A  good  borae-boe  being  flio 
priodpal  object  in  the  coiutnicuan  of  thi>  jmplentent,  the  method  rf  fixing  the  boei 
claimed  uuticular  atteniian ;  in  order  to  cmnbine  lightnesa  with  Mrength  and  fiimoen, 
and  admit,  at  the  »ms  lime,  of  being  >e[  at  dilTervnt  degrees  of  width  and  depth  ;  all  of 
which  are  accomplished  on  an  improred  principle.  Hie  wheel  »  the  point  of  tbe  beam 
regulMea  the  depth ;  tbo  right  and  left  hoee  aro  hii^«d,  at  the  back  end,  to  Ac  liandles 
of  Ifao  pknjgli,  while  bf  moriog  on  the  circular  ctoih  bar,  on  which  thej  are  faiteiied 
with  wedgea,  they  may  be  act  to  anjt  width,  from  rtmut  twelve  to  nearly  twenty-four 

3543.  WOkie'i  hnne-hoe  and  ilriB-harToa  (Jig,  305.),  is  intcmled  to  be  introduced  be- 
tween the  drills  na  soon  ss  the  planta  appear  ahoie  ground,  and  the  opcntlon  ia  repeated 
at  iDlerab,  till  the  crop  is  thonughly  cleaned.      Tha  centre  boe  ia  stationary,  and  tbc 


e  umo  manner  as  in  the  bonc-hoe.  Tbc  dejHli 
is  regulated  by  the  wheel  at  Ihc  point  of  tbe  beam,  and  may  be  Tsried  from  one  to  sii 
inches.  The  hoes  cut  ttie  Iwttom  of  llie  space  between  the  drills  completdy,  while  tUc 
harrow  following,  pulveHses  the  soil,  and  rakes  out  the  weeds.  Should  circmnitancas 
require,  the  wings  of  Itie  borrow  may  be  taken  Off,  aad  the  ban  only  osed  ;  or  tbe  boea 
di^laced,  and  the  harrow  only  employed. 

2544.  Bloikict  inverted  hartt-hoe  conaista  of  B  line  sit  coullen  set  in  a  beam,  and  tbia 
beam  atlodied  to  Ihc  ailc  of  a  pair  of  common  wheels.  It  boea  aeveral  rowa  at  once,  awl 
instead  of  being  stnught  the  cotiltcra  are  all  curred  or  kneed,  and  act  back  to  bade  an  as 
to  Indude  a  row  betweeu  each  pair.  He  ndianlage  of  ibe  kneed  or  bmt  taaa  of  the 
lower  part  of  the  coulter  It,  ibat  the  atnl  ia  pared  off  in  a  sloping  direction  Ann  the 
planta,  which  are  thua  not  so  liable  to  be  choked  up  with  earth  as  by  s  bmd  boe  v 
ahare ;  or  to  bare  their  roots  ao  much  cxpoaed  to  the  air  as  by  cutting  perpsndjculirijr 
down  close  to  the  row  by  a  common  coulter.  It  is  chiefly  adapted  for  drilted  com,  and 
then  it  worica  serersl  rows ;  in  turnips  it  may  work  one  or  two  according  to  the  hhI  ;  in 
all  caaea  where  the  width  between  the  rows  admits,  tbe  agricultor  abould  be  more  aniiom 
to  stir  tbe  aoil  to  a  good  depth  than  to  Bkimorcr  a  great  eitcnt  of  aur&ce,  merely  cutting 
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each  side  to  a  lees  or  greater  di&tanoe  according  to  the  width  of  the  interval  between  the 
plants,  and  approach  each  other  in  the  bottom  of  the  furrow  where  tlie  share  supplies 
their  place,  lliis  machine  is  well  adapted  for  light  soils,  and  can  be  set  to  work  very 
near  the  rows  of  plants  ;  it  is  particularly  useful  in  cutting  up  annual  weeds  preparatory 
to  hand-hoeing,  which  it  greatly  facilitates.  When  it  is  to  be  employed  as  a  single  or 
double  mouldp-board  plough,  the  cutters  are  withdrawn. 

2546.  A  double  mmdd-ioard  plough  is  formed  of  Um  ifnjykmefUj  by  applying  its  two 
mould-boards  (jg^g) ;  and  a  paring  plough  by  applying  the  expanding' wings  (6,  d),  and 
curved  coulters  (;>);  a  acuffler  is  ^'" 
formed  by  applying  twoscufflers 
if)  in  places  of  these  coulters ; 
a  drill  harrow  by  adding  a  tri- 
angular frame  with  tines  {Jig, 
S07.),  and  which  may  be  ren- 
dered in  effect  a  brake  harrow 
by  increasing  their  size,  or  a 
horse-hoe  by  substituting  hoes 
(*,  *,  k).  Lastly,  it  may  be  rendered  a  paring  plough  by  substituting  a  suitable  body  and 
share  (AJ.     {8uj)p,  Enctfc,  Brit.  vol.  i.  p.  200.) 

2547.  Amos*»  expanding  horse-hoe  and  harrow  {fig.  S08.)  is  said  to  be  much  used  in 
Uncolnshire.     The  hoe  is  constructed  with  expanding  shares  (a,  a,),  which  can  be  set  to 


different  distances  as  may  be  requir^,  witliin  the  limits  of  twelve  and  thirty  inches. 
The  harrow  which  is  attached  to  it,  is  found  advantageous  in  clearing  lands  from  suc- 
cessive crops  of  weeds,  as  well  as  in  bringing  <jq^ 
them  to  a  proper  state  for  the  purpose  of  cropping ; 
serving  in  this  respect  as  a  cultivator. 

2548.  The  hoe  and  castor  wheel  {Jig,  309.)  is  ^-^       -    -        * 


said  to  enable  the  holder  to  guide  the  shares  more 
correctly  between  narrow  rows  of  com  drilled  on 
a  flat  surface.  It  is  not  often  required,  and  must  be 
unnecessary  if  the  rows  have  been  correctly  sown. 


mds  tromsuc- 

4/ 


2549.   T%ethisUehoe  or  hoe  scythe  {fig,  310.)  is  an  invention  by  Amos.  "  It  is  used," 
he  nys,  "  for  the  purpose  of  cutting  oTer  thUtles,  and  other  injurious  weeds  in  pasture' 


lands.    In  the 
executes  it  in 


execution  of  the  work  it  not  only 
a  much  closer  manner  than  by  the 


greatly  reduces  the  expense,  but 
,  ...  .  1      -  i'  —  common  scythe.     One  man  and  a 

hone  are  satd  to  be  capable  of  cutting  over  twenty  acres  in  a  day.  The  leading  share 
Ja)  IS  made  of  cast  steel,  m  the  form  of  an  isosceles  triangle,  whose  equal  sides  are  fourteen 
'*™f  °^'  and  Its  base  twelve  mches;  it  is  about  one  eighth  of  an  inch  thick  in  tlie 
middle,  tepenng  to  a  very  fine  edge  on  the  outaidcs ;  and  the  scythes  (6,  b,  b)  are  fixed 
to  four  pieces  of  ash  wood,  three  inches  square,  and  two  feet  four  inches  long.  These 
scythes  are  three  feet  long  from  point  to  point,  four  inches  broad  at  the  widest  part, 
and  made  of  cast  steel.  The  agriculture,  where  such  a  macliine  as  this  is  wanted,  must 
surdy  be  of  a  very  rude  and  imperfect  kind  ;  for  even  supposing  the  macliine  to  cut  over 
the  thistles,  that  operation  cannot  be  so  effectual  as  cutting  them  under  the  collar  by 
haad  with  the  ^de  or  spud. 
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9550,    3^e  only  estmli 
ctiter  vimilar  one* 

SiCT.  II.      OfifacUnafir  Somng 

SS51.  iiockina  for  nximg  or]<lanting 
oited.      Ham  says,  the    first 
drill  nmchine  wu  inyenled  by  ■ 
German,  and  presented  lo  the 
toun  of  Spuin  in  1 647 ;  but  it 


of  ttds  dan  b  die  hoe  plougb  of  Wilkia; 


rarioui  and  often  too  com^ 


sppeua, 

nt  iho  Board  of  Agncuhure, 
tint  a  sort  of  rude  drill  or 
drill  plough  has  been  in  Uia 
in  India  from  lime  immemo- 
rial. Their  use  is  to  deposit 
tba  leed  in  equi^staut  rows 
on  a  flat  surface ;  on  the 
top  of  a  narrow  ridge;  in 
the  intertal  between  two 
.ridgeii  or  in  the  bottom  of 
a  common  fuiraw.  Com 
when  drilled  is  uiually  lown 
in  tbe  firtt  of  diese  wayi; 
turnips  in  tbe  «ecand;  and 
peas  and  besos  in  the  third 
and    fourth.        Tlie     practice 

of   drilling    com    does    not.»,  — ■  ■ — ■ 

ad  even  wberc  it  is  found  of  adTinlage  to  haM 

dmeii  dona  by  means  of  «bat  is  called  ribbing,  a 
procem  more  coOYenient  in  many  cases  than 
■owing  with  a  drilhng  maclune. 

2553.  Of  com  rfriHi,  Cooke's  improTcd 
driU  and  hone-hoe  (jfe.311.)  though  not  the 
most  fsihionable,  is  one  of  the  matt  uwTul 
implementsof  this  kind  on  light  dry  soils,  eren 
surisccs,  and  in  dry  climates.  It  has  been 
much  used  in  Noifalk  and  Suffolk,  and  many 
otherpattaofEngland.  The adTsntages of diis 
,  machine  are  said  to  consist;  1.  In  tbe  wheels 
being  so  large  that  the  machine  can  tra™!  on 
Ml*  road  wi.hout  trmble  or  danger  of  hresking  ;  also  from  the  f. 

...  1  -  r     ...       n     ¥_  .1 1> l>«Tn    Int-  with  .11  UM 


field,  &c. 


the  tipper  to  the  lower  b«ee  ...  it  1.  dietrihuted.     4.  In  Whng  the  pttt  on  U»  coulMr- 

K.^'tr.ho.l..nth..,i.of  the  .heel.,  b, -bleh  ,ne«..  .1,.  ^ndter.  m  kep. ool ^ 

a,  jr«.ri  «  the  end  of  0»  ltd,  .dtbout  the  !-•'■'«  " '"S^^r^™^ 

UteSdilhentuhloe.     S.  In  BoioBnpordo.n.l»l.  mlli,  In""  «««"•  l»l»l!  ■'"»..' 

or  depressed  accordingly,  so  as  to  render  the 

disIributioD  of  the    seed  regular;  and  the 

seed  beipg  coTCied  by  a  lid,  and  thus  soeened 

from  wind  or  rain.      The  same  aiacfame  is 

easily  trandbrmed  into  a  culdTStor,  horse-   , 

boe(^.3ia.),scarilier,  or  grubber,  idl  which 

operatioDs  it  cncounlen   eiceedingly  wdl; 

and  by  substiCudng  a  corn-rake,  stuble-rake, 

or  qnitch-rekc,  for  the  beam  of  coultere,  or 

boa  (a),  it  will  rake  com-atubbles,  or  clean 

lands  of  root  needs.  Whenconiistobesown  , 

in  rowi,  and  the  intcrrals  hoed  or  stirred,  we  | 

know  oFnomachine  superior  to  this  one,  and 

Irom  baing  long  in  a  course  of  manubctnre, 

ftw  can  be  made  so  cheap.      But  these  ad- 

vantages,  though  considerable  in  the  process 
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gf  diUliag,  m  DoUuig,  when  axnpared  witb  tbiMe  idiidi  uin  fhun  thu  uu  of  tbs  bfi 
boe  ;  vid  which  from  dghl  to  ten  tcmt  of  land  nuj  be  boed  ia  one  day,  witb  ooe  man, 
a  bo;,  and  one  bone,  at  b  (rifling  eipenie,  ia  a  Mfle  b  lupvriuT,  and  mats  effectual, 
than  any  hand-boeing  whatever ;  also  ai  times  and  seaanna  when  it  ii  impossible  for  tbe 
band'boe  to  be  used  si  all. 

9553.    T&e Narfrli  driU or  imptOTtd  ienr  Aria  (^.  313.\  is  ■  com  drill  on  a  larger 
acala  tbui  Cooke's,  ta  il  aawa  a  breadth  of  nine  feet  at  once:  it  is  duefly  used  in  tbe  ligbl 


ioIb  of  Norfcdk  and  SuMk  as  being  more  expeditious  than  Cooke's,  but  it  aln  costs 
about  double  tbe  turn. 

9554.  Catitt'i  iKrwinoefm  dtiil  is  tbe  large  machine  in  a  diminutive  toim,  and  is  ex- 
CHdingly  ccnienieBt  fbr  small  de-  C 


tlni[nberlanddrill(j%'si4.).  Tie 
roller  (a)  which  goes  befbre  the 
eeed  hu  two  concaTities,  and  tbus 
Icam  the  tworidgesintbewy  best 
fcrm  for  the  need  (2473.);  after 
I,  two  light  rollers 
,   Ilia 


i5S6.  FtendCi  tunip  driUifg. 
315.)  ia  the  most  perfect  implement 
oftbe  kind.     French  was  a  Nor- 


in  attncled 

tiotlce.  CoDcare  rollen,  however,  and  cumd  coulten  may  be  considered  aa  two  of  tbe 
grtateit  iiDpromneiitB  t)*t  bare  been  made  in  the  machine*  used  in  turnip  culture  lince 
that  root  wai  fint  cuhiTatrd  in  drills.  Besides  the  improvement  of  the  eoacan  rollen. 
On*  madnne  ia  easily  put  in  Had  out  of  gear  by  meant  of  a  leTer  {a) ;  and  since  it  has 
bBcome  tbe  fashion  to  tow  pulreriied  manure  with  turslp  seed,  twohoppcrt  {b,b)  havo 
Cc  2 


390  SCIENCE  OF  AORICULTURE.  Fam  II. 

and  being  ralher  canplicMcd  in  in  moranienU,  it  wDI  nquira  anMhtcnUi  dinpUfieallOD 

befon  It  can  he  rvcotomejide^  A  bcwy  cast  iron  roller,  with  protnidiDg  an^lar  rlngi, 
might  rorro  drills  for  the  beans,  and,  probably,  some  nuchitie  of  this  sort  might  distribui* 
th^  singly  nr  nearly  so,  and  at  regular  distances.  But  the  best  cullivatorB  prrfer  sowing 
in  dnitj,  dicker  than  in  dibbling,  in  order  to  admit  of  a  wide  interval  for  culture,  so  as 
Dot  onEy  to  clean  tlie surface  as  between  dibbled  rows,  butto  stirand  work  tbe  soil,  and 
produce  a  sort  of  semi- fall  ow. 

9561.  The  blodt  plough  drill  is  an  equiangular  triangular  block,  30  indtes  to  ■  aide, 
with  an  iron  scuffler  teeth  and  wooden  blocks  slipped  over  tbem.  A  Held  being  ribbed 
or  laid  up  in  ridgelets  with  this  implement,  is  neit  sown  broadcut  with  wheat  and  buA- 
barrowed,  by  wliich  ihe  grain  rises  in  rows,  as  accurately  ••  if  sown  with  Che  drill,  (form. 
Mag.  vol.  iiiii.  p.  406.) 

S5G3.  The  drill  rtJter  is  so  contrived  as  to  form  regular  small  incisions  or  drilli  in  tbe 
ground  ai  proper  depths  for  the  seed.  It  is  merely  a  common  roller  mottly  of  iran, 
about  seven  feet  long,  about  which  are  put  cutting- wheels  of  cast  iron,  that  turn  round 
the  common  cylinder,  each  independently  of  the  others,  which  cylinder  generally  weighs 
about  a  ton.  It  is  drawn  by  three  or  four  horses  abreast,  and  driven  by  a  man  elevated 
behind  Iliem;  tbe  cutting -wbeels  being  moieable,  maybe  Gied  at  anytHitance,  by  means 
<rf  WBshen ;  but  the  most  common  and  favorite  distances  is  four  Co  six  inches.  It  i* 
■aid  to  have  been  found  effectually  productive  of  the  principal  lieneGta  which  hate  been  de- 
rived fVom  the  toleration  of  drill -ploughs,  or  the  practice  of  dibbling  and  setting  the  com 
by  hand,  with  the  great  advantage  of  saving  both  time  and  expense  i  as,  by  the  uie  of  this 
•imple  maclline,  one  man  may  sow  and  cover  five  orsii  aerciof  com  in  one  day,  using 
for  the  purpose  three  hotsea,  on  account  of  its  weight.  It  was  at  first  chiefly  used  on 
clover  or  other  grass-leys  on  Ilic  first  ploughing,  but  tnay  be  as  properly  employed  on 
land  whicb  has  been  Cbrve  or  four  limea  ploughed.  Ilie  mode  of  working  it  is  this;  a 
clover.ley  or  other  ground  being  ploughed,  which  the  cultivator  intends  for  setting  or 
dibbling,  this  kind  of  roller  is  used  to  save  tiie  expense.  Icis  drawn  acroas  Cha  funowa, 
and  cuts  tlie  whole  field  into  Stele  drills,  four  inches  asunder;  the  seeil  is  then  sown 
brofldcait  in  the  common  quanti^,  and  the  land  busl^harTowed ;  by  which  mew  th* 
seed  is  deposilcd  at  one  equal  depth,  as  in  drilling,  and  that  depth  a  better  one  than  in 
setting,  and  the  crop  rises  fnm  from  the  furrow-seams,  which  are  the  ill  effects  of  cammoa 
broadcast  sowing,  at  least  ob  a  ley  ploughed  once."  To  >is  this  madiine,  so  mud) 
praised  by  some  writers,  seems  merely  an  ingenious  mode  of  increasing  the  expenses  of 
culture.  By  the  use  of  a  plough,  lucA  as  SmaU's,  that  will  cut  a  square  furrow,  no  madiiiH 
of  this  sort  can  possibly  become  necessary.  The  land  when  pkiughed  will  be  left  in  little 
drills,  and  htiag  sown  broadcsaC,  the  s^  will  come  up  as  if  it  bad  been  drill-rolled  or 
ribbed.  It  is  admitted,  however,  that  the  pressure  of  the  roller  may  be  useful  in  soft 
lands,  and  may,  possibly,  as  alr^y  mendoned  (3£15.],  keep  down  the  wiie-wotm. 

3561.    Tit  drill  walering  maciine  (Jg.  330.)  is  an  implement  of  recent  invtnticHi  bj 


\ ^.    .. ^ 


leui^ 


John  ¥oung,a  sui^aon,  in  Edinburgh,  It  is  used  for  watering  turnips  and  other  drill 
crops  in  dry  seasons;  and  promise*  to  be  a  valuable  addition  to  the  amateur  agricul- 
turist, in  dry  seasons  or  riiualions,  or  where  it  is  an  importanl  object  to  sectve  a  crop.  It 
has  been  much  approved  of  by  tlie  Highland  Society  of  Scotland  and  the  Dalkeilh 
'  Farmer's  Society.  (See  farm.  Mag.  vol.  iii.  p,  1. 1  Tbe  machine  consists  of  a  barrd, 
mounted  upon  a  cart  frame,  which  diHrliargcs  water  from  a  ball  stop-coii,  having 
four  mouths  (a)  wbich  communicate  by  means  of  a  leatlicm  hose,  with  four  boriaonial 
tubes  {b,  &,(,&),  shut  up  at  the  end  by  a  screw  (c),  which  admits  of  the  tube  being  cleaned. 
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The  tubes  ere  pleoed  penllel  with  the  driUe,  two  between  the  wheeb  of  the  cert,  aiid  one 
OQ  the  outelde  of  eech  wheel ;  the  diatanoe  of  the  tubes,  and  their  height  fVom  the  surface, 
ta  r^gnhrted  by  hooka  and  dialiia;  and  the  water  is  discharged  in  small  streams,  through 
twenty  projectiog  apertures  in  the  under  part  of  the  tubes.  The  tubes  are  suspended  by 
chains  to  the  hooks  in  an  iron  rod,  secured  to  the  fore  and  back  part  of  the  frame  of  tlie  cart. 
The  mouth  of  the  funnel  on  the  top  of  the  barrel,  is  covered  with  a  wire-cloth,  topre^'ent 
any  thing  getting  in  to  clog  the  apertures.  As  the  quantity  of  water  let  out  by  the 
apertures  is  less  than  what  is  received  into  the  tubes,  the  tubes  are  always  full ;  by 
wtuch  a  regular  discharge  is  kept  up  from  all  the  apertures  at  the  same  time.  As  the 
machine  advances,  the  stream  whidi  falls  from  the  first  aperture  upon  the  plants,  is  fol- 
lowed up  by  a  stream  from  all  tlie  apertures  in  the  tube;  therefore  each  plant  must 
receive  all  that  is  discherged  from  twenty  apertures. 

S565.  &timaU  qf  4b  m&oUoik  Supposing  the. barrel  to  contain  900  gallons,  find  the  tube>«to  be  five 
feet  loDf  ,  die  (Msmeter  or  the  tubes  tbne^iffhtbs  of  an  inch,  and  the  diameter  of  the  apertures  In  the  tubes 
Co  be  one-sixteenth  of  an  inch,  SOO  gallons  will  be  discharged  from  80sueh  apertures  in  two  hours  one-tbiid. 
Tin  diainsler  of  tiif  moiiChs  of  tbe  stop»cock  must  be  equal  to  the  diameter  of  the  tubes.  The  horse  going 
at  the  rate  of  U  miles  in  one  hour,  in  two  hours  and  twenty  minutes  will  go  5  miles  five-sixths.  The  dis. 
tance  l^etween  four  drills  is  6  feet  9  Inches ;  therefore,  if  we  siippose  a  pwdlelooram  to  be  6  feet  9  ;inchcs 
broadband  5  miles  five-slxUis  long,  the  area  of  this  parallelogram  ^U  be  4  acres  9  roods  1*6  perches,  frhich 
wUibe  watered  by  5K)0  gallons  in  two  hours  and  twenty  minutev :  and  in  one  hour  it  will  walor  8  acres  7*S7 
perdics,  supposing  the  water  to  How  uniQarmly ;  but  the  quantity  given  out  upon  the  drills  must  be  n^- 
lated  by  the  progressive  movement  of  the  machine. 

86G6.  In  ctmsameUcm  it  is  neither  complicated  por  expensive  j  it  may  be  erected  uppn  tho  frame  of  a  cart 
used  for  other  purposes  in  husbandry :  and  the  barrel  and  apparatus  mav  be  ftimished  fbr  about  six 
pounds  sternog,  supposing  the  stopi«dek  and  connecting-screws  to  be  made  or  brass,  and  the  tubes  of  copper 
or  tin.  This  Mwclune  may  be  used  for  other  purposes ;  such  as  the  application  or  urine  as  a  maiiure,  or 
of  a  soiutien  of  muriate  of  soda,  which  has  been  pro^wsed  for  some  crops. 

2S&I.  The  euentiat  drill  machines  are  Fiwich's  fbr  turnips,  Cooke's  for  cDm>  l|nd  the 
drill  ett#ched  to  a  ploogh  (2558. )  for  beans. 

Sect.  III.     Of  Harrows, 

2SCS,  The  harrow  is  an  implement  of  equal  antifuUy  with  the  jiUmgh,  but  it  does  not 
i^pear  to  have  undergone  so  much  improvement  ea  th^t  implcmnt ;  nor,  indeed,  is  it 
capable  of  so  much.  The  chief  circumstances  in  which  Iiarrows  have  been  rendered  more 
applicable  and  convenient,  seem  to  be  in  the  position  and  mode  of  fixing  in  the  tines  or 
teetb^  tile  direction  of  the  bulls,  and  the  manner  in  which  the  horses  are  attached  in 
drawing  the  implements.  It  has  been  suggested  by  the  author  of  The  Gentleman 
Farmer^  that  no  one  harrow,  whatever  its  construction  may  be,  can  be  suitable  for  every 
sort  of  soil,  or  can  act  with  equal  effect  on  such  grounds  as  are  rough  and  smootli,  or 
film  and  loose :  they  must  be  adapted  to  the  nature  of  the  land,  and  the  particular  pur- 
poses the  operator  has  in  view.  It  is  sufficiently  evident,  that  in  the  lighter  sorts  of  land, 
a  small  light  harrow,  with  short  tines  or  teedi,  may  be  sufficient  for  the  purpose ;  but  in 
strong,  heavy,  and  tenacious  soils,  or  such  as  have  been  newly  broken  up  from  the  state 
of  old  leys,  or  from  a  state  of  nature,  such  as  commons,  moors,  and  wastes,  a  harrow 
which  has  a  much  greater  wdght  and  longer  teeth  is  to  be  preferred ;  and  even  where 
the  land  is  rough  and  not  easuy  reduced,  as  in  the  fallowing  and  reducing  of  strong 
days,  two  harrows  combined  with  each  other  may  frequently  be  proper  and  necessary, 
in  order  to  fully  separate  and  break  down  the  cloddy  soil.  And  for  these  uses,  it  has 
adao  been  found  better,  especially  where  the  land*  is  stiflf^  tenacious,  and  abounds  much 
wkh  Ibe  roots  of  weeds,  that  the  harrows  should  not  be  too  thickly  set  with  teeth ;  asunder 
sncfa  circumstances,  where  they  have  a  number  of  teeth,  they  not  only  soon  fiU  and  choak 
up,  which  prevents  them  from  working,  but  are  confined  too  much  to  the  surface,  by  which 
the  soil  18  very  imperfectly  broken  down  and  reduced  into  a  state  of  powdery  fineness. 

25^.  The  harrows  most  generally  used  (Jig,  321.)  are  of  an  oblong  ^utpe,  each  con- 
tuning  twenty  prongs  or  tines,  five  or  six  inches  long 
beneath  the  6u£b  or  bars  in  which  they  are  inserted.  It 
is  still  common  for  every  harrow  to  work  separately ; 
and  though  always  two,  and  sometimes  three,  are 
placed  together,  each  of  Aem  is  drawn  by  its  own 
horse.  T^  great  objection  to  this  method  is,  that  it  is 
scarcely  possible,  especially  upon  rough  ground,  to 
prevent  the  harrows  firom  starting  out  of  tlieir  place, 
and  riding  on  one  another.  To  obviate  this  incon- 
venience, the  exterior  bulls  of  each  are  usually  sur- 
mounted  by  a  frame  of  wood,  raised  so  high  as  to 
protect  it  fh>m  the  irregular  motions  of  its  neighbor ;  "^^^ttJ^g^ 
but  in  many  instances  they  are  connected  by  chains  Tjp*  „  -  ,. 

or  hinges,  or  cross-bars,  which  is  a  prefieroble  plan.  V      P       F 

Another  objection  which  has  been  made  to  the  common  harrow  is,  that  the  ruts  made 
by  the  tii^  are  sometimes  too  near  and  sometimes  too  distant  from  one  another; 
but  this  is  probably  not  a  great  fault  when  the  90U  requires  to  be  pulverised  as  well  as 
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the  seed  oovcrod,  npecully  wben  tbaj  are  pennitted  to  more  im^Wlj  in  ■  btcfal  di- 
rection. Wtwre  I}w  loil  ii  alrndf  fine,  ■■  it  ought  almfi  to  be  before  gnn  wed*  uc 
■own,  lighter  harrows  are  used,  wliich  ar*  ao  coDMructed,  that  all  the  run  are  equidiitant. 

S5T0.  Tlie  anfular-ndeil  /uTigid  liamv  (_/Ic-  333.)  it  one  of  the  best  implementi  of 
the  kind,  u  it  bath  operates  on  the  ground  with  gmt  regulsrit)',  and  ia  \tm  liabla  la 
riUc  or  be  deranged  in  turning,  than  the  coaiman,  or  the  rlumbi^dal  hanow. 


aST  1 .   Tim  tmpropcd  Scalch  or  ritomiaidat  liamnn  {Jig.  333. ),  coniiiti  of  two  barrowi 

joined  together ;   tliey  are  generally   made  heavy  °"° 

or  lif^t,  according  to  the  purpose  for  which  they  are 

intended,  or  the  nature  of  the  ground  on  which  they 

are  lo  be  employed.      Iron  rods  are  Bled  in  two 

bulls   of  each  harrow ,   haTJng   hasps  and  books ;    i 

by  this  means  the  harrowi  are  connected,  and  the 

■aine  distance  from  one  another  is  preserved,  as  that 

between  any  Iwu  bulls  in  tlie  harrow  ;  and  though    | 

the  teeth  aie  not  placed  equidistant  from  each  other  " 

in  the  bulls  of  tliis,  as  well  m  in  the  bulls  of  the 

old  harrow,  nevertheless,  the  teeth  in  tliis  harrow 

move  in  lines  equidistant  from  each  other,  w  that   I 

not  any  two  teeth  of  these  harrows  move  in  the 

same  track ;   and,  ai  they  divide  the  surface  into 

«]ual  small  parts,  the  ground  must  be  pulverised  In 

a  more  expeditious  aod  superior  manner,  than  can 

lie  done  by  tlie  old  common  hartow.     Thiiadvan- 

Inga  is  obtained  by  forming  (be  harrow  not  square, 

but  of  a  rboinboidal  shape,  the  angle  of  which  inunbe  according  lo  the  number  of  tbe  teeth. 
3573.    The  gma  teed  hamnii  is  only  a  lighter  construction  of  the  rhombiHdal  harrow 

or  of  any  other  approved  form. 

SST3.  Tht  trake  ar  kotOuig  harroa  (Jig.  334.)  it  a  valuable  implement.  ItconiiMa 
of  two  frames,  the  one  trian- 
gular and  the  other  oblong. 
By  means  of  the  handles,  (be 
oblong  part  of  this  brake  can 
either  be  raised  up   or  de- 
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by  the  teeth  of  the  triangular 
harrow,  then  the  oblong  bar. 
row  following,  its  teeth  being 
pressed  down  inio  ibe  high 
parts,  cnrry  or  drug  part  of 
tlie  soil  off  from  the  heights; 
and  when  they  ore  raised  up 
by  titc  handles,  Imvc  that  soil 
the  ground  i>  brought  nearly  to  one  plain 
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■urftot,  lAcdMt  that  nuftce  be  boriioDta]  or  doping.  SootetinKs  It  iiia;f  be  Aiuiid  ne  • 
cttBuy  to  place  a  greater  number  of  teeth  in  the  obloag  part  of  the  bnke,  so  w  they  muf 
be  nearer  to  one  anotber,  and  perform  (be  operation  more  efTectiully.  llie  teetb  ara 
made  sharp  or  thin  on  the  fore-edge,  for  cutting ;  broad  and  thick  on  the  back,  for 
strength ;  and  tapering,  from  a  Utde  below  the  buUi  to  their  joints. 

2574.  Gray'i  sftd-hamnu/cir 
vet  wtallitr  {Jig.  3SS.),  pro- 
miaea  t:)  be  umTuI  in  certain 

tentive  foil  and  moist  climate. 
"Die  sowing  of  wheat  under  ei' 
isting  cirtunutanees,  is  one  of 
the  most  important  branciiei  of 
the   corn  fiinner'i  labor.      In 

almost  impObsible  lo  get  wheal 
land  harrowed  acn>nling  1 
comtooD  method,  eapecially  land 
that  has  been  reduced  by  sum- 
mer-rat low,  without  subjecting 
it  to  poaching  from  the  horeen, 
which  is  ool  only  unfaTorable 
to  the  soil,  but  also  orcosioni  a 
great  waite  of  seed.     Hence  it 

often  happens,  that  a  lessquantity  of  grain  ii  gotaown  than  wai  in 
ifae  supply  of  tbo  nlarke^     The  beam  (a)  to  which  the  harrow*  are  attached,  a 
bang  made  shorter  or  longer  as  the  width  of  the  ridge  requim  ; 

to  turn  round  either  lo  tJie  right  hand  or  to         

the  left,  and  the  teeth  of  the  bairows  are 
[^aced  square  in  the  bulla,  so  that  they  can 
he  drawn  from  either  end  al  pleasure.  Hie 
■      '»  (Jig.  3S6.)  may  be  ft         '         "     ' 


S^TJ.  HoTTowi  a/'  varioui  tbidt  are  now  Teiy  firequeiilly  made  of  iron,  which,  when 
the  material  is  not  loo  dear,  is  a  dtairable  cireumstance  on  account  of  thar  durability. 

SSIS.  l^btah  Aarnno  (Jig.  ^37.)  is  used  for  hairowing  giwsa  lands,  and  corering 
grass,  m  cloTer  tevds;  smalT  rigid  branchea  of  spray  are  interworea  in  a  frame,  connst- 
ing  of  three  or  more  croa-faars,  filed  into  two  end-pieca  in  audi  a  manner  as  to  be  reiy 


rough  and  brushy  underneath.  To  the  eitremities  of  the  frame  before  are  Bomctitnas 
altacbrd  two  wheels,  about  twelve  inches  In  diameter,  upon  which  it  moves ;  sometjine^ 
bowerer,  wheels  are  not  employed,  but  the  whole  rough  surface  is  applied  to,  and  dragged 
on,  Ilic  ground. 

2577.    Tht  only  eumtial  wipUmmt  vfllu  hamno  kind  is  the  rhomboidal  {Jig.  323.). 

Sect.  IV.  Of  Rollert, 
25TS.  Tlie  mlUr  is  constructed  of  wood,  atone,  or  cast-iron,  according  to  conra- 
nience  or  the  purposes  for  which  it  is  to  be  used.  Fur  tillage  lands,  the  roller  is  used  to 
break  the  lumps  of  earth,  and  in  some  case*  to  press  in  and  firm  the  ground  about  newly- 
Hown  seed  ;  on  gran  lands  it  is  used  to  compress  and  smooth  the  surface,  and  render 
it  better  adiqited  for  mowing.  It  has  been  niaCtcr  of  dispute  whether  rollers  with  large 
or  small  diameters  have  the  adfaotage  in  point  of  effect  upon  tlie  land.  ■  It  is  probable 
ilut  there  may  be  inconvcnieudcs  in  both  extremes.  TJic  roller  iJiould  not,  howercr,  be 
so  small  as  to  require  much  loading,  as  by  sucli  means  much  limu  and  labor  ii  lost.      A 
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late  writer  tdriam,  ttut  in  ■■  ccnitnictiiig  hatTf  loUerB,  the  worknen  duuld  be  OBtfol 
liiet  the;  have  oot  too  great  a  diameter,  whaterer  the  matoial  be  oT  which  ibey  are  fbno- 
ed,  ■■  l£e  preuure  ii  diminiihed  where  the  implemenl  ii  of  Tei;  large  sue,  b;  ila  n-Ming 
on  too  much  lurtace  it  once,  except  en  addition  oT  weight  in  proportion  be  made.  Bjr 
having  the  roller  nude  vnall,  when  l«ded  to  tbe  Mine  weight,  a  much  greater  efiect  wiU 
be  pro-^iced,  and  a  conudenble  saving  oC  expense  be  made  in  the  conKruOioa  of  tbe 
implement-"  And  be  recommends  that  "  all  the  larger  Kiru  of  rollen  rikould  ban 
double  ibafta,  in  order  that  the;  may  be  drawn  by  two  honea  abreaa ;  and  lucb  •*  are 
employed  for  arable  lands  ihould  hare  a  sciaper  attached  to  tbem.  Una  addidoo,  be 
thinU,  nrei  much  time,  and  preienta  the  drirer  the  trouble  of  coiutantl;  acraping  the 
machine,  e^iecially  in  wet  aeaaonB,  and  clayey  tcna-  9tB  p' — ' — ^ 

ciom  laiirli.     Strong  Aames  are  also  necessary  {oi^s^:S^= — J«j  ■      ^ 

n>11an,sa  that  proper  weights  may  be  put  upon  them;  "nrrj^T^' 

and  opal  boiet  or   carts   (fig.  328.)  placed  upon  Ti^M 

them  may  amuetimee  be  requisite,  in  order  to  contain  (OiO) 

•ny  addidoosl  wdght  that  may  be  thought  proper,  aa  v^S' 

Well  ai  ts  reeeite  itonea  or  other  matter*  that  may  be  [Hcked  up  from  the  ground.  Pieces 
of  wood  or  stone,  as  heavy  as  a  man  can  lift,  are  tbe  moet  suitable  substances  for  loading 
these  implements  with,  whn<e  they  have  not  tbe  advantage  of  boiea"  for  Ibe  purpose  of 
coQtainiDg  such  weighty  subatauces. 

3579.  T/u  emunon  roller  is  employed  for  die  commoa  purposes  of  reducing  smis,  and 
for  Tolling  wheat  or  other  crops  in  the  spring,  and  grsai-seeds.  It  ts  genoally  aixxit 
five  or  six  feet  long,  and  from  fifteen  to  thirty  inches  in  diameter ;  but  Iboae  employed 
for  flattening  one-bout  ridges,  in  order  to  prepare  them  for  drilling  turnips  t^on,  are 
commonly  shorter  and  of  much  l«s  diameter. 

S580.  TMe  parUd  catt-iron  nlier  was  invented  to  renwdy  the  inconvenience  ex- 
perienced in  the  use  of  Ibe  common  implement  in  turning  at  the  ends  of  ridges  or  othw 
placet,  wliere,  &om  their  not  moving  upon  their  axis,  but  being  drawn  along  the  surftoe 
of  tbe  ground,  they  are  liable  to  bear  it  up,  and  make  depresnons  before  the  cylinder 
oomes  again  into  the  direct  line  of  draught  |  and  at  the  ame  time  they  are  not  bmn^it 
round  vrithout  great  exertion  in  tbe  teaini.  Hie  cylinder,  in  two  pieces  (fig.  939.% 
obviates  this  inconvenience  by  enabling  tbe  two  parts  to  turn  round  on  tbetr  own  aii^ 
the  one  forward ,  and  tbe  other  in  a  retrograde  direction. 

2581.  TAtf  ^P^  '^  compoUTUt  roStr  is  occoiionaUy  employed  in  working  Allows,  or 
pr^Mring  stiff  bean  laud  for  wheat.  In  stiff  clay-grotmd,  when  plouf^ied  dry,  or  winefa 
bos  beat  much  trod  upon,  the  furrow-alice  will  rise  in  large  lumps,  or  bard  clods, 
whidi  die  harrow  cannot  break  so  ai  to  cover  the  seed  in  a  proper  manner.  In  this 
state  of  tbe  ground,  the  rollers  commonly  used  have  tittle  effect  in  breaking  these  hard 
clods.  Indeed,  tiw  seed  ii  otteo  buried  in  tba  ground,  by  the  clods  being  pressed  down 
Vpon  it  by  die  weight  oF  the  roller.  To  rsnedy  Ibis,  the  spike-roller  has  been  cm- 
ployed,  and  found  very  useful ;  but  a  roller  can  be  nude,  which,  perbaps,  may  answer 
tbe  purpose  better  than  the  spike  one.  This  roller  is  formed  tnna  a  piece  of  lord 
wood,  of  a  cylindrical  form,  on  whidi  are  placed  several  rovrs  of  sharp-pointed  darts, 
made  either  uf  foi^  iron,  or  cost  metal.  These  dsvtt,  by  striking  the  hard  clods  in  a 
oloping  direction,  cut  or  spht  them  into  small  pieces  ;  and,  by  tins  means,  they  mast  be 
more  easily  pulverised  by  tbe  barrow. 
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•OfT  aU  water  ta  (j^-  3W.)  b  lamwlinM  tued  (br  wMa4ag  qxtng 
I  with  liquid  muiiire,  previoiul;  rollins  them.  It  tus  the  advant*ge  of  a 
chine,  in  the  holes  being  easily  clemed  when  cboaked  up  with  the  tluck>- 


S5as.   n*  iWfar 

iDOre  perfect  machine,  in  the  holes  being  emsily 

•ned  water.     Such  a  nuchine  c«i  aeldom  require  the  roller  attached. 

8583,  21ie  JvmiD-rMr  !_fig.S30.),  ii  con- 
trived far  the  purprne  of  ndling  tha  ftimiw*  in 
tteap  hill;  lituatiaDi,  and  other  placet  wbon  the 
conunon  sort  caanot  be  employed. 

S584.  TJu  Norfili  driU-niler,  and  the  rid^ 
■nd  furrow  concave  or  icalloped  rollar  attached  to 
cetlain  tumipdrilli,  hare  already  been  depktad 
(8553.  and  35560- 

35S5.  3V  prtmngplau^  b  •  tenn  erroneou 
kind,  wbidi  has  been  already  deMsribed  (3515.). 

E586.    The  iro/jr  eaential  raUer  for  geuval  purpona,  b  tfae 
a  Bcraper,  and  boi  over. 


S5B7.  Varima  macMnet  for  agricultural  purpoiea  are  occaiionally  bronght  into  notiee 
by  amateur  cuidnlon,  and  some  eten  by  the  profeiiiotial  Aimer.  It  is,  indeed,  the 
^rili^  and  the  chancterisljc  of  wealth  and  intelligence,  to  procure  to  be  made  wbat- 
crer  particubr  drcumstancea  may  require,  in  every  department  of  the  mechanical  agenia 
of  culture.  We  ahal]  only  notice  a  Aw,  and  that  chiefly  ito' the  purpoae  irf  ifaewing  the 
teaoorcea  of  the  present  age. 

3588.  Of  macMnet  for  b^mg  land  IrvrC  two  may  be  noticed :  in  the  fint  and  bat 
(Jig.  331.],  tfae  horses  are  bameiaed 
•o  a  pole  (a),  iriiieh  u  joined  to  an  aile  , 
hairing  a  pair  of  low  wheeli(i,  c).  Into 
ttna  uleme  are  mortised  two  lung  side, 
^ecea  (d),  terminating  In  handles  (t,  e). 
Bcanewhu  inclined  to  these  long  or  up- 
tiet  ude  pieces,  shorter  lower  ones  ais 


;  its  back  part  (/),  li  strongly  attached  to  an  aile  [fy.  3SS«),  and  to  the 
thb  the  scraper  part  (h)  is  firmly  screwed.  The  Ironl  ends  of  the  slide 
irons  Ifg.  331  m),  turning  up,  pass  easily  through  mortiKa 
in  the  upper  side-pieces  (d),  where,  by  means  of  {uni, 
the  inclination  of  the  slide  irons,  and  of  the  back  board, 
can  be  adjusted  within  narrow  limits,  according  fo  the 
nature  of  the  soil  to  be  levelled,  and  the  mass  of  earth 
preriouily  loosened  by  ploughing.  This  eanb  the 
back  boud  is  intended  to  collect  and  force  befi»«  it, 
until  tha  inacbine  arrives  at  the  place  where  it  b  In- 
tended to  be  deposited.  Here,  by  lifting  up  the  hinder 
part  of  Ibe  machine  by  its  huidlea  (s. «),  the  content* 
■re  left  on  the  ground,  and  the  machine  proceeds  to  a 
&esh  Ullock.      fSuiji.  Encyt.  Brit.  i.  25.) 


^  pair  of  horses ;  it  coUects  earth  at  the  plr 
bolder,  who  contrives  to  make  the  bones  I 
by  merely  letting  go  the  handle  (a),  and 
onptied,  as  already  deacribed  (501. j. 


9590.   TheleveOing  kammi  (3573.)  b  adequate  for  all  ordinary  purposa. 
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2591.  Tha  horie  machiKa  of  hirvert  ■nd  haydrae  are  duefly  the  throhli^  mufkinc, 
ibe  hay  tedder,  and  hone  rakei. 

SuuiCT.  1.      I>f  HoTte  RaJiaawl  Haymaking  Uaddnei. 

2592.  Baking  machina  are  not  in  Tery  general  uie ;  but  irhere  com  is  mown,  they 
are  nicceaarully  employed  in  drawing  togMbcr  the  icattered  Malka,  and  are  ■!»  ol  great 
use  in  hay-mAing.  The  saving  in  both  caaea 
consists  in  the  aubstilutioa  of  animal  for  manual 

8593.    The  tommon  or  NorfM  hone-raki  (Jig. 

334.)  is  employed  fur  barley  and  oat  crops,  and 

alaa  for  hay.     One  man,  and  ■  hone  drinn  by 

means  of  a  line  or  rein,  are  amiable  of  clearing 

from  twenty  to  thirty  acres,  in  a  moderate  day's 

work  ;  the  gmin  being  deposited  in  regular  rows 

or  lines  across  die  Iteld,  by  smply  lifting  up  the 

loot  and  dropping  it  from  the  teeth,  without  the  horw  being  stopped. 

i^  ^^^  3594.    T^AarMMuUfenvb!  (jf;.  335.)is  a  large 

heavy  kind  of  horse  rake,  having  strong  iron  teeth, 
fourteen  or  fifteen  inches  in  lenglti,  placed  at  five  or 
sii  incites  from  each  other,  and  a  beam  four  inchea 
square,  and  eight  or  ten  feet  in  length.  In  drawing 
it  two  horses  arc  sometimes  made  use  <rf*,  by  which  it 
capable  of  clearing  a  considerable  quantity  of  5tub- 


»  rake  diSen  little  fi 
fallowing 

'here  a  good  system  of 
G«ndancy  in  the  soil,  ai 


95.    The  couci-gran  rait  diSen  little  froiD  tb« 
and  is  employed  in  fallowing  lery  (bul  lands,  lo 


rait  (Jg.  536.)  isadjusledby  wheels,andismdily 


put    in   and  ont  of  gear,  by  means  of  the  handles  (a, a)  and  bent  iron  stays  (6,b). 
It  is  drawn  by  one  horse  In  ihsfls  (c),  and  is  a  very  efTectivc  implement. 

2597.  The  hay  tedding  nucjUxc  [^.  337.),  invenU'd  about  lHOO,by  Salmon  of  Wo- 
hum,  has  been  found  a  very  useful  implement,  espedally  in  making  natural  or  meadow 
hay,  whidi  requires  to  be  so  much  mere  frequently  turned,  and  thinner  spread  out,  than 
hay  from  clover  and  rye  grass.  It  consists  of  an  axle  and  pair  of  wheels,  the  aile 
forming  Ihe  slud  of  an  open  cylindrical  frame,  fumed  by  arms  proceeding  from  il, 
and  from  the  uitremi lies  of  which  bars  arc  hied,  set  witli  iron  prongs,  painting  outwards, 
and  about  lii  inches  long  and  curved.  Hicre  is  a  ctankby  whiclilhiscylinderof  prongaia 


BAKES  AND  HEAPING  MACHINES. 


nued  from  the  grouod,  when  tfae  nuchine  is  going  to,  and  returning  rnnn,  the  Held ;  or  when 

■I is ttot  wsDtctl to Oprnte.  Itiadravrn  b;oiieborae,uul,an 

tbe  whole,  aniwenu  a  tedding  macliine  perfect);.    In  the 

Deighborbood  of  London,  where  meadow  ha;  ii  h>  eitcn. 

sirely  made,  it  is  found  to  produce  a  great  unog  of  labor, 

and  i>  now  coming  into  Terj  general  use. 

S5S8,  Theluij/ncwipornBeep^  fig,  33S.)  it  an  lmp]enKat 
for  drawing  or  iweeping  accumulations  of  hay  to  the  cart 
or  rick,  or  to  an;  larger  accumulations.  Sotnetimea  a  rope 
ia  merely  put  round  tbe  heap,  especially  if  it  has  been  a  ' 
lew  days  in  the  cock,  or  piled  up ;  but  the  most  genc- 
fil  hay-swoop  consists  of  two  curved  pieces  of  wood,  sii 
«r  ei^t  feet  long,  joined  by  upright  pieces,  so  as  to  form 
HmethiDg  like  the  back  of  a  chur.  To  the  four  corners 
of  tlna,  rope*  are  attadied,  which  meet  In  tbe  hook  of  a 
ooe  boTN  Whipple  tree  (a). 

SustacT.  9.      Staping  Maekmet. 

Sj99.  Tiough  reaping  macMnei,  a  we  havt  seen  (1S3.),  are  ai  old  as  tfae  time  of  the 
Bomana,  one  of  an  effective  description  ia  yet  a  desideratum  in  agriculture.  Tbe  high 
price  of  manual  labor,  however,  will  probably  in  time  call  forth  such  a  reaping  machine 
as  roay  be  employed  in  all  ordinary  Bituations,  and  this  is,  perhaps,  all  that  can  be  desired 
tg  expected.  Com  laid  down,  or  twisted  and  malted  h;  wind  and  rain,  or  growing 
vpoog  tiees,  or  on  veiy  irregular  aurfaces,  or  steep  aides  of  hills,  will  probably  ever 
require  to  be  reaped  by  hand.  But  independently  of  the  high  price  of  labor,  deapatchf 
■a  an  able  author  obs^vea  (Supp.  Sncyc.  Brii.  i.  118),  is  a  matter  of  great  importance  in 
ancfas  climate  astbatof  Bntain.  In  reaping  com  at  the  precise  period  ofits  maturity,  the 
advantages  of  despatch  are  incalculable,  especially  in  thoee  lUttricts  where  the  difflculqr 
of  proeuiing  hands,  even  at  enonnous  wages,  aggrarales  the  danger  from  tbe  instalnliq' 
of  tbe  aeaaon.  It  cannot,  therefore,  (ail  to  be  interesting  ;  and  we  hope  it  may  be  also 
useful,  to  record  amna  of  the  more  remarkable  attempts  that  have  been  made  towards  an 
Invention  so  eminently  calculated  to  forward  this  most  important  opeiaD'on. 

SSQtL  n*  JInt  Btitmft  at  m  rtafhu  — aaliaj,  so  hi  as  we  have  learned,  was  made  bj  Borce,  wbo 
tteslned  s  p^eM  ftr  a  naplna  mxhln  Rfteen  or  twenl*  yean  ago.  'm>  usdilM  <na  pUced  ka  a 
nihwbecM  tarrtHf*,  soeiawfut  resaaibUBc  ■  emmm  cart,  but  tbe  wbtet  wen  flied  upon  Un  ule,  m 
thai  It  mBlrea  slang  a-tHi  tlieBi.  A'caw.wlMel,wltliln  tbacaniua,tiiiMdanBalkn(neat  theutipaead 
0fai1iadiBeda]dt,aadatlbekHrercnfof  (his  wssalAiter  vbv^  whlchgarea  lapld  inotfcHi  tosptakon 
■aed  IBBB  a  vcittcal  alts,  In  tbe  finciaftof  tbecairlaK  aad  rather  oa  ens  lUsiMitliM  II  wsnlbiAin 
oHa/tbeirtKelsof  theantaie.  Tit*  vvHkal  wtoiUe  deecended  to  within  a  ttw  Indus  if  ibt  suAm 
d  >be  (round,  and  had  there  s  niuBbtr  of  sntbt*  Bxed  upon  It  horiSDinslly.  tills  maetaia^  when 
wheeled  aloBf,  would,  by  the  lapld  renlutlDD  of  lis  seylh*^  cut  down  s  portion  of  the  nsa  gmwlea  una 
tlw  gnjund  over  which  II  paisea,  but  having  no  provHon  tot  gatberint  up  Iba  con  la  raiMs  end  laying 
It  la  Jfver  beape.  It  wai  wbnUr  unnltedtP  tbt  purpose. 

Idadoa,  soBie  ymn  ■ftariruda    The  principal  i 
MnulTSIeel  plate,  made  very  ihiirint  theedgt, 

sqUies  of  ths  wWns]  mactibie. 

aSCS,  A  madUmt,  ktaaOrd  bu  OladiUma,  ^  CalUc  Doiiglai,  Id  (b*  itewuUr  oT  Kiieudbrlght,  01>ersltil 
upon  nsaily  the  ssme  prindplea  Willi  Plucknet'i]  but  OiaditDne'i  made  ItiwaA  much  lietter  bj  inon. 
dudng a dxculsT taUc, with stroogwoo'"  - — '"■  — '-' — '  ■"»^-"  -—--a  — ■..-■.  —  a — i  i»»-jl_^i_ 
snribecutin sod lanlld toil.    TbEi 


etnl  quaal 


Lken  !«■;  bl  s  nkB  or  nnqvi 
ro  this  BuchW  wii  added  a  nt 
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be  back  pan,  oi  oiipaaile  lid*  In 


«7,  irtiLch,  hdhg  Bliran  kqM  In  Dootiict  with  tbo  KRat  c^tlfi  u  tb«  back  pa 
;rt  thecuttloff  tfjuupnniTjedfknitIt  coniunUjr  grtHind  to  a  Aharp  cdn. 
903.  SiUmM  tfWobinmiidi  Uw  vitaUrmft,  uid  hii  InienUon,  R  la  ■ 


M  toully  dlfflwnl 


rabvuii  and  it  was  pravidol  vllh  a  tett  onnplne  aHiaratui  for  Lajrlng  lid 
S601  7h  latfMi  machine  <_fig.  JjO ),  ojh]  hj  mucli  tM  meet  ingmloui  ud 


prlnclpLr,  u  it  cu 


pmerttanw.hlaiucMHliiiiinpiTJTeiniTili.Bnd  logmioui  j«  tlmple rantriiancM far  remot jfng defce«^ 
aObrd  ttnni  gmundi  la  faope  that  he  irlU  ulUmalely  lUCCHd  in  rcndrrini  hia  nuctilnc  a  moat  TiluabM 
•cmiuiUon  to  agricultutliti.  He  nude  the  flnt  ulal  of  hli  nuchlnt  upon  a  imall  icale,  diiriii(  thg  burnt 
itf  1811.  11  vaa  tlKIl  IvTOilghcbT  two  men.  In  ISIS  be  conatnicted  one  uoan  a  larver  lule.  tAbF  vfniwht 
In  a  hone;  but  thougfa  lie  cut  down  irveni  acn>  of  oUa  and  barler  wl 
that,  wbeo  met  bj  en  acdiviir,  the  horae  uuU  mt  laim  Ibe  nucbiM 

made  a  nwrv  njccvaAjl  attempt,  with  an  imnrovad  raachkne,  vwk«d  bj  obE  ia»u  >!«■  ^wv  «»«■»  ^  mm^ 
I1SI4)  II  wai  atUl  (ailtaec  iDiproied  br  an  additional  iptKntiH,  teodlnt  to  Rguhle  tbe  anjUstisa  of  the 
cutln.  when  workliw  onanunereo  luiAce.    Hk  Ingcnlwt  machlDelua  been  anin  tiled.  In  Sef>teiBb*r 

hoai  and  ■  qiutto'.  Th>  trial*  nude  wtth  It  OB  HluM,  though  not  txlwriT*,  wen  tuMOarj ;  and  In 
rcaplnf  0*1),  ttaeaoni  wat  laid  down  In  the  mottietulaimanBer,  Tlie  evmc  of  thU  bucMh  b  drcnin, 
■odopeialei  boitiontallT ;  It  li  anKHted  to  ■  drum  aHUMCted  with  tho  nire^fut  of  tbe  madiliw,  Ua  Uada 
pnjecHng  aona  Inchca  bemoan  the  perlptieTj  of  Ibe  lower  end  of  the  dram ;  and  the  machine  b  ao  ton- 
unicted  a  to  eoanunidiKL  hi  raoeUv  Ibrwud,  a  n^  mtatorr  motion  to  lU*  dram  and  cutter,  by 
whtck  tbe  italka  are  cut,  and,  Ainiivu|ioB  the  dram,  are  curled  couad  end  thrawn  offin  lepibirowi. 
IVIt  man  Ingenloui  piece  st  machlneri  will  cut  about  an  EtnUah  acre  Jier  hour,  durin*  whlfA  Une  the 
anttD  rcmiln*  (o  be  Ibur  Unea  ihupeiWI  with  >  conmeB  BOrlhe  itaoe.  Ilie  eipenee  of  ttala  macbliia  i> 
eatlmated  at  fmn  thin;  la  ttaiity-BTo  pounda.  ir  pnjperi;  manaxed.  It  maylait  for  man]r  feua  i  uilj 
ceiiulring  a  new  cu  lie  every  two  or  three  yc«n,  ar^aiiwblch  cannot  cott  much. 

S605.  A  nucUnc  far  reatang  the  headi  or  seed  podt  of  doner  (^Jig.  340.),  wbere  tbe 
second  growth  of  lh«l  crop  la  left  to  stand  for   lecd,  — 

tuu  been  uied  b  some  pirli  of  Norfolk  and  Suffolk.  « 
It  consiaEs  of  a  comb,  the  teetb  of  wbich  are  Unco- 
ihaped,  very  ahnrp  and  set  close.  lliiH  comb  is  aRiied 
boiiiontnll;  (o  the  fore-part  of  the  bottom  of  an  open 
box  or  borrow,  which  ie  drawn  by  OTie  borw  and 
guided  bj  a  nun,  who  empties  tbe  barrow  in  regular 
lines  across  the  field  by  rneam  of  an  implement  (a),  which  serves  also  to  clean  the  teeth. 

2606.  A  madiine  for  monnng  clover  hay  bat  frequently  been  altemptrd,  but  not  yet 
perfected.  One  by  Plucknet,  of  the  Blackfriars  Road,  London,  succeeded  tolerably, 
but  neier  came  into  use :  it  consisted  of  circular  kniies  put  into  rapid  motion,  and  the 
cut  stalka  piided  to  one  aide  by  a  reiolving  cradle,  like  that  ittacbed  to  Com  and  scythes 
(940S.}.     It  nerer  came  into  use. 

SiCT.   VII.     Machina  of  Deporlaliim. 
3GOT.    Hie  carriage  or  coneeyanet  machintt  {/'  f^^ictiAKre  are  chiefly  carts  and  «rag- 
g<»is,  and  tbeir  several  Tarietic& 

SGOe.  CarU,  like  other  implements,  Tiry  in  their  forms  and  modes  of  constructian, 
according  to  Ibe  nature  aixl  silualion  of  tbe  roada,  and  many  olber  local  drcumstances ; 
but,  for  tbe  purposes  of  bnniog,  thoK  of  the  single-borsc  kind  ore  in  general  the  most 
advantageous  and  useful.  The  advaatagea  of  single-horse  carts.  Lord  R.  Seymour 
fbserres  f  j<im.  Ag.  iivii.),  are  unireraallj  adtnitled,  whErererlbej  have  been  attentiwlr 
comiUHl  with  carriages  of  any  other  description.  A  horse,  when  he  acta  singly,  will 
do  half  aa  much  more  woi^  as  when  be  acts  in  conjunction  with  another ;  iJiMm  to  say, 
^that  two  bones  will,  separately,  do  ii  much  work  as  three  conjunctiiely  :  this  arises,  in 


BODK   IV. 


CARTS. 


3»» 


tlw  fint  place,  Ikom  the  tingle  bone  being  fo  near  the  load  be  draws;  and,  in  tbe  tMut 
place,  from  the  point  or  line  of  draught  being  so  much  below  his  brOMt,  it  bdng  usual 
to  make  tbe  wheels  of  single-horse  carts  low.  A  horse  harnessed  singly,  has  nothing  but 
his  load  to  contend  witi ;  wheress,  when  he  draws  in  conjuncUon  with  another,  he  is 
generally  embarrassed  by  some  difference  of  rate,  the  horse  behind  or  before  him  moving 
quicker  or  slower  than  himaeif ;  he  is  likewise  frequently  inconvenienced  by  the  greater 
or  lesserHieight  of  his  neighbor :  these  considerations  give  a  decided  advantage  to  the 
single-horse  cart  The  very  great  ease  with  which  a  low  cart  is  filled  may  be  i^ded ;  as 
a  man  may  load  it,  with  the  help  of  a  long-handled  shovel  or  fork,  by  means  of  his  lumds 
only  ;  whereas,  in  order  to  fill  a  higher  cart,  not  only  the  man's  back,  but  his  arms  and 
whole  person  must  be  exerted.  To  the  use  of  single  horses  in  draught  there  can  be  no 
oljection,  unless  it  be  the  supposed  necessity  of  additional  drivers  cr^ited  by  it :  the  fact 
Iwwever  is,  that  it  baa  no  such  effect;  for  horses  once  in  the  habit  of  going  singly,  will 
follow  each  other  as  uniformly  and  as  steadily  as  they  do  when  harnessed  together;  and 
accordingly  we  see,  on  the  most  fkequented  roads  in  Ireland,  men  conducting  three, 
four,  or  five,  single-horse  carts  each,  without  any  inconvenience  to  the  passengers :  such, 
likewise^  is  the  case  where  lime  and  coal  are  generally  canped  upon  pack-£>rse8.  In 
some  of  tbe  northern  counties  of  I3ritain  also,  one  man  manages  two  or  three,  and 
sometiniea  nxN«,  one-horse  carts. 

S609.  ^rtf  drawn  by  one  or  two  kot$e$f  says  a  writer,  whose  authority  is  unquestionable 
(Sv^p*  EnofC,  BriL)f  are  the  only  form  carriages  of  some  of  the  best  culttvatod  counties, 
and  no  other  are  ever  used  in  Scotland.  Thdr  load  depends  upon  the  strength  of  tbe 
horses^  and  nature  of  the  roads ;  but  in  every  caae^  it  is  asserted  that  a  given  number  of 
horses  will  draw  a  great  deal  more,  according  to  some  one-third  more,  in  single-horse 
carta  than  in  waggons.  Tw»>horse  carts  are  still  the  most  common  among  formers  in 
Scotland;  but  thoaie  drawn  by  one  horse,  two  of  which  are  always  driven  by  one  man, 
are  unquestionably  preferable  for  most  purposes.  The  carriers  of  the  west  of  Scotland 
usually  load  from  a  ton,  to  a  ton  and  a  half,  on  a  single-horse  cart,  and  no  where  does  it 
eany  less  than  IS  cwt.  if  the  roads  are  tolerable. 

S610»  WheeUy  such  as  are  broad,  with  conical  or  convex  rims,  are  common  in  England ; 
in  Scotland  tbe  wheels  are  generally  narrow,  though  broader  ones  are  beginning  to  be 
introduced.  Those  used  for  the  common,  or  two-horse  carts,  are  usually  about  4  J  foet 
high,  and  mounted  on  iron  axles.  The  advantages  of  broad  cylindrical  wheels  have 
bMn  illustrated  with  much  force  and  ingenuity  in  several  late  publications.  {Commuiii' 
caUomg  to  the  Board  of  Agriculture ^  vol.  ii.  and  vol.  vii.  part  i.) 

261 1.  The  Scotch  one-hone  cart  in  general  use  in  husbandry  is  what  is  called  a  ckee 
amp  atrty  and  is  either  used  with- 
out or  with  a  frame  (Jig.  341.) 
for  com,  straw  or  hay.  On  draw- 
ing out  an  iron  pin,  the  fore  part 
of  the  body  rises  up  from  the 
shafts,  ^riiile  the  other  end  sinks 
and  allows  the  load,  whether  of 
dung,  earth,  or  stores  in  the  close 
cart  or  of  hay,  or  sheaves  of  com 
<m  the  cart  and  frtme,  to  fall  to 
the  ground. 

2612.  The  Scotch  two-hone  cart  differs  little  from  the  one-horse  cart,  exceptmg  in 
being  larger.  To  prove  the  inferiority  of  double  to  single  horse  carts,  Gray  observes, 
**  that  whatever  greater  part  of  the  load  is  placed  before  the  centre  of  gravity,  which  is 
always  in  the  axle,  must  rest  constantly  on  the  horse  that  is  in  the  shafts.  In  going 
down  hill,  this  burden  must  be  considerably  increased,  especially  if  the  load  be  high  above 
the  centre  of  the  axle,  or  the  descent  steep ;  and  the  additional  burden  upon  the  shaft- 
horse  is  always  in  proportion  to  these  two  causes  united.  But  there  is  another  disad- 
vantage ;  for  unless  the  line  of  the  draught  of  the  foremost  horse  be  exactly  in  the  line, 
from  the  hook  of  his  colhu:  to  the  centre  of  the  axle,  (which  is  hardly  possible),  he  will 
perpetually  be  pulling  down  the  hindmost  horse,  or,  in  other  words,  will  be  giving  him 
more  wei^  to  carry.  For,  as  the  traces  of  the  foremost  horse  are  generally  fixed  upon 
the  shafts,  this  throws  his  line  of  draught  at  a  considerable  angle  above  the  centre  of  the 
axle;  from  which  it  is  evident,  that  although  the  road  be  ever  so  level,  yet  in  evsYy 
double  or  two-horse  cart,  the  foremost  horse  must  either  not  draw  at  all,  or  must  bring 
additional  weight  upon  the  horse  in  the  shafts,  which  weight  will  always  be  in  proportion 
to  the  force  with  which  the  trace-horse  draws,  and  the  largeness  of  the  angle,  which  the 
line  of  his  draught  makes  with  the  line  from  the  hook  of  his  collar  to  the  centre  of  the 
axle.  Besides,  unless  the  driver  be  more  careful  than  ordinary,  and  keep  the  trace  horse 
to  his  duty,  the  other  one  has  not  only  this  great  weight  to  carry,  but  also  the  whole  load 
to  draw.     Tbe  angle  is  increased  considerably,  when  the  trace  horse  is  of  a  lower  aie 
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than  the  one  in  the  ihafts,  wbidi  nu;  fhquenllj  happen  {  and  by  Ihia  inaaiu.  a  mDI 
greater  bunkn  is  laid  upon  iIh  buck  of  the  bone  employed  in  the  tbafbi. 

9613.  Improved  huo-horu  earti  I  Jig.  343.]'      I^  ""f  ^  ">gKetied  to  those  who  are 


Ebnd  of  employing  tn^-horsc  csrts,  that  In  order  to  adjust  the  I 
with  aa  little  injury  u  possible  to  the  one  behind,  and  by  this 


of  the  fore  horse 
.IS  make  both  Ihdr 
[■  cmncide,  two  iron  franm  are  liied  into  the  aile,  in  each  of  wlricfa  is  placed  ■ 
soeent  or  wborle.  Upon  these  aheeves,  pais  a  rope  or  chain  (a).  In  the  outside  of  each 
riiaft  ii  filed  a  long  iron  sla|de ;  and  on  each  staple,  is  placed  an  iron  slider  (i),  hanng 
liberty  to  shift  either  forward  or  backoard  ;  the  ch^n  fVom  the  collar  of  the  shaft  bono 
is  hooked  into  the  eye  of  the  slider  ;  and  the  chain  or  nype,  by  which  the  foreinott  horse 
draws,  passing  fTorn  his  Gollar  (c),  round  on  the  shecTe  at  tha  aile.'ii  hooked  into  tb« 
other  eye  of  the  slider.  By  this  means,  the  two  hones  are  so  connected,  that  if  the  one 
ihall  relai,  immediately  the  exertion  of  the  other  horse  presses  the  collar  hard  upon  hi* 
iboulders,  so  that  be  must  either  eiert  himself,  or  be  pulled  bsckwardb  Thus  the  ex- 
ertion of  the  two  bcirsei  are  united,  so  as  to  form  one  power,  applied  to  the  cart,  in 
idaceof  two  powers,  working  generally  against  one  another,  which  must  be  the  case  in  the 
conunoB  way  of  attaching  two  horses  to  a  cart.  But,  by  this  way  of  yoking,  (he  shaft 
horae  receiies  no  additional  burden  from  the  exertion  of  the  trace  horae,  as  (bey  both 
draw  from  one  paiat,  which  is  the  centre  of  the  axle,  to  the  hooks  of  their  respectJTa 
collars,  by  which  their  powers  must  nearly  coincide.  If  this  c<^ncidence  does  not  take 
place,  it  ia  erident  that  the  two  horses  will,  to  s  certain  d^ree,  be  pulling  against  one 
another,  which  must  be  extremely  distressing  to  each  in  his  turn,  especially  to  the  one  in 
tlie  shafts. 

S6I4.  The  com  cart  has  a  longer  body  than  the  close  Cart,  and  the  sides  and  eods  an 
open  and  support  two  rails  along  each.  It  is  made  to  fit  the  axle  and  wheels  of  tlw 
dose  cart,  and  is  chiefly  used  in  liaytime  and  harvest,  wlien  it  ia  supposed  to  admit  of 
bfiog  OD  a  la^er  load  of  sheaves  or  hay  than  the  cart  and  frame. 

Sei5.  Lard  StmervHWi  drag-cart  (_fig.  343.)  is  constructed  with  a  CMitrivalice  for 


ts  pressing  loo  much  on  the  cattle  in  going  down  hill,  is  by  a  lootlied  rack,  screwed 
to  the  front  of  the  cart,  and  worked  by  a  pinion  and  handle  (a)  immediately  connected 
with  the  pole.  By  means  of  this  pinion  and  rack,  the  front  of  the  cairiage  is  elented 
more  or  less,  in  proportion  to  the  declivity  of  the  bill,  by  which  means  the  wright  of  the 
load  is  made  to  bear  more  on  the  axis,  and  less  on  the  necks  of  ihe  oxen.  A  fticUon 
drag  {h\  is  made  to  press  more  or  less  on  the  side  of  the  wheel,  according  to  (lie  steepness 
of  the  descent;  the  one  end  of  it  is  connected  with  the  tail  of  the  cart  by  a  small  chain, 
and  the  other  end  tothe  front,  by  means  of  a  toothed  mck,  which  catches  on  a  staple  in  the 
front  of  the  cort,  by  which  the  fiiction-bar  may  be  made  to  press  on  the  side  of  the  wheel, 
more  or  less,  at  the  discretion  of  the  driver;  tlie  notches  or  teeth  in  this  rack,  il  jsotnened, 
should  be  OS  close  to  each  other  as  circumstances  will  permit. 

aDiTincH,  ire  uld  ID  be,  lu.  Ttit  awlbad.  wbkfc 
re  of  grsTltj  of  Uw  load,  k  ss  to  lurg  a  \mfa 
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bmfng  on  the honet  or  Oittte,  in  goiiwdown  hUL  Sdly,  The  method  of  applTlOR  Motion  to  the  ^ide  of 
the  wbed,  to  jregulate  the  motioD  of  the  oarrUge  In  gouig  down  bill  (Instead  of  locking  the  wheeb),  the 
advantages  of  which  method  appear  to  be  ai  follow :  namely,  first,  the  pressure  and  degne  of  fHctloo  may, 
with  great  expedition,  be  adjusted  to  the  steepness  dT  the  declivity,  so  that  the  carriage  will  neither  press 
forward,  nor  require  much  exertion  to  make  itlfollow  the  cattle :  secondly,  the  Motion  is  so  applied  to  the 
wheel,  that  a  given  pressure  will  have  twice  the  eflbct  in  retarding  the  progress  that  it  would  have  if  im- 
mediately iq>pbed  to  the  body  of  the  carriage,  or  to  the  axis :  and  by  applymg  the  Motion  on  both  sides  of  the 
wheel,  the  risk  of  heating  and  destroying  the  Mction-bar  is  much  less  than  if  the  same  degree  of  Mction 
was  applied  in  one  place.  Sdly,  This  apparatus  is  so  conveniently  placed,  that  it  can  be  instantly  applied 
or  adjusted,  without  stopping  ue  carriage  or  exposing  the  driver  to  the  same  danger  as  ^n  mclung  a 
wheel.  And,  4Chly,  This  contrivance  wiU  assume  yet  a  greater  importance  when  applied  to  both  the  hind 
wheels  of  waggons,  by  which  means  the  resistance  may  always  be  proportioned  to  the  steepness  of  the 
descent,  the  tearing  up  of  the  road  prevented,  the  unnecessanr  exertion  of  the  Cattle  in  drawing  the  locked 
carriage  down  hiU  avoided,  the  danger  to  which  the  driver  u  sometimes  exposed  in  locking  U>e  waggon, 
wheel  totally  evaded,  and  the  time  now  lost  in  locking  and  unlockhig  the  wheel  saved  to  the  proprietor. 

261 7.  The  impnwed  quarry  cart  has  a  bend  in  its  iron  axle^  which  brings  it  within  fbur- 
tcen  inches  of  the  ground,  although  moving  on  wheels  more  than  five  feet  high.  The 
ease  with  which  it  is  drawn,  loaded  and  unloaded,  is  superior  to  the  common  cart  in  the 
proportion  of  seven  to  three. 

^618.  Tht  tliree  whed  cart  is  a  low  machine  on  wheels  about  two  feet  in  diameter,  the 
third  wheel  placed  in  Uie  middle  before,  and  generally  of  smaller  sice  than  the  two  others. 
It  is  used  for  conveying  earth  or  gravel  to  short  distances,  as  in  canal  and  road  makings 
and  for  these  purposes  it  is  a  most  valuable  nuchine,  and  in  very  general  use. 

SuBsxcT*  9.     Waggons, 

2619.  Waggons  constructed  in  different  forms,  and  of  various  dimensions,  are  made 
use  of  in  different  districts  of  the  kingdom ;  and  mostly  without  much  attention  to  the 
nature  of  the  roads,  or  the  articles  which  are  to  be  conveyed  by  them ;  being,  in  eeneral^ 
heavy,  clumsy,  and  inconvenient  Waggonft  require  much  more  power  in  the  draught 
than  carts,  and  are  fu  from  being  so  handy  and  convenient,  which  is  certainly  an  ob' 
jection  to  them,  though  they  carry  a  much  greater  load.  There  can  be  no  doubt  that 
more  work  may  be  done  in  any  particular  time,  with  the  same  number  of  horaes,  by  carta 
than  by  waggons,  in  the  general  run  of  husbandry  business,  especially  where  the  distance 
is  small  between  loading  and  unloading.  Waggons  may  perhaps  bo  the  most  proper  sort 
of  conveyances  for  different  sorts  of  heavy  loads  to  a  considerable  distance ;  but  for  home 
bosinesa,  especially  harvest  and  other  field  work,  which  requires  to  be  speedily  performed^ 
carts  seem  decidedly  preferable. 

9620.  WaggonSf  though  they  may  possess  some  adwmSages  over  carts  in  long  jaarn^ya^ 
and  when  fully  loaded,  the  emtor  of  The  Farmer's  Magatdne  observes,  are  now 
admitted  to  be  much  less  convenient  for  the  general  purposes  of  a  farm,  and  particularly 
on  occasions  which  require  great  dispatcfa«  as  in  harvesting  the  crop. 

2621.  The  (rioueestershire  waggon,  according  to  Marshal,  is  the  best  in  England.  By 
means  of  a  crooked  side-rail,  bending  archwise  over  the  hind-wheel,  the  bodies  or  ftames 
of  them  are  kept  low,  without  the  diameter  of  the  wheels  being  much  lessened.  Hie 
bodies  are  likewise  made  wide  in  proportion  to  their  shallowness,  and  the  wheels  run  six 
inches  wider  dun  those  of  most  other  waggons,  whereby  advantages  in  carrying  top-loads 
are  evidently  obtained.  Rudge,  in  his  survey  of  the  above  district,  says,  that  in  many 
districts,  waggons  are  the  principal  carriages  emplojred  in  getting  in  the  hay,  and  are 
either  fUlUbedded,  or  with  three-quarter  beds.  The  former  have  the  advantage  of  a 
greater  length  of  bed,  but  are  not  so  convenient  for  turning ;  the  latter,  though  dimi- 
nished  in  size,  have  the  convenience  of  locking  the  fore-wheels,  and  turning  in  almost  as 
narrow  a  compass  as  a  chaise,  in  consequence  of  the  bed  being  hollowed  out  on  each 
side  near  the  middle,  to  admit  the  exterior  part,  or  felloes  of  the  fore-wheels.  Both 
waggons  are  capable  of  carrying  nearly  the  same  weight,  though  the  former,  being  deeper 
in  the  bed,  is  somewhat  better  adapted  for  the  carriage  of  heavy  articles,  such  as  bags  of 
com,  &c.  For  the  purpose  of  harvesting,  or  carrying  hay  and  straw,  their  length  and 
width  are  increased  by  light  ladd&ra  before  and  behind,  and  of  similar  contrivances 
called  "nthes,"  the  whole  length  of  the  sides.  The  laddera  are  put  on  and  taken  off  at 
pleasure^  in  both  kinds,  but  the  side  additions  are  generally  fiied»  except  in  the  strait- . 
headed,  which  are  in  use  on  the  western  side  of  the  Severn ;  in  these  they  are  made 
removeible,  so  as  to  leave  the  bed  quite  naked. 

2622.  The  Berkshire  waggon^^  .^S^t^^^b^.  844 
(Jig,  344.)  is  constructed  on  a  sim- 
ple and  convenient  principle,  not 
having  the  usual  height  or  we^fat 
of  other  waggons,  while  it  pos- 
sesses sufficient  strength,  and  is 
easy  in  the  draught.  An  im- 
provement suggested  is  that  of 

iesnring  the  space  sufficiently  deep  in  the  body  or  bed  for  the  fore-whcels  to  lock  round 
in  the  shortest  curve,  as  in  the  present  manner  of  its  construction,  a  great  deal  of  time 

Dd 


403  SCIENCE  OF  AGRICULTURE.  Pau  IL 

u  loK  turning  at  tlie  ends  of  the  swaitlu,  in  eurriiig  haf ,  utd  on  many  other  occanon*. 
In  this  wtj,  the  inconvenience  may  be  removed  without  doing  the  Bnullat  injury  to  the 
symmetry  or  Blrength  of  the  caTriage. 

S633.  The  Na^iAk  cart  anil  waggon  li  formed  by  adding  a  pair  of  fore-wbEcU  and 
shafti  to  a  common  cart,  cunnecled  by  a  pole  fl-om  axle  to  axle.  It  is  said  to  be  light, 
cheap,  and  conTenient,  and  capable  of  carrying  nearly  ai  much  hay  or  straw  u  the 
Berkshire  waggon. 

£624.   Jfood'i/iatenl  iDOggrm  (j^.  345.)  ia  a  contriionce  whereby  tbe  lame  carriage 


may,  in  ■  few  minute*,  ha  changed  by  the  driver  into  two  complete  dp-carta  of  the  com- 
mon dimendona,  and  applicable  lo  all  Ibc  u«s  of  carts  in  general,  or  into  one  waggon, 
ao  complete,  that  ■  narrow  inspection  is  neceesary  to  diEtinguiib  it  from  a  comDun 
waggon.  The  carts  hare  a  contrivance  (a,  a)  (o  render  Ihem  more  safe  and  easy  to  the 
hone  in  going  down  a  hill,  and  have  moveiible  aide-ladders,  (i,  b,)  which  will  be  found  of 
.  great  >ne  in  carrying  com,  bark,  &c.  It  may  be  cotutructed  with  perfect  fadlily  by  the 
wheel-wrigbts  of  any  county  ;  its  shape  and  particular  dimensions  can  be  suited  to  the 
wisliea  of  the  owner,  or  to  the  local  fashion  of  his  neighborhood.  The  result  of  consi- 
derable experience  and  inquiries,  enables  its  inventor  to  stale,  that  it  may,  in  anj 
coun^,  be  completed  for  about  five  pounds  more  than  the  coat  of  two  common  cans. 
It  must,  however,  be  admitted  to  be  somewhat  more  clumsy  than  a  common  waggon. 
Sect.  VIII.  ifaehbiesjar  threddng  and  olheraiiie  jtnjiaring  Comfar  Marlct. 
9625.  TVinftAtng  and  jirtpnTolari/  machmei  include  threshing  and  winnowing  machines, 
and  awn  and  smut  machines.  Hreshing  machines  are  common  in  every  part  of  Scotland, 
on  farmi  where  the  extent  of  tillage-land  require!  two  or  more  ploughs ;  and  they  are  every 
year  spreading  more  and  more  in  England  and  Ireland.  They  are  worked  by  hones, 
water,  wind,  and,  of  late,  by  elcam  ;  and  their  powers  and  dimeuHons  are  adapted  to 
ttie  various  sises  of  farms.  Water  is  by  far  the  best  power  ;  but  as  a  supply  cannot  bo 
obtained  in  many  situations,  and  as  wind  and  steam  require  too  much  expense  for  most 
faima,  horses  are  employed  more  generally  than  any  other  power.  Where  wind-milla 
are  erected,  it  is  found  necessary  to  add  such  machinery  aa  may  allow  them  to  be 
worked  by  horses  occaHonally  {□  very  calm  weather ;  and  the  use  of  BteaiD  must  be 
confined,  for  the  most  part,  to  the  cool  districts. 
9SSS,  7V«rm/fon4rKpaniCMjt(if  jtroAi/Wv/dbf  ifraiirwailcagperlbniKdbrlbcAalI.I0theni4Dltet 

pcT^nped,  vft  In  a  ereacer  nuloriEj  ot  inttancn  It  hsi  othervlie.  A  qiuntllj,  perban,  ojiuil  to  thu 
•fed  over  [fa*  coUBlT.  wu  km  even  in  the  bnt  cu«  i  but  when  ihe  aUowuieE  to  the  tluvbec  «u 
either  a  prapoTtJon  ec  the  produce,  Imown  br  Uie  nua€  of  lot,  gvoeraUv  i  Iwtfltr-flllh  part  i  or.  when  he 

thftt  a  quanUtjr,  pcrtufM  doubia  of  whatvu  ragulred  rbrind,  wukin  upon  many  ftrais;  an  eviF  that' 

china  ItantweuUdotbe  work  more  perftctlip';  Oita,  tltereroie,  lenDi  to  have  led  to  the  coDstnuaiM  and 
UK  or  this  vahuhle  nacUnc. 

am.  ntfrH  atmU<f  mKilac,  ss  beftn  obMived  {777.},  wu  Invealed  by  Moata,  mcher  to 
the  then  •hefUKdcniie  oT  Gut  Lstiiiao  i  thg  nuiAlBan  wm  driven  by  *  nler-wlwcl,  which  nit  In 
ROrMUortlleHBitkhidWIthtlHMiued  iBihnhlnfbythehBDd.    Trials  made  wl ' 


those  BuhiBH  were  io  hr  uUiOelaty,  thalaareslriealol'werkwudoDelna^Ten  tbne,  tail  ovng  (o- 
the  velocity  requiicd  to  do  the  work  perftcUy,  they  soon  broke,  and  the  Invenlioo  Ml  tato  dlamee. 

SES&  AmlkerMllHi^  lime  Ham  Sit  the  yearlTO.wss  made  by  a  Ornicr  In  the  palUi  aTDiiiiiUane, 
In  Pertbiblre.  Hb  luddne  was  ennnnictfd  upon  princlp1»  ilinilii  la  the  flu-mni,  havini  an  upright 
shaft  with  ftw  anii  Incloaed  In  s  evllnder,  tfare^  anS  s  hiSf  tea  in  hMght.  and  eight  in  dlimeler,  wiSin 
which  Ike  ibift  and  Itaanm  were  lumidaich  coniidFnblEveliicitj'b}  amter-wheeL  llie  ibeant.  being 
imsenled  bv  the  hand,  were  let  don  time  the  lop  upon  thv  acnu,  br  which  the  gnln  vat  but  out,  uid, 
loMber  with  the  Oraw,  daeoidtd  through  an  opening  In  the  Hoar,  where  they  wcreKpantnl  b^rlddln' 
aMlfannen,  also  turned  by  the  wsler-wheeL 

was.  A  llird  aUcmjil,  about  twcnly  jtm  sftcr,  wu  mxde  by  EldpTtini.  neu  Alnwick,  and  Sman,  at 
Wark,  both  neariy  about  the  nnie  llaie.  Tbric  machine  wu  w  conUruocd  ai  to  act  b)  nibUng,  In  pliice 
oTbraUng  out  Ih*  grain,  Tht  (heivei  were  carried  between  an  iodemed  dnini,  about  M  IM  in  dla- 
aKtcr.  and  a  nurooer  of  rollers  of  cbc  same  deicrlT^iai  ranged  round  the  drum,  lowardt  which  Ihey  are 
pnaMd  by  qaingt,  in  luch  a  wiy  at  lo  nib  out  (he  grain,  Hlien  the  drum  wu  turned  ivund.    Upon  Ins). 
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this  machlM  wai  abo  foimd  ineActtud,  as  along  with  Iti  doing  very  little  work  in  a  given  time,  it  bruiMd 
the jnain,  and  so  materially  hurt  iti  appearance,  as  to  lessen  Its  value  condderaUy  in  the  market 

SsSO.  The  mackine  in  Us  then  impcrfed  stale,  was  seen  by  the  late  Sir  Francis  Kinluch,  Bart  of  Gilmer- 
Ion,  a  gentleman  well  acquainted  with  mechanics,  and  who  had  paid  much  attention  to  country  aflhirs ;  it 
oocHrred  to  him  that  the  machine  might  be  rendered  moro  perfect,  by  inclosing  the  drum  in  a  fluted  cover, 
and  fixing  on  the  outside  of  it  four  fluted  pieces  of  wood,  ci^kable  of  being  raised  a  little  fh>m  the  circum- 
ference by  sprino,  in  such  a  way  as  to  press  against  the  fluted  cover,  and  to  rub  out  the  grain  as  the  sheaves 
passed  between  them ;  but  after  repeated  trials,  it  was  found  to  bruise  the  grain  nearlv  as  much  as  the 
model  ttom  which  it  was  copied.  In  that  state  it  remained  for  some  time,  and  was  afterwards  sent  by 
Sir  Frands  to  a  very  worthy  and  ingenious  character,  Meikle  of  Know  Mill,  in  his  neighborhood,  a 
mBUwright  by  profession,  who  had  for  a  considerable  time  employed  his  thoughts  upon  the  same  subject 
After  much  consideration  and  several  trials,  it  appeared  to  neikle  that  the  purpose  of  separating  ^e 
gndn  ttom  the  straw  might  be  accomplished  upon  «  principle  different  ftom  any  that  had  hitherto  bben 
attempted,  namely,  by  skutches  acting  upon  the  sheaves  bv  their  velocity,  and  beating  out  the  grain,  In 
place  of  pressing  or  nibbing  it  out ;  accordingly  a  model  was  constructed  at  Know  Hill,  in  which  tite 
grain  was  beat  out  by  the  drum,  to  which  it  was  presented  through  two  plain  feeding.rollen,  which  were 
afterwards  altered  for  fluted  ones.  The  first  machine  on  a  larae  scale,  executed  upon  this  principle,  was 
done  by  a  son  of  iMelkle's,  for  Stebi,  of  Kllbagie,  in  the  year  1786.  which,  when  finished,  performed  the 
work  to  the  satisftction  of  all  parties,  and  established  Meikle's  principle  of  tieatlng  out  the  com  as  superior 
te  aB  others.    This  superiority  It  still  maintains,  and  is  Ukely  ever  to  do  sa 

96SI.  Man^  improvemenU  have  been  made  on  these  machinet  since  theis  introduction,  One  of  the  most 
useftil  of  these,  perhaps,  is  the  method  of  delivering  the  straw,  after  <it  has  been  separated  from  the 
eom  by  the  cbcular  rake^  to  what  is  called  a  travelUng-thaherf  which  carries  it  to  the  straw-bam.  This 
ahaker.  whldi  revolves  like  the  endless  web  used  in  cotton  and  other  machinery,  is  composed  of  small 
rods,  placed  so  near  as  to  prevent  the  straw  from  falling  through,  while  any  thrashed  com  that  may  not 
have  been  formerly  separated,  drops  from  it  in  Its  progress,  InstOKl  of  bUing  along  with  it,  where  it  would 
be  trodden  down  and  lost 

96SS.  /Morosml  tiude  qf  poking  the  horses.  It  is  well  known  that  the  work  of  horses  in  threshing-mills 
Is  unusually  severe,  if  continued  for  any  length  of  time ;  that  thev  sometimes  draw  unequally ;  that 
they,  as  wol  as  the  machine  itself,  are  much  iniurcd  by  sudden  Jerks  and  strains,  which  arc  almost 
unavcndablei  and  that,  f)rom  this  irregularity  in  the  impelling  power,  it  requires  much  care  in  the  man 
who  presents  the  com  to  the  rollers,  to  prevent  bad  thrashing.  It  is  thereflire  highly  desirable  that  the 
labor  should  be  equalised  among  tne  horses,  and  the  movements  of  the  machine  rendered  as  steady  as 
possible,  A  method  of  yoking  the  horses  in  such  a  manner  as  compels  each  of  them  to  take  his  proper 
share  of  the  labor,  has  accordingly  been  lately  introduced,  and  the  necessary  apparatus,  which  is  ncitner 
eomnUcated  nor  expensive,  can  be  added  to  any  machine  worked  by  animal  power.  iFarmerUlMoffaxine, 
vol.  via  p.  279.  \  2^  fmdjig.  346.) 

S6S9L  thmtowtng  machines  added.  All  weH-constructed  threshing-mills  have  one  winnowing  machine, 
which  separates  the  chaff  ftom  the  com  before  it  roaches  the  ground ;  and  a  second  sometimes  receives  it 
fVom  the  first,  and  gives  it  out  ready  for  market,  or  nearly  sa  If  the  height  of  the  building  docs  not 
admit  of  this  last  amition,  a  separate  winnowing  machine,  when  the  mill  is  of  groat  power,  b  driven  by 
a  belt  ftom  it    In  either  of  these  ways  there  is  a  considerable  saving  of  manual  labor. 

59634.  Adwantagta  qf  thresMng  machines.  With  a  powerftd  water-mill,  the  editor  of  T%e  Farmer's 
HamaHsie  observes,  it  cannot  be  doubted,  that  com  Is  threshed  and  dressed  at  no  more  expense  than  must 
be  meurred  for  dressing  alone,  when  threshed  with  the  flail.'  Besides,  the  com  is  more  completely 
detached  from  the  straw ;  and,  by  being  threshed  expeditiously,  a  good  deal  of  it  may  be  preserved  in  a 
bad  season  which  would  have  s|X)Ued  m  a  stack.  The  great  advantage  of  transferring  forty  or  fifty 
quarters  of  grain  in  a  few  hours,  and  under  the  eye  of  the  owner,  ftt>m  the  yard  to  the  granary  or 
n»«^f^,  is  or  itsdf  sufficient  to  reoommtHid  this  invduable  machine,  even  though  there  were  no  saving 
of  expinse. 

96SSL  The  tpe^fic  advantages  rfwUing  from  the  use  qf  the  threshing  machine,  are  thus  stated  in  The 
Code  qf  Agrieultmre :  1.  From  the  superiority  of  this  mode,  onc-twentieth  part  more  com  is  gained 
ftwm  the  same  ouantity  of  straw,  than  by  the  okl  fiuhioned  method.  SL  The  work  is  done  more  expe- 
(Utkmsly.  S.  PlUiering  Is  avoided.  4.  The  grain  is  less  subject  to  injury.  5.  Seed  com  can  be  procured 
wMuNit  difficulty  ftmn  the  new  crops,  for  those  to  be  sown.  6.  The  market  may  be  supplied  with  grain 
more  quickly  In  times  of  scarcity.  7.  The  straw,  softened  by  the  mill,  is  more  useftil  for  feeding  cattle. 
&  If  a  stack  of  com  be  heated,  it  may  be  threshed  in  a  day,  and  the  grain,  if  kiln-dried,  will  be  pre- 
served, and  rendered  fit  for  use.  9.  The  threshing-mill  lessens  the  injury  from  smutty  grain,  the  balls  of 
•rant,  not  being  broken,  as  when  beaten  by  the  fiail  j  and,  10.  By  the  same  machine,  the  grain  may  be 
■  psi  stwl  ftpom  the  chsin  and  smatt  seeds,  as  well  as  from  the  straw.  Before  the  invention  of  tbroshing- 
miDs,  fiirm  servants  and  laborcn  endured  much  drudgery;  the  laige  com  farmer  sustain«t,  much 
damage  from  bad  threshing;  and  had  much  trouble,  vexation,  and  loss,  from  cardess  and  wicked 
servants ;  bat  now,  since  the  introduction  of  this  valuable  machine,  all  his  difficulties,  in  these  respects, 
are  obviated. 

8GSa  The  admsntage  that  mighi  be  derived  by  ihepMic^  woere  threshing  miUs  used  in  every  ca$e,  for 
aepanittng  com  from  the  straw,  is  thus  estimated  bT  Brown  of  Markle. 
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2637.  A  variety  of  threshing  tnacfdnet  have  been  made  in  Englan^i  both  on  the 
nibbing  and  beating,  or  scutching  principle,  and  some  combining  both  modes ;  but  none 
have  been  found  to  answer  the  purpose  of  sepantting  the  grain  finom  t>ie  straw  so  well  as 
those  of  Meikle,  which  is  the  kind  exclusively  used  in  Scotland  and  the  nortli  of 
England. 

26S8.  MaUe*s  two  horn  threshing  machine  with  the  new  ifwented  yoiang  apparatus 
{Jig.  346.  )y  is  the  smallest  sise  of  horse  engine  which  is  made.  From  the  limbers,  or 
hanging  pieces  (a),  by  which  the  catde  draw  when  working  this  machine,  proceed 
the  chains  or  ropes  to  which  the  horses  are  yoked,  being  upited  by  an  iron  frame, 
placed  upon  a  lever,  having  liberty  to  turn  on  a  bolt;  one  end  of  each  of  two 
single  Topes  is  fixed  to  this  iron  frame,  and  upon  tlieir  other  ends  are  fixed  srodl 
blocks  ;  in  each  of  which  is  placed  a  running  shecve ;  and  over  these  shecves,  pass 
double  ropes  or  chains.  One  horse  is  yoked  to  Uiesc  chains  at  the  one  arm,  and  the 
other  at  the  other,  so  that  the  chains  or  ropes  by  wliich  they  draw,  l)cing  connected  by 
the  blocks,  and  the  sheevcs  having  liberty  to  move  either  way,  if  onr;  of  Uie  horses  relax, 
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immediately  the  other  presses  the  collar  to  his  shoulders.  For  instance,  if  the  horse  yoked 
to  the  chains  at  one  arm  Uig,  347  a.)  were  to  relax,  then  the  one  yoked  at  the  other  {b) 
would  instantly  take  up  his  rope,  and  pull  the  collar  hard  to  his  shoulders,  so  that  the 
laxy  horse  must  either  exert  himself,  or  be  drawn  backward ;  until  the  hooks,  to  which 
he  is  yoked,  rest  on  the  limbers.  Thus  each  horse  spurs  up  his  fellow,  they  being 
both  connected  by  the  ropes  and  sheeves ;  their  exertions  are  united,  so  aa  to  form  one 


347 


power  applied  fo  the  machine,  instead  of  two  powers,  independent  of  one  another.  By 
this  means,  the  draught  will  always  press  the  collars  equally  upon  the  horses*  shoulders, 
and  though  they  are  working  in  a  circle,  yet  the  strains  of  the  draught  roust  press  fair, 
or  equal,  on  their  shoulders,  without  twisting  their  body  to  either  side.  This  advantage 
cannot  be  obtained  in  the  common  way  of  yoking  horses  in  a  threshing  machine,  unless 
the  draughtFchains  on  each  side  of  the  horse  be  made  in  exact  proportion  in  length  to 
the  diameter  of  thf  circle  in  which  he  walks,  or  the  chain  next  to  the  centre  of  the 
walk  made  a  little  shorter  than  the  one  farthest  from  it,  which  is  often  neglected ;  but 
in  this  way  of  yoking  the  horses,  the  strain  of  the  draught  will  naturally  press  equal  on 
his  shoulders  when  pulling,  vHiich  of  course  must  be  less  severe  on  the  animal  when 
walking  in  a  circle. 

S639.  The  advantages  of  this  method  of  yoking  hones  to  a  threshing  machine,  which 
was  invented  by  Walter  Samuel,  blacksmith  at  Niddry,  in  the  county  of  Linlithgow,  have 
been  fully  ascertained  by  experience,  and  acknowledged  by  the  most  intelligent  formers 
in  Scotland.     They  are  as  follow : 


THRESHING  MACHINES. 


ThiM,  wllhoui  dauM,  K  >  lal  •> 
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£640.  Meiik'itmler  thmhing  nac/dtu  [Jig.  SiS.).i*  the  prefenbU  eogiDe  irhen  • 
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S641.   liaide'i  llirtMagmachiiu  to  te  driven  by  iD(atr  or  by  Jinirhanei  (Jig.  3i9.),n 


■  powCTfiil  uid  oonnnient  engine,  u  Rdvantage  mj  be  taken  of  water  when  il  ti 
abundant  and  in  diy  natou  bonei  can  be  applied.  To  Uiis  machine  tbe  improrH] 
^tparatus  for  yoking  tlie  honea  a  appended,  and  hj  the  ninple  operation  of  varying  the 
puitions  of  tbe  pioiopt  on  the  common  abaft  (a),  which  communicale  with  the  water  and 
bone  wheel  (A,  c),  threahiDg  may  be  carried  on  without  interruption,  either  with  tha  water  or 
tbe  bona  aeparalely ;  or  a  amall  quantity  of  water  may  be  ^)plied  lo  aaiiit  tbe  hones 
at  any  time,  iriun  a  auffident  supply  of  water  cannot  be  obtained  lo  impel  tbe  macbinu 

3643.  UtiUe'i  UtrtMng  ntackime  lo  fie  drioen  either  by  wind  or  tit  horta,  ( Gray, 
PL  XIL)  i*  a  pow«iAil  bulcoitly  erection.  On  large  com  ftrma,  howerer,  it  wUl 
answer  to  erect  nich  macbinei ;  and  there  are  frequent  instancei  in  Berwickafiire  and 
Nortinimbertaod,  of  fkimers  incuriiw  that  expense  on  the  security  of  tweoty-one  years 
leasea.  Tbe  nucbinery  of  the  wind  power  of  this  machine  ii  fitted  up  with  a  small 
van  to  turn  the  large  ones  to  face  the  wind,  and  with  tbe  machinery  neceasary  to 
roll  iM  or  off  tbe  aaiU  according  as  tbe  wind  increases  or  diminiabes  i  i>y  which  means 
tbe  naturally  unsteady  power  of  wind  is  rendered  as  regular  as  that  of  horses  or  water. 
Ibe  Oreahing  part  of  this  machine  contains  the  uau^  apparatus,  and  alao  a  complete 
Kt  of  bnners  and  acreeoa  for  cleaning  tbe  com.  To  tbe  board  upon  which  the 
uolhreabed  grain  is  apread,  and  introduced  between  tbe  feeding  rolleti,  succeeds  the 
drmn,  with  tbe  ibreabers,  or  beaters,  fixed  upon  tbe  extremity  of  its  arms ;  then  tbe 
shaker,  that  recana  the  straw  fVtnn  the  thresfaiDg  drum,  and  conveys  it  to  tbe  second 
riBka,  by  wbid]  it  is  thrown  down  a  aloping  aearce,  ather  on  the  low  Boor,  or  upon  a 
.  sparred  rack,  wUdi  moves  on  rollna,  turned  by  tbe  machine,  and  by  this  meana  n  con- 
*«y«d  iBto  Ibe  straw-ibed,  or  da*  into  ilw  bam  yard.  One  seaMe  la  placed  bdow  tba 
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threshing-drum,  while  its  drcular  nHitloii  tbrows  out  the  straw  at  an  openluf;.  Into  the 
atnw.ehiker,  which  conveja  it  M  the  secoml  tinker ;  at  the  tame  time,  the  chaff  and 
grain  pan  down  through  a  loarce,  or  sparred  rack,  into  the  hopper,  which  conicya  It 
into  tbe  fenneTB,  by  nhjch  the  corn  ii  Eeparated  from  the  chaff,  tha  clean  gnin  ninnjng 
out  at  the  opening,  and  the  chad',  or  any  light  refuse,  blown  out  at  the  end  by  tbe 
rapid  motion  of  the  fans,  which  are  driven  by  a  band  or  rope,  from  a  tbteit  placed  upon 
the  axle  of  the  Ihreahing-drum,  and  passing   over  the  abeere,  fixed  upon  tbe  piirot  of 

3643.  UaiU'illntiltingmadarato  be  im/'^td  by  iltam  is  the  aatne  arrangement  of  itue- 
rior  machinery  with  a  steam  engine  outside  of  the  bam  connected  by  a  shaft  in  tbe  maa- 
ner  of  tbe  wind  and  water  machines. 

3644.  Portable  lireiAij^  machinei,  to  be  fixed  In  any  baro,  or  in  the  open  Beld,  for 
threshinc  the  crops  of  small  fsnns,  or  for  other  puiposea  ofninvcmence,  are  diSerently 
contrived.  Eicepting  the  hand  machine,  already  described  (2453.),  all  trf  them  wwk  by 
hoiaes,  and  generally  with  one,  or  at  most  two.  Ili^  moat  complete  have  a  Urge  fhame 
of  separating  beams  into  which  the  gudgeons  of  tbe  larger  wheels  work,  and  which  retains 
the  whole  of  the  machinery  in  placu.  In  genera],  there  is  no  fanners^  but  sometimea  a 
winnowing  machine  is  driven  by  a  rope  from  tbe  thnnhiDg  inacliinery.  Such  macfainei 
are  conuderably  more  expen^vv,  in  proportion  to  llteir  power,  than  fixed  machines;  they 
are,  therefore,  not  mudi  used,  and  indeed  might  often  be  profitably  substituted  lij  the 
hand  inactune. 

S645.  ireir'$porlailttmi  liarie  power,  tfireihine  machine  is  one  of  the  best  in  England. 
The  com  is  threshed  on  Meikie'a  skutching  principle,  and  is  somelimea  ied  by  Huted 
rollers,  and  sometimes  introduced  through  a  hopper  directiy  over  the  drum,  a  mode 
which  is  (bund  not  lo  break  the  straw  so  much  as  the  common  mode. 

2646.  LeiUr't  portabk  tknihing  madiine  received  the  itnw  without  tbe  intervention 
of  rollers,  and  separated  the  com  entirely  by  rubbing.  It  was  an  ingenious,  but  very 
imperfect  machine,  and  never  came  into  use. 

2647.  Forrrit  afSh^noTi  portable  thrtAing  modmei  have  been  employed  in  sereral 
peril  of  Warwickshire,  Shropshire,  and  adjoining  counties.  It  combines  the  rubbing 
and  skutching  methods,  but  don  not  perform  either  perfectly.  Meikle's  machines,  in 
fact,  can  alone  be  depended  on,  for  completely  separstiag  the  grain  fVom  the  straw ; 
though  some  otfaen  may  render  the  atnw  less  ineligible  for  thatch,  or  for  gradiying  tbe 
present  tastein  litter  of  tbe  London  grooms.  gen 

264S.  7^nnuJ<n<«:Aini!(j^.350.)isIbeinvenlion  ^_ 

QfHalllateofE»el,ln  Surrey,  now  of  the  Prairie  '"  ' 

in  the  United  States.      It  resemble*  that  used  for 

dressing  flour,  and  consists   of  a  cylinder   per-  * 

forated  with  small  boles,  in  the  inside  of  which 
are  a  number  of  brasheB,  which  are  driven  round 
with   great   rapidity.       The  wheat  infected  ivith 
smut  is  put  into  the  cylinder,  by  a  liopper  (a), 
and  the  constant  friction  occasoned  by  the  rapid 
motion  of  the  brushes  (4),  effectually  aepnralce  the 
smutty  groin,   which  is  driven  out  by  the  holes  of 
the  cylinder.       Hall  finds  that  it  requires  much     i 
more  power  lo  clean  wheat  by  this  machine,  than    / 
to  dress  flaur.      A  machine  on  this  construction,  / 
might  be  a  very  useful  npiwndage  to  every  thresli- 

ing  mnchine,  for  ihf  purpose  of  eireclually  clean.  -  .  - 

ing  all  wlieal  intended  for  seed,  or  such  wheat,  i        X"      3        ifiaM 

meant  for  the  market,  as  had  a  great  proportion  of  smut  in  iu  rSlnmutn'i  SurTey,f.  141.) 
2649.  Ti  lake  the  avmi/rom  barley  where  a  threshing  machine  is  used,  a  notched  spar 
lined  on  one  side,  with  plate  iron,  and  just  the  length  of  tbe  rollers,  ia  fixed  by  a  saew 
bolt  at  each  end  to  tlic  inside  of  the  cover.of  the  drum,  about  the  middle  of  it,  so  as  die 
edge  of  the  notched  stick  is  about  one^ighth  of  an  inch  from  Ibe  arms  of  the  drum 
as  it  goes  round.  Two  minutes  arc  sufficient  lo  put  it  on,  when  its  operation  is  wanted, 
which  is,  when  pulling  through  the  bartey  the  ucond  time;  and  it  is  as  ttsily  taken  off. 
It  rubs  off  the  awnscomplelely. 

Srn.  IX.  MrchaJi-^al  and  other  Jiced  Appnralai^,  far  Ihe  Prtjiarniim  -^ Fatd far  CatOe, 
and  grinding  Sfanurt. 

2C50.  Tbe  priacijiat  /.xiil  prcjiaring  caainvaruxi,  are  the  steuner,  boiler,  roaster, 
breaker  or  bruiser,  and  grinder. 

2G5I.  Anni<j}aralviJhrsleaiii.i<if,f,mlf^rcaUk,  Uie  editor  of  TAe /'armiT'i  JAijcutns 
obscrses,  iJiuuld  be  considered  a  necessary  appendage  lo  every  arable  and  dairy  farm,  of 
B  iiiuJcrate  iiic.      Tie  advanlflge  of  preparing  dilfircnt  sorts  of  roots,  as  well  as  even 
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grain,  chaff,  and  bay,  by  means  of  steaming  apparatus,  for  the  nourishment  of  cattle,  begins 
DOW  to  be  generally  understood.  It  has  been  long  known  that  many  sorts  of  roots,  and 
particularly  the  potatoe,  become  much  more  valuable  by  undergoing  this  sort  of  prepara* 
tion.  And  it  is  equally  well  known  that  when  thus  prepared  they  have  been  employed 
alone  as  a  substitute  for  hay,  and  with  cut  chaff  both  for  bay  and  com,  in  the  feeding  of 
horses,  as  well  as  other  animals.  To  a  farmer  who  keeps  many  horses  or  cattle,  or  even 
swine  or  poultry,  the  practice  of  boiling  their  food  in  steam  is  so  great  a  saving,  and  an  ad- 
vantage, tliat  it  deserves  the  most  particular  attention.  Though  potatoes  have  often  been 
given  raw  to  both  horses  and  cattle,  they  are  found  to  be  infinitely  preferable  when  cooked 
by  steam,  as  they  are  rendered  thereby  much  drier,  and  more  nutritive,  and  better  than 
wben  boiled  in  water ;  this  has  been  long  since  shown  by  the  experiments  of  Wakefield,  of 
Liveipool,  who  in  order  to  ascertain  it,  fed  some  of  his  horses  on  steamed  and  some  on 
raw  potatoes,  and  soon  found  the  horses  on  the  steamed  potatoes  had  greatly  the  advan* 
tage  in  every  respect.  Those  on  the  steamed  potatoes  looked  perfectly  smooth  and  sleek, 
while  the  others  were  quite  rough.  Eccleston  also  found  them  useful  instead  of  com ; 
and  the  extensive  and  accurate  trials  of  Curwen,  luive  placed  the  utility  and  advantage  of 
them  in  this  way  beyond  all  dispute.  Curwen  has  found  that  in  their  preparation  in  this 
way  tlie  waste  of  the  potatoe  is  about  one-eighteenth  part,  and  that  straw  when  given 
along  with  them  answen  equally  well  as  bay,  as  the  horses  keep  their  condition  and  do 
thdr  work  equally  well. 

2652.  A  steaming  apparatus  on  a  grand  settle  has  been  erected  at  Workington,  by 
Curwen,  of  which  an  accurate  ground  plan  and  section  with  a  copious  description, 
arc  given  in  The  Complete  Farmer,  (Art.  Steaming  Apparatta*)  Though  very  extensive,  it 
is  less  perfect  than  some  others  which  we  sliall  describe. 

2658.  An  economical  steaming  and  washing  machine  has  been  described  by  Grey,  in 
his  Imj)lements  of  Husliandry,  ^c.  The  parts  of  this  macliine  are  few  and  simple; 
the  potatoes  are  washed  and  emptied  into  a  large  chest  to  drip ;  and  when  a  sufficient 
quantity  is  washed,  this  chest,  by  a  motion  of  the  crane,  empties  itself  into  a  steaming, 
box,  placed  almost  immediately  over  the  boiler;  by  which  means  a  large  quantity  of  po- 
tatoes or  other  materials  are  steamed  at  once.  Tlie  chief  advantage  attending  the  use  of 
tliis  simple  steaming  apparatus,  he  says,  consists  in  saving  manual  labor,  lifting  on  and  off 
the  tubs  for  holding  the  potatoes,  or  other  materials  to  be  steamed;  also  the  expense  of  erec- 
tion and  rejiairs  of  leaden  or  copper  pipes,  tum.cocks,  &c.  Its  superiority  over  one  with  a 
number  of  steaming  tubs,  especially  in  a  large  operation,  will  be  at  once  perceived  by 
those  who  have  paid  attenu'on  to  the  subject.  'ITie  steaming  boiler  may  be  made  of 
any  approved  form,  and  of  a  size  proportioned  to  the  steaming-box,  with  a  furnace  of  that 
construction  which  aifords  the  greatest  quantity  of  heat  to  the  boiler,  with  the  smallest 
waste  of  fuel.  The  steaming-box  may  be  made  either  of  cast  metal  plates,  enclosed  in  a 
wooden  frame,  or  of  stout  plonks,  well  joined,  and  firmly  fixed  togetlier.  It  has  been 
found  by  experience,  that  a  box,  eight  feet  in  length,  five  feet  wide,  and  three  feet  deep, 
will  serve  for  cooking,  in  the  space  of  one  hour,  with  the  attendance  of  one  person,  a 
sufficient  quantity  of  potatoes  to  feed  fifty  ordinary  horses,  allowing  each  horse  thirty-two 
pounds  weiglit  per  day.  The  boiler  and  steaming-box,  however,  ought  to  be  made  of  a 
size  in  proportion  to  Uie  number  of  cattle  to  be  fed,  or  the  quantity  of  materials  to  be 
steamed;  both  boiler  and  steaming  box  may  be  made  of  any  form  and  proportion  that 
villi  best  answer  the  intended  purpose,  with  the  least  expense. 

2654.  A  steamifig  machine  on  a  simple  and 
economical  jUan  {fig,  351.),  consists  of  a 
boiler  and  wooden  chest  or  box  placed  over 
or  near  it.  I'he  box  may  be  of  any  size,  and 
so  placed  as  to  be  supplied  and  emptied  by 
wlievl  or  hand  barrows  in  the  easiest  manner, 
cither  by  the  end  or  top,  or  both,  being  made 
to  open.  If  the  box  is  made  8  feet  by  5,  and 
3  deep,  it  will  hold  as  many  potatoes  as  will 
feed  SO  cows  for  24  hours,  and  tliese  may  be 
steamed  in  an  liour.  {F*  Mag,  vol.  xviii.  p.  74. ) 

2655.  Boilers  or  boiling  machines  are  only  had  recourse  to  in  the  case  of  very  small 
establishments.  By  means  of  fixed  boilers,  or  boilers  suspended  by  cranes,  on  the  Lodi 
dairy  principles  (270 >,  roots  may  be  boiled,,  and  chaff,  weak  com,  and  other  bam  refiisc, 
rendered  more  palateable  and  nutritive  to  cattle.  Hay  tea  also  may  be  made,  which  is 
a  salutary  and  nutritive  drink  for  horses  or  cattle  when  unwell,  or  fbr  calving  cows. 
Food  for  swine  and  poultry  may  also  be  prepared  in  tliis  way :  or  water  boiled  and 
salted  to  half  prepare  chaff  and  cuimiferous  messes  for  animals. 

2656.  A  baking  or  roasting  oven  has  been  recommended  for  preparing  the  potatoe  by 
Pierrepont  {Comm,  Board  of  Ag,  vol.  iv.),  which  he  states  to  be  attended  with  superior 
advantages ;  but  as,  independently  of  other  considerations,  the  use  of  such  an  oven  must 
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be  Umjted  to  potetota,  s  stcaoiliig  macbine,  which  will  prepare  any  sort  of  (bod,  is  undoubt- 
edly preferable  for  general  purposes.  Many  speculative  plans  of  this  sort,  however  in- 
genioHis,  chiefly  deserve  notice  as  beacons  to  be  avoided)  or  to  prevent  dieir  being  invented 
and  dcecfibed  a  second  time. 


Chap.  III. 
Edyices  m  uMt  m  AgricuUun, 

3657.  A  iMfiay  of  btalding$  ar9  necestoay  for  carrying  on  the  business  of  field  cul- 
ture; the  nature  and  construcdon  of  which  must  obviously  be  different,  according  to  the 
Idnd  of  farm  for  which  they  are  intended.  Suitable  buildings,  the  editor  of  The  Farmer* m 
Magaxhie  observes,  are  scarcely  less  necessary  to  the  husbandman  than  implements  and 
machinery;  and  might,  without  much  impropriety,  be  classed  along  with  them,  and 
considered  as  one  great  stationary  machine,  operating  more  or  less  on  every  branch  of  la- 
bor and  produce.  There  is  nothing  which  marks  more  deddedly  the  state  of  agriculture 
in  any  district,  than  the  plan  and  execution  of  these  buildings. 

9658.  In  erecHfig  a  farmery,  the  6rst  thing  that  deserves  notice  is  its  situation, 
both  in  regard  to  the  other  parts  of  the  farm,  and  the  convenience  of  the  buildings  them, 
selves.  In  general,  it  must  be  of  importance  on  arable  farms,  that  the  buildings 
should  be  set  down  at  nearly  an  equal  distance  from  the  extremities ;  or  so  situate, 
that  the  access  from  all  the  different  fields  should  be  easy,  and  the  distance  Irom  those 
most  remote,  no  greater  than  the  size  of  the  farm  renders  unavoidable.  Hie  advantages 
of  such  a  position  in  saving  labor,  are  too  obvious  to  require  illustration ;  and  yet  Uus 
matter  is  not  nearly  so  much  attended  to  as  its  importance  deserves.  In  some  cases, 
however,  it  is  adviseable  to  depart  from  this  general  rule ;  of  which  one  of  tlie  most  obvious 
is,  where  the  command  of  water  for  a  threshing-mill,  and  other  purposes,  can  be  better 
secured  in  another  quarter  of  the  famL 

2659.  The  form  most  generally  apjtroved/or  a$elaf  offices,  is  that  of  a  square,  or  rather 
a  rectangular  parallelogram ;  the  houses  being  arranged  on  the  north,  east,  and  west 
sides,  and  the  south  side  fenced  by  a  stone  wall,  to  which  low  buildings,  for  calves,  pigs, 
poultry,  &c.  are  sometimes  attached,  llie  space  thus  inclosed  is  usually  alloted  to  young 
cattle :  these  have  access  to  the  sheds  on  one  or  two  sides,  and  are  kept  separate  accord- 
ing to  their  size  or  age,  by  one  or  more  partition-walls.  The  farmer's  dwelling-house 
stands  at  a  short  distance  firom  the  offices,  and  frequently  commands  a  view  of  the  inside 
of  the  square;  and  cottages  for  servants  and  laborers  are  placed  on  some  convenient 
spot,  not  far  from  the  other  buildings. 

S660.  The  different  bidldingi  required  for  the  occupation  if  land  are  chiefly  those  de- 
voted  to  live  stocK,  as  the  stable,  cow-house,  cattle  sheds,  &c. ;  those  used  as  repositories 
or  for  conducting  operations,  as  the  cart-shed,  bam,  &c. ;  and  human  habitations  or  cot- 
tages and  farm-houses.  Afler  noticing  the  separate  construction  of  these  edifices,  we 
shall  exemplify  their  combination  in  different  descriptions  of  farmeries. 

Skct.  I.     Buildingsfor  Live  Stock, 

2661.  BuUdingt  for  agricultural  liue  stock  are  the  stable,  oow-house^  cattle  houses  and 
cattle  sheds,  dieep  houses,  pig-styes,  poultry  bouses,  rabbitry,  pigeonry,  and  bee-bouse. 

8662.  Jite  sttMe  is  an  important  building  in  most  farmeries ;  it  is  in  general  placed 
in  the  west  side  of  the  square,  with  its  doors  and  windows  opening  to  the  east  No- 
thing conduces  more  to  the  health  of  horses  than  the  having  a  good  and  wholesome 
air.  Hie  situation  of  the  stable  should  always  be  on  a  firm,  dry,  and  hard  ground,  that 
in  winter  the  horse  may  go  out  and  come  in  clean ;  and  where  possible,  be  built  some- 
what on  an  ascent,  that  the  urine  and  otlicr  liquid  matters  may  be  easily  conveyed  away 
by  means  of  drains  for  the  purpose.  As  tliere  is  no  animal  that  delights  more  in  clean- 
liness than  the  horse,  or  that  more  dislikes  bad  smells,  care  should  be  taken  that  there  be  no 
hen-roost,  bog-styes,  or  necessary  houses  near  the  place  where  the  stable  is  to  be  built. 
The  swallowing  of  feathers,  which  is  very  apt  to  happen,  when  hen-roosts  are  near,  ofWn 
proves  injurious  to  horses.  The  walls  of  a  stable  ought  to  be  of  brick  rather  than 
stone,  and  should  be  made  of  a  moderate  thickness,  two  bricks  or  a  brick  and  a  half  at 
least,  or  the  walls  may  be  built  hollow,  not  only  for  economy,  but  for  tlie  sake  of  warmth 
i  n  the  winter ,  and  to  keep  out  the  heat  in  the  summer.  The  windows  should  be  proportioned 
in  numlier  to  the  extent,  and  made  on  the  east  or  north  side  of  the  building,  that  the 
north  wind  may  be  let  in  to  cool  the  stables  in  the  summer,  and  the  rising  sun  all  the  year 
round,  especially  in  winter.  They  should  either  be  sashed  or  have  large  casements  for 
the  sake  of  letting  in  air  enough ;  and  there  should  always  be  close  woodep  abutters, 
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turning  on  bolts,  t&at  dw  light  rnny  be  shut  oat  at pleasun.  Many ptfrethe  wfaolettabk 
mth  stone,  but  that  part  which  the  hone  is  to  lie  on  is  often  boarded  with  oak  planks, 
which  should  be  laid  as  even  as  possible,  and  cross-wise  rather  than  length-wise;  and 
there  should  be  several  holes  bored  through  them  to  receive  the  urine  and  carry  it  off  un- 
derneath the  floor  by  gutters  into  one  common  receptacle.  The  ground  behind  should 
\fe  raised  to  a  level  with  the  planks,  and  be  paved  with  small  pebbles.  There  are  mostly 
two  rings  placed  on  each  side  of  the  manger,  or  stall,  for  the  reins  of  the  horse's  halter  to 
run  through,  and  a  logger  is  to  be  fixed  to  the  ends  of  these,  sufficient  to  poise  them  per- 
pendicularly, but  not  so  heavy  as  to  tire  the  horse,  or  to  hinder  liim  from  eating ;  the  best 
place  for  him  to  eat  his  corn  in,  is  a  drawer  or  locker,  which  need  not  be  large,  so  that  it 
may  be  taken  out  at  pleasure  to  clean  it,  by  which  means  the  common  dirtiness  of  a  fixed 
manger  may  be  avoided.  Many  people  are  against  having  a  rack  in  their  stables ;  they 
give  the  horse  his  hay  in  a  trough  bin,  formed  of  boards  with  an  open  bottom. 

2663.  AloftytUMe  is  recommended  by  White  {Treaii$eon  Veter*  Med.  p.  l.}»  fiC 
teen  or  twenty  but  never  less  than  twelve  feet  hiffh,  with  an  opening  in  the  ceiling  for 
ventilation.  The  floor  he  prefers  is  brick  or  limestone,  indining  not  more  from  the 
manger  to  the  gutter  than  an  inch  in  a  yard.  Some  litter,  he  says,  should  always  be  al- 
lowed for  a  horse  to  stale  upon,  which  should  be  swept  away  as  often  as  is  necessary. 
This,  with  a  pail  or  two  of  water,  thrown  upon  the  floor,  and  swept  off  while  the  horse  is 
at  exercise,  will  keep  the  stable  perfectly  clean,  and  firee  from  offensive  smells. 

9G6I.  Tke  deaik  qfa  ttaUe  ihculd  never  be  leu  than  twentr  feet,  nor  the  height  len  than  twelve.  The 
width  of  a  stall  thould  not  be  less  than  six  feet  clear.  But  when  there  Is  sufficient  room,  it  is  a 
much  better  ^|an  to  allow  each  horse  a  space  of  ten  or  twelve  fieet,  where  he  may  be  loose  and  exercise  hinn. 
self  a  little.  This  will  be  an  effectual  means  of  avoidine  swollen  neels,  and  a  great  relief  to  horses  that  are 
worked  bard.  With  respect  to  the  rack  and  manger,  white  prefix  the  former  on  the  ground  rising  three 
feet  high,  eighteen  inches  de«  from  Ax>nt  to  back,  and  four  feet  lono.  The  manger,  eighteen  mches 
deep,  eighteen  inches  tmai  hoat  to  back,  and  five  feet  in  length.  The  rack  he  prefers  being 
closed  in  ftont,  though  some  fiumen  prefer  it  open,  alleging  that  horses  when  lying  down  will  thus  be 
enabled  to  eat  if  they  choose.  A  ciose4hmted  rack,  nowever,  is  better  adapted  for  savlnK  hay.  The  back 
part  of  the  rack  should  be  an  inclined  plane  made  or  wood ;  should  be  gradually  sloped  towards  the  Aront  i 
and  should  terminate  about  two  feet  dowa  Such  a  rack  will  hold  more  hay  than  ever  ought  to  be  put 
before  one  bone.  The  advantages  of  this  rack  are  numerous ;  in  the  first  place,  the  hay  is  easily  put 
into  it,  and  renders  a  hay-loft  over  the  stable  unnecessary }  which  ought  to  be  an  Inducement  to  the  builder 
to  make  the  stable  as  lohr  as  it  ought  to  be,  and  render  the  ToatUation  unnecessary.    All  the  hay  that  is 

Ct  into  this  mangor  will  be  eaten,  but  in  the  common  rack  it  is  well  known  that  a  laige  portion  of  the 
y  is  often  pulled  down  upon  the  litter,  and  trodden  upon,  whereby  a  considerable  quantity  is  often 
wasted.  It  prevenb  the  hay  seeds  or  dust  from  ikDing  i^n  the  horse,  or  into  his  eyes ;  and  what  is  of 
oonsideiable  importance,  though  seldom  attended  to,  there  wilUw  an  inducement  to  the  hone-keeper  to  give 
tiie  horse  liay  in  small  quantities  at  a  time,  and  frequently,  from  the  little  trouble  which  attends  putting 
it  into  the  rack.  The  savhayg  in  hay  that  may  be  effected  bv  the  use  of  this  rack  is  so  apparent,  that  it 
need  not  be  dwelt  upon.  A  great  saving  also  may  be  maoe  in  oats  by  so  fastening  the  horse's  head 
during  the  time  of  feeding  that  he  cannot  throw  any  of  them  out  of  the  maneer.  This  kind  of  rack  and 
manger,  from  beins  boarded  up  in  fhmt.  will  eflmually  prevent  the  litter  from  being  kept  constantly 
under  ttie  hmse's  head  and  eyes,  by  which  he  is  compelled  to  breathe  the  vapon  which  arise  frt>m  it. 
It  will  also  prevent  him  fhmi  getting  his  head  under  .the  manger,  as  sometimes  happens,  by  which 
means,  not  unfreouenUy,  the  pcA  evil  is  nroduoed.  The  length  of  the  halter  should  be  only  four  feet 
from  the  head  stall  to  Uie  ring^rough  which  it  passes :  this  will  admit  of  his  lying  down  with  ease,  and 
that  is  all  which  is  reouired.  The  ring  should  be  placed  close  to  that  side  where  the  manger  is,  and  not  in 
the  centre  of  the  stall  The  side  of  we  stall  should  be  sufflcimtly  high  and  deep  to  prevent  hones  from 
biting  and  kicking  each  other.  When  tlie  common  rack  and  manger  are  'preferred,  the  rack  staves 
should  be  perpencUcular,  and  brought  neariy  down  to  the  manger,  and  this  may  easily  be  done  with- 
out the  necessity  of  a  hay-loft,  and  the  manger  may  be  made  deep  and  wide  as  described. 

S6S5.  The  toiimow  qf  &e  stable  should  be  at  the  south-east  end,  and  the  door  at  the  oppodtc  end.  The 
WBOdow  should  be  as  high  as  the  ceiling  will  admit  of,  and  in  sise  proportioned  to  that  of  the  stable.  In  one 
of  twelve  feet  high,  it  need  not  come  down  more  than  four  feet,  and  it  will  then  be  eight  feet  from  the 
ground,  and  out  of  the  way  of  being  broken.  The  frame  of  the  window  should  be  moveable  upon  a  pivot 
ni  the  ccnize,  and  epened  by  means  of  a  cord  running  over  a  puUey  in  the  ceiling,  and  festened  by  means 
of  another  cord.  With  a  wmdow  of  this  kind,  in  a  stable  of  three  or  four  horses,  no  other  ventilation 
win  be  required :  a  person  never  need  be  solicitous  about  finding  openings  for  the  air  to  enter,  where 
theiB  is  suflBcient  room  above,  and  means  for  it  to  escape.  A  stable  tlius  constructed  will  be  found  con- 
ducive  to  the  health  and  comfort  of  horses,  and  wfll  aiford  an  inducement  to  the  hoiseJceqwr  to  attend  to 
every  little  circumstance  which  may  contribute  to  cleanliness.  He  will  not  allow  the  smallest  bit  of 
dung  to  remain  swept  up  at  one  end  of  the  stable,  as  it  commonlv  is.  The  pails  sliould  be  kept  outside, 
and  not  standing  about  the  stable,  as  they  commonly  are.  If  it  is  necessary  to  take  off  the  chill  from 
water,  it  Is  much  better,  and  more  easily  done,  by  the  addition  of  a  little  hot  water,  than  by  suflMng 
it  lo  stand  in  the  stable ;  and  while  the  horses  are  at  exercise,  the  litter  should  be  all  turned  out  to  dry, 
and  the  bride  Horn  well  washed  or  sw<»t  out  A  little  fresh  straw  may  then  be  placed  for  the.horses  to  stale 
upon.  Litter  thus  dried  during  the  oay  wiU  servo  again  as  well  as  fresh  straw  for  the  bottom  of  the  bed, 
and  be  perfectly  free  from  smell  The  litter  necessary  to  be  kept  under  a  hone  that  he  may  stale  with 
comfort,  and  without  splashing  himself,  b  not  considerable,  and  may  be  changed  once  a  day.  A  great 
saving  may  be  made  in  litter  by  turning  it  out,  and  dicing  it  as  described ;  and  if  a  shed  were  built 
atl^oining  a  stable,  it  might  be  done  at  au  times,  and  might  serve  also  to  e&odse  and  dean  a  hone  in 
wet  weather. 

9S66.  Neitker  dogi,/owlSt  norgoait,  akoidd  ever  be  femOUed  to  enter  a  stable  ;  and  dung  should  be  kept 
at  a  distance  from  It.  A  gooo  contrivance  in  cleaning  hones,  is»  to  have  two  straps,  one  on  each  side 
the  stall,  about  one  yard  from  the  head  of  it.  By  these  the  horse  may  be  festened  during  the  Ume  he  ia 
cleaned,  by  which  he  will  be  efibctually  prevented  from  biting  the  manger  or  the  horwskeeper ;  and  being 
kept  back  in  the  stall,  the  roan  will  be  better  able  to  clean  the  front  of  iiisfor&.lq|8,  chest,  and  neck,  and 
be  able  to  move  round  him   This  ii  better  than  straying  him  to  the  rack. 

2667.  Farm  stables  in  ScoOand^  tlie  editor  of  Tke  Farmer* s  Magazine  observes,  '<  are 
c(»iatructed  in  such  a  manner,  that  all  the  horses  stand  in  a  line  with  tlieir  beads  towards 
the  same  aide-wall,  instead  of  standing  in  two  linesy  fronting  opposite  walls,  as  for- 


110  SCIENCE  OF  AGRICULTURE.  P*«  II. 

metlfk     Tbme  Ulelj  erected  an  at  laoN  rfiteen  feet  wide  »i(hin  wdla,  Hnd  aometUiMa 

eighteen,  and  the  width  of  racli  bbII  upon  tbe  length  of  the  sUble  it  cMiniiionlj  five  feet. 

To  uve  a  liuJu  roam,  stails  of  nine  feet  ere  aomeliniea  made  lo  hold  two  horws,  and, 

ID  that  case,  the  manKer  and  the  width  of  the  stall  are  drrided  into  equal  paita  by  what 

is  called  a  lialf  trevice,  or  a  partition  about  half  tbe  depth  of  thai  vhich  lepanuei  one 

■tall  from  another.      By  this  contrivance,  eocfa  bone  inde«l  eata  bis  food  b)r  himself  j  but 

dieeipeniie  of  single  itkllsititiore   - 

than  compensated  bj  the  greater 

ease,  security,  and  comfort  of  the 

borws.      "nie  treiices  or  parCiUons 

which  divide  the  MalU,  are  of  deali 

two  inches  thick,  and  about  live 

[m  high ;  but,  at  the  head*  of  tbe 

horaea,  die  partition  rises  lo  the 

height  of  «e*en  feet  (jtg.  358  o), 

and    the  length   of  the  stall    is 

usually  from terento  eightfeet.  In 

many  cases  the  end  stall  baaadoor  ^ 

or  fnmc  of  boards  to  fit  in  between  it  and  the  back  vaU  (i),  in  order  to  enclose  food  of 

any  kind,  a  sick  bone,  a  foal,  or  mare  and  foal,  &c. 

Sfiffi.  TV  auivrr  fc)  Is  geaenUr  Dootlniud  tbe  vhole  loulh  <rf  the  RaUe.  ftliibodtidDeliKbesdHiii^ 
twdTElnchavUcatlbs  top,  toS  nine  at  Uic  biiltcim.  all  iDikle  mcaiure,  and  la  plsBBd  ilnut  two  feel 
lour Inobei nnB (tie ■rounU   StaptaorrlDgtarcBicdoo tbcbrcaMoCtbe  inaiig«,cawlilch thehona 

Se69.'n<ni>il&ir  hoMliu  tlwirhararitfaw,  U  aln  onuaeDlT  coothHBd  tbe  whdie  leag^id  Iba 
stab4e.  Illslnnned(irutaltnti|ui  (d),  cooiHcted  bj  ciMi  nUt  at  nob  ent,  ind  ftnailwo  to  two  aad  a 
MlffMlahdehL    llie  laA  h  flaaed  m  the  nil,  alnui  aoe  ftut  and  ahHirabiHeihenanKet,  tbe 

—  .. , — .-  .1. ••  ..i... -j.^; iwanlt,biitt»ieh«sliitaiita  io^bes  ItsprWit 

I  pdwt,  whSh^-"" —  "-  ■■ — -"^^ 


fte-hammeli,  or  small  ^cds,  with  yards  to  each,  have  been  used  as  stables  in  a 
lew  iniitancGS,  and  w[:ii  great  success  in  Oerwickahirc,  Each  shed  holds  two  horses, 
with  B  nitch  for  their  harncsa :  to  each  shed  there  is  an  open  suvw-yard,  of  small  size, 
witli  a  water  trough,  and  a  gate  large  enough  to  admit  a  cart  to  take  out  the  dung. 
John  Herrioi,  of  Iddykirk,  has  long  used  thcae  buildings  far  his  horaes  with  great 
success.  He  has  lost  none  by  death  for  a  number  of  years,  and  they  seldom  haie  colda 
or  any  other  disease.  His  horses  lie  in  these  open  hammcla  in  winter;  and  it  ia 
remarked,  that  in  frosty  weather,  when  snow  is  fuJling,  and  lying  on  the  ground,  the 
animals  do  not  go  under  cover,  but  prefer  to  tie  out,  with  tluir  backs  and  sides  coveted 
with  snow.  It  is  well  known,  that  if  a  honse  is  kept  out  in  winter,  he  will  have  do 
grease,  nor  swelled  legs,  and  perliaps  few  other  diseases.  These  hommcls  seem  to  have 
all  these  advantages,  at  (he  same  lime  that  tlicy  protect  the  aninul  from*  damp,  and 
prevent  his  back  from  being  kept  wet  by  heavy  or  long  continued  rains.  Etny  farmer 
who  keeps  a  large  stock  of  horses,  occasionally  loses  one  by  inflammation,  brought  on 
by  cooghs  and  colda ;  but  tbe  horsci  of  the  farmer  alluded  to,  become  aged,  and  he  has 
not  hod  occasion  to  purchase  a  young  horse  for  several  years.  [Hurt,  of  Scol.  i.  36.) 
iiCilS.  CaUkiAaU  are  used  eitlier  for  lodging  milcli  cows,  or  for  fecvding  cattle  for 
tlie  butcher.  The  prindpel  requisiles  in  buildings  of  this  description  ore,  that  they  be 
capable  of  being  well  aired ;  thot  they  are  so  constructed  as  to  rujuirc  llic  least  poaaible 
labor  in  fevdiug  the  cattle,  and  clearing  away  tbe  dung ;  that  the  slalls  be  so  fontkcd 
as  tu  keep  Ihe  cattle  as  dry  and  clean  as  pos^le,  with  sufficient  drains  lo  carry  nway, 
and  reservoirs  la  collect  the  urine  and  duug.  Tliere  are  lliree  ways  in  wliirh  the  cattle 
are  placed  ;  tiist,  in  a  row  towards  one  of  the  side  walls ;  lecanc^  in  two  rows,  dtber 
fronting  each  other,  wiihn  passage  between,  or  with  their  heads  towards  both  side  walls; 
and,  (bird,  across,  or  upon  the  width  of  the  bouse,  in  successive  rows,  with  intervening 
passages  for  feeding  and  removing  (he  dung.  In  the  tiist  place,  it  is  usual  to  have 
openings  in  tlie  walls,  through  which  they  arc  supplied  with  nimips,  othurwiie  Ibvy  mutt 
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neceflsarily  be  served  fVoni  behind,  with  iniich  inconvenieDoe»  both  to  the  cattle-feeder 
and  the  cattle  themselves.  The  plan  that  is  most  approved,  and  now  becoming  general 
when  new  buildings  are  erected,  is  to  fix  the  stakes  to  which  the  cattle  are  tied  about 
two  and  a  half  or  three  feet  from  tlie  wall,  wluch  allows  the  cattle-man,  without 
going  among  them,  to  fill  their  trough  successively  from  his  wheelbarrow  or  basket,  with 
much  ease  and  expedition.  It  is  also  a  considerable  improvement  to  keep  the  cattle 
separate,  by  partitions  between  every  two.  Tliis  will.  In  a  great  measure,  prevent  acci- 
dents, and  secure  the  quiet  animals  from  being* injured  by  the  vicious;  for  in  these 
double  stalls,  each  may  be  tied  up  to  a  stake  placed  near  tlie  partition,  so  as  to  be  at  some 
distance  from  his  neighbor ;  and  it  is  easy  to  lodge  together  such  as  are  alike  in  sise 
and  in  temper.  The  width  of  such  stalls  should  not  be  less  than  7j  feet,  and  the  depth 
must  be  regulated  by  the  sise  of  the  cattle. 

3677.  Otttle  hammeU  (Jig,  S53).     The  practice  of  Ibeding  cattle  in  small  sheds  and 
straw-yards,  or  what  is  cafied  ham-  353 

mds  in  Berwickshire,  deserves  to 
be  noticed  with  approbation,  when 
saving  of  expense  is  not  a  para-  _ 
mount  object.  Two  cattle  are  I  ^ 
usually  kept  together,  and  go  loose, 
in  which  way  they  are  thought 
by  some  to  thrive  better  than  when 


tied  to  a  stake,  and,  at  the  same    oT[   U° 
time,  feed  more  at  their  ease  tlian '       '   *— ■" 
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when  a  number  are  kept  U^ether, 
as  in  the  common  straw-yards.  All 
that  is  necessary  is,  to  run  partition- 
walls  across  the  sheds*  and  yards  of 
the  farmers ;  or  if  these  are  allotted 
to  rearing  stock,  one  side  of  the 
square,  separated  by  a  cart-way 
from  the  straw-yards,  may  be  ap- 
propriated to  these  hammels.  In 
the  usual  management  of  a  row  of 
cattle  hammels  in  Berwickshire,  there  is  one  hammel  (a,  b)  at  one  end  used  as  a  tem- 
porary repository  for  roots  and  straw  for  the  cattle ;  then  each  hammel  consists  of  the 
open  yard  (d,  a),  and  the  covered  part(c)  :  the  entrance  door,  of  which  there  is  only  one 
to  each  hammel,  is  in  the  wall  of  the  yard  (/),  and  on  each  side  of  it  are  two  troughs 
(e,  e)  for  food,  and  a  crib  for  hay,  straw,  cut  clover,  or  other  herbage  in  summer. 

2678.  Calf-pent  or  calf-stages,  are  common  additions  to  cow-houses,  where  the  feeding 
of  calves  for  the  butcher  is  an  object  of  pursuit.  The  principal  thing  to  be  observed  in 
the  construction  of  calf-pens  is,  the  laying  of  the  floor,  which  should  be  made  of  laths  or 
span  about  two  inches  broad,  laid  at  tlie  distance  of  an  inch  from  each  other,  upon 
joists,  so  as  to  make  the  floor  about  ten  or  twelve  inches  from  the  ground,  as  the  situo- 
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tion  will  admit  (Jig,  354.)  This  not 
only  keeps  them  quite  dry,  by  allow- 
ing  all  the  moisture  to  pass  immedi- 
ately away,  but  has  the  advantage  of 
admitting  fresh  air  below  the  bedding, 
and  thereby  preventing  that  unwhole- 
some disagreeable  smell,  too  often 
found  among  calves ;  for  it  is  to  be 
understood,  that  this  place  below  the 
floor  (a)  should  frequently  be  cleaned, 
as  well  as  the  floor  itself,  whenever  it 
becomes  wet  or  dirty ;  but  it  is  not  right  to  allow  the  litter  to  increase  to  a  great  thickness, 
otherwise  the  moisture  will  not  so  easily  pass  through.  Calf-pens  are,  however,  too  often 
made  without  this  sparred  floor,  and  the  fresh  litter  always  laid  on  the  old,  till  the  calves  are 
removed,  which  is  a  slovenly  practice,  and  not  by  any  means  to  be  recommended.  Stalls, 
or  divisions,  are  too  often  neglected  in  calf-pens.  Partitions,  about  three  feet  high,  of 
thin  deal  nailed  on  small  posts,  might  be  so  contrived  as  to  be  moveable  at  pleasure,  to 
increase  or  diminish  the  stall,  if  necessary,  according  to  the  age  and  size  of  the  calf.  If 
it  be  thought  unnecessary  to  make  the  partitions  moveable,  there  might  be  a  small  round 
trough,  in  a  circular  frame,  fixed  in  the  corner  of  each  pen,  for  holing  the  milk,  and  a 
door  in  the  next  adjoining  corner.  A  small  slight  rack  for  holding  a  little  hay,  placed 
at  the  upper  port  of  the  pen,  might  also  be  useful.  The  troughs  should  be  round,  that 
the  calves  may  not  hurt  themselves  upon  them,  which  they  might  probably  do  on  the 
angles  if  thi'y  were  square.     The  advantages  of  this  kind  of  colf-pvns  are,  that  the 
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calves  are  all  kept  leparate  in  a  small  compass,  and  cannot  hurt  each  other,  as  the 
stronger  ones  sometimes  do  the  weaker,  when  confined  promiscuously,  and  their  food 
may  be  much  more  easily  and  equally  distributed. 

9679.  TV  calf.pent  M  OloucetUnkhrt,  Hanhsl  obseiret,  are  of  an  admirable  cmuCruction :  extremely 
simple,  yet  singularly  well  adapted  to  the  ol^cct  Young  calvee,  fiittening  calTet  more  eepedaily,  require 
to  be  kept  narrowly  confined :  quietneu  is,  in  a  dcmee,  essential  to  their  tbriTing.  A  loose  pen, 
or  a  long  halter,  gives  freedom  to  their  natural  fears,  and  a  loose  to  their  playfiikiess.  .  Gean. 
liness,  and  a  due  degree  of  warmth,  are  likewise  requisite  in  the  right  management  of  calves.  A 
pen  which  holds  seven,  or  occadonslly  eight  calves,  is  of  the  following  description :  —  The  house 
or  roomstead,  in  which  it  is  placed,  measures  twdve  feet  by  dght :  four  feet  of  iu  width  are  occupied 
by  the  stage,  and  one  foot  by  a  trough  placed  on  its  front;  leaving  three  feet  as  a  gangway,  into 
the  middle  of  which  the  door  opens.  The  floor  of  the  stage  is  formed  of  laths,  about  two  uxnes  square, 
lying  lengthways  of  the  stage,  and  one  inch  asunder.  The  front  fence  is  of  staves,  an  inch  and  a  half 
diameter,  9  incnes  from  middle  to  middle,  and  3  feet  hif^ :  entered  at  thc/bottom  into  the  front  bearer  of 
the  floor  (from  which  cross>Joists  pass  into  the  back  wall),  and  steadied  at  the  top  by  a  rail ;  which,  as  well 
as  the  bottom  i^ece,  is  entered  at  each  end  into  the  end  walL  The  holes  in  the  upper  rail  are  wide  enough 
to  permit  the  staves  to  be  lifted  up  and  taken  out,  to  give  admission  to  the  calves ;  one  of  which  is  fastened 
to  every  second  stave,  by  means  of  two  rings  of  iron  jmned  by  a  swivel ;  one  ring  playing  upon  the 
stave,  the  other  receiving  a  broad  leathern  coUar,  buckled  rround  the  neck  of  the  SuL  The  trough  is 
for  barlev-meal,  chalk,  ftc  and  to  rest  the  pails  on.  Two  calves  drink  out  of  one  pail,  putting  their  heads 
through  between  the  staves.  The  height  oi  the  floor  of  the  stage  from  the  floor  of  the  room,  la  about  one 
foot  It  is  thought  to  be  wron^^  to  hang  it  higher,  lest,  bv  the  wind  drawing  under  i^  the  calves  should  be 
too  cold  in  severe  weather :  this,  however,  migfat  be  easily  prevented  by  litter,  or  long  strawy  dung  thrust 
beneath  it  It  is  observable,  that  these  stages  are  fit  only  lor  calves  which  are  fed  with  the  pail,  not  for 
calves  which  suck  the  cow. 

8680.  Hogst^  for  the  breeding  or  fiittening  of  swine,  are  mostly  built  in  a  simple 

manner,  requiring  only  warm  dry  places  for  the  swine  to  lie  in,  with  small  areas  before, 

and  troughs  to  hold  their  food.     They  are  generally  constructed  with  sbed-roofs,  and 

seldom  above  six  or  seven  feet  wide,  with  height  in  proportion.     In  order  that  they  may 

be  convenient,  they  should  be  at  no  great  distance  from  the  house ;  and  the  less  they 

are  connected  with  the  other  farm-buildings  the  better.     In  some  cases,  it  might  be  of 

utility  to  have  them  connected  with  the  scullery,  in  such  a  way  as  that  all  sorts  of  refuse 

articles  might  be  readily  conveyed  to  them  by  pipes  or  other  contrivances.     When  at  a 

distance,  they  should  be  so  placed  as  that  tfie  servants  need  not  enter  the  farm-yard  in 

feeding  them.     It  is  a  circumstance  of  vast  advantage  in  the  economy  of  labor,  as  well 

as  food,  to  have  them  conveniently  situated  and  built.     Though  swine  are  generally, 

perhaps  from  a  too  partial  view  of  their  habits,  considered  as  filthy  animals,  there  are  no 

animids  which  delight  more  in  a  clean  and  comfortable  place  to  lie  down  in,  and  none 

that  cleanliness  has  a  better  effect  upon  with  respect  to  their  thriving  and  feeding.  In  order 

to  keep  them  dry,  a  sufficient  slope  must  be  given,  not  only  to  the  inside  places  where 

they  are  to  lie,  but  to  the  outside  areas,  with  proper  drains  to  carry  off  ail  moisture. 

Hie  outsides  should  also  be  a  little  elevated,  and  have  steps  up  from  the  areas  of  at 

least  five  or  six  inches  in  height.     Hog-styes  should  likewise  have  several  divisions,  to 

keep  the  different  sorts  of  swine  separate ;  nor  should  a  great  many  ever  be  allowed  to 

go  together;  for  it  is  found  that  they  feed  better  in  small  numbers,  and  of  equal  size, 

than  when  many  of  equal  sixes  are  put  U^ether.     Proper  divisions  must,  therefore,  be 

made ;  some  for  swine  when  with  the  boar ;  others  for  brood  swine,  and  for  them  to 

fiirrow  in ;  for  weaning  the  pigs,  for  keeping  the  store  pigs,  for  fattening,  &c     When 

convenient,  the  areas  should  be  pretty  large.     And  where  it  can  be  had,  it  is  of  great  use 

to  have  water  conveyed  to  them,  as  it  serves  many  useful  purposes. 

S681.  Sony  tty  Atudd  have  a  rubbinm-po$L  "  Having  occasion,**  says  Marshal,  "  to  shift  two  hogs  out 
of  a  sty  without  one,  into  another  with  a  post,  accidentally  put  up  to  support  the  roof,  he  had  a  (iill  op> 
portunity  of  observing  its  use.  The  animals,  when  they  went  in,  were  dirty,  with  broken  ragged  coats, 
and  with  dull  heavy  countenances.  In  a  few  days,  they  cleared  away  their  coats,  cleaned  weir  skins, 
and  became  sleeky  haired  ;  the  enjoyments  of  the  post  were  discernible  even  in  their  looks,  in  their  live- 
liness,  and  apparent  contentment  It  is  not  probable,  that  any  animal  should  thrive  while  afflicted  with 
pain  or  uneasiness.  Grasien  suflbr  sinrie  trees  to  grow,  or  put  up  dead  posts  in  the  ground,  for  their 
cattle  to  rub  themselves  against }  yet  it  b  probable  that  a  ruMiing-post  has  never  been  placed  intention, 
ally  in  a  sty  i  though,  perbaps,'for  a  two-fold  reason,  rubbing  is  most  requisite  to  swiae.^  In  ferm-yaids 
Che  piggeries  and  poultrv.houses  generally  occupy  the  south  side  of  the  area,  in  low.buildings,  which  may 
be  overwoked  from  the  nrmer's  owelUng-house  They  should  opoi  behind  into  the  straw-yards  or  dung, 
hesp,  to  aUow  the  hogs  and  fowls  toplck  up  the  com  left  on  the  stnw,  or  what  turnips,  clover,  or  other 
matters  are  reAised  by  the  cattki  They  should  have  openings  outwards,  that  the  pigs  may  be  let  out  to 
range  round  the  fkrmery  at  convenient  times  j  and  that  the  poultry  may  have  ingress  and  egress  from  that 
aide  as  well  as  the  other. 

2682.  Poultry  kouses  are  generally  slight  structures  for  rearing  and  feeding  domestic 

fowls.     Beatson   {Com.  to  the  Board  of  Ag.  vol.  i.)  is  of  opinion,  that  poultry  ought 

always  to  be  confined,  but  not  in  a  close,  daric,  diminutive  hovel,  as  is  often  the  case ; 

they  should  have  a  spacious  airy  place,  properly  constructed  for  them.     Some  people  are 

of  opinion,  that  each  sort  of  poultry  diould  be  kept  by  itself.     This,  however,  is  not, 

he  says,  absolutely  necessary,  for  all  sorts  may  be  kept  promiscuously  together,  provided 

they  have  a  place  sufficiently  large  to  accommodate  them  conveniently,  and  proper  divi- 

fdons  and  nests  for  each  kind  to  retire  to  separately,  which  they  will  naturally  do  of 

themselves.      Wakefield  of  Liverpool  keeps  a  large  stock  of  turkeys,  geese,  hens,  and 

ducks,  all  in  the  same  place :  and  although  young  turkeys  are  in  general  considered  so 

difficult  to  bring  up,  he  reara  great  numbera  of  them  in  this  manner  every  season,  with 

little  or  no  trouble  wfaaterer.     For  this  purpose  be  has  about  three  qaarten,  or  near  a 
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whole  mcni  indoied  with  a  fenoe  only  dx  or  wven  feel  Ugh,  ftmned  of  dabs  eel  on  eoA, 
or  any  thinnings  of  fir  or  other  trees  split  and  put  close  together.  Hiey  are  fastened 
by  a  nil  near  &  top  and  another  near  the  bottom,  and  are  pointed  sharp,  which  he 
supposes  prevents  the  poultry  flying  over,  for  they  never  attempt  it,  although  so  low. 
Within  this  fence  are  places  done  up  slightly  (but  well  secured  firom  wet)  for  each  sort 
of  poultry;  also  a  pond  or  stream  of  water  running  through  it.  These  poultry  are  fed 
almost  entirely  with  potatoes  boiled  in  steam,  and  thrive  astonishingly  well.  Tlie  quan- 
tity of  dung  that  is  made  in  this  poultry  place  is  also  an  object  worth  attention :  and 
when  it  is  cleaned  out,  a  thin  paling  of  the  surface  is  at  the  same  time  taken  off,  which 
makes  a  valuable  compost,  for  the  purpose  of  manure.  But  for  keeping  poultry  upon  a 
small  scale,  it  is  only  necessary  to  hwre  a  small  shed  or  slight  building,  formed  in  some 
warm  sheltered  sunny  situation,  if  near  the  kitchen  or  other  place  where  a  constant  fire 
is  kept  so  much  the  better,  with  proper  divisions,  boxes,  badcets,  or  other  contrivances 
for  the  different  sorts  of  biids,  and  for  their  laying  and  incubation. 

268SL  When  aJiwptmUrgtbaX,  take  their  chance  at  the  barndoor,  are  kept  by  tbefturmeribr  tbe  oonve. 
nienoe  of  eggt,  and  not  to  go  to  market  when  a  fowl  is  wanted,  no  particular  attention  it  recjQldte ;  but 
aa,  in  aome  situationa,  they  may  pay  weil  for  more  food  and  doier  attention,  other  dicumitances  may  be 
nodoed.  **  The  poultry-bouse  should,'*  Young  aaya,  **contain  an  uartment  for  the  general  stock  to  roost 
in,  another  for  setting,  a  third  for  fkttening,  and  a  fourth  for  food.  If  the  scale  is  large,  there  should 
be  a  fifth,  for  plucking  and  keepUig  feathers.  If  a  woman  is  kmt  purpoady  to  attend  them,  she  shouU 
have  her  cottage  contiguous,  that  the  smoke  of  her  chimney  may  play  into  the  roosting  and  setting  rooms  ; 
poultry  never  thriving  so  well  as  In  warmth  and  smoke :  an  observation  as  oU  as  Columdla,  and  stronglf 
oonflrmcd  by  the  quantity  bred  in  the  smoky  cabins  of  Ireland.  For  setting  both  turkeys  and  hens,  nesta 
diookl  be  made  in  lockers,  that  have  lids  with  hinges,  to.conflne  them,  if  necessary,  or  two  or  three  will,  he 
says,  in  sitting,  crowd  into  the  same  nest  All  must  have  access  to  a  graveUedyard,  and  to  grass  for 
range,  and  the  buiUUng  should  be  near  the  fimn  yard,  and  have  dear  water  near.  Great  attention  should 
be  paid  to  desnliness  and  whitewashing,  not  for  appearance,  but  to  destroy  vermin." 

2684.  The  inierior  arrangemenl  of  a  poultry  houte  for  a  farm-yard,  ia  generally  very 
simple,  and  consists  of  little  mora  than  a  number  of  spars  reaching  across  the  btulding  at 
different  heights,  or  the  same  height 
with  a  gangway  or  ladder  attached,  for 
the  fowls  to  ascend :  but  where  com- 
fort and  cleanliness  is  studied,  a  pre- 
ferable mode  is  to  form  a  sloping  stage 
of  ^wrs  (Jig,  355  a,  6),  for  the  poultry 
to  sit  on ;  beneath  this  stage  may  be 
two  ranges  of  boxes  for  nests  (c,  c) ;  the 
roof  (d)  should  have  a  ceiling  to  keep 
the  whole  warm  in  winter,  and  the 
^oor  (e)  should  be  nearly  as  high  as 
the  ceUing  for  ventilation,  and  should 
ha^  a  sinall  opening  with  a  shutter  at  bottom,  which,  where  there  is  no  danger  from  dogs 
or  foxes,  may  be  left  open  at  all  times  to  admit  of  the  poultry  going  in  and  out  at  plea- 
sure, and  espedally  for  their  early  egress  during  summer.  Hie  spars  on  which  the 
clawed  birds  are  to  roost,  should  not  be  round  and  smooth,  but  roundish  and  roughish, 
like  the  branch  of  a  tree.  The  floor  must  be  dry,  and  kept  clean  for  the  web.footed 
kinds. 

8685.  l%e  rabbitjy  is  a  building  of  rare  occurrence  in  agriculture,  and  where  it  is  re^ 
(juired  differs  little  from  the  piggery,  consbting  of  a  yard  for  exercise  and  recdving 
food,  and  a  covered  close  apartment  connected,  for  repose,  sleep,  and  the  mothers  and 
young.  In  the  latter  are  generally  boxes  a  foot  or  more  high  and  wide,  and  divided 
into  compartments  of  two  or  more  cubic  feet  for  the  rabbits  to  retire  into,  and  bring 
forth  their  young.  Where  young  rabbits  are  fed  for  the  market,  the  mother  and  off- 
spring are  generally  confined  to  hutchesy  which  are  boxes  a  little  larger  than  the  com- 
mon breeding  boxes,  and  kept  in  a  separate  apartment.  In  treating  of  the  nbbit 
{Fart  III.)  ^ese  and  other  contrivances  fbr  the  culture  of  this  animal,  will  be  brought 
into  notice. 

S686.  The  pigeonry  h  a  structure  not 
more  frequent  than  the  rabbitry,  being 
scarcely  admissible  in  professional  agricul- 
ture, excepting  in  grazing  districts,  where 
the  birds  have  not  so  direct  an  opportunity 
of  injuring  com.  Sometimes  they  are  made  • 
an  ornamental  appendage  to  a  proprietor's 
farmery,  or  to  a  sheep-house  in  a  park 
(fg.  356,)t  or  other  detached  building; 
and  sometimes  a  wooden  structure,  raised 
from  the  ground  on  one  or  more  posts,  is 
formed  on  purpose  for  their  abode.  What- 
ever may  be  the  external  form,  the  interior 
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itiea,  formal  in  or  against  the  mil  ge- 
or  IcH  longi  one  half  of  the  front  is  left 
D  protect  the  female  duri 


i«ti  of  B  Mrin  of  boies  or  ce 
nerally  about  a  foot  bigli  and  deep,  and  two  fei 
open  sa  an  entranco.  and  Ilin  other  it  cloaxl 
{See  Pigron,  Part  III.) 

2667.  TV  Bpiary  it  a  building  or  itructure 
wldom  tranced,  eicepCing  to  protect  bivei 
from  thievesj  then  a  nilch  or  reteu  in  a 
wall  to  be  aecured  in  front  by  two  or  more 
iroa  ban,  ii  a  dmple  and  effectual  mode. 
8onietime«  ^liariet  are  made  ornamental 
{Jig.  SS7.),  but  the  best  bee  masten  aet  little 
nJuc  on  tuch  itructurea,  and  prefer  keeping 
thair  bea  detadied  in  nogle  bivea  for  suf- 
fidetit  reaaons.  Then  hi*ea  may  be  chained  to 
filed  tioola  in  Huith'a  manner.  (Sec  Bee, 
Part  IV.) 

SiCT.  II.      Buildingi  at  EtpoBtotiajimd/iirperfanningin-ilrKrr  Opemtioru. 

36i)8.  SvUtSngt/ar  dead  Uoek  and  entp  occupy  a  conddemblo  portion  of  the  farnicrj, 
■nd  include  the  barn,  granary,  atrsw  and  root-houHs,  cart-slieds,  tooMionse,  tiamcu- 
room,  and  when  fanning  it  conducted  on  a  very  citensiTe  Kale,  the  smiths'  and  carpeu- 
iist'  wotk-rooma. 

8689.  Z%e  cam  bam,  or  building  for  containing,  threshing,  and  cleaning 
torn,  has  undergone  considerable  change  in  form  and  dimensions  in  modem  time*. 
Fonnerlf  it  wu  in  many  caaeg  made  so  large 
aa  to  contain  at  once  all  the  com  grown  on 
■  lann;  and  in  most  cases  it  was  so  am)de  sa 
ta  contain  a  great  portion  of  it.  But  since  the 
mode  of  forming  imall  corn  stacks  became  more 
general,  and  also  the  introduction  of  threshing 
machines,  this  description  of  building  is  made  . 
much  snuUler.  The  bam,  especially  whore  tlie  corn 
ii  to  be  threshed  by  a  machine,  is  best  placed 
on  the  north  side  of  itie  farmery,  aa  being  most 
centrical  for  the  supply  of  the  straw  yards,  as  well 
•I  the  stables  and  cattle  sheds,  Jn  this  situation 
it  has  also  the  best  effect  in  an  architectural  and 
picturesque  point  of  view  (Jig.  358. )  Suppose  an 
octagon  form  choaen  for  a  fvmery  with  the  bam 
(1),  straw-mom  andgranaiyorer  (3), and  mill-sfaed 
(3'),  to  the  north;  ttwn  on  the  left  of  tlie  bam  may 
betfae  stable  for  work-honea  (4),  and  riding-horso 
■table  (5),  cattle-house  (6),  cow-house  (7),  ack 
hone  (81,  sick  cow  (9),  cattle-sheds  (10),  cart- 
■hed  (11),  IxHling  and  steaming  house  (12),  root- 
bouie  (IS),  chaff  and  other  Rorei  for  steaming,  or 
mechanic's  work-ihop  (14),  piggeries  (15),  poultry 
and rabbiting(  16).  "Die  yanlmay  bedivlded  intwo 
1^  8  wall  running  north  and  south,  with  a  pump, 
well,  or  other  supply  (^  water  in  the  centre  (17). 
Ibe  Tick-yard  (87),  should  be  to  the  north  of  such 
•  farmery  tw  easy  conveyance  to  the  bam : 
the  main  eotranee  (SS)  should  be  from  the  south 
<qip0Ble  the  dwelling-house  ;  Nde  entrancea  (2e) 
i^Id  le^  to  diSbrent  puts  of  the  farm  and 
to  the  main  roads  of  the  country,  and  there 
■bould  be  ponds  (S  j)  for  washing  the  horses'  feel 
■nd  for  the  poultry.  We  have  elsewhere  shown 
tbe  same  accommodations  arranged  in  a  square 
■nd  circular  outline  (780.). 

am.  TVJ!»iM( 

atane,  wblcoero-  the 


untTT  aftbrdi  In  Ui«  irtUeu  pleni 
At  lldis  or  Wlih,  u  to  aflbi?  tr 


:  vlth  p^ka  of  oak,  or  be  bu 


bcMorbrtdi  oi>l«>c,aa  soxki 
A  lUa  tf  the  bulldln*,  Ibr  tbc  i 
doon  ibiHiild  be  of  the  stmc  bi 


m  Uie  )«ut  iUnipniM,-lodgt!  Id  the  grain.    Tbe  gali)c-endi  arc  i*o- 
t  of  ™ier  •oluR.y  i  theShole  nut  be  imbd  wfihcilhcr  thal^  or 
.irni     I,  .houM  hawtwo  lane  (M^u-itODn  bciog  e«:h  otha.cni^ 
'cartyliw  In  or  out  a  lane  load  oT  on  in  iboiTa ;  Bd 
w  Ihiesfilsg-Boar,  to  tiAid  the  nwct  light  and  air  i  the 
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w  (H  wlwwwtaa.    Ortt  Om  thniMn|.Soiir,  nd  ■  BHIt-abVR  Hh 
wroa  (tan  oiMMun  to  ■nnher.lo  I&b  a  kind  oTiiiHr.Bain,  xtfm 

_._^  — , _  _„  „■*  or  hmlm,  to  luk*  u  InniBincta  dcolng,  HD  be  lui  Uiaslo 

■low  It  fTHMrty  elMhtrt ;  ind  ob  the  ouuldfc  o*ci  the  (HM  dacK  K  It  •enwIiiBM  mmnknt  u  hunt 
■  !■»  peal-baiB^  lude  to  pcojeot  fuffldcntlr  to  cover  a  load  or  com  or  hay,  lo  caio  a  iudden  ttont 
tbaM  cone  og  betbn  U  cm  be  houKd ;  and  alia  to  ihelter  tbe  |ioutti7  In  tlw  bm-jnrd  In  gnat  heal  or 

■fetat,  0)t  aprlnc-cgni,  well  u  bailey  imd  nau,  mud  In  peu,  tuw,  llnuli,  clorer,  nlntRiln,  Ac  but  wbcre 
^enln  can  ha  Macked.  theIi«Tr  eipme  of  m  manr  bulUlngi  ofthti  Unil  DUTtearoided.    On  no 

tloaaKiEo^and an UiDte on  Coke'ieMacs  In  NorfcJT;  tber  iR  DullIoT  flrw  whlK'jnick,  Klirireand 


8691.  Tht  OraliiKg^aar  m  tpac«,  on  \iU A  Ihe  grain  i>  Ihreihed  out  b;  the  flaiJ.  ig  sn 
fauportut  otiject  In  dw  EuUih  barn.  It  is  for  the  most  put  made  in  the  middle  of 
the  buikliag,  but  nw;  be  laid  down  in  any  other  port,  if  more  coDTenient,  and  should  bI- 
wsjn  beaofbnned  uto  be  peHectlf  clow,  linn,  and  itnmg.  In  conittuning  theic 
kiiidi  of  floon,  fuious  sorts  of  matetinli  are  employed,  luch  aa  compoiitiODs  of  different 
earthy  kinda,  atones,  lumps,  bricks,  and  wood.  Tbe  last  substance,  when  properly  laid 
and  put  together,  ia  probably  tbe  best  and  moat  sGCUre  from  damp.  When  made  of  wood, 
they  an  aometiiB**  so  contriTed  as  to  be  moveable  at  pleasure,  which  is  a  great  cimitc- 
iJence  in  many  cases:  they  are  made  of  different  dimensions,  but  from  twelve  to  fourteen 
bj  eighteen  or  twenty  feet,  are  in  general  proper  ajies  for  most  purposes. 

Mtt.  TkraUj^iAw'  I*  Gloucalrrtkirr,  Muilid  nbKrra.an'  ofa  good  iln,  when  from  IE  to  Hbi  IB 
tsKlfUt  TbebcHiifoak,  ■iineDfmmeiliutsireclaDrnniicD  Booi,  vhich  U  nude  there,  u  IhDugM  to 
"""    "~"     -----    -'--     DT  anj  otbrr  malerlal,  oicer^  found  oak-pluik.  ThewporiorexocllemyDnlieK 


..,..,  .  ...  _.»ellenfjrflh 
vlnainpart  to  the  materlAU  of  which  they  are  Airni«l,  and  In  part  to  [he  method  of  rnaltl 
ujcnh  iq  omer  to  this,  In  tome  placea,  the  lurtacc  oT  tha  Intended  thrcdili^-jdacc  li  dug  away  to  Ute 
depth  vl  atHHI  liK  Inchea,  ind  the  earth  thui  taken  out,  when  oT  a  profier  kiocT,  aAor  bflng  wpll  cleared  of 
"iMHS,  li  mixed  with  the  •tmofcat  rlar  that  «n  ha  procured,  and  with  the  dung  of  cattle.  THAi  mtituro 
HtbnanctedtMibarwIth  water,  dun  la-'-" -^ .^.--— ....- 


ectedtonlbsrwlth  water,  tTuillsof  thecondrtenceofitUTmc , , 

la  anad  at  mooth  as  paaMe  with  a  tmel,  upon  the  qmi  tkom  whaiw*  the  eutb  ma  taken,  A>  It  cncl:* 
iBdiTlBKll  mit  fteqnsnil)  be  btalei  down  with  neat  lbrt«(  orroDed  with 'a  h«>T  roller  until  all  the 
gafleeaara  flihd  up!  aodthumiKtbecoolinuodtliritltmilteiolld.  hard,  dry,  inMout.  ami  flrm. 
ma.  AnnM  lltrtHafHoM,  made  of  Krund,  thick,  well^eauned  planki  ofcak,  are  i^tccllaii  tat  Kt. 
mn  be  convened  Into  eood  flonrfngi  for  roomi,  by  pUlnIng  Ihnn  down, 
....--  .,^  ...».-jn  for  tbe  purpose  OTi^inallj  lntf«d«d. 

eafllneaUif  ilfcgT  Jwuld  not  he  mIvIkI,  ciiicpl  vhcrrsood  matErlali  am  he  procured,  mil 
«  ~.^v  ^'  them  be  partbrmed  In  tbe  moit  perfect  manner,  vhl^,  ai  we  have  nMlud  (B»9.)  Ii  onlv 
the  ease  tn  nankular  InManse*  and  dtmlcU. 

1  upon  the  ground,  or  n^cr  piac?  lor  the  purpnao.  But 
^  nailed  down  to  iWepeii  In  the  Drdtnarr  vty,  (he  floor 

,  and  Ihelt  end!  let  into  till  or  walli,  placed  in  the  luiliS  ' 
ittha  dewn  the  planka,  provided  the  brtck-muli  he  left 

wear  better  than  thoae  laid  upon  tieepvn.  It  ^obscrv- 
ight  to  he  thoroughly  seaioned.  It  fa  erldent  however, 
iiut  be  nuth  better  Ibr  thepuTpcaeof  thnahbig  upon, 
leEFound.  Fiom  their  greater  pnabihlr  and  elaiticlly  lo 
with  more  eaic,  certainly,  and  dlipalch. 

S697.  Tkt  tkretUng-nilt  bam  ia  not  restricted  to  any  liie ;  but  it  answen  best  wlien 
the  ground-plan  is  a  parallelogram,  tbe  widtli  from  SO  to  30  feet,  according  to  tbe  site  of 
the  machinery,  and  the  height  from  15  to  SO  feet,  in  onto-  to  allow  one  winnowing  ma- 
chine or  even  two  to  be  placed  under  the  threahing  part  of  tbe  madunery.  Hie  bun  in 
tfaiacaaeii  in  thtve  distinct  divisions :  tbe  first,  fortbeunthretbed  com,  should  be  of  such  n 
aiie  aa  to  contain  sn  CTdinary  stack,  and,  ifpooible,  it  ahould  be  so  conlnved  as  to  be  en. 
ttred  by  a  loaded  ciyti  whidi,  whether  tbe  com  be  threshed  as  carried  in,  or  be  laid  up 
ibr  ftiture  operatioi>^  ii  a  great  saving  of  labor.  lie  second  diviuon  contains  the  ma- 
dnncf^aiidlbeoamfloor,  ntdahatitdbeendDaedwiihboardssoai  tobe  locked  up  when 
not  hi  oae.  Hm  thurd  division  is  the  straw  bani,  which  should  be  so  large  as  to  admit 
of  keeping  a  conndenbU  quaotily  of  diffeient  kinds  of  stnw  aepantely,  accessible  for 
fodder  and  fee  litter. 

36E)8.  Tie  hay-bam  is  commonly  oonstruded  of  timber,  and  sometimes  is  open  on  the. 
■onth  or  eait,  or  eren  on  all  sides.  In  Middlesex,  there  are  many  hay-bams  capable  of 
faoUing  ftain  90  to  fO,  and  some  eren  100,  loads  of  hay.  Tbey  are  found  to  be  ci- 
tremelj  tisefut  and  convenient  during  a  catching  and  unsettled  hay-harvest,  and  also  at. 
other  scainni  of  the  year.  In  wet  and  windy  weather,  they  aSbrd  an  opponunily  of 
eutling,  weighing,  and  bindii^  bay ;  none  of  which  operatioiu  could,  at  such  a  lime,  be 
psribtnwd  out  of  doors.  MostfitfineraagTee  tbathayTnay  be  puttogetberearlier,evenby 
a  day,  in  a  ban,  than  it  would  be  safe  to  do  in  s  stack.  They  advise,  however,  that  tho 
odes  of  the  mow  should  be  raked  or  putled,  clear  of  the  qiianering  of  tbe  bam ;  and, 
whenttuisBuuBged,  tbey  ate  of  opinion,  that  the  hay  will  be  as  good  in  tbe  bam  uin  tbti 
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stack.  In  tbe  driert  aeMona,  btaroM  are  a  tavfag,  and^  fa  wetuciwoiiB,  the  reidy  assistance 
which  they  afford,  in  speedily  securing  the  hay,  has  been  known  to  make  a  difierence  in 
price  of  twen^  shiUings  per  load.  Many  persons,  on  the  other  hand,  think  hay  is  more 
apt  to  heat  in  a  bam  than  in  the  open  air ;  and  thai  they  present  no  advantages  which  tnay 
not  be  obtained  by  the  canvass  stack  cover.  If  they  do  not  possess  considerable  advan- 
tages, then  the  loss  must  be  great,  as  the  erection  of  such  barns  is  a  heavy  expense. 

2699.  The  granaiy,  in  bams  with  threshing  machines,  is  almost  always  formed  imme- 
diately above  dbe  floor  on  which  the  machine  works;  and  which,  among  other  advantages, 
admits  raising  the  corn  to  it  directly  from  the  ground-floor,  either  by  the  threshing-raill 
itself,  or  a  common  windlass,  easily  worked  by  one  man.  When  it  is  to  be  taken  out  and 
.carried  to  market,  it  may  be  lowered  down  upon  carts,  with  the  utmost  facility  and  dispatch. 
There  is  evidently  no  mater  expense  incurred  by  this  arrangement;  for  the  same  floor 
and  height  of  side-waUs  that  must  be  added  to  the  bam,  are  required  in  whatever  sitU" 
ation  the  granary  may  be;  and  it  possesses  several  advantages.  Owing  to  its  being 
higher  than  the  adjacent  buildings  there  is  a  freer  circulation  of  air,  and  less  danger  of 
pilfering,  or  of  desbruction  by  vermin ;  the  com  may  be  deposited  in  it  as  it  is  dressed, 
without  being  exposed  to  the  weather,  while  the  saving  of  labor  u  in  most  cases 
considerable. 

2700.  7Aeconi<ructt(mof^<lgncu^ni/|r''anafy  has  in  it  nothing  particular;  being, 
in  fact,  only  a  well  ventilated  room,  where  com  is  seldom  kept  more  than  a  month  or  two, 
and  generally  in  sacks. 

2701.  ji  detached  granary  often  forms  a  part  of  farmeries  on  a  small  scale :  they  should 
be  built  with  firmness,  and  well  secured  from  the  entrance  of  vermin.  In  order  to  effect 
this  last  purpose,  they  should  be  raised,  by  means  of  stone  pillars,  about  eighteen  inches 
or  two  feet,  and  have  a  frame  of  some  durable  wood,  with  quarterings  of  timber,  so  placed 
as  that  they  may  be  filled  up  closely  with  brickbats,  and  the  inside  made  secure  by  being 
lined  with  thin  boards  nailed  firmly  to  the  different  pieces  of  quartering.  The  floors  must 
be  made  firm,  close,  and  even :  the  outside  may  also  be  covered  with  boarding,  if  it  be 
thought  necessary,  and  the  roof  well  tiled.  There  may  be  different  floors  or  stories,  ac- 
cording to  the  room  required. 

2702.  Of  commercial  com  granaries,  some  of  the  most  extensive  are  in  Dantxic.  They 
are  seven,  eight,  or  nine  stories  high,  having  a  frmnel  in  the  midst  of  every  floor,  to  let 
down  the  com  from  one  to  another.  They  are  built  so  securely,  that,  though  every  way 
surrounded  with  water,  the  com  contracts  no  damp,  and  the  vessels  have  the  convenience 
of  coming  up  to  the  walls  for  their  lading:  The  Rusaans  in  the  interior  of  the  empire 
preserve  their  com  in  subterranean  granaries,  of  the  figure  of  a  sugar-loaf,  wide  below, 
and  narrow  at  top :  the  sides  are  well-plastered,  and  the  top  covered  with  stones.-  They 
are  very  careful  to  have  the  com  well  dried  before  it  is  laid  into  these  store- houses,  and. 
often  dry  it  by  means  of  ovens,  their  autumn  being  too  short  to  effect  it  sufliciently. 

270S.  A  granary  to  preterve  com/or  many  yean  should  be  a  dry  cellar,  (^ply  covered 
with  earth ;  and  after  the  com  is  put  in,  hermetically  sealed  to  eidude  heat,  air,  and 
moisture,  and  preclude  the  possibility  of  the  grain  vegetating,  or  of  the  existence  of 
insects  or  veraiio .     ( See  1 797. ) 

8704.  The  root-house  is  used  for  storing  up  or  depositing  potatoes,  turnips,  carrots, 
cabbages,  or  other  roots  or  tops  for  the  winter  feed  of  cattle.  It  should  always  join  the 
cattle-sheds,  and  communicate  with  them  by  an  inner  door  that  opens  into  ibe  feeder's 
walk  along  the  heads  of  the  cattle.  The  entrance  door  ought  to  be  so  large  as  to  admit 
a  loaded  cart  These  houses  are  essentially  necessary  wherever  there  is  a  number  of  cows 
or  other  sorts  of  cattle  to  be  supported  on  roots  of  the  carrot,  parsnip,  turnip,  and  potatoe 
kinds,  as  well  as  for  cabbages,  as  without  them  it  would  not  only  be  inconvenient,  but  in 
many  cases  in  severe  weather  impossible  to  provide  them  for  the  daily  supply  of  such 
stock.  Cabbages  should  not,  however,  ever  be  kept  long  in  houses,  as  they  are  very  apt 
to  take  on  the  putrid  fermentation,  and  become  useless.  Hie  master  should  be  careful 
that  the  yanLman  constantly  keeps  such  places  perfectly  clean  and  sweet,  in  order  that 
the  roots  may  contract  no  bcul  smkl,  as  cattle  are  in  many  cases  extremely  nice  in  their 
feeding,  and  when  once  disgusted  with  any  sort  of  food,  seldom  take  to  it  again  in  a 
proper  manner. 

2705.  The  tteaming^house  should  be  placed  next  the  root-houses  for  obvious  reasons ; 
and  httve  an  inner  door  communicating  with  it  in  a  line  with  the  door  of  the  feeder's 
walk. 

2706.  The  ttraw-houte  or  straw-shed,  when  tliere  is  one  distinct  from  the  bam,  should 
be  placed  at  the  end  of  the  cattle-sheds,  opposite  to  the  root-house,  and  like  it  should 
have  a  cart  entrance,  and  an  inner  door  communicating  with  the  feeder's  walk.  Straw, 
however,  is  often  stacked,  in  preference  to  placing  it  in  a  straw-house,  especially  when 
large  quantities  of  com  are  threshed  at  one  time. 

2707.  Cart-sheds  or  lodges^  for  the  shelter  and  protection  of.  carts  or  waggons,  and 
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targe  iaiplemertts^-  are  generally  bu3t  close  on  three  sides,  with  the  fourth  open, 
and  the  roof  supported  with  posts  or  pillars.  Sometimes  they  are  open  on  all  sides ;  but 
this  admits  too  mueh  wind,  which  carries  moisture  with  it  in  the  cold  seosons  of  the  year, 
and  dries  up  and  shrinks  wooden  articles  in  summer.  Thar  situation  in  tlie  square 
should  be  apart  from  the  buildings  for  live  stock,  and  also  the  bam,  straw,  and  root- 
houses  :  generally  the  first  part  of  the  east  or  west  side  on  entering,  is  devoted  to  the 
purpose  of  cart-sheds  and  tool-houses. 

2708.  Tke  toot-Atmte  is  used  for  keeping  the  smaller  implements  used  in  manual  labor 
in  the  fields,  as  spades,  rakes,  forks,  &c.  It  is  essential  that  this  apartment  be  dry  and 
free  from  damps ;  and  when  convenient,  it  should  have  a  loft  for  the  better  preserv- 
ation of  sacks,  cordage,  sowing  sheets,  baskets,  spare  harness,  &c. 

2709*  Some  other  ouUdmgiy  besides  those  of  diis  and  the  preceding  section,  will  be 
wanted  in  most  farm-yards  of  any  extent,  as  stables  for  young  horses,  riding-horses,  an 
hospital  stable,  &c.  Particular  descriptions  of  farms  also  require  appropriate  buildings, 
as  dairies,  cheese-rooms,  hop  kilns,  and  wool-lofb,  which  will  be  considered  in  treat- 
ing of  dairy  farms,  hop  culture,  the  management  of  sheep,  &c 

2710.  Sle^mig^rooms  far  single  men  should  be  made  over  the  stable,  and  for  the 
feeder  or  cow-keeper,  over  the  cattle-sheds,  that  they  may  hear  any  accident 
which  takes  place  among  the  horses  or  cattle  during  the  night,  and  be  at  hand  to 
remedy  it. 

27 1 1.  A  tmithy  and  carpenler^s  toork'room  sometimes  form  part  of  the  buildings  on  a 
large  turn.  Instead  of  going  to  a  distance  to  the  residence  of  these  necessary  mechanics, 
arrangements  are  made  with  them  to  attend  at  stated  periods  or  when  sent  for,  by  which 
a  saving  both  of  time  and  money  is  effected.  Sometimes  these  buildings  are  set  down  at 
aJittle  distance  fhim  the  square  to  prevent  danger  from  fire,  and  lessen  the  expense  of 
inwrance.  The  fixtures,  as  the  anvil,  bellows,  bench,  vice,  lathe,  &c.  and  some  of  the 
larger  tools,  belong  to  the  farmer,  but  the  others  the  mechanics  bring  with  them.  A 
small  stock  of  iron,  steel,  and  timber,  is  kept  to  be  in  readiness,  and  also  the  cast-iron 
work  of  ploughs,  carts,  &c.  and  sometimes  the  smaller  pinions,  and  other  parts  of  the 
threshing  machines. 

Sect.  III.     0/the  FarmerU  ZhvelUng-Houae. 

2712.  Tke  dwelUng'Itouae  ^  the  farmer  is  generally  detached  from  the  farmery  on  the 
south  side,  and  separated  from  it  fay  a  road,  grass-plat,  garden,  or  pond,  or  all  of  these, 
according  to  circumstances.     In  size  and  accommodations  it  ought  to  be  proportioned  to 
the  capital  requisite  for  the  farm ;  that  is,  it  ought  to  be  on  a  par  with  the  houses  of 
other  members  of  society  of  similar  property  and  income.     In  design  it  ou^t  to  be  sim- 
ple and  unost«itatious ;  utility  and  convenience  being  its  recommendatory  beauties. 
At  the  same  time,  as  observed  in  the  Code  of  AgricuUure^  *'  every  landlord  of  taste, 
in  fixing  on  the  site  and  plan  of  a  new  farm-house  and  offices,  ought  certainly  not  to 
overlook  the  embellishment  of  the  country."     How  much  of  the  beauty  of  a  country, 
and  of  the  ideas  of  the  comfort  and  luppiness  of  its  inhabitants,  depends  on  the  appear- 
ance of  its  farm-bouses  and  cottages,  every  traveller  is  aware ;  and  every  agriculturist 
^riio  has  travelled  through  the  British  isles,  can  recognize  at  once  a  well  cultivated 
district  by  the  forms  of  the  farm-yards,  and  tlie  position  of  the  fanner's  dwelling-house. 
Hie  difference  between  the  best  and  worst  cultivated  English  counties  in  this  respect 
are  sufficiently  striking ;  and  the  ideas  of  wealth,  comfort,  order,  and  scientific  agricul- 
ture, which  the  farmers  and  cottages  of  Northumberland  and  Berwickshire  excite  in 
the  mind,  are  totally  unfelt  in  passing  through  even  Hertfordshire  and  Essex ;  where 
the  scattered,  straggling  hovels  of  all  dices  and  shapes,  the  monstrous  bams,  and  rickety, 
shapeless  ^uin-houses,  indicate  a  low  state  of  culture,  and  an  ignorant,  tasteless  set  of 
occupiers.     Even  in  Norfolk  and  Suffolk,  the  want  of  symmetry  in  the  farmeries  of 
opulent  fiurmers,  is  every  where  conspicuous,  and  the  want  of  taste  and  deccMvm  in 
setting  the  dweUing-houses  among  dung  heaps  and  urine  ponds,  no  less  so.     But  die 
fiurmers  in    Norfolk,  as  in  most  parts  of  England,  though  wealthy,  are  in  general 
ignorant  and  grom  in  their  habits  and  taste.     They  are  accustomed  to  look  on  them- 
selves as  an  order  of  beings  different  from  the  trading  classes  of   the  community, 
superior  as  possessing  houses  and  land,  and  inferior  as  not  daring  to  enjoy  wealth  or 
better  their  condition,  beyond  a  certain  extent,  lest  the  landlord  should  raise  their  rent. 
Till  this  feeling,  which  is  one  among  other  vestiges  of  feudal  times,  and  the  metayer 
system,  is  more  or  less  done  away  both  on  the  part  of  the  landlord  and  tenant,  no  great 
improvement  in  fhrm^ouses  can  be  expected. 

2713.  In  selecting  a  few  atample$  of  Jdrm  homes,  the  first  we  shall  notice  is  that  of 
the  smallest  sise  where  the  fiurmer  keeps  no  servant  and  cultivates  only  a  few  acres.    The 

Sund  plan  of  such  a  house   {Jig,  359.)  should  contain  an  entry  (a) ;  kitchen  [h)  ; 
ry  and  pantry  (c)  ;  parbxir  (d) ;  N^t  closet  off  the  parlor  as  a  store-room,  or  for  a 

Ee 


SCIENCE  OF  AOBICULTUBE.  .  Fim  JI. 

clowl,  and  foiiaj-hoaMt 


W  (t)  i  ucl-tiauu  (/)  I  itair  and  cellar  under  (g)  ; 
O^'et  (h)  i    litcre   ore  tliree  bed-roonis  in 
the  roof,  sud  one  garret      Tlie  dimenaioni 
ma;    Im  twIhI  at  pleuure ;    but  tweUe 
fbet  iquare  is  (he  least  dimenuon  thai  can 


9TI4.  A/arm-ltouit  oj  the  naoOat  da  (Jtg.  3G0.),  where  the  poultry  and  tool  home 
are  in  the  lann-jard,  but  nhere  the  rarmor  kef  ps  only  one  servaDl,  and  workaand 
tivei  irith  him,  may  contain  an  cntnncc  and  nair  (a) ;  kitchen,  cloMt,  and  oven  (b) ; 
back  kitchen  (c) ;  dairy  (d) ;  parlor  (f) ;  bedroom  t,/) ;  "ith  Ihice  bednnnu  and  a 
garret  up  stairs,  and  a  cellar  under.  A  tetr  of  such  fann-houses  and  tenants  should  be 
Kniad  io  all  parts  of  the  country,  if  for  no  other  reason  than  (o  prcscrrD  the  gradation 
from  the   laboier  to   the   prufesnonal   ftrmer,   and    from  the   cottage  to    the    ftrm- 
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S715.  Afarm^oute  largar  thm  the  preceding  {fg.  361.  )>  *nd  for  s  fiinner  and  hit 
family  rather  in  a  better  style,  may  contain  a  principal  entrance  and  lobl^  (a) ;  parlor 
(6) ;  closets  (c) ;  store-room  for  meal,  cheese,  &c.  {d) ;  lumber  room  for  small  imple- 
ments (e) ;  beer  cellar  (/) ;  pantry  {g) ;  dairy  {h) ;  suircase  ft) ;  kitchen,  with  an  oven 
under  the  stairs,  and  a  boiler  on  the  other  side  of  tiie  fire  place  (Jt) ;  coals  or  wood,  and 
back-entry  (/) ;  pig'Styc,  with  a  small  opening  towards  tlie  kitchen  for  throwing  in  dish- 
water, offals,  &c.  (m) ;  and  poultry-house  (n) ;  with  two  garret  bedrooms  over  the 
wings ;  two  good  liedrooms  and  a  closet  up  stair^,  and  a  garret  in  the  roof. 

2716.  Afarm^unae  of  Uie  second  lower  scale  (fig,  363.  i,  executed  at  Burleigh  in 
Rutlandshire,  contains  a  principal  entry  (a) ;  parlor  (b) ;  kitchen  (c)  ;  stair  {d) ;  dairy 
(e);  pantry//);  cellar  (g  ;  and  cheese-room  (A-.  The  three  latter  are  attached  to 
the  back  part  of  the  house  by  a  continuation  downwards  of  the  same  roof.  By  making 
their  ceilings  only  seven  and  a  half  or  eight  feet  high,  some  small  bed-rooms  may  be 
got  above  them,  having  a  few  steps  down  from  the^  floor  of  the  front  rooms,  or  a  few 
steps  up  from  die  first  landing-place.  The  back-door  of  the  kitchen  enters  into  a  brew- 
house  and  wash-house,  the  fire  place  and  copper  being  behind  the  kitchen  vent.  Beyond 
this  brew-house  is  a  place  for  holding  fire- wood,  &c. ;  in  the  back  wall  of  which  are 
openings  to  feed  the  swine.-  In  the  kitchen  is  an  oven  ;  and  below  the  grate  a  very 
good  contrivance  for  baking  occasionally,  but  principally  used  for  keeping  the  servanis' 
meat  wann.  It  consists  of  a  cast-iron  plate,  and  door  like  an  oven.  The  chamber- 
floor  is  divided  into  two  rooms  for  wards,  and  two  small  ones  backwards. 

2717.  Farmers*  dwdUng^houaeSt  containing  more  accommodation  and  comfort^  and 
di^laying  appropriate  taste  and  expression  of  design,  will  be  found  in  a  succeeding 
section,  where  farmeries  are  treated  of,  and  also  where  we  treat  of  laying  out  farms. 
(Part  III.} 

Sect.  IV.     Of  Cottages  for  Farm  Servants. 

2718.  Cottages  for  laborers  are  necessary  appendages  to  every  farm  or  landed  estate, 
and  no  improvement  is  found  to  answer  the  purpose  better  than  building  these  on  a  com- 
fortable and  commodious  plan.  In  the  southern  counties  of  the  island,  where  tlio 
farmer *s  laborer  is  supposed  to  change  his  master  once  a  year,  or  oflener,  the  whole  busi- 
ness of  cottages  is  commonly  left  to  accident ;  but  in  the  north  a  certain  number  of 
married  servants  are  kept  on  every  farm,  and  a  fixed  place  near  the  farmery  is  appointed 
for  their  situation.  These  habitations  are  in  the  tenure  of  the  farmer,  in  common  with 
the  other  buildings  of  the  farm ;  and  whenever  a  married  servant  changes  his  master  he 
dianges  his  habitation. 

2719.  The  accommodation  formerly  considered  suited  for  farm  laborers,  consisted  of 
two  rooms.  That  on  the  ground  floor  not  being  less  than  twelve  feet  square,  with  a 
sleeping  room  of  the  same  size  over,  and  sometimes  on  the  same  floor.  But  this  is 
justly  deemed  too  small  for  an  ordinary  laborer's  fiunily.  **  Humanity,*'  Beatson 
observes,  **  shudden  at  the  idea  of  an  industrious  laborer,  with  a  wife,  and  perhaps 
five  or  six  children,  being  obliged  to  live,  or  rather  exist,  in  a  wretched,  damp,  gloomy 
room,  of  10  or  12  feet  square,  and  that  room  without  a  floor ;  but  common  decency  must 
revok  at  considering,  that  over  this  wretched  apartment  there  is  only  one  chamber,  to 
hold  all  the  miserable  beds  of  this  miserable  family.  And  yet  instances  of  this  kind,  to 
our  shame  be  it  spoken,  occur  in  every  country  village.  How  can  we  expect  our 
laborers  or  their  famiUes  to  be  healthy,  or  that  their  daughters,  from  whom  we  are  to 
take  our  future  female  domestics,  should  be  cleanly,  modest,  or  even  decent,  in  such 
wretched  habitations?" 

2720.  Cottages  for  farm  servants,  it  is  observed  by  the  able  author  of  the  article 
AgricuUurtf  in  the  Supplement  to  the  Encyc,  JBritannica,  **  are  usually  set  down  in  a 
line,  at  not  an  inconvenient  distance  firom  the  farm-yard.  Each  of  them  contains  two 
i^artments,  with  fire-places  and  garret  sleeping  rooms  over.  Adjoining  is  commonly  a 
oow-faouse,  hog-stye,  shed  for  fuel,  necessary,  a  small  garden,  and  sometimes  other 
appendages  of  comfort  and  ei\joyment.  As  an  example  of  the  minimum  of  modem 
accommodation,  we  may 
refer  to  two  cottages  on  B  S63 
a  fann  in  Berwickshire, 
as  described  in  the  re- 
port of  that  county. 
They  contain  each  a  kit- 
Chen  {fig.  363  a.)  small 
parior  and  store-room 
(6),  with  two  good  bed- 
rooms over,  and  a  dairy 
under  the  staircase.  — 
Tliere  is  a  garden  behind 
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(c),  a  place  for  a  calf  or  pigs,  or  for  fuel  (d),  water^loset  (e),  and  dung4ieap(/). 
The  laborer's  cows,  in  this  case,  are  kept  at  the  farmery  along  with  those  of  the  fanner. 

2721 .  A  double  }ihughfnan*s  cottage  and  cow-house  {^fig.  364. )  may  be  thus  arranged.  Both 
may  contain  a  kitchen  (a )  with  na»<l«sn^H-«Bs 

an  oven,  and  there  may  be  a  If  ».  H  j  II 

small  parlor  or  store-room 
(6),  a  dairy  and  pantry  (c), 
with  two  bed-rooms  over. 
Detached  may  be  a  pig-stye 
(rf),  water-closet  (e),  place 
for  fuel  r/),  and  cow-house 
{g)y  with  gardens  adjoining, 
dung-heap,  porch,  step>up, 
&c.  as  in  the  other  place. 

3722.  In  regard  to  the 
construction  of  cottages  much 
information  may  be  obtained 
from  a  work  entitled,  A 
Series  of  Plans  for  CoUages, 
by  J.  Wood,  of  Bath.  This 
author  lays  down  the  fol- 
lowing seven  principles,  as 

the  means  of  obviating  the  inconveniencies  to  which  cottages,   as  usually  built,  are 
liable : — 

5753.  ne  cottage  should  be  dry  and  healthy  i  this  is  eflbcted  by  keeping  the  floor  sixteen  or  ei^tcen 
inches  aboye  the  natural  ground ;  by  building  it  clear  of  banks,  on>an  open  spot  of  ground,  that  has  a 
declivity  or  foil  ttoax  the  building;  by  having  the  rooms  not  less  than  eight  feet  high— .a  height  that 
will  keep  them  airy  and  healthy ;  and  by  avoiding  having  chambers  tn  the  roof. 

5754.  Thetf  should  be  twirm,  cheetfut^  and  conifortable.  In  order  to  attain  these  points,  the  walls  should 
be  of  a  sufficient  thickness  (if  of  stone,  not  less  than  sixteen  inches ;  if  of  brick,  at  least  a  brick  and  a 
half)  to  keep  out  the  cold  of  the  winter,  or  the  excessive  heat  of  the  summer.  The  entrance  should  be 
screened,  thnt  the  room,  on  opening  the  door,  may  not  be  exposed  to  the  open  air ;  the  rooms  should 
receive  their  light  ftom  the  east  or  the  south,  or  fVom  any  point  betwixt  the  east  and  the  south  ;  for,  if 
they  receive  their  light  fVom  the  north,  they  will  be  cold  and  cheerless ;  if  fVom  the  west,  they  will  be  so 
heated  by  the  summer's  afternoon  sun,  as  to  become  comfortless  to  the  poor  laborer,  aftor  a  hard  day's 
work ;  whereas,  on  the  contrary,  receiving  the  light  ttom  the  east  or  the  south,  they  will  be  always  wann 
and  cheerful.  So  like  the  feelings  of  men  in  a  higher  sphere  are  those  of  the  poor  cotttger,  that  if  hit 
haUtation  be  warm,  cheerf\il,  and  oomibrtable,  he  will  return  to  it  with  gbuiness,  and  aude  in  it  with 
pleanure. 

5785.  Thfff  should  be  rendered  eonvenientf  by  having  a  pordi  or  shed,  to  screen  the  entrance,  and  to 
hold  the  laborer*8  tools ;  by  having  a  shed  to  serve  as  a  pantry,  and  store-place  for  Aiel ;  by  having  a 
privy  for  cleanliness  and  decency's  sake ;  by  a  proper  disposition  of  the  windows,  doors,  and  chimneys  ; 
by  having  the  stairs,  where  there  is  an  upper  floor,  not  less  than  three  teet  wide,  the  rise  or  height  not 
more  than  eight  inches,  and  the  tread  or  orcadth  not  less  than  nine  inches ;  and.  lastly,  by  proportioning 
the  size  of  the  cottage  to  the  family  that  is  to  inhabit  it ;  there  should  be  one  lodging-room  fbr  the  parents, 
another  fbr  the  female,  and  a  third  fbr  the  male  children ;  it  is  mdancboly,  be  says,  to  see  a  man  and  his 
wifte,  and  sometimes  half  a  dosen  children,  crowded  together  in  the  same  room,  nay,  often  in  the  same 
bed  J  the  horror  is  still  heightened,  and  the  inconveniency  Increased,  at  the  time  the  woman  is  in  diild- 
bcd,  or  in  case  of  illness,  or  of  death  ;  Indeed,  whilst  the  ohildrra  are  young  under  nine  years  of  age, 
there  Is  not  that  offimce  to  decency,  if  they  sleep  in  the  same  room  with  their  parents,  or  If  the  hoys  and 
girls  sleep  t(>gether,  but  after  that  age  they  should  be  kept  apart 

5786.  Cottages  should  notbemore  than  tvtelve  feet  mde  in  the  dear,  that  being  the  greatest  width  that 
it  would  be  prudent  to  venture  the  rafters  of  the  roof,  with  the  ooUar-plcees  only,  without  danger  of 
spreading  the  waOs;  apd  by  using  collar-pieces,  there  can  be  fifteen  inches  in  height  of  the  roof  thrown 
Into  the  upper  chambers,  which  will  render  dormer-windows  useless. 

S7?7.  Cottaget  should  be  alwavs  built  in  pairs,  either  at  a  little  distance  ttem  one  another,  or  close  ait 
Joining,  so  as  to  appear  one  building,  that  the  inhabitants  may  be  of  assistance  to  each  other.  In  case  of 
sickness  or  any  other  accident 

87S&  Fbr  economy.  eoUageg  should  be  built  strong,  and  with  the  best  of  materials,  and  these  materials 
wen  nut  together ;  the  mortar  must  be  well  tempered  and  mixed,  and  lime  not  spaxted ;  hollow  walls  bring 
on  decay,  and  hartxmr  vermin ;  and  bad  sappy  timber  soon  reduces  the  cottage  to  a  ruinous  state; 
Although  cottages  need  not  be  fine,  yet  they  snouM  be  regular ;  regularity  will  render  them  ornaments  to 
the  country,  instead  of  their  being,  as  at  present,  disagreeable  ohJects. 

2799.  A  fieee  qf  ground  should  be  allotted  to  every  cottage,  proportiaiiable  to  its  slse ;  the  cottage  should 
be  built  in  the  vicinity  of  a  spring  of  water— a  circumstance  to  be  attendedtoj  and  if  there  be  no 
spring,  let  there  be  a  well 

2730.  On  the  foregoing  seven  principleSt  he  recommends  all  cottages  to  be  built. 
They  may  be  divided  into  four  classes  or  degrees:  first,  cottages  with  one  room; 
.secondly,  cottages  with  two  rooms;  thirdly,  cottages  with  three  rooms ;  and,  fourthly, 
cottages  with  four  rooms ;  plans  of  each  of  which,  that  have  great  merit  in  their  dis- 
tribution, may  be  seen  in  his  very  able  work. 

9731  •  An  economical  mode  of  cmutrucUng  the  walls  cf  brick-buUt  cottages,  is  described 
by  Deam,  in  a  T^ct  on  Hollow  Walls  (I^ndon,  I8S0).  These  walls  are  only  nine 
inches  wide,  and  built  hollow,  by  laying  the  courses  alternately  lengthways  on  edge^ 
and  crossways  on  the  broad  fac<f«  Another  description  of  hoUow  walls  has  been 
invented  by  Silverlock  of  Chichesiter,  and  used  by  him  in  building  garden  walls  (See 
Encyc,  of  Gardening) ,  in  which  a1 1  the  bricks  are  laid  on  edge,  but  alternately  length- 
ways and  crossways  of  the  wall ;   or,  in  bricklsyerB*  language,  header  and  stretmr. 
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Eillier  of  these  moddl  suit  very  well  for  cottages  of  one  story,  and  if  well  plastered 
inside  the  house^  they  will  be  wanner  and  dryer  than  solid  walls  e?en  of  fourteen  inches 
thickness.  Hollow  walls  of  any  height  may  be  built  by  laying  the  bricks  flat  ways,  and 
joining  the  outer  and  inner  four  inch,  or  single  brick  walls,  by  cross  bricks  at  moderate 
distances. 

27S2.  ^n  economical  mode  of  forming  ^aircata  to  cottages,  is  de- 
scribed by  Beatson,  and  has  been  adopted  in  a  few  places.  Its  merit 
consists  in  occupying  exactly  half  the  room  which  is  required  for 
stairs  on  the  ordinary  plan.  This  is  effected  by  dividing  every  step  into 
two  parts  (Jig.  365  a  and  b),  and  making  one  part  double  the  height 
of  another.  In  ascending  such  a  stair  the  left  foot  is  set  on  the  left 
step  (a),  and  the  right  foot  on  the  right  step  (6,)  alternately  to  the  top 
of  the  stair.  It  is  therefore  clear,  that  as  the  steps  for  the  right  and  for 
the  left  foot  are  in  the  same  line,  and  although  neitlier  foot  rises  each 
time  higher  than  seven  inches  and  a  half  above  the  other,  yet  every  time 
that  one  foot  is  moved,  it  rises  fifteen  inches  higher  than  it  was  before. 
Suppose  in  a  stair  of  this  kind,  that  each  tread  or  breadth  for  the  foot 
is  nine  inches,  and  that  each  rise  of  the  one  foot  alx)ve  the  other  is  seven 
incbes  and  a  half,  consequently  as  each  foot  rises  the  height  of  two'  steps)' or  fifteen 
inches,  every  time  it  is  moved,  it  is  plain  that  six  steps  of  this  land  will  rise  as  high  as 
twelve  in  the  common  way,  and  will  require  only  one  half  the  size  of  a  hatch  or  opening 
in  the  floor  above,  that  would  be  required  for  those  twelve  steps  as  usually  constructed. 
This  will  be  of  considerable  advantage,  where  much  is  required  to  be  made  of  little 
room,  and  will  of  course  give  more  space  to  the  chambers  aibove  ;  but  it  has  the  disad- 
vantage  of  being  disagreeable,  and  even  dangerous  to  descend,  especially  for  pregnant 
women  and  young  children. 

2733.  Mud  wOtf  built  in  the  French  manner,  or  en  jnsS,  are  recommended  by 
Beatson,  Crocker,  and  others,  and  also  "  walls  composed  of  soft  mire  and  straw,**  but 
these  we  consider,  with  Wood,  as  the  reverse  of  economical  in  the  end,  and  totally  unfit 
for  our  climate  and  degree  of  civilization. 

2734.  Of  what  are  called  ornamental  cottages  for  laborerSf  we  shall  say  little.  Utility 
is  a  beauty  of  itself,  but  there  are  higher  degrees  of  that  sentiment  excited  by  the  appear- 
ance of  convenience  and  abundance ;  by  the  evidence  of  design  or  intelligence  in  the 
contriver  as  displayed  in  the  elevation  and  general  effect,  and  by  classical  imitative  or 
picturesque  forms  in  the  masses  and  details.  The  great  evil,  however,  is  that  these 
ornamental  cottages,  as  generally  constructed,  are  felt  by  tlie  occupiers  to  be  very  uncom- 
fortable  habitations,  every  thing  being  sacrificed  by  the  designer  to  external  appearance. 
This  is  in  the  very  worst  taste,  and  has,  in  most  parts  of  the  country,  brought  ornamental 
cottages  into  ridicule.  Utility,  therefore,  is  the  main  consideration,  and  nothing  ought  to 
be  considered  as  ornamental  that  is  at  all  at  variance  with  this  property. 

2735.  As  an  example  of  a  cottage  ornti- 
mented  in  the  least  degree  (fg.  366.)  we  sub- 
mit a  specimen  in  the  gothic  style,  by  Hol- 
land. It  contains  an  entrance  lobby,  and 
stair  (a),  kitchen  (6),  small  parlour  and  store- 
ipom  (c),  cow-house  (d),  pig-stye  (e),  poul- 
tjcy  (/),  and  water  closet  Qfj,  Over  tlie 
kitchen  is  a  bed-room  vrith  a  nre  place,  and 
another  communicating  with  it  over  the  cow-house. 

8736.  J  cottage  ornamented  in  the  second  degree  {Jig,  367.),  contains  an  entrance  and 

.    ^_i      J  lobby  (o),  kitchen  (6),  stair  (c),  parlor, 

S67  I  or  store-room  (d),  back  kitdien  (e),  cow- 

bouse  (/),  and  water  closet  (^),  with 
two  good  bed  rooms  over  the  centre  of 
the  building,  and  two  gazreta  over  the 
vrings. 
A  n  2737.  A  double  ornamental  cottage, 
=3K=J  erected    by   Lord  Peniyhn,   in  WsSet 

(Jig,  368. ),  contains  a  porch,  lobby,  and 

fliatr  (a),  kitchen  and  Uving  room  (6),  parlor  (c),  with  ceUars  and  pantry  under,  and  to 
each  bouse  two  bed-rooms  over.  It  must  be  confeswd,  however,  that  this  cottage  is  mor9 
ornamental  than  convenient. 

2738.  A  double  ornamental  cottage,  vnth  latticed  windows  (fs.  369.),  built  in  Hart- 
fordshire,  on  a  very  dry  soil,  contains,  on  the  ground  floor,  the  kitchen  and  hvmg  room  (o), 
pantry  (6),  and  small  Ught  closets  (c),  with  a  stair  up  to  two  good  bed-nxmis  abow  and 
4awn  to  a  dairy,  cellar,  fuel-room,  and  other  conveniences  beneath.     It  is  placed  m  a 
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It  garden,  wilh  pigger;,  bce-liouu,  poultiy,  dung-|»t,  « 
bower,  pump- well,  and  other  appendages  lo  eacli  cottage. 

STS9.  jf  variety  of  other  plant  of  cottages  will  In  rouDiJ  connected  with  tbc  plans  of 
faraicrica,  and  in  ouv  Toiagnphir  of  Jsriculrvre  (Part  IV.) 

Sici.  V.  Of  the  Slact-i/aTif,  Jhing-yanI,  and  other  Encioiurti  immediately  cmJurted 
with  Form  BuUdingu 

ST10.  The  dlffsTcnt  ajipendagei  which  art  ronnR-m  tajarm  bvildingi  an  the  inTig-j»rdt, 
pits  and  reservoirs,  the  ritk-yard,  the  ilraw-yanl,  the  poultiy-yard,  dnfing  yard,  garden, 
orchard,  and  cottage-yards.  These  necesanriiy  vary  much,  according  to  Bituaiion  anil 
other  circumstances,  but  all  of  Ihcm  are  more  or  loss  essential  lo  a  complete  ftrmery. 

8741 ,  The  duns-sard  oml  pit  is  placed  in  nlmosl  ei-ery  case  in  the  centre  of  the  mu'n 
jard.  A  pavement,  or  cnUHway,  ought  to  be  carried  round  the  yard,  neit  to  the  houses, 
of  nine  or  hReen  feel  in  width,  according  to  Ihe  scale  of  the  whole :  the  remaining  part 
of  llie  yard  slwuld  either  be  cndoied  wilh  u  wall  wilh  taiioUH  doors  to  admit  cattle,  carta, 
and  wheel  barrows,  or  on  a  email  scale,  it  may  be  entirely  open.  From  this  spore  the 
ccrlh  should  be  etcavatcd  so  as  lo  fonn  a  hollow  deepest  al  the  centre,  or  at  the  lower 
end  if  the  original  ■urface  was  not  level ;  and  from  the  lowest  part  of  this  hollow  should 
be  conducted  a  drain  to  a  reservoir  for  liquid  manure.  The  bottom  of  this  eicavation, 
or  durtg'basin,  ought  to  be  rendered  hard,  in  order  not  lo  lake  the  inipreatiuti  of  cart 
wheels,  in  removing  the  dung,  and  impervious  to  mfusture,  in  order  lo  prevent  absorption. 

3719.  Far  lhe$e  purjvaei,  it  may  he  eilhor  paved,  the  stones  being  set  on  a  layer  of 
clay  ;  or  what  will  generally  answer  equally  well,  it  may  be  covered  with  a  thick  coat 
of  gravel  or  clialk,  if  it  can  be  got,  and  then  well-rolled,  mixing  some  loam  witli  the 
gnvel,  if  it  is  found  not  to  consolidate  readily.  To  prevent  as  much  as  possible  a 
Buperfluity  of  rain-water  IVom  mixing  witli  llie  dung  and  dilutiog  its  dnunings,  all  ex- 
r  sIriHild   be  prevented  from  entering  the   farm-yard  by  n 


slt^-s  of  the  roofs 
that  there  be 


drains,  opened  or  covered;  and  that  which  collecli  o 
■bould,  in  e*ery  esse,  be  carried  off  by  gutters.      Such  ja  the  opi 
turista  as  to  the  siluation  of  the  farm  yard,  dung-hill,  and  reaer 
to  these  requiutes,  it  is  now  very  properly  considered  as  eijually  i 
urine-pits,  either 'open  or  covered. 

9T4S.  Hit  vnaariuin,  or  ur>Hr-;iif,  ia  constructed  in  or  ncnr  to  the  stables  and 
cattle-sbeds,  for  the  immediate  reception  of  the  drainage  of  these  buildings,  un- 
mixed  with  rain-water.  It  is  found  from  experience  lliat  a  very  conaidnrable  addition 
of  the  richest  kind  of  manure  in  thus  obtained  on  every  ara1)le  farm.  At  the  tome  time 
it  is  propertoobserve,  tliat  nobenefit,but  aloss,  will  be  sustained  if  the  u tine  is  so  com- 
pletely drained  from  ilic  siraw,  as  to  leave  tt  too  dry  for  fcnnentation.  Where  there  arc 
HO  BUll-f..d  cattle,  an  able  author  (Supp.  En.  Bril.  i.  ISI  )  is  of  opinion  there  will  be 
no  mart  urine  than  what  will  be  required  for  converting  the  stnw  into  manure.      Wbeu 
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cattle  aro  fed  at  tbe  stake,  however,  he  coosiden  a  reaertoir  as  essential.  Allan,  of 
Grajcrook,  near  Edinburgh,  recommends  that  there  should  be  two,  in  order  that  as 
soon  as  one  is  full,  it  should  remain  in  that  state  till  the  urine  becomes  putrid  before  it 
be  taken' away.  •  The  urine  is  either  applied  to  the  land  in  its  Kquid  state,  or  mixed  with 
peat,  earth,  &c.  The  reservoirs  may  be  either  vaults  of  masonry,  or  wells :  in  either 
case,  the  hole  for  the  pump  should  be  sufficiently  large  to  admit  a  man  to  clean. out  the 
sediment  when  it  accumulates.  A  very  desindile  plan  seems  to  be,  to  have  these  vaults,' 
or  wells,  chiefly  within  the  battle-house,  as  in  Flanders,  but  partly  also  without,  to  admit 
room  for  the  pump-hole,  close  by  the  wail  on  the  inside  of  the  surrounding  paved  road. 
It  is  needless  to  add,  that  suchconstruptions  ought  to  be  made  water-tight  by  the  use  of 
some  cement,  or  by  puddling  with  day  outside  of  the  masonry. 

S744.  The  stade-yard,  or  enclosure  within  which  com,  hay,  &c.  is  stacked,  is  placed^ 
exterior  to  that  side  of  the  building  which  contains  the. bam.  Stack-yards  should 
always  be  sufficiently  spacious  and  airy,  having  a  firm  dry  bottom ;  and  some  advise 
them  to  be  ridged  up,  to  prevent  the  accumulation  of  suriace-water,  as  by  the  ridges 
being  pretty  well  raised  in  the  middle, -and  covering  the  places  where  the  stacks  are 
to  be  built,  either  with  rough  stones,  with  a  mixture  of  gravel,  or  paring  th«n  in  the 
same  manner  as  streets,  much  advantage  would  be  gained  at  little  expense.  But  a 
much  better  method  is  to  have  them  raised  considerably  above  the  surface,  and  placed 
upon  pillars  of  wood  or  stone,  with  a  covering  of  wood  round  the  circumference,  and 
beams  laid  across.  The  inclosing  of  stack-3rard8  should  be  well  performed,  either  by 
menns  of  walls  or  palings,  or  better  with  a  sunk  fence ;  as  in  that  way  the  stacks  will 
have  the  full  benefit  of  £e  air  from  top  to  bottom,  a  circumstance  of  no  small  moment, 
as  it  is  often  found,  especially  in  wet  seasons,  where  the  fence  of  the  stack-yards  is  only 
a  low  wall,  that  the  whole  of  the  stacks  are  damaged  or  spoiled  as  high  up  as  the  wall 
readies,  while  the  upper  part  is  perfectly  safe.  Should  any  addition  be  required  to  the 
sonk-fimce,  a  railing  upon  the  top  may  be  q[uite  suffident.  This  fully  shows  the  vast 
advantage  of  having  stack-yards  sufficiently  airy.  The  proper  arrangement  of  the 
stands,  for  their  being  reipoved  to  the  thresldng.mil1,  is  also  a  matter  of  much  conse- 
quence in  the  economy  of  the  work  that  is  to  be  performed  in  them. 

8745.  ^  stack^yardj  arranged  on  principles  pectdiarly  vkU  planned  and  JudicunUt 
has  been  formed  by  MitcheU,  of  Balqufaiam,  near  Alloa.  His  stacks  are  dirided 
into  regular  rovrs,  and  there  is  a  road  on  each 
side  of  every  double  row,  besides  a  road  round 
the  whole  yard.  (See  our  ^.  114.  and  115.) 
Ihis  plan  is  attended  with  the  following  ad- 
vantages ;  Ist,  by  these  parallel  roads,  there  is 
a  greater,  degree  of  ventilation ;  2dly,  he  can  re- 
move any  stack  he  pleases,  as  necessity  or  markets 
require ;  Sdly,  in  the  hurry  of  harvest  there  is  no 
confusion  or  loss  of  time,  whatever  may  be  the 
number  of  men  or  horses  employed ;  and  4thly, 
by  baring  the  rows  and  the  stacks  regularly 
numbered,  there  is  no  difficulty  in  ascertaining 
what  each  field  of  the  farm  produces. 

2746.  Com-ttandi  are  requisite  fixtures  of  the 
stack-yard':  tKey  are  basements  of  timber  or  ma- 
sonry, and  sometimes  of  icon  (Jig.  370  a. ) ,  on  which 

to  build  the  stack,  and  their  otnect  is  to  keep  the  ^ 

lower  part  of  the  stack  dry,  and  jexdude  vermin.  *^jjp        ^        ik"   a   Tlf'        ^ 

The  usual  mode  of  constructing  stands  is  to  place  M  /  II  IK  I 

a  stout  frame  of  timber  on  upright  stones,  two  JM^       ^1.        JJll^        JJll         Jill 


feet  high,  and  having  projecting   caps  of   flat 
stones.    They  are  also  constracted  wholly  of  stone,  of  drcular  or  polygonal  walls  (^,  37 1 

'  A  a,  b)y  built  to  the  same  height  as  in  the  for- 

^^^^^  ™^''  ^^^^f  >n  ^  rather  slanting  manner  out« 

y X    wards,  and  covered  on  the  tops  with  copings 

j^  ^of  oak-planking  or  flat  stones,  which  prcgect 
I  b  over  tiie  edges  several  indies,  and  in  that 
I  Jjway  prevent  the  ascent  of  rata  and  mice 

V -y  to  the  stacks.     In  both  these  modes,  pieces 

of  timber  are  placed  as  a  frame  in  the  middle 
to  support  the  grain  upon,  and  generally  a  cone  of  spars  in  the  centre,  to  form  a  column 
of  air  in  the  heart  of  the  corn.  Some  suppose  the  first  of  these  sorts  of  corn-stands  to 
be  the  best  for  general  purposes,  as  being  more  easily  as  wdl  as  more  cheaply  con- 
structed, and  at  the  same  time  permitting  the  air  to  enter  and  circulate  with  more  freedom 
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undcnulh,  la  Iha  bottom  of  ibeiluul,  whicb  i*  of  miMfa  adnnt^fa.  Itiidbiioiu  that 
tiK  form  of  tlieie  lUnili  or  litsenienta  nuMt  tsij  iccording  lo  lint  in  whkh  the  M«du  an 
to  ba  nude,  vbich  i>  diSerent  in  diflbnni  districtii.  But  wbierewa  the  thmhlDg  nMchine 
u  incroduod,  the  circulu- bue,  M  produdng  ■  Oadi  of  ■  modente  uu,  with  other  ad - 
notagw,  ii  generslly  preferred. 

S747.  Om-irva  ttandt  for  ttadkt  (Jig,  373.)  with  or 
ifithoDt  funneli  formed  bj  hollow  cooei  or  triangle*,  have 
recentlj  bean  introduced,  and  found  adTantageoui  in 
point  of  aconotny,  and  admitting  of  Macking  the  com, 
aomewbat  earlier.  The  pilUn  of  these  itanda  are  tbiee 
feet  higb,  and  wei^  one-half  cot.  each.  A  Macli  re- 
quii^  KTen  pillar",  besides  the  framing,  which  majeither 
be  made  of  poles  or  joung  trees.  In  the  wel  ciimate  of 
CUckmannansliire,  wheat  baa  been  stacked  in  fire  dajra, 
beant  in  eigbt,  and  barley  and  oats  in  ten  days,  and  ioom- 
time*  earlier.  No  vermin  can  find  their  wajr  into  these 
Hacka  to  comume  the  grain,  and  the  straw  is  better  prv- 
serred.  Ihe  cnne  or  triangle  keeps  up  a  circulsdon  of 
air,  and  prerents  lieating,  or  other  damage.  (Gen.  Rep.  . 
^Scotimd,  TOl.  IT.  Jifp-  p.  379.)  i 

ST48. .  Hag-tlaiilt,  acctntling  to  some,  ma^  be  formed 
in  the  same  numner  as  those  for  com,  onijr  it  is  saldom  necessary  to  ha*e  tbem  mad*  of 
inch  eipensive  materiati.  A  simple  frame  of  wood  is  nxxtlf  tuffleiant,  with  peopar 
bearers  laid  acrou  for  the  support  of  the  stack.  Tbes*  stands  are  much  better  than  iIh 
common  practice  of  building  the  ricks  on  looae  pieces  of  wood  laid  across  in  the  bottoaii 
and  filled  in  with  brush  or  faggot  wood,  as  is  often  tbe  caae  g  and  eaitfaf  fluon  or 
foundations  should  never  be  thought  of  for  this  pujpoM,  as  tbe  dampnesi  mtut  injate 
a  consideiaUe  part  of  the  hay  at  tlie  bottom.  Wlwte  faggots  ate  not  scarce,  hom^r, 
and  tbe  ground  on  which  a  hay-stack  is  built  is  nltter  elevated,  no  stand  can  ever  become 

ST49.  The  iladi-funntl  fausse  or  boss,  as  it  is  called  in  the  north,  whether  the  stend  be 
^wood,  iron,  or  stone,  may  be  formed  of  a  few  pole*  placed  on  a  circular  (Jtg.SWi.) 
•quare  or  angular  base  I^Jig.  STS.  i,  haiing  a  few  slwrt  iptn  nailed  aero**  (Jig.  3T0  &), 
or  a  straw  rope  wrapped  round. 

3750.  TAe  ifnc^cotier  is  a  cloth  or  caniass  covering,  for  suspending  over  stacks  during 
the  time  of  llwir  being  built  to  protect  thera  from  rain.  A  rimple  implement  of  tbU  son 
has  long  been  in  use  in  Kent ;  but  it  has  been  impraved  on  by  Sir  Joaeph  Banks,  lo  aa 
to  become  mora  manageable,  though  somewhat  more  costly.  It  oooaisl*  of  two  lon^ 
upright  poles  filed  into  two  can  wheels :  a  rope,  managed  hy  blocb  and  tadile,  coooecn 
die  poles  at  top,  and  supports,  raises,  or  lowers  the  canvass  roof  in  the  uaual  manner  «f 
managioK  tenta  and  sails.      Its  construction  and  use  will  be  aftemrd*  more  particuknly 

97£1.  The  ttravgard  it  a  term  applied  to  encUwures  in  or  aboat  the  bim-yud,  in 
which  cattle  are  turned  in  loose  lo  cat  straw.  la  most  cases  this  endosure  occupies  tbe 
centre  of  the  farm-yard,  and  includes  tbe  dung-huon,  or  it  is  a  subdivision  of  tbt  yard ; 
but  in  some  cases  enclosures  and  sheds  are  erected  exterior  to  the  farm-yanl,  and  Dear 
the  straw  and  root-house.  Hie  great  object  in  airsnging  straw.yards  of  this  deacriptioa, 
is  lo  provide  a  sufficient  extent  of  sbeds  open  to  tbe  south  for  cmer  to  the  cattle  in  aevcn 
weather,  and  high  fence*  or  sheds  on  the  east  or  weal  lidei  according  to  tbdr  poailia^ 
relatively  to  the  main  yard,  for  shelter. 

2T52.  T>tt  pmiltry-t/ard  in  most  cases  may  be  a  very  small  cncloaura,  a<  the  poultry  of 
common  farmeries  should  be  allowed  to  range  over  lite  straw-yard*  and  most  puu  of  iba 
premises,  to  pick  up  what  cannot  be  got  at  by  swine. 

2753.  J  Iradeiman'i-ycrd  or  imalt  endosure  is  often  appended  to  the  smith'*  aod 
carpenter's  sliops,  as  well  to  contain  timber  as  implements  in  want  of  repair,  &c. 

U754.  ^  kildten-gnrdea  is  an  essential  appencUge  to  the  dwelling-hduie.  lis  situa- 
tion should  lie  apart  from  the  fimiery,  so  as  not  to  interfere  with  it,  or  be  injured  by  the 
blowing  in  of  straws,  ftc.  The  siK  of  the  gsrden  will ,  of  course,  depend  some wtiat  on 
that  of  the  house  and  farm ;  but  ns  a  small  farmer  with  a  large  family  will  require  as 
many  or  more  vegetables  than  onu  of  a  higher  class,  Ifaete  can  be  no  impropriety  in  the 
garden  being  larg^.  As  potatoes  and  turnips,  and  sometimes  other  vegetables,  may  be 
had  of  better  quality  from  tiie  field,  some  abatement  of  siie  may  be  allowed  on  tbit 
account.  Id  general,  the  garden  need  not  be  under  a  fourth,  nor  exceed  half  an  acre. 
Hm  best  fence  is  a  wall,  and  neat  a  dose  oak  paling ;  but  if  neither  of  these  can  be  had, 
a  thorn  hedge  will  answer,  though  its  roots  always  tiib  a  portion  of  the  accompanying 
bolder,  and  it  harbour*  vermin.     Tlic  best  form  is  a  parallelogram,  lying  east  and  west, 
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which  may  be  intersected  by  walkS|  m>  as  to  divide  it  intofour  or  aiz  other  peraUelogmu^ 
with  a  sunroundiDg  border  as  broad  as  the  endosure  fence  is  high. 

2755>  Jn  orchard  may  either  be  regtdarly  formed  on  an  allotted  space ;  or  fruit  trees 
may  be  scattered  over  a  lawn  or  piece  of  grass  ground  which  may  surround  the  house. 
In  a  convenient  p^  of  this  orchard,  posts  should  be  fixed  as  a  (faying  ground^  unless 
that  operation  is  performed  by  heated  air  or  steam  in  the  houie. 

2756,  The  gardens  appended  to  the  laborer* t  cottages  may  contain  from  one-eighth  l» 
one-sixth  of  an  acre,  llieir  situation  should  always  adjoin  the  house,  but  whether  they 
should  surround  it  or  enclose  it  on  one  or  more  sides,  must  depend  on  the  position  of  the 
cow-house  belonging  to  each  cottage.  In  some  cases,  and  perhaps  it  is  the  best  plan> 
these  cow-houses  form  a  range  by  themselves  in  a  smiUl  field  devoted  to  their  use,  and 
placed  bdiind  the  row  of  cottages. 

Sbct.  VI.     Of  the  Uttionqfthe  d^ererU  Farm  BvUdings  and  Endosures  m  a  Farmenfw 

2757.  Injixmg  the  arrangetneiU  of  a  set  of  farm  buildings,  the  first  thing,  according  to 
Beptson,  to  be  taken  into  consideration,  after  choosing  the  situation,  is  the  nature  and  pio» 
duce  of  the  farm.  From  these  may  be  judged  tlie  different  kinds  of  accommodakon 
that  will  be  necessary.  For  example,  every  farm  must  have,  first,  a  dwelling-house  ; 
secondly,  a  bam  suitable  to  the  extent  of  arable  land  in  the  farm,  either  with  or  without 
a  threshing  ipill,  but  always  with  one,  if  possible;  and  it  should  be  endeavored  to 
place  it  so  that  it  may  go  by  water,  if  a  supply  can  be  had  j  thirdly,  stables*  the  dimen* 
sions  of  which  must  be  determined  according  to  the  number  of  horses  necessary  for  the 
farm ;  fourtlily,  cow-houses,  or  feeding-houses,  or  both,  according  to  the  number  of 
cows  and  cattle,  and  so  on,  till  the  whole  accommodations,  and  their  dimensionsi  are 
fixed  upon.  Having  ascertained  these,  and  the  situation  for  building  on  being  also  settled^ 
the  ground  must  be  carefully  and  attentively  viewed;  and  if  not  very  even,  the  differeni 
levels  must  be  observed,  and  the  best  way  of  conducting  all  the  necessary  drains^ 
and  carrying  off  all  superfluous  moisture.  Also  the  best  situation  for  dung  and 
urine-pits,  or  reservoirs,  which  will,  in  a  great  degree,  ascertain  at  once  where  the  cattle- 
houses  and  stables  should  be.  These  being  fixed  on,  the  bam  should  be  as  near  them 
as  possible,  for  the  convenience  of  carrying  strew  to  the  cattle ;  and  the  barn-yard 
should  be  contiguous  to  the  bam.  These  main  points  being  determined  on,  the  others 
will  eaaly  be  found ;  always  observing  this  rule,  to  consider  what  is  the  nature  of  the 
work  to  be  done  about  each  office,  and  then  the  easiest  and  least  laborious  way  to  per- 
form that  work,  so  far  as  it  is  connected  with  other  offices.  In  case  this  should  not  be 
sufficiently  explicit,  suppose,  by  way  of  illustration,  the  situation  of  a  feeding-house  is 
to  be  considered  of.  The  nature  of  the  work  to  be  performed  here  is,  bringing  food  and 
fitter  to  the  cattle,  and  taking'  away  their  dung.  The  place  from  whence  the  greatest 
part  perhaps  of  their  food  and  all  their  litter  comes,  is  the  bam;  therefiwe  the  feeding- 
iMittse  should  be  as  near  the  bam  as  possible.  If  turnips  or  other  roots,  or  cabba^ses^ 
make  a  part  of  their  food,  the  most  commodious  way  of  giving  these  must  be  determmed 
on ;  whether  by  having  a  root-house  adjoining  the  cattle-house,  and  that  filled  oocadonaUy^ 
or  by  having  a  place  to  lay  themdownin,  near  the  heads  of  the  stall,  iVom  whence  they  are 
thrown  in  at  holes  left  in  the  walls  for  that  purpose.  The  easiest  method  of  clearing  away 
die  dung  must  also  be  considered,  and  the  distance'from  the  main  dung-pit  and  urine 
reservoir.  The  same  general  rule  being  observed  in  determining  on  the  site  of  all  the 
other  offices  or  accommodations,  together  with  a  careful  examination  of  the  ground  to 
be  occupied  (upon  which  the  arrangement  of  the  offices  in  a  great  measure  should  de- 
pend), any  person  conversant  in  rural  affiurs,  who  attends  to  these  particulars^  and  caa 
lay  down  his  ideas  in  a  drawing,  may  easily  direct  the  planning  and  building  4lf  a  very- 
commodious  set  of  offices.  With  respect  to  the  site  of  the  dwelling-house,  it  may  be 
remarked,  that,  although  a  house  being  situate  in  the  middle  of  a  regular  front,  is  in 
some  points  of  view  the  most  pleasing  way,  and  in  many  situations  perhaps  the  best^ 
yet,  unless  the  ground  and  other  circumstances  in  every  respect  fiivor  such  a  disposition, 
it  should  not  invariably  be  adhered  to;  for  it  may  often  happen,  that  a  much  better 
situation  for  the  dwelling-.house  may  be  obtained  at  a  little  distance  from  the  offices,  a 
pleasing  uniforaiity  be  observed  in  them  at  the  same  time,  and  the  house  be  more  healthy 
and  agreeable.  In  some  cases,  and  for  some  kinds  of  fiums^  it  may  be  particularly  ne- 
cessary to  have  the  house  so  plteed,  in  respect  to  the  offices  and  frrm-yaird,  as  to  admit 
of  their  being  constantly  inspected)  and  the  labor  that  is  to  be  performed  in  them  attended 
to  and  overlooked. 

8758.  The  partietUar  re^uisiies  of  afarmstead^  Marshall  observes,  "  are  as  various  as 
the  intentions  of  farms.  A  sheep-farm,  a  gnudng-farm,  a  hay-farm,  a  dairy-farm,  and 
one  under  mixed  cultivation,  may  require  different  situations,  ahd  different  anrange- 
«ieats  of  yards  and  buildings.     On  a  farai  ofihe  last  8pecies>  which  may  be  oonndered 
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•at  the  ordinary  fivm  of  this  kingdom,  the  principal  raqfaiates  we,  shdter,  wttter,  en 
area  or  site  sufficiently  flat  for  yards  and  buildings ;  with  meadow  land  bdow  it,  to  r^ 
cdve  the  washings  of  the  yards ;  as  well  as  sound  pasture-g^unds  above  it  for  a  grass- 
yard  and  paddocks;  with  private  roads  nearly  on  a  level,  to  the  principal  arable  lands  ; 
and  with  suitable  outlets  to  the  nearest  or  best  markets.*'  The  first  of  which  when 
wanting,  in  the  desired  situation,  may  in  time  be  supplied  by  plantations  and  mcnind- 
fences.  And  where  there  is  not  a  natural  supply  of  water,  a  well,  water-cellar,  or  arti- 
ficial rill  may,  he  says,  furnish  it. 

S759.  For  a  firm  under  mixed  huOandry,  the  particulari,  to  be  arranged  according 
to  Marsliall,  may  be  thus  enumerated ;  namdy,  1.  A  suit  of  buildings,  adapffd  to  the 
intended  plan  of  management,  —as  a  dwelling-house,  bams,  stables,  cattle-sheds,  cart- 
shed.     S.  A  spacious  yard,  common  to  the  buildings,  and  containing  a  receptacle  of 
stall-manure,  whether  arising  from  stables,  cattle-sheds,  bog-styes,  or  other  buildings ; 
together  with  separate  folds,  or  straw-yards,  furnished  with  appropriate  sheds,  for  par- 
ticular stock,  in  places  where  such  are  required.     S.  A  reservoir,  or  catchpool,  situated 
on  the  lower  side  of  the  buildings  and  yards,  to  receive  their  washings,  and  collect  them 
in  a  body  for  the  purpose  of  irrigating  the  lands  below  them.     4.  A  corn-yard,  conve- 
nient to  the  bams ;  and  a  hay-yard  contiguous  to  the  cow  or  fiitting-sheds.     5.    A  gar- 
den and  fruit-ground  near  the  house.     6.  A  qwcious  grsas-yard  or  green,  embracing 
the  whole  or  principal  part  of  the  conveniences ;  as  an  occasional  receptacle  for  stock  of 
every  kind ;  as  a  common  pasture  for  swine,  and  a  range  for  poultry ;  a^  a  security  to 
the  fields  from  stock  straying  out  of  the  inner  yards ;  and  as  an  ante-fidd  or  lobby, 
out  of  which  the  home-grounds  and  driftways  may  be  conveniently  entered.     In  re^ 
spect  to  the  distribution  or  management  of  these  different  objects,  he  remarks,  that  in 
order  to  make  it  with  good  eflQect,  great  caution,  study,  and  patience  are  required,  that 
the  most  may  be  made  of  giveh  circumstances.     "  An  accurate  delineation  of  the  ,siie 
which  is  fixed  on,  requires/'  says  he,  **  tobe  drawn  out  on  a  scale;  the  plannist  study- 
ing the  subject,  alternately,  upon  the  paper,  and  on  the  ground  to  be  laid  out ;  continuing 
to  sketch  and  correct  his  plan,  until  he  has  not  a  doubt  left  upon  his  mind  ;  and  then  to 
mark  out  the  whole  upon  the  ground,  in  a  conspicuous  and  permanent  manner,  before 
the  foundation  of  any  particular  building  be  attempted  to  be  laid.     It  may,"  he  thinks^ 
*'  be  naturally  conceived  by  a  person  who  has  not  turned  his  attention  to  this  subject, 
that  there  muitt  be  some  simple,  obvious,  and  fixed  plan  to  proceed  upon.     But  seeing 
the  endless  variety  in  the  mere  dwelling-places  of  men,  it  is  not  to  be  wondered  at,'  if  a 
still  greater  variety  of  plans  should  take  place  where  so  many  appurtenances  are  required, 
and  these  on  sites  so  infinitely  various ;  nor  that  men's  opinions  and  practices  should 
difier'so  much  on  the  subject,  that  on  a  given  site,  no  two  practical  men,  it  is  more  than 
probable,  would  make  the  same  arrangement.'*     There  are,  however,  be  says,  '*  certain 
principles  which  no  artist  ought  to  lose  sight  of  in  laying  out"  such  buildings  and  con- 
veniences.    *<  The  bams,  the  stables,  and  the  granary,  should  l>e  under  the  eye,  — 
should  be  readily  seen  from  the  idwelling-house."     And  *'  the  prevailing  idea,  at  fir^ 
sent,  is,  that  the  several  buildings  ought  to  form  a  regular  figure,  and  enclose  an  area 
or  fimn-yard,  either  as  a  fold  for  loose  cattle,  or,  where  the  stalling  of  cattle  is  practised, 
as  a  receptacle  for  dung,  and  the  most  prevailing  figure  is  the  square.     But  this  form  is, 
he  thinks,  more  defective  than  the  oval  or  circle,  the  angles  being  too  sharp,  and  the 
comers  too  deep.     Besides,  the  roadway,  necessary  to  be  carried  round  a  farm-yard  in 
order  to  have  a  free  and  easy  passage  between  the  di^erent  buildings,  is  inconveniently 
lengthened  or  made  at  greater  expense.     The  view  of  the  whole  yard  and  buildings 
from  the  house  on  one  side  of  it,  is  likewise  more  confined."     He  had  formerly  sug- 
gested  the  plan  of  a  polygon,   or  many- 
sided  fi^re,  or  an  irregular  semi-octagon, 
with  the  dwelling-house  and  stables  on  the 
largest  side,  having  ranges  of  cattle>stalls 
opposite.     But  has  since  formed  one  on 
the    complete   octagon     {Jig.   373.),    the 
dwelling-house  (a)  being  on  one  side,  and 
the  entrance  gateway  and  granary  oppo- 
site, the  remaining  six  sides  being  occu- 
pied by  stables  and  cattle-sheds  (c,  d),  and 
other  out-buildings  («),  a  barn  and  thresh- 
ing machine  (/),  with  a  broad-way  (g), 
dipping    gently  from  the  buildings,  and 
surrounding  a  wide  shallow  dung-bason  (A), 
which  occupy  the  rest  of  the  area  of  the  yard. 
Externally  is  a  bason  (t),  for  the  droinings  of  the  yard ;  and  grass  enclosures  for  calves, 
poultry,  and  fruiutrees,  and  rick-yard.     This  is  given  as  a  bint  to  those  engaged  in  lay- 
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ing  out  and  directing  bniltUiigi  of  tfai*  bor,  wbiA  Atf  nwf  Mdapt  (a  Ae  panknlH  luu 
tnre  of  die  site  or  vtnotun  of  ui^  ervctiofU' 

ST60.  An  example  of  tie  ornm^nncnl  ef  a  imall /arm-home  md  i^leei  (Jls- ST4.), 
ii  giTCn  by  Bntion,  which  he  cooiiden  ■■  Terr  conieolaiit.  At  the  nortb-w«M  ootner 
i)  the  harn  (a),  with  a  water  thraddng.mill ;  a  ■tnw-houn  (i);  being  a  can- 
tinnatioD  of  the  bam  above,  for  holding  a  quantity  of  attav  ^ir  it  >«  llai  ■liml. 
or  bay,  that  it  may  be  at  band  to  give  to  the  oirIa  in  tbe  feeding-faoiue  btimi, 
Hv  upper  part  of  thii  atiaw-house  may 
cooiiM  of  pillan  to  support  the  roof, 

with   about  eight    feet    ipaee  between    , 

thmi,  whereby  a  good  deal  of  building   |0  OJIf    ft         11  Q  ||  P  || 

wiU  be  Bied.      In  the  floor  ihould  be    ^ " — '^  " " " 

hatches,  at  convenient  diitanres,  to  put 
down  the  straw  to  the  cattle  below.  A 
nnirt  for  the  dung-hill  (c)  has  a  door  to  , 
it  from  the  feeding-boiue,  and  a  large  ' 
entry  at  the  other  end  to  admit  cart*  to 
takeaway  the  dung:  ou  the  outadde  of 
Ain  should  be  a  urine-pil,  in  the  moM 
coDTenient  plan,  accratliiig  to  the  form 
of  the  ground ;  a  cow-botue  (d),  hai  a 
door  aUo  to  the  dung-court ;  and  a  calf- 
pen  (c),  with  a  rail  acrou  to  keep  in  the 
calrei,  cieu  though  the  doon  are  all 
open,  adjoins;  Ibsre  it  a  stable,  with  a 
Inmess-room,  and  a  place  for  keeping 
eofn  C/)  ;  ■  root-house  (g),  orer  wbieh, 
or  oTer  the  ban),  may  be  a  granary ;  a 
•bed  for  carts  (h] ;  a  place  for  keeping 
large  imptements,  as  ploughs  and  harrow* 
|i)  ;  for  keeiring  smaller  implemeDls,  as 
spades,  shotelt,  rakes,  forks,  &c.  and  ibr  laying  by  old  Iron  and  many  other  UBefal 
things  that  might  otherwise  be  lost  or  thrown  away  (i)  ;  a  pond  for  wadiing  the  horses* 
f«t(/);  which  slopes  down  from  eoch  eilretnity  towards  the  middle,  where  it  is 
deepest,  that  the  horses  may  easily  go  in  at  one  end,  and  come  out  at  the  other,  with  a 
rail  at  each  end,  to  prerent  them  going  in  during  frost,  or  when  not  wanted  to  go ;  a 
pump,  with  a  trough  far  the  horses  or  cattle  to  drink  in,  especially  while  other  water  is 
fhnen,  or  when  the  water  in  the  pond  is  dirty  (m) ;  but  if  it  can  be  contHied  so  that  the 
water  whirh  drives  the  mill  may  run  through  this  pund.  it  will  be  preferable  aa  being 
at  all  times  clean  and  wholesome.  One  material  advantage  of  this  arrangement, 
Ucataon  remariis,  is,  that  the  fodder  consumed  upon  the  fiirm  goes  pn^reMvety  for- 
■rard  from  the  bam-yvd  through  the  cattle  houses  to  the  dung-tailli  without  lbs 
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unneceBoary  labor  generally  occasioned  by  carrying  it  backwards  and  forwvds ;  for  it 
comes  from  the  barn-yard  into  the  bam,  where  it  is  threshed.  It  is  then  put  in  the 
straw-'house,  and  giyen  to  the  cattle  immediately  below ;  and  after  passing  throogh 
them,  it  is  thrown  into  the  dung-court.  A  rick  of  straw,  or  hay,  built  l^ind  the 
stable  or  cOw-house,  or  in  a  shed  contiguous  to  either,  with  proper  conveniences,  will 
hare  the  same  progressive  course  to  the  dung-hill ;  for,  it  will  be  observed,  the  com- 
munication fkom  these  is  equally  easy  from  without  or  within;  the  rail  across  the  calf- 
pen  being  intended  chiefly  to  keep  in  the  calves,  while  the  doors  on  each  side  are  open 
when  conveying  the  dung  that  way  from  the  stable  to  the  dung-hill. 

2761.  The  ground  plan  of  the  dweUtng-houte  to  this  farmery  (n),  has  a  daiiy,  pantry, 
and  various  conveniences  behind  for  keeping  swine,  poultry,  coals,  &c.  The  stair  to  the 
upper  diambers  rises  from  either  side  to  the  same  landing-place ;  from  whence  are  a  few 
steps  up  to  the  chamber-floor. 

2762.  ^  conoenierU  Benmckshire/'armeiy  (Jig*  375.),  has  the  following  acconmioda^ 
tions :  a  smith's  work-shop  detached  from  the  couruyard  (a)  ;  straw-rooms  (6) ;  bam 
with  threshing  machine  driven  by  water  (c) ;  cattle  sheds  (ji) ;  root-rooms  and  imple- 
ments, or  if  preferred,  hammels  (e) ;  stable  {V) ;  fatting  cattle  (g) ;  cart-shed  (h) ;  cattle- 
sheds  for  feeding  (t) ;  riding-horse  (k) ;  tools  (/) ;  single  men's  room  or  bailiff  (m). 

2763.  As  an  example  f  a  commodious  arrangement  fir  an  arable  firm  managed  for  a 
gentleman  £mner  by  his  bailiff,  both  resident  at  the  &rm  (Jig.  376.),  we  give  the  fol- 
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lowing  details.  The  dwelling-house  of  the  master  contains  two  good  sitting-rooitti  on 
the  parlor  floor;  three  bed-iooms  on  the  fint  floor,  and  attics  over  them,  and  over  die 
cellar  two  kitchen  offices.  The  farmery  consists  of  a  cart-shed  (a) ;  stable  (b)  ;  riding- 
horse  (c)  ;  bam  (d) ;  mill-shed  («) ;  cattle-shed  (/*);  steaming  place  (g);  root-house 
(A) ;  cow-house  (t)  f  fitting  cattle  (k) ;  baUiff 's  house  (/,  m,  n) ;  piggeries  (o). 
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9764.  Ai  on  elegatU  and  commodumt  dttign  we  ffi?e  ^  following  from  the  General 
Meport  tf  the  AgiieuUural  State  of  Scotland,  The  dwelling-house  contains  two  parlors 
{Jg,  S77  a,  b) ;  kitchen  (c) ;  osiry  (d) ;  pantry  (e) ;  dining  parlor  (/) ;  bed-rooms 
igf  A)  ;  cellars  (t).  The  farmery  consists  of  cart-sheds  and  granary  over  (a) ;  riding 
hone  stable  (b) ;  common  stable  (c)  ;  stalled  cattle  (iQ  ;  places  foi'  tools  and  «>tber  arti- 
cles of  the  cattle  attendant  (e) ;  entrance  from  the  spacious  root  or  turnip  shed  (/) ; 
straw  (;) ;  threshing-machine  and  water-wheel  (A);  granaries  and  straw-lofts  >  over 
(jgfljfiji  *o6is  and  sundries  (t) ;  smith's  shop  (j),  and  carpenter  {k). 
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3765.  As  an  example  of  a  very  eompUte/armery,  with  a  threMtg-machmef  driven  by 
Ueam^  to  be  formed  by  a  bailiff' for  the  proprietor,  we  give  that  of  t^  Dayhouse  in  Staf- 
fordshire {fig.  378.).  The  lands  contain  nearly  500  acres  of  mixed  soil,  and  the 
buildings,  tMsides  the  bailiff's  bouse,  which  consists  of  m  parlor  (a) ;  family  room  (b) ; 
brew-house  (c) ;  kitchen  (d) ;  pantry  («} ;  milk-house  (/) ;  bed-rooms  (g) ;  attics  (A). 

S766.  The  farmery  contains  the  following  aocommodationa.  Men  servants'  day- 
looms  (a) ;  sleeping  ditto,  above  (b) ;  hackney  stable  (c)  ;  shed  for  implements  (d) ; 
oatt-hone  staUes  (e) ;  hay-loft  (/) ;  tool-bouse  (g) ;  bam  and  steam-engine  (A) ;  feed- 
ing and  cow-tyings  ((} ;  tumip-h^use  (j) ;  great  granary  ancl  hay-room  (A) :  this  room  ii 
used  far  the  annual  agricultnnd  dinner  given  by  Lord  Stafford.  Sknall  granary  (I) ; 
com-loli  (m) ;  stnw-lofts  (n,  o) ;  pig^styca,  and  ben-hoiues  over  {p). 
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Qfttu  Fetuxi  vted  m  AgriaiUvrt. 

9TGT.   Fenttt,  next  to  in^ementi,  machiner;,  mnd  niinble  buildings,  an  in  moK 

^tuMioni  "  indiipeniable  to  the  profitable  mwiagtment  cfF  arable  land.      Tb^  ara  not 

ODlf  attstuij  Co  protect  the  crop*  rmn  the  live  ilock  OC  the  farm,  but  oAen  conlribiue, 

in  no  small  degne,   bf  the  tbetur  they  aBbrd,  to  augment  and  improra  the  produce 
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too  erident  to  fequire  puticulir  notice.  And  as  tbere  an  few  tracts  vp  rich  as  to  admit 
of  crops  being  carried  off  the  land  for  a  succesaon  of  years,  without  the  intervention  of 
green  crops  consumed  where  they  grow,  fences,  of  some  description  or  other,  can  ray 
rarely  be  dispensed  with,  even  in  the  most  fertile  and  highly  improved  districts."  The 
same  able  author  complains  of  the  general  mismanagement  of  this  branch  of  husbandry, 
by  which  means  fences  not  only  often  become  comparatively  useless,  but  even  injurious 
by  the  space  they  occupy,  and  the.  weeds  they  shelter.  This,  he  sajrs,  "  is  particularly 
the  case  with  thorn  hedges,  which  are  too  often  planted  in  soils  where  they  can  never,  by 
any  management,  be  expected  to  become  a  sufficient  /ence ;  and  which,  even  when 
planted  on  suitable  soils,  are  in  many  cases  so  much  neglected  when  young,  as  ever 
afterwards  to  be  a  nuisance,  instead  of  being  an  ornamental,  permanent,  and  impenetra- 
ble barrier,  as  with  proper  training,  they  might  have  formed  in  a  few  years.  (Sup. 
Encye,  Brii,  art.  Ag,)  Fences  may  be  considered  in  regard  to  their  emplacement  or 
siuation,  and  their  form  or  kind. 

SxcT.  I.    Of  the  Situation  or  Emplacement  of  Fences* 

2768.  The  emplacement  or  disposition  *jf  fences  on  a  farm  or  an  estate,  will 
depend  on  the  purposes,  for  which  they  are  made.  In  laying  out  an  estate,  their 
diqKMition  will  depend  on  the  natural  surface  and  situation  of  roads ;  water-courses ;  on 
the  lands  to  be  pkuited  with  trees,  and  on  a  variety  of  other  considerations  whidi  will 
come  under  review  in  the  succeding  part  of  this  work.  The  situation  of  fences  on  a 
farm  depends  on  a  great  variety  of  circumstances,  as  the  extent  of  the  farm ;  its  climate, 
whether  pasture,  or  arable,  or  mixed ;  on  the  inequalities  of  the  sprfiice  ^  on  the  nature 
of  the  soil ;  on  the  supply  of  water,  and  on  the  course  of  husbandry  to  be  followed. 

2769.  In  determining  the  s:ubdxmAofn*  cf  an  arable  farmf  the  excellent  author  above 
quoted  observes,  «  whatever  may  be  the  kind  of  fence  which  it  is  thought  advisable  to 
adopt,  we  would  recommend  that  particular  attention  be  paid  to  the  course  of  crops 
which  the  quality  of  the  soil  points  out  as  the  most  advantageous ;  and  that  upon  all 
farms,  not  below  a  medium  size,  there  should  be  twice  the  number  of  enclosures  that 
there  are  divisions  or  breaks  in  the  course.  Thus,  if  a  six  years'  rotation  be  thought  the 
most  profitable,  there  should  be  twelve  enclosures,  two  of  which  are  always  under  the 
same  crop.  One  very  obvious  advantage  in  this  arrangement  is,  that  it  tends  greatly  to 
equalise  labor,  and,  with  a  littie  attention,  may  contribute  much  to  equalize  the  produce 
also.  On  large  farms,  where  all  the  land  under  turnips  and  clover,  for  instance,  is 
near  the  extremity  of  the  grounds,  or  at  a  considerable  distance  from  the  buildings,  sup- 
posed to  be  set  down  near  the  centre,  it  is  clear,  that  the  labor  of  supplying  the  hotue 
and  stmw-yard  stock  with  these  crops,  as  well  as  the  carriage  of  the  manure  to  "the  field, 
is  much  greater  than  if  the  fields  were  so  arranged,  as  that  the  half  of  each  of  these 
crops  had  been  nearer  the  offices.  But  by  means  of  two  fields  for  each  crop  in  the  rota- 
tion, it  is  quite  easy  to  connect  together  one  field  near  the  houses,  with  another  at  a 
distance,  and  thus  to  have  a  supply  at  hand  for  the  home  stock,  while  the  distant  crops 
may  be  consumed  on  the  ground.  The  same  equaKzation  of  labor  mu8t.be  perceived  in 
die  cultivation  of  the  corn-fields,  and  in  harvesting  the  crops.  The  time  lost  in  travelling 
to  some  of  the  fields,  when  working  by  the  plough,  is  of  itself  a  matter  of  some 
consequence  on  large  fiurms.  But  the  advantages  of  this  arrangement  are  not  confined 
to  the  equalization  and  economy  of  labor ;  it  may  also,  in  a  great  measure,  render  the 
annual  produce  uniform  and  equable,  notwithstanding  a  considerable  divowty  in  the 
quality  of  the  soil.  A  field  of  an  inferior  soil  may  be  connected  with  one  that  is  naturally 
ridi,  and  in  the  consumption  of  the  green  crops,  as  well  as  in  the  allowance  of  manure, 
the  poor  land  may  be  gradually  brought  nearer,  in  the  quantity  and  quality  of  its  pro- 
duce, to  the  rich,  without  any  injury  to  the  latter.  Thus  a  field  under  turnips  may  be 
so  fiertile,  that  it  would  be  destructive  to  the  succeeding  com  crops  to  consume  the  whole 
or  the  greater  part  on  the  ground ;  while  another  may  be  naturally  so  poor,  or  so  defi« 
cient  in  tenacity,  as  to  make  it  inexpedient  to  spare  any  part  for  consumption  elsewhere. 
By  connecting  these  two  under  the  same  crop,  —  by  carrying  from  the  one  what  turnips 
are  wanted  for  the  feeding-houses  and  straw-yards,  and  eating  the  whole  crop  of  the 
other  on  the  ground  with  sheep,  the  ensuing  crop  of  com  will  not  be  so  luxuriant  on  the 
former  as  to  be  unproductive,  while  the  latter  will  seldom  fail  to  yield  abundanUy.  The 
same  plan  will  also  be  advantageous  in  the  case  of  other  crops.  Hay  or  green  clover 
may  be  taken  from  the  richer  field,  and  the  poorer  one  d^Mistured ;  and  on  the  one 
wheat  may  succeed  both  turnips  and  clover,  while  the  more  gentie  crops  of  barley  and 
oats  are  appropriated  to  the  less  fertile  field.  These  observations  are  particularly  applicable 
to  turnip  soils,  of  such  a  quality  as  not  to  require  inore  than  one  year's  pasturage,  and 
which  are  therefore  cultivated  with  com  and  green  crops  alternately ;  but  the  same  prin-, 
dpte  may  be  extended  to  clay  lands,  and  such  as  require  to  be  depastured  two  or  more 
years  in  succession. 


439  SCIENCE  OF  AGRICULTURE.  Part  II. 

9770.  JThete  htdges  are  emplojfed  a$  fincet,  it  is  of  importance  tliat  die  dilcliei  be 
dnwn  in  such  a  direction  as  to  serve  the  pniposes  of  drains,  and  also  that  tiwy  may 
receive  the  water  from  the  covered  drains  that  may  be  required  in  the  Aelds  oontigiious. 
According  as  the  line  of  the  fence  u  more  or  less  convenient  in  this  respect,  the  expense 
of  draining  may  be  considerably  diminished  or  increased. 

Sect.  II.     Of  the  different  £tndt  cf  Fencet* 

8771.  Fence*  in  regard  to  kind,  may  be  arranged  as  live  fences,  dead  iences,  and 
mixed  kinds ;  but  there  are  four  elementary  species  which  are  the  foundation  of  all  the 
others ;  the  hedge,  the  ditch»  the  wall,  and  the  paling.  The  hedge,  when  formed  of  tlie 
white  or  black  thorn,  of  the  plum,  or  crab,  or  of  the  holly,  is  the  cheapest,  most  dura- 
ble, and  the  handsomest  of  all  fences  on  a  good  deep  soil :  the  ditch  is  the  best  on'  low 
flat  wet  lands  requiring  much  drainage ;  the  wall  is  the  best  for  farming  purposes  in 
almost  all  cases  whatever ;  and  the  j^ing,  whether  fixed  or  temporary  (as  of  hurdles), 
is  the  most  convenient  as  a  nurse-fence  to  hedges  for  immediate  or  temporary  use,  and 
for  fencing  in  parks  and  scenery,  where  an  air  of  lightness  and  freedom  are  objects  of 
approbation.  From  these  simple  or  fundamental  fences,  a  variety  ai  compound  ones 
may  be  formed,  a  fbw  of  which  we  shall  proceed  to  enumerate. 

SuBSiCT.  ] .     Ditch  or  Drain  Fencei. 

9772.  Ditch  fenctMi  in  their  simple  and  original  state,  were  considered  rather  in  the  liglit 
of  open  drains  than  as  fences.  In  a  variety  of  instances,  ditches  are  made  for  this 
purpose  only,  where  there  is  no  intention  whatever  to  enclose  the  field.  They  are,  how- 
ever,  sometimes  meant  as  a  fence,  but,  in  such  cases,  they  are  made  very  deep  and  wide ; 
and  the  earth  taken  out  of  them  is  sometimes  formed  into  a  bank,  the  height  of  which, 
when  added  to  the  depth  of  the  ditch,  forms  a  tolerable  barrier.  In  general,  however, 
the  greatest  value  of  the  ditch  is  met  with  when  it  is  used  in  conjunction  with  other 
fences. 

?773.  Thefinm  qf  dUcket  is  varioni ;  loine  of  them  being  of  a  unifonn  width  boUi  at  top  and  botton ; 
others  are  wide  above,  and  have  a  gradual  slope  downwards ;  a  third  kind  liare  one  dde  sloping  and  the 
other  perpendicular.  For  whatever  purpose  the  ditch  la  meant,  the  sloping  Ibnn  Is  by  mueh  the  bat ;  as 
tt  not  only  costs  less  money  in  the  digging,  but  is  at  the  same  un^  much  more  durable,  and  has  a  neater 
appearance.  Where  open  ditches  are  indispoisably  necessary  for  the  drainage  of  the  field,  the  sloping 
4itch  is  preferable  to  every  other;  as  the  odes  are  not  liable  to  tumble  In  or  be  undermined,  or  exca* 
vated  by  the  current  of  the  water,  when  properly  executed.  The  slope  should  be  considerable  j  perhaps 
aot  less  than  three  times  the  widtii  at  top  uiat  it  is  at  bottom. 

£774.  The  open  ttttck,  toUA  a  vaaU  or  perpendictUar  tides,  la  Hable  to  mudi  objection,  both  in  Its  slaiple 
and  oompound  state :  in  its  simple  state  the  sides  are  perpetually  tumbling  in,  cspcdallv  after  (hMls  or 
iMavy  rains,  and  if  the  field  round  which  these  ditches  are  made  has  any  considerable  declivity,  the  bottom 
is  undermined,  and  large  masses  tumble  down,  bringing  the  hedge  along  with  them. 

S77&  The  ample  dUdi,  toith  a  bank  qf  earth,  oondsts  merely  of  a  ditch  sloping  cndually  towards  the 
bottom ;  the  earth  taken  out  of  it  being  formed  into  a  bank  on  one  side,  leaving  a  scarcement.  or 

Eojecting  space,  of  six  or  eight  inches,  on  the  dde  where  the  bank  b  fonned,  to  prevent  the  earth  fkom 
mblingln  and  filling  up  the  ditch. 

im^ThedoMe  dfic*,  vUk  a  bank  between,  (Jig.  97a)  '  /\     .         _^ 

is  not  often  used,  unless  in  cases  where  it  is  meant  either  ^  /     \  /&       ^ '  ^ 

to  plant  hedges  or  trees  on  the  bank  between  the  ditches. 
Conddered  as  a  fence,  either  with  or  without  a  hedge,  it 
has  an  advantage  over  the  single  ditch,  as  the  earth  taken 
out  of  the  two  ditches,  when  properly  laid  up^  will  fonn 
a  bank  of  a  somewhat  finrmidjible  appearance,  and  which 
cattle  will  not  very  readily  attempt  to  break  over.  For 
the  purpoaes  of  open  drainage,  it  is  well  adrated.  emecially  by  the  rides  of  highways,  where  the  lands  have 
a  considerable  declivity  towards  the  road ;  the  caUm  next  the  field,  bv  receiving  the  water  on  that  tfde,  pre- 
vents it  flpom  overfiowing  and  washing  the  road,  a  drcumstance  wnich  very  ftequentty  happens  in  aiaoh 
situations }  while  the  diteh  on  the  side  next  the  road,  by  receiving  and  carrying  off  tbe  moisture  that 
fklU  upon,  and  which  would  otherwise  lodge  there  and  destroy  it.  keeps  it  constantly  dry  toad  in  good 
repair,  where  double  ditches  are  made  in  the  immediate  vlcini^  or  high  grounds,  or  on  tbe  sides  of  m^ 
ways,  care  should  be  taken  to  prevent  the  water  Irom  the  fiirrows,  or  sidenlfidns,  firom  running  into  tbe 
maon  ditch  at  right  angles,  when  this  is  neglected,  much  trouble  and  inoonvenlenee  arises;  as  when 
the  water  comes  firom  the  hei^t,  during  heavy  ndns  in  a  straight  line  into  the  ditch,  tt  presses  with 
aooelerated  force  against  the  sides  of  it;  and  if  the  soil  is  of  a  loose  incoherent  natore,  the  bank  will  be 
undermined  and  washed  away  in  many  places.  To  prevent  this,  nothing  more  Is  requMlte  than  to  alter 
the  direction  of  tbe  ftirrows,  or  small  side^dltches,  a  few  yards  from  their  opening  hito  the  main  dildi. 

S777.  The  bank  qfetarth,  wUh  an  nprightfachtg  qf  turret,  and  o  akpe  feMMi;  is  a  very  oommeo  sort  of 
fiHMe,  and  in  some  situations  extremdy  useAil;  in  making  folds,  for  instance,  fat  the  oonflneDsent  of 
sheep  or  cattle  It  is  also  valuable  on  the  sides  of  highways,  fbr  defending  the  adfoinlng  grounds,  and  fbr 
laying  off  clumps  or  belu  of  planttna  in  the  middle  or  comers  of  arable  fields,  fbr  enclosuig  staa-yardii, 
cottages,  gardens,  ftc.  The  Atont  orthebank  is  made  of  a  very  steep  slope,  with  tbe  tmf  pared  att^am. 
the  sur&oe  of  the  sloping  ditch,  and  tbe  mound  at  the  back  with  the  eartli  taken  out  of  it 

STVa  The  ha-ha,  or  nmk  fence,  is  cakubited  chiefly  fbr 
fields  that  require  no  shelter,  and  where  an  unifbnn  unbroken 
nro^MCt  is  an  object,  as  is  the  esse  in  gardens  and  extensive  ^ 
towns :  but  in  all  situations  where  shelter  is  wanted,  tbe  sunk.  ; 
fence  ought  to  be  avoided,  unless  a  hedge  to  {danted  upon  the 
top  of  it  Sometimes  a  inedium  between  the  sunk  and  raised 
ftnoe  iMSSO.)  is  adopted,  which  makes  both  a  dunMe^nd 
unobtrusive  barrier. 

S779.  The  do%Me  ditch  and  hedge  u  now  general  in  many  parts  of  Britain,  fipnriallj 
upon  what  are  termed  cold  lands ;  from  an  idea,  that  a  single  row  of  plants  would  not 
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grow  sufiieiently  straag  or  thick  to  form  a  proper  fence.  The  advocates  for  this  fence 
farther  allege,  that  in  additbn  to  the  two  rows  of  plants  forming  a  more  sofficient  fence, 
an  opportunity  is  afforded  of  planting  a  row  or  rows  of  trees  on  the  middle  of  the  bank. 

S81  (Jig'  381.)-  This  fence  is  liable  to  maqy  objections :  the  ex- 
pense of  forming  the  ditches,  the  hedge^plants  made  use  of,  and 
the  ground  occupied  thereby,  being  double  of  what  is  re- 

I \T~^/  1  quisite  in  a  single  ditch  and  liedge.     From  twelve  to  eighteen 

^- y       V  f  or  twenty  feet  is  the  least  that  is  required  for  a  double  ditch 

and  hedge :  this  space,  in  the  circumference  of  a  large  field,  is  so  considerable,  that 
upon  a  fiirm  of  500  acres,  diyided  into  fifteen  enclosures,  the  fences  alone  would  occupy 
aboTe  forty  acres.  By  throwing  up  a  bank  in  the  middle,  the  whole  of  the  nourish- 
ment, not  only  of  both  hedges,  but  also  of  the  row  of  trees,  is  confined  solely  to  that  , 
space,  which,  from  its  beings  insulated  by  the  ditclies,  and  elevated  so  much  above  tlie 
common  surface,  not  only  curtails  the  nourishment  of  the  hedges  and  row  of  trees, 
but  evposes  them  to  all  the  ii:\juries  arising  from  drought,  frost,  &c.  The  idea  of  two 
rows  of  plants  making  a  better  fence  than  one  is  certainly  no  good  reason  for  such  an 
unnecessary  waste  of  land  and  money ;  as,  in  almost  every  instance,  where  the  plants 
are  properly  adapted  to  the  soil  and  climate,  one  row  will  be  found  quite  sufficient; 
bat,  if  it  should  be  preferred  to  have  two  rows,  the  purpose  will  be  answered  equally 
well  wxtli  a  single  ditch,  or  even  without  a  ditch  at  all. 

SuBsxcr.  S.     Of  Hedge-Fences, 

'  2780.  HeHge^ences  are  of  two  kinds  <  either  such  as  are  made  up  of  dead  mateiials^ 
or  such  as  are  formed  of  living  plants  of  some  sort  or  other.  382 

278 1 .  Dead  hedges  (Jig,  382. )  are  made  with  the  pninings  of 
trees,  or  the  tops  of  old  thorn  or  other  hedges  that  have  been 
cut  down ;  and  are  principally  intended  for  temporary  purposes, 
such  as  the  protection  of  young  hedges  till  they  have  acquired  a 
sufficient  degree  of  strength  to  render  them  fencible  without 

any  other  assistance.  For  this  purpose  the  dead  hedge  is  well  adapted,  and  lasts  so  long 
88  to  enable  the  live  fence  to  grow  up  and  complete  the  enclosure.  In  many  cases, 
however,  dead  hed^  are  had  recourse  to  as  the  sole  fence,  and  where  there  is  no  inten- 
tiott  of  planting  quicks,  or  any  other  hedge.  From  their  very  perishable  nature,  however 
they  are  found  to  be  exceedingly  expensive;  so  much  so,  indeed,  that,  afler  the  6rst  or 
aeeond  year,  they  cannot  be  kept  in  repair  at  a  less  expense  than  from  a  fifth  to  a  tenth 
part  of  the  value  of  the  land,  and  sometimes  more.  When  dead  hedges  are  meant  for 
the  protection  of  young  live  fences,  if  the  quick  fence  is  planted  upon  the  common  sur- 
lace,  the  dead  hedge  is  made  in  a  trench  or  furrow  inunediately  behind  it,  in  such  a  way 
as  to  prevent  the  sheep  or  cattle  grazing  in  the  enclosed  field  from  injuring  it.  Where 
tlie  quick  fence,  however,  is  planted  upon  tlie  side  of  a  ditch,  the  dead  hedge  is  for  the 
most  part  made  on  the  top  of  the  mound  formed  by  the  earth  taken  out  of  the  ditch  : 
these  are  called  plain  dead  hedges,  being  made  by  cutting  the  thorns  or  brush-wood,  of 
which  they  consist,  into  certain  lengths,  and  putting  them  into  the  earth.  We  call  them 
plain,  in  opposition  to  other  descriptions  of  dead  hedges  where  more  art  is  used :  such 
88  the  dead  hedge  with  upright  stakes  wattled,  and  the  common  plaited  hedge  bound 
together  at  the  top  with  willows. 

S782L  In  respect  to  Uoe  hedges  they  are  nude  either  entirely  with  one  kind  of  plantt,  or  a  mixture  of 
dlAfcnt  kinds  i  and  for  that  purpoie  almost  every  tree  or  shrub  known  in  Britain  is  either  wholly  or  in 
part  employed.  The  suooets  of  every  attempt  made  to  rear  good  fences  will  he  found  ultimately  to  depend 
on  the  imnts  being  suited  to  the  soil  and  climate,  the  preparation  of  the  scHl,  the  time  and  mode  of  pfant- 
ing,  the  age  of  the  plants,  their  sise,  the  dressing  or  pruning  of  the  tops  and  roots  before  planting,  weed- 
lag,  hoeing,  pruning,  and  after-management. 

2783.  The  proper  choice  of  hedge  plants  is  of  the  first  importance.  Many  fiulures  in 
tfaia  part  of  the  business  might  be  enumerated ;  especially  in  the  more  elevated  situations, 
where  great  labor  and  expense  have  been  employed  to  raise  hedges  of  hawthorn,  which, 
after  many  years*  care  and  attention,  were  found  totally  unfit  for  such  inclement  regions. 
In  sudi  situations,  experience  has  now  sufficiently  proved,  that  good  fences  can  be 
reared  in  a  short  time  witli  beech,  birch,  larch,  and  the  Huntingdon  willow :  hedges  of 
these  kinds  ought,  therefore,  to  be  the  only  ones  used  in  hilly  countries,  or  upon  cold 
wet  soils ;  the  three  first  upon  the  dry  soils,  and  the  last,  with  the  addition  of  poplars, 
upon  sudi  as  are  wet  or  nuu^y.  In  the  low  country,  however,  and  in  the  less  elevated 
pirta  of  the  uplands,  tlie  white  thorn  will  be  found  the  best  upon  all  the  dry,  or  mode- 
rately dry,  ports  of  the  soil ;  especially  the  different  kinds  of  loamy,  sandy,  or  gravelly 
lands :  upon  clays,  or  cold  wet  soils,  however,  beech,  crab,  birch,  poplar,  willow,  and 
alder,  may  be  used  with  advantage.  The  birch,  poplar,  alder,  and  Huntingdon  willow, 
are  peculiarly  calculated  for  the^  coldest,  wettest,  and  most  marshy  parts ;  while  beech, 
inab,  &c.  wiU  be  ftnind  to  answer  best  upon  the  stiff  clays.  Haxel,  sweet-briar,  moun- 
laioHnby  and  indeed  all  the  different  kinds  of  forest-trees  that  are  at  present  known  to 
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detigfat  in  dry  soils,  'may  also  bo  suconsfully  employed  for  making  hedges  in  tlie^low 
lands ;  but  whichever  of  these  is  used,  they  should,  if  possible,  be  witliout  mixture. 
It  is  seldom  that  any  soil,  however  good,  will  be  found  equally  favorable  to  the  growth 
of  plants  opposite  in  their  natures ;  this  circumstance  alone  will  render  tlieir  growth 
unequal,  and  of  course  make  the  fence  faulty  and  defective.  These  defects  in  the  fence, 
and  inequalities  in  the  growth  of  the  plants,  will  increase  with  time,  become  every  day 
more  apparent,  and  be  every  day  more  sensibly  felt ;  as  the  plants  which  have  ^us  ac- 
quired the  Ascendancy  will  continue  to  keep  it,  and  not  only  sliade  the  weaker  ones,  and 
prevent  them  from  enjoying  the  influence  of  the  sun  and  air,  but  also  deprive  them  of 
nourishment.  Independent  of  these  considerations,  there  is  another,  it  is  observed^  of 
equal,  periiaps  greater,  moment,  that  requires  to  be  mentioned ;  allowing  the  soil  to  be 
equally  favorable  to  the  growth  of  the  whole  plants  of  which  the  mixture  consists^  tiiere 
are  certain  plants  which  are  highly  inimical  to  the  growth  cf  others,  when  planted  in, their 
immediate  vicinity ;  ivy  and  honeysuckle,  for  instance,  when  mixed  with  thorns,  or  other 
plants  in  a  hedge,,  never  fail  to  destroy  sudi  of  the  hedge-plants  as  they  fiisten  upon  ; 
indeed  moss,  which  is  known  to  be  one  of  the  worst  enemies  to  all  liedges,  is  not  more 
dangerous  or  more  certainly  ruinous ;  even  the  different  kinds  of  sweet-briar,  virgin's 
bower,  brambles,  briony,  cleavers,  &c.  have  the  same  effect ;  and  in  the  end  never  fail 
to  produce  a  gap  in  that  part  of  the  edge  where  they  grow,  by  smothering  the  other 
plants. 

2784.  Tfie  preparation  of  the  soil  for  hedges,  is  one  of  those  points  intimately  connected 
with,  and,  indeed,  essential  to,  their  success.  Except  in  a  very  few  instances,  however 
poor  the  soil  may  be;  or  however  strong  the  cohesion  of  its  parts,  no  attempt  is  made 
either  to  break  that  cohesion  by  tillage,  or  improve  its  ouality  by  enriching  or  alterative 
manures :  the  young  plantii  being  for  the  most  part  laid  upon  the  old  surface,  which  has 
perhaps  never  been  opened  by  the  labor  of  man,  and  their  roots  covered  widi  the  earth 
taken  out  of  the  ditch,  consisting  very  often  of  die  poorest  and  coldest  tillf  or  of  earths 
loaded  witli  iron  or  oUier  metallic  impregnations.  To  those  who  have  considered  the 
matter  with  the  smallest  attention,  the  fate  of  such  a  hedge  will  not  appear  doubtful ; 
the  surface  upon  which  the  plants  are  laid  will  be  so  hard  and  impervious  to  the  roots,  as 
to  preclude  the  possibility  of  their  penetrating  it ;  of  course,  their  only  chance  of  either 
extending  themselves,  or  procuring  nourishment,  is  by  spreading  out  between  the  surfiice 
and  the  mound  made  by  the  earth  taken  out  of  the  ditch,  or  by  striking  up  into  the 
mound,  where,  though  the  soil  will  be  sufficiently  open  to  admit  of  this,  the  roots,  in 
place  of  finding  an  establishment  in  a  situation  friendly  to  their  growth,  will  very  often 
be  either  starved  or  poisoned. 

2785.  With  respect  to  the  age  at  which  fiedge-plarUs  ought  to  be  used^  it  is  very  common, 
especially  where  young  hedges  are  made  with  thorns,  to  plant  them  of  one,  two,  or  three 
years  old,  seldom  exceeding  this  last  age.  Plants  of  this  description,  when  put  into  the 
earth  at  a  proper  season  of  the  year,  upon  land  that  is  well  prepared,  and  that  are  after- 
wards carefully  kept  clean,  and  the  earth  soft  and  loose,  by  regular  weeding  and  dij^ng, 
seldom  fail  to  make  good  fences ;  such  young  plants,  however,  are,  it  is  observed,  long 
in  a  state  of  infimcy,  and  require  great  nursing  and  the  most  complete  protection  ta 
bring  them  to  perfection,  and  are  liable  to  be  either  much  hurt  or  totally  destro3rcd  by 
many  accidents  that  would  produce  little  or  no  effect  upon  older  and  stronger  plants. 
Much  time  might  be  saved  in  the  rearing  of  hedges,  and  the  fences  be  much  more  perfect 
and  useful,  if  older  plants  were  employed  for  that  purpose.  Three  years  old  is  certainly 
the  youngest  that  sliould  be  planted,  and  if  they  arc  even  six  or  seven  years  old,  so  much 
the  better :  the  prevailing  idea  that  plants  of  that  age  will  not  thrive  if  transplanted,  is 
totally  unfounded.  Thorns  of  sJx  or  seven  years  old,  in  place  of  being  no  thicker  than 
a  common  straw,  will  be  at  a  medium  more  tlian  an  inch  in  circimiference :  we  leave 
those  who  are  judges  to  determine  how  far  a  plant  of  this  last  description  will  be 
superior  to  one  of  two  years  old,  and  how  much  sooner  it  will  answer  the  purposes  of  ar 
fence. 

S786l  Ih  respect  to  the  size  qf  thomt  or  other  hedge-^lmtt,  it  may  be  necctury  to  observe,  that,  when 
the  plants  are  once  obtained,  they  should  be  separated  into  sorts,  according  to  their  die  and  apparent 
strength,  picking  out  the  larscst  first,  and  so  on  downwards.  This  will  l>e  attended  with  sevend  very 
matmal  advantages,  which  those  who  hare  made  obscrrations  on  the  subject  wili  very  readily  under- 
stand; plants  of  the  same  sise  and  strength,  wh«i  planted  together,  keep  pace  with  each  crtber;  no  one 
of  them  takes  fV-om  the  earth  more  than  its  own  share  of  nourishment,  of  course  the  growth  of  the  whole 
Is  regular  and  uniform  ;  and  the  hedge,  when  arrived  at  a  certain  age,  becomes  a  substantial  eflSdent  ftnoe, 
of  an  equal  height  throughout,  and  fVec  of  any  gaps :  whereas,  when  no  pains  have  been  taken  la  nunft 
ing  the  plants,  and  they  arc  planted  promiscuously,  great  and  small,  strong  and  weak,  the  oomequence 
is,  that  the  strongest  plants  very  coon  outgrow  such  as  are  weaker,  and  not  only  overtop  them,  but  also 
deprive  them  of  Uiat  nourishment  which  they  so  much  require:  as  the  hedge  advances  in  age,  the  evil 
becomes  greater,  small  stunted  plants  and  innumerable  gaps  appearing  throughout  the  whole  line  of  the 
fenMj  interspersed  with  others  remarkable  for  their  strength  and  luxuriance. 

S787,  This  assorting  of  kedge-plants  has  a  farther  advantage;  namdy,  that  of  putting  it  In  the  power  of 
the  person  who  plants  the  hedge  to  put  down  the  large,  strong,  healthy  ptants  upon  the  poorest  paxt  of  the 
line  of  the  fence,  and  to  set  such  as  are  smaller  ^nd  weaker  upon'  the  richer  and  more  fertile  parts.  He 
has  it  also  in  his  power,  by  a  more  careftil  prq»ration  of  the  soil,  and  bestowing  a  greater  proportion  of 
manure  upon  (he  spaces  where  the  small  irfants  are  set,  to  give  then  that  nouriehment  and  «Ml«tanci 


Boos  ly.  .  H£DGE.F£NC£a  435 

wbkh  thejr  requtre^  and  whfeh  would  rtry  ioon  enable  them  to  form  a  fouM  equal  tpthat  part  occupied 
bjr  the  ctroogaC  plantc. 

2788.  In  regard  to  ths  dretnng  and  pruning  (^  hedge-'plaTUs  before  they  are  jnU  into 
the  earthf  there  is  perhaps  no  part  of  the  system  of  managing  tliem,  or  forest  trees,  more 
hurtful  and  defective  tlian  tliat  now  pursued  in  the  common  nurseries.  It  is  a  very 
common  practice  with  nurserymen,  in  the  spring,  when  they  wish  to  clear  their  ground 
for  other  purposes,  to  take  up  great  quantities  of  thorns  and  other  hedge-plants ;  and 
after  pruning  the  tops,  and  cutting  off  nearly  the  whole  of  the  roots,  to  tie  them  up  in 
bundles,  and  lay  these  bundles  in  heaps  till  they  are  called  for.  In  that  mutilated  st^te 
they  often  remain  for  many  weeks,  vrith  the  mangled  roots  naked  and  unprotected, 
exposed  to  every  inclemency  of  the  weather,  before  they  are  sold.  In  place  of  this 
treatment,  the  defects  of  which  are  so  obvious,  and  the  consequences  resulting  from  it  so 
hurtful,  no  hedge-plants  should  be  lifted  out  of  the  nursery-ground  till  the  day  or  at 
least  a  few  days  before  that  on  which  they  are  to  be  replanted,  and  in  place  of  tlie  severe 
pruning  and  dressing  already  mentioned,  every  root,  even  to  the  smallest  fibre,  should 
be  carefully  preserved,  and  the  use  of  the  knife  confined  entirely  to  the  necessary  curtail- 
ing of  the  tops.  Where  this  care  is  taken,  and  the  plants  are  put  into  the  ground  at  a 
proper  season,  they  will  suffer  no  kind  of  check,  and  when  the  spring  arrives  grow 
luxuriantly  and  with  vigor. 

2789.  In  the  qfter-numagement  of  the  hedge,  complete  weeding,  loosening,  and 
laying  new  earth  to  the  roots,  for  the  first  three  or  four  years,  are  indispensable  requisites  ; 
for,  whatever  pains  may  have  been  previously  taketi  in  dunging  and  summer-fallowing 
the  toil,  unless  it  is  properly  attended  to  and  kept  clean  afterwards,  this  dunging  and 
summer-fallow,  in  place  of  being  useful,  will  prove  hurtful  to  the  fence ;  as  the  manure 
and  tillage,  by  enriching  and  opening  the  soil,  will  encourage  and  promote  the  growtii 
of  weeds ;  which,  under  circumstances  so  peculiarly  fortunate,  will  become  so  luxuriant, 
as  either  to  destroy  or  materially  injure  the  growth  of  the  hedge,  unless  they  arc  kept 
down  by  frequent  and  complete  cleanings.  In  loosening  the  earth  about  the  roots  oit 
hedges,  whether  old  or  young,  it  will  be  of  advantage,  if  there  is  soil  enough  to  admit  of 
it,  to  lay  up  a  few  inches  of  it  to  tlie  roots ;  doing  this  frequently  encourages  them  to 
push  out  branches  near  the  bottom,  which  prevent  them  from  growing  thin  and  open, 
a  fault  to  which  almost  all  hedges  are  liable,  if  due  pains  are  not  taken  to  prevent  it. 

279(X  On  the  jfruning  and  after-management  of  hedget  will  depend  a  very  consider- 
able part  of  their  beauty  and  future  value.  There  is,  perhaps,  no  part  of  the  subject 
upon  which  a  ereater  contrariety  of  opinion  at  present  prevails,  than  the  age  at  wbicli  tlie 
pruning  of  hedges  ought  to  commence,  the  manner  of  that  pruning,  or  the  season  of  the 
year  at  which  it  may  be  given  with  the  greatest  possible  advantage  and  the  least  risk  ;  tlic 
practice  with  some  is,, to  prune,  from  the  first  year,  not  only  the  lateral  branches,  but  the 
tops  also ;  they  give  as  a  reason,  that  cutting  off  the  extremities  of  the  shoots  contributes 
to  thickening  of  the  hedge,  by  making  them  push  out  a  great  number  of  new  ones. 
The  fallacy  of  this  argument,  and  the  mischief  with  which  the  practice  u  attended,  we 
shall  have  occasion  to  notice  afterwards.  As  to  tlie  manner  of  pruning,  or  the  form  of 
the  hedge,  these  seem,  with  many,  to  be  matters  of  indifference,  no  attention  being  paid 
to  dressmg  them  in  such  a  way  as  to  have  them  broad  at  bottom,  and  tapering  gradually 
towards  the  top  :  many  of  them  being  not  only  of  one  width  from  top  to  bottom,  and 
not  a  few  much  heavier  and  broader  above  than  tliey  are  below,  it  is  obvious  that  such 
hedges  can  neither  look  well  nor  be  useful. 

379L  Tke  seamm  ai  which  they  are  trimmed  Is  in  many  instancee  on  improper  one :  for  in  pboe  of 
chooiing  that  time  when  the  plants  are  least  in  danger  of  suffering  from  an  eAision  of  tnelr  Juices,  which 
Is  dther  at  a  late  period  in  the  autumn,  very  earlv  in  the  sprins,  or  about  midsummer,  tiie  luruning  is 
given  late  in  the  spring  seascip,  when  the  sap  Is  flowing :  toe  check  and  injury  they  must  receive  mnn 
having  the  whole  of  their  extremities  cut  off  at  thai  .period  may  easily  be  conceived.  In  speaking  of  th^ 
treatment  of  hedge-plants  before  their  are  put  into  the  ground,  notice  has  been  taken  of  the  necessity  of 
preserving  the  roots  as  much  as  possible,  and  at  the  same  time  shortening  the  tops :  this  last  opemtton  hak 
two  good  efibcts ;  by  curtailing  toe  top  and  branches,  the  roots  have  less  to  nourish ;  and  by  leaving  only 
two  or  three  inches  of  the  top  above  ground,  in  place  of  growing  up  with  a  single  stem,  it  sends  out  twomr 
three;  and  as  these  strike  out  fh>m  the  plant  so  near  the  earth,  each  of  them  has  the  same  effect,  and 
strengthens  the  hedge  as  much  as  the  original  stem  would  have  done  by  itself;  with  this  addition,  thai,  in 
place  of  one  prop  or  support,  the  hedge  will  have  three  or  four. 

3793L  4/lerthuftrstpnMikg,hoirevcrt  no  hedge  should  be  touched,  or  at  least  very  gcmtly,  for  some 
years  j  team  an  ioatienlian  to  tnts  drcumstanoe,  and  the  injudicious  application  of  the  knile  or  shears  at  an 
oariyperiod,  many  voung  hedges  are  rendered  useless,  which,  under  diflferent  treatment,  wouU  have  mad# 
excellent  fences,  with  one  half  the  trouble  that  was  required  to  destroy  them,  llie  practice  of  cutting 
over  the  tops  yeariy,  which  is  done  with  a  view  to  render  the  hedge  thicker  and  more  perfect.  Is  one  of 
Uiose  mistakes  which  we  would  naturally  have  supposed  common  sense  and  observation  would  have 
sooner  corrected ;  the  efftet  produced  being,  in  almost  every  instance,  the  very  reverse  of  what  was 
intended :  shortening  the  main  stem  of  a  thorn  or  any  other  plant  makes  It  throw  out  a  nuiQiier  of  small 
steals  immetfiafiely  at  the  place  where  it  has  been  cut ;  and  if  this  operation  to  repeated  once  or  twice  s. 
year,  every  one  of  these  is  again  subdivided,  as  it  were,  by  sending  out  more  branches :  thtu»,'in  a  courw 
of  years,  during  which  the  hedge  makes  verv  small  progress  upwards,  if  it  be  examined,  instead  of  being 
found  to  consist  of  strong  vigorous  plants,  with  a  good  main  trunk,  each  reaching  firom  top  to  botbmi  & 
.tb»  hedge,  and  a  sufBcTent  number  of  lateral  bftoches  throughout  the  whole  leoglh  of  It^ie  will  be 
found,  bjf  such  repeated  cuttings.  In  the  same  stunted  situation  as  certain  young  trees  and  shrubs. Uut 
arc  frequently  crb|ipod  by  sheep  or  cattle.    Fnm'  the  repeated  crops  of  young  shoots  which  the  tops  send 
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•at  iftv  mrr  (Uniliw,  ud  tka  inrt  qOMMItr  of  BeiiilahDBt  nte—fr  to  Mtnwt  ludi  -MIMaHd 
BumliBtitlwliitnilihooCBttltebouiiin,  npn  Ihe  Nmuth  indnunbcnof  whkhllii  •■Iim  of  Ui*  bMlgc 
in  ■  inM  iBFuun  dcpenda,  m  >Uii»d  In  Uwlr  (rowth,  ud  K»fl  die;  the  bsdge,  at  came,  tecmn 
opsB  ud  ukcd  u  the  boUoU,  ud  ain>B)ii«Uj  itnTm  u  a  tons. 

ST93.  ^ivm  tktJiTil  ^mro/plimtiiig,  till  the  liedee  hat  rim  to  the  height  of  Jive  oriix 
feet,  the  main  sletns  ought  to  be  left  untouched,  and  the  pruning  confined  solely  to  the 
ude  bnmdieii,  Imving  di»e  nut  the  root  pretty  long,  and  giadiully  tapering  lowardi 
the  top  i  this  pruning  of  the  dde  branches  will  make  them  tend  out  many  new  ahoots 
from  thinr  citrcraiiiea,  which,  by  repeated  trimmings,  will  become  to  thick  as  to  fill  up 
ererj  interstice  from  lop  to  bottom  oT  the  hedge ;  while  tlie  main  stems,  b;  being  tefl  un- 
touched, continue  their  growth  upward,  till  they  arrive  at  the  necessary  height,  when  they 
may  have  their  eitremitiet  cut  olT  with  perfect  safely.  When  a  hedge  bat  attuned  the 
wished  for  height,  allthat  is  requi»1e  afterwards  is  cutting  the  sides  regular  with  a  hedge- 
bill,  preserving  it  pretty  broad  at  bottom,  and  drawing  it  gradually  to  a  point  at  utf  ; 
this  form  of  a  hedge  is  pleasant  to  the  eye,  is  welt  calculated  to  stand  the  weather,  and 
becomes  erery  year  stronger  and  thicker.  A  hedge  of  tliii  sort  in  f\i1]  leaf  has  the  ap- 
^learance  oFa  solid  wall]  and,  when  viewed  after  the  leaves  are  shed,  presents  to  the  eye 
a  set  of  maasy  growing  piles,  so  strong  and  fomudabte  as  to  bid  defiance  to  any  attempt* 
that  may  be  made  to  break  through  them. 

3T94.  In  the  management  d/'  Ud  htdget,  the  above  directiona  and  obserrations  appty, 
With  strict  propriety  only  to  such  as  have  been  regularly  attended  to  from  (he  timeof  th«r 
being  planted  ;  as  there  arc,  however.  Innumerable  hedges  in  the  kingdom,  whirji,  by 
being  neglected,  have  grown  up  to  a  great  height,  have  become  open  and  naked  below, 
and  bushy  and  unmanageable  at  top,  U  is  of  consequence  to  point  out  the  means  of  re- 
ducing such  hedges  to  a  mwlerate  scale,  and  rendenug  them  useful. 

2T95.  This  purpose  can  only  be  effected  Ay  cutting  Ihem  doim,  and  proniring  IVom 
their  stumps  a  growth  of  new  shoots,  which,  with  proper  manigement,  will  soon  make  a 
perfect  fence.  If  the  fields  enclosed  by  luch  hedges  are  alternately  in  pasture  and  tillage, 
the  period  most  proper  for  cutting  diem  down  is  when  the  field  is  to  be  ploughed. 
Under  acorn-crop,  the  conHncmeat  of  the  stock  is  no  longer  an  object;  and  by  the  time 
Uie  Geld  is  again  brought  under  pasture,  the  hedge,  if  properly  treated,  will  have  acquired 
Strength  enough  to  become  a  good  fence.  This  operation  is  performed  in  several  dif- 
ferent ways)  in  tlie  first,  the  hedge  Is  cut  over,  about  a  aeo 
yard  above  the  surftee  {fg.  383.),  and  is  left  in  that  state 
Without  any  other  pains  being  taken  with  it;  if  it  ha-  ' 
orip'nally  been  good,  and  the  plants  thick  enough  a 
boHom,  tliis  kind  of  cutting  will  answer  the  purpose  per- 
fertly  well,  and  in  a  few  years  the  hedge  will,  witli  proper  , 
dressing,  become  both  a  neat  and  au  useful  fence.  But  j 
in  tlus  mode,  wlien  there  has  been  a  deScieacy  of  ptantx,  el 
and  the  hedge  is  cut  over  in  the  manner  above  mentioned,  Innumerable  gaps  will  appear, 
whi^  without  some  art,  it  will  be  impossible  to  lill  up.  It  lias  also  this  brther  disadvan- 
tage, that  if  eidwr  horses  or  callle  attempt  to  leap  into,  or  out  of  (he  enclosure,  the 
sharp  points  of  tlic  stakes  are  apt  to  run  into  tlieir  bellies  ;  (his  accordingly  often  happens, 
and  many  valuable  hortes  and  cattle  are  killed  or  greatly  Injured  by  sudi  means, 

ST96.  -^  preferable  mode  of  ctUling  down  old  hedges  it,  to  cut  a  fourth  part  of  iIk  plants 
over,  to  the  height  which  the  fence  is  intended  to  be  made  ;  another  fourth  about  sia 
incbea  high,  and  to  hend  down  and  ^g^ 

warpdwKmainder  with  the  upright 
ttema    [Jig.  384.).      Tbii  melhi  ' 
very  enrtually  cures  the  gaps  ar 
.  opennesa  below,  and  with  slight  at-  J 
tontioa  soon  maka  a  good  fence.-^ 

9T9T.  A  third  vay  of  cutting  nrr  M  hedgtt  is  that  of  cutting  them  cloae  by  the  sur' 
Ikct ;  this  practice,  irtien  the  plants  are  numerous,  and  there  are  no  gaps  in  the  iiedge, 
■nawen  very  well ;  but  when  there  is  a  deBciency  of  plautt  in  any  part  of  the  hedge,  Ihu 
«raM  will  be  very  apparent.  This  lost  mode,  though  much  inferior  to  die  one  immedi- 
■idy  preceding,  is  nevertheless  greatly  preferable  to  that  fit«t  described,  as  the  yoni^ 
aboota  sent  out  from  the  stumps,  by  being  so  near  the  ground,  will  in  some  measure 
.  nmedy  the  defects  occaaioned  by  the  want  of  original  plants;  whereas,  when  the  aid 
plant*  are  cut  at  the  distance  of  about  a  yard  or  four  feet  above  the  surface^  the  young 
shooU  produced  by  the  cutting  wiU  be  so  lugh,  as  to  leave  the  hedge  open  at  the  bottom, 
S798.  The  itut  meltoit  ^eulting  dovm  M  hedge!,  and  which  i*  yet  but  very  little  pnc 
tiaed,  is  Rrtt  to  cut  them  down  even  vrith  the  surfice,  and  afterwards  to  cover  tlie  stampB 
eompletely  over,  with  the  earth  taken  out  of  the  ditch,  or  from  tbe  road-aide.  When 
tU*  is  careiully  dooe,  it  is  asserted  that  every  single  stump  sends  out  a  great  Biim- 
bcr  «f  young  Tigwtiui  sbools,  each  of  which,  by  bnnchlng  out  fVom   below  the  fur- 
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of  the  hedge  beoones  ao  thick,  that  neither  aheep,  cattle,  or  indeed  any  animal;  can  Vreak' 
through  it. 

8799.  In  whichever  ^  these  ways  the  hedge  is  cut  down^  the  directions  formerly  given 
for  the  management  of  ycung  hedges  should  be  strictly  attended  to,  as  soon  as  tlie  young, 
shoots  have  made  some  progress;  the  side  branches  should  be  trimmed,  i|nd  the  hedge- 
pnt  into  a  proper  shape,  preservin|;  it  broad  and  full  at  bottom,  and  tapering  gradually 
toifaids  the  top.  The  same  caution  is  also  to  be  observed  with  regard  to  the  upright 
shoots,  none  of  which  should  be  shortened  till  the  hedge  has  attained  the  wisbed-for 
height.  It  is  surprising  what  dose  beautiful  fences  are  raised  in  tfab  way  in  a  few  years,, 
from  the  stumps  of  some  overgrown  useless  hedges ;  which,  at  the  same  time  with  their 
being  naked  below,  and  of  course  faulty  as  fences,  occupied  four  times  the  space  they 
ought  to  have  done,  to  the  great  loss  both  of  the  proprietor  and  fiurmer. 

i^SOO.  In  respect  to  JUling  up  gaps  in  hedges,  when  young  hedges  are  pUnted,  if  the 
plants  made  use  of  are  of  a  nature  suited  to  the  soil,  the' hedge  may  be  kept  free  of  gaps 
Mrith  very  little  trouble;  for  that  purpose  it  is,  however,  necessary,  about  the  end  of  the. 
first  autumn  after  the  hedge  has  been  planted,  to  examine  it  carefully  throughout  its, 
whole  extent,  take  out  such  plants  as  are  either  in  a  decaying  sickly  state,  or  those  that, 
are  actually  dead,  and  fill  up  the  spaces  they  occupied  with  the  strongest  and  mos^ 
vigorous  ones  that  can  be  found ;  where  this  care  is  taken  for  the  first  two  or  three  years^ 
there  will  be  no  defects  in  the  hedge,  which  will  be  uniformly  thick  and  strong  through-, 
out.  Thus  far  of  young  hedges ;  but  when  old  hedges  are  meant  to  be  cut  down,  that 
have  many  gaps  or  open  spaces  in  them,  so  wide  as  to  prevent  the  possibility  of  the  young 
shoots  filling  them  up,  some  expedient  must  he  had  recourse  to,  in  order  to  renqer  the. 
fence  complete.  This  purpose  may  be  answered  in  different  ways ;  the  easiest  and  in-' 
deed  the  most  common  method  is,  for  the  hedger,  when  he  comes  to  a  place  whf^  aay^ 
of  the  plants  are  wanting,  to  take  one  of  the  strongest  plants  next  to  it,  and  after  giving 
it  a  gentle  stroke  with  th^hedge^bill,  to  bend  it  across  the  opening,  and  entwine  it  withi 
the  thorns  on  the  opposite  side ;  indeed,  as  lias  been  already  stated,  some  have  a  custooi- 
of  cutting  down  only  a  fourth  part  of  the  stems,  and  warping  the  remainder  with  these^'. 
which  s^pear  like  stakes  driven  into  the  earth.  Where  the  hedge  is  ^ortened  to  within, 
three  or  four  ieet  of  the  ground,  both  of  these  methods  answer  pretty  well ;  and  the 
openinffs,  which  would  otherwise  have  been  left,  are  in  some  degree  filled  up ;  but  wh^^. 
the  old  hedge  is  cut  close  to  the  earth,  other  methods  of  supplying  the  ddects  beoomft 
neoeasary.  One  very  simple,  and  at  the  same  time  very  effectual  mode,  consists  in  first 
digging  the  ground  pretty  deep  with  a  spade,  and  taking  one  of  the  strongest  pUnts  oik 
each  side  of  the  opening  that  have  been  purposely  left  uncut,  removing  the  earth  from  thets 
roots  so  much  as  to  loosen  them,  and  admit  of  their  being  bent  down,  and  laid  close  to 
the  earth  in  the  opening ;  they  should  then  be  fastened  down  with  wooden  hooks  or  pins^^ 
and  entirely  covered  throughout  the  whole  of  their  length  with  earth.  Where  this  ia. 
properly  executed,  the  plants  so  laid  down  send  up  a  great  number  of  young  shootSj^ 
which  very  soon  fill  up  the  vacancy ;  where  it  is  practised  upon  a  hedge  that  is  cut  ovec 
close  by  the  surface,  no  other  care  is  requisite ;  but  when  it  is  done  with  hedges  that  ara- 
cut  at  three  or  four  feet  above  it,  there  will  be  a  necessity  for  placing  a  temporary  paling 
in  the  gap,  to  protect  the  young  shoots  from  injury  till  they  acquire  a  sufficient  degree  o€ 
streogth.  In  cases  of  emergency  the  stronger  roots  of  thorns  and  crabs  will,  if  their  ex-^ 
tremities  are  brought  up  to  the  surface  and  then  cut  over  an  inch  above  it,  throw  up. 
vigorous  shoots  and  fill  up  gupB. 

2flpl.  2V»  fiKUd  the  defecU  of  an  old  hedge  with  success,  two  things  are  absolutely 
necessary ;  the  first  is,  that  the  whole  of  the  roots  of  the  old  plants,  which  extend  them^ 
selves  into  the  opening,  be  entirely  cut  off;  the  next,  that  the  hedge  shall  be  cut  down^ 
doae  to  the  earth,  for  at  least  a  yard  or  more  on  each  side  of  it.  By  cutting  away  the 
roots  which  extend  themselves  into  the  opening,  the  young  plants  are  prevented  from 
being  robbed  of  their  nourishment;  and  cutting  down  the  old  ones,  for  a  little  distance 
on  each  side,  keeps  them  from  being  shaded,  ana  aUows  them  to  enjoy  the  full  benefit  o£ 
the  light  and  air ;  cutting  down  ao  much  of  the  old  hedge,  no  doubt,  renders  the  opening 
larger,  and  of  course  requires  more  paling  to  supply  Uie  defect ;  but  this  extra  expense 
will  be  more  than  compensated  by  the  success  with  which  it  will  be  attended.  In  many 
instances,  these  vacancies  are  filled  up  with  dead  wood ;  indeed  it  is  a  common  practice^ 
afler  a  hedge  is  dressed,  to  cram  the  greatest  part  of  the  prunings  into  these  spaces,  and 
under  the  bottom  of  the  hedge,  where  it  is  any  way  open  or  naked.  The  most  perverse 
imaginatioii  could  hardly  suppose  any  thing  more  absurd ;  for,  if  it  is  the  wish  of  the 
owner  that  the  plants  on  each  side  should  send  out  new  branches  to  fill  up  the  openings, 
the  porpoae  is  completely  defeated  by  cramming  them  full  of  dead  brush-wood,  which  not 
only  excludes  tight  and  air,  and  prevents  the  extension  of  the  branches^  bu^  ftrom  tlie 
violence  and  injury  that  is  committed  in  thrusting  in  dead  thorns,  the  plants  are  often 
materially  hurt ;  and  when  this  brush-wood  decays,  the  opening,  in  place  of  being 
is  considerably  enlarged;  the  mischief  b  the  same  wiwra  thc^y  are  thrust 
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under  the  bedge,  tbe  pnctloe  of  whtch,  when  continued,  never  ftdk  to  render  H  naked 
at  bottom,  llie  use  of  stones  for  mending  hedges  is  equally  absurd  and  pemidoos. 
>  3803.  In  etfery  ajterdtion  6f  this  kind,  where  old  hedges  are  either  cat  over  or  bent 
down,  the  ground  on  each  side,  as  soon  as  circumstances  will  admit  of  it,  should  be  com- 
pletely dug,  cleared  of  weeds,  and  the  earth  laid  up  to  the  roots  of  the  plants.  It  is  sur« 
prising  what  numerous  and  luxuriant  shoots  the  stumps  send  out,  when  managed  in 
this  way  :  while,  on  the  contrary,  when  these  necessary  operations  are  neglected,  fewer 
shoots  proceed  from  the  old  trunks;  and,  of  these  few,  a  considerable  proportion  are 
choaked  and  destroyed  by  the  weeds  and  other  rubbish  in  the  bottom  of  the  hedge. 

SuBSf  CT.  S.     Of  Compound  Hedge-Fences, 

2803.  The  tingle  hedge  and  dilch,  vnth  or  vfithout  paling,  differs  a  little  in  different  sftii* 
Mions :  the  ditch  varies  in  depth  and  width ;  the  thorns  are  for  the  most  part  placed  upon 
the  common  surface,  upon  what  is  termed  a  scarcement,  or  projection  of  six  or 
seven  inches,  on  which  they  lean,  and  which  serves  as  a  kind  of  bed,  when  they  are 
cleaned.  It  is  a  practice  in  some  parts  of  Norfolk,  in  planting  hedges  in  this  way,  to 
coat  the  face  of  the  bank  and  the  projection  with  loamy  earth  from  the  bottom  dT  the 
ditch,  made  into  a  puddle  This  acts  for  a  year  or  two  like  a  coat  of  plaster,  and  prevents 
the  seeds  of  weeds,  which  may  be  in  the  soil  under  it,  from  germinating.     It  also  re- 

^tains  moisture ;  but  the  difficulty  is  to  meet  with  a  clay  or  loam  that,  whm  puddled  and 
thus  applied,  will  not  crack  with  the  summcr*s  drought  and  winter's  frost.  Some  have 
applied  common  lime  plaster  for  the  same  purpose ;  others  road  stuff ;  and  some  plant 
in  the  face  of  a  wall  of  stones,  or  bricks,  or  between  tiles. 

2804.  The  hedge  and  bard:  consists  of  a  hedge  planted  upon  the  plain  surface,  with  a 
bank  or  mound  of  earth  raised  behind  it  by  way  of  protection. 

2805.  The  hedge  in  the  face  of  a  hank  differs  from  the  former,  principally  in  having 
the  hedge  in  the  front  of  the  bank  considerably  above  the  coftimon  surface,  in  place  of 
having  it  at  the  bottom. 

*  2806.  The  Devonshire  fence  is  a  sort  of  hedge  and  bank,  as  it  consists  of  an  earthen- 
mound,  seven  feet  wide  at  bottom,  five  feet  in  height,  and  four  feet  broad  at  top,  upon 
the  middle  of  which  a  row  of  quicks  is  planted  ;  and  on  each  side,  at  two  feet  distance, 
a  row  of  willow-stakes,  of  about  an  inch  in  diameter  each,  and  from  eighteen  inches  to 
two  feet  long,  are  stock  in,  sloping  a  little  outwards ;  these  stakes  soon  take  root,  and 
form  a  kind  of  live  fence  for  the  preservation  of  the  quicks  in  the  middle.  This  fence 
nearly  resembles  tfie  hedge  on  the  top  of  a  bank,  and  is  equally  expensive  in  the  erec- 
tion :  the  formation  of  the  bank  deprives  the  adjoining  suiface  of  its  best  soil,  and  the 
plants  made  use  of  are  liable  to  every  injury  that  can  possibly  arise  fl^om  drought,  trostf 
and  tlie  gradual  decay  or  crumbling  down  of  the  mound.  The  addition  of  the  willows 
to  this  fence  is  certainly  a  disadvantage ;  if  the  quicks  require  protection,  dead  wckkI  is 
equal  to  every  purpose  that  could  be  wished  or  expected  ;  and  at  the  same  time  possesses 
the  additional  advantage  of  requiring  no  nourishment,  and  having  no  foliage  to  shade 
the  thorns,  or  other  plants. 

2807.  In  the  hedgp  with  jxats  and  raUs,  the  railings  are  employed  for  the  protectiou  of 
hedges,  as  well  those  that  are  planted  upon  the  plain  surface,  as  for  the  hedge  and  ditch 
united.  The  addition  of  a  paling  is,  however,  more  immediately  necessary  in  cases 
where  tlie  hedge  is  planted  upon  the  plain  surface,  especially  when  the  fields  so  encloeed 
are  in  pasture. 

2808.  The  hedge  and  dead  hedge  is  a  fence  that  consists  of  a  row  of  quicks  or  other 
hedge-plants,  set  either  upon  the  plain  surface,  or  in  the  face  of  a  ditch  or  bank.  Tlie 
dead  hedge  answers  a  double  purpose,  namely,  that  of  protecting  the  young  plants  from 
the  injuries  ttiey  may  receive  from  cattle,  or  the  inclemency  of  the  weather ;  and  at  the 
same  time  forming  a  temporary  enclosure,  which  lasts  till  the  hedge  is  grown  up. 

2809.  The  hedge  and  wall  fence  is  of  two  kinds,  namely,  a  coarse  open  wall,  built  of 
loose  stones,  on  ^e  top  of  the  bank  formed  by  the  earth  taken  out  of  the  ditch ;  and 
when  hedges  are  planted  upon  the  plain  surface,  a  thin  and  low  wall  regulariy  builr 
alongside,  answers  the  double  purpose  of  sheltering  and  encouraging  the  growth  of  the 
plants  while  they  are  in  a  weak  tender  state,  and  afterwards  prevents  the  possibility  of  the 
hedge  becoming  open  below.  Where  gardens  are  entirely,  or  in  part,  surrounded  by 
hedges,  and  in  the  enclosing  of  field^  by  the  sides  of  highways,  especially  in  the 
vicinity  of  great  towns,  vrhelv  dogs  and  other  destructive  vermin  are  apt  to  creep  into 
the  enclosures,  and  annoy  the  stock,  the  low  wall  forms  a  valuable  addition  to  the  fence. 

2810.  The  hedge  in  the  middle,  or  in  the  face  tf  a  wad,  is  executed  in  the  fdlowing 
manner :  —the  face  of  the  bank  is  first  cut  down  with  a  spade,  not  quite  perpendicular, 
but  nearly  so ;  a  facing  of  stone  is  then  begun  at  the  bottom,  and  carried  up  r^;ulariy, 
in  the  manner  that  stone- walls  are  generally  built :  when  it  is  raised  about  ei|^iteen 
inches,  or  two  feet  high,  according  to  circumstances,  the  space  between  the  wall  and  tiie 
'ink  is  filled  up  with  good  eartli,  well  broken  and  mixed  with  lime  or  compost:  the 
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thoriM  afe  kU  upon  thki  oarUi  in  sudi  a  manner,  as  that  at  \emi  four  inches  of  tli6  root 
and  Btem  ahall  rest  upon  the  earth,  and  the  extremity  of  the  top  shall  project  beyond  the 
wall.  When  tlie  plants  are  thus  reguhu'ly  laid,  the  roots  are  covered  with  earth,  and 
the  building  of  the  wall  continued  upwards,  filling  up  the  space  between  the  wall  and 
tlie  bank  gradually,  as  the  wall  advances  upwards:  when  completed,  the  wall  is 
finished  with  a  coping  of  sod,  or  stone  and  lime.  When  the  plants  begin  to  vegetate^  tlie 
young  shoots  appear  in  the  face  of  the  wall,  rioting  in  a  perpendicular  manner. 

2bi\.  The  hedge  and  ditch,  with  row  of  tree$,  differs  firom  those  which  have  been  de* 
scribed  only  in  having  a  row  of  trees  planted  in  the  line  of  the  fence  along  with  tlie 
hoige.  The  advocates  for  this  practice  say,  tliat,  by  planting  rows  of  trees  in  the  direc- 
tion of  the  fence,  the  country  is  at  once  sheltered,  beautified,  and  improved ;  and  tliat  the 
interest  of  the  proprietor  is  ultimately  promoted  by  the  increasing  value  of  the  timber 
raised  in  these  hedge^rows.  It  is  also  said,  that  such  trees  produce  more  branches  for 
atack-wood,  knees  for  ship-builders,  and  bark  for  the  tanners;  and  they  sell  at  a  higher 
price  per  load  than  trees  grown  in  woods  and  groves.  Besides,  close  pruning  hedge-row 
trees,  to  the  height  of  twdve  or  fifteen  feet,  prevents  their  damaging  the  hedge ;  tlie 
shelter  which  they  afford  is  favorable  to  the  vegetation  both  of  grass  and  corn ;  it  also 
tends  to  produce  an  equable  temperature  in  tlie  climate,  which  is  favorable  boUi  to  the 
production  of  and  greater  perfection  and  beauty  in  animals,  and  of  longevity  to  man. 
.Though  the  practice  of  planting  hedge-rows  of  trees  is  very  common,  tliough  its  advo* 
cates  are  numerous,  and  though  tliese  arguments  are  urged  in  its  favor,  yet  the  objections 
are  also  entitled  to  very  serious  consideration.  When  trees  arc  planted  in  the  line  of  a 
ience,  if  that  fence  is  a  liedge,  the  plants  of  which  it  consists  will  not  only  be  deprived  of 
a  great  part  of  their  nourishment  by  the  trees,  but  will  also  be  greatly  injured  by  the  shade 
th^  occasion,  and  the  drop  that  falls  from  them  during  wet  weather ;  upon  this  point 
little  reasoning  is  necessary ;  for,  if  we  appeal  to  facts,  we  sliall  find  that  no  good  hedge 
is  to  be  met  with  where  there  is  a  row  of  trees  planted  along  with  it.  The  mischief  is 
not,  however,  confined  solely  to  hedges ;  the  effects  are  equally  bad,  perhaps  worse, 
where  the  fence  is  a  stone  wall ;  for  though  in  this  case  the  shade  or  drop  of  the  trees  are 
hardly  if  at  all  felt,  jret,  when  they  have  attained  a  certain  height,  the  working  and 
straining  of  the  roots  during  high  winds  is  such,  that  the  foundations  of  the  wall  are 
shaken  and  destroyed ;  accordingly,  wherever  large  trees  are  found  growing  near  stone 
walls,  the  fence  is  cracked  and  shaken  by  every  gale  of  wind,  is  perpetually  lalling  into 
large  gaps,  and  costs  ten  times  the  expense  to  keep  it  in  repair,  that  would  otherwise  be 
required  if  no  trees  were  near  it.  Admitting,  however,  that  the  trees  in  hedge-rows  were 
oo  way  prejudicial  to  tlie  fence,  which  we  have  already  shown  is  by  no  means  the  case, 
anothcar  argument  may  be  succesfuUy  used  against  the  practice.  It  is  seldom,  indeed, 
that  trees  planted  in  hedge-rows  arrive  at  any  ereat  size  ;  on  the  contrary,  they  are  ge- 
nerally low  and  stunted :  and  while  they  occasion  a  visible  loss  by  the  mischief  they  do 
.the  fence,  thcur  utmost  worth,  when  they  come  to  be  sold,  will  seldom  be  found  adequate 
to  the  loss  and  inconvenience  they  have  occasioned. 

2812.  The  hedge  and  dilchj  or  hedge  and  toall,  wUh  belt  of  planting,  in  exposed  situa- 
tions, is  strikingly  useful  and  ornamental,  while  upon  the  low  grounds  it  is  not  only  unne* 
ceasary,  but  In  some  instances  absolutely  hurtful.  For  instance,  in  deep  and  broad 
valleys  surrounded  by  hills,  and  sheltered  from  severe  blasts,  belts  of  planting  are  not 
only  unneceasary,  but  even  hurtful  and  ruinous  by  the  ground  they  occupy,  which  could 
certainly  be  employed  to  greater  advantage,  and  the  original  expense  of  inclosing  and 
(Wanting  saved. 

28 IS.  The  hedge  and  ditch,  or  wall,  with  the  corner*  planted,  is  employed  upon  some 
estates  instead  of  the  belt  of  planting.  According  to  some,  it  has  a  good  effect  upon 
the  scenery  of  the  country,  and  answers  the  purpose  of  general  shelter  extremely  well :  it 
is,  however,  greatly  infisrior  to  the  belt  of  planting,  for  the  purpose  of  sheltering  parti- 
cular fields:  but  as  in  every  field  there  is  a  space  in  eadi  angle  that  cannot  be  ploughed, 
by  planting  these  spaces,  which  would  otherwise  be  left  waste,  many  valuable  trees  are 
nised  with  little  expense,  and  with  scarce  any  waste  of  land. 

2814.  The  furxe  fence  may  be  had  recourse  to  with  advantage  whenever  such  planU 
are  found  to  grow  icigarously  in  a  soil.  Fenpes  of  this  sort  are  mostly  made  upon 
mounds  or  bonks  of  earth,  by  sowing  the  seed  of  the  plant  Sometimes  the  bank  is 
only  sloped  on  one  side,  but  at  others  on  both ;  in  the  former  case  the  front  is  per- 
pendicular, and  &ced  with  turf  or  stone.  From  these  fences  being  raised  so  consider- 
ably above  the  common  surface,  they  are  very  liable  to  injury  from  frost  and  other 
causes  in  severe  winters. 

SuBSECT.  4.     Paling  Fences, 

m 

281 5.  PaUngfences  are  only  to  be  considered  in  a  secondaiy  light;  for,  of  whatever  wood 
Ihey  are  mode,  however  substantially  they  may  be  executed,  or  in  whatever  situation  they 
are  piaead,  ttt^  decay  P9mmences  the  instant  they  aie  erected.     Where  permanent 
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use  therefore  is  required,  palings  ought  ne^er  to  be  adopted ;  but  for  oniainent  in  pleamire- 
grounds,  or  for  the  protection  of  young  thorns,  they  are  higliky  Taluablef  In  all  caaea 
where  either  dead  holges  or  palings  are  used,  the  decay  and  ultimate  loss  of  the  fence  is 
owing  to  that  part  of  it  which  is  let  into  the  ground  being  rotted  by  the  moisture.  Where 
dead  hedges  are  planted,  it  is  no  easy  matter  to  proride  a  remedy  against  this  evil;  as  the 
stems  are  so  numerous,  that,  to  give  each  of  them  a  preparation  that  would  oompletely 
defend  it  from  the  eifects  of  moisture,  would  be  attended  with  an  expense  equal  to^  if  not 
greater  than  the  value  of  the  fence.  Where  palings,  however,  are  used,  especially  the 
most  expensive  and  sulistantial  kind  of  them,  and  such  as  arc  meant  both  for  duration  and 
ornament,  it  is  desirable  to  prepare  the  standards,  or  upright  parts  that  are  placed  in  the 
earth,  in  such  a  manner  as  will  enable  them  to  resist  the  moisture  for  many  years.  In  the 
soutli  of  England,  the  post  is  always  more  bulky  at  the  lower  end  than  the  upper,  and 
IS  fixed  in  the  ground  by  digging  a  hole,  placing  it  therein,  shovelling  the  soil  in,  and  ram- 
ming it  round  the  post  till  it  be  firmly  fixed.  It  has  been  a  practice  for  time  immemorial, 
to  bum  or  char  that  part  of  the  standards  or  palings  intended  to  be  set  or  driven  into  the 
earth :  the  reason  assigned  for  this  practice  was,  that  the  fire  hardened  the  parts  thus  sub- 
jected  to  it,  and,  by  rendering  them  impervious  to  moisture,  made  them  more  durable  than 
they  would  have  been  without  such  operation.  But  the  best  defence  at  present  known 
against  the  effects  of  the  weather  is  the  bark  of  the  tree.  This  covering  it  has  from  na- 
ture ;  and  it  is  possessed  of  every  requisite  that  is  necessary,  being  impr^nated  with  oil, 
rosin,  and  other  matters,  which  secure  it  completely,  not  only  against  moisture,  but  other 
injuries  arising  from  the  operation  of  air,  light,  heat,  &c. ;  of  this  we  have  strong  prooft 
by  observing  what  happens  where  the  bark  of  any  tree  is  destroyed,  by  cutting  off  a  brandi, 
or  othowtse.  If  the  surface  laid  bare  by  the  wound  is  considerable,  the  body  of  the  tree 
opposite  to  it  begins  immediately  to  decay,  and  continues  to  waste,  unless  some  covering 
is  made  use  of  to  supply  the  place  of  the  bark;  for  tliat  purpose  nothing  has  yet  been 
found  soeffectual  as  a  coat  either  of  boiled  oil,  or  of  oil-paint,  which,  by  completely  exclud- 
ing both  air  and  moisture,  not  only  preserves  the  tree  from*  rotting,  but  also  prevents  it 
from  bleeding  and  wasting  itself  by  an  efflision  of  juices  from  the  wound.  When  trees 
are  cut  down  and  sawn  into  planks,  whether  for  palings  or  any  other  purpose,  where  they 
are  afterwards  to  be  exposed  to  the  weather,  the  same  thing  happens  that  «e  have  mentioned  aa 
taking  place  with  the  growing  tree  when  deprived  of  its  bark,  but  in  a  much  greater  de- 
gree, as  the  whole  suiiface  is  then  without  a  covering.  To  prevent  this  decay,  the  same 
remedy  should  be  applied,  mx.  painting  tbe  whole  of  the  wood,  or  otherwise  filling  the 
pores  with  oil,  in  sudi  a  mannor  as  to  prevent  tbe  entrance  of  musture.  There  are  now 
coarse  oil-paints  sold  of  all  colours,  so  cheap  as  to  enable  persons  erecting  palings,  or 
other  works  of  wood  to  paint  them  at  a  small  expense.  Other  very  good  remedies  are 
to  be  had  at  a  moderate  price,  as  the  pyrolignous  acid  from  gas  works,  into  which,  if 
the  points  of  the  standards  that  are  to  be  drove  into  the  earth  are  dipped  while  the  liquor 
is  boiling  hot,  it  will  preserve  them  fi'om  the  bad  efkcta  of  moisture  for  a  very  long  time  ; 
previous  to  the  dipping,  they  should  be  properly  sharpened,  and  upon  no  account  what- 
ever charred  or  burnt,  as  every  attempt  of  that  kind  will,  upon  enquiry,  \>9  found  to  injure 
the  texture  of  the  wood  and  hasten  its  decay.  Common  tar,  melted  pitch,  or  gaa  liquor, 
may  also  be  successfully  employed  for  the  purpose  of  defending  the  extremities  of  the  up- 
right parts  of  paling  fh>m  moisture;  linseed  and  train  oils  may  also  be  used  withsucoesa; 
the  great  object  being  to  fill  the  pores  completely  vrith  some  unctuous  or  greasy  matter, 
so  as  to  prevent  the  admission  of  moisture.  The  posts  should  be  completely  dry  before 
they  are  dipped  in  any  of  these  preparations ;  for  if  they  are  either  made  of  green  wood, 
or  have  imbibed  much  moisture,  or  after  being  dipped  they  are  exposed  eithw  to  the  heat 
of  the  sun,  or  a  severe  frost,  the  moisture  will  become  so  much  expanded  thereby,  as  t» 
burst  through,  and  bring  off  the  paint  or  other  coating ;  whereas,  when  they  are  made  of 
well-seasoned  wood,  and  are  at  the  same  time  perfetSly  dry,  and  the  pitch,  oil,  varnish, 
&c.  boiling  hot,  it  readily  enters  the  pores,  and,  by  filling  them  completely,  prevents  the 
access  of  moisture,  and  consequently  the  injurious  effects  produced  by  it. 

2816.  The  simple  nailed  paUng  consists  of  upright  posts,  drove  or  set  Into  the  earth  at 
certain  distances,  and  crossed  in  tluee,  four,  or  more  places,  with  piecesof  wood,  in  a  ho- 
rizontal direction.  This  paling  is  for  the  most  part  made  of  coarse  sawn  wood,  without 
any  dressing  whatever. 

281 7.  The  joiiited  horizontal paUng  consists  of  massy  square  poles,  drove  or  set  into  tbe 
earth  at  regular  distances,  through  which  mortices  or  openings  are  cut^  Ibr  the  reoeptioa 
of  the  extremities  of  the  horizontal  pieces  which  traverse  them. 

2818.  The  upright  lath  jnding  is  made  by  driving  or  setting  a  number  of  strong  piles 
into  the  earth  at  regular  distances,  and  crossing  these  at  top  and  bottom  with  horixontal 
pieces  of  equal  strength ;  upon  these  last  are  nailed,  at  from  six  to  twelve  inches  distance, 
a  number  of  square  pieces  of  sawn  wood,  of  the  shape  and  siie  of  the  laths  that  are  uaed 
for  the  roofs  of  tiled  houses.  This  sort  of  paling,  when  properiy  executed,  looks  very 
well,  and,  notwithstanding  its  apparent  slightness,  if  well  supported  by  propter  reita  at 
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regular  intervab,  laite  a  loag  while;  and  where  there  are  pUmtationa  of  young  firs  ki 
the  neighborhood,  latht  may  be  had  at  a  trifling  expense. 

2819.  The  kommOal paling  rf young fin^  or  the  weedings  afotkeryoung ireet,  may  be 
had  reooune  to  with  advantage  uponeitates  where  there  are  extensive  woods,  or  where  they 
are  sunonnded  with  belts  of  thriving  plants,  the  thinnings  of  such  woods  or  belts  being 
highly  valuable  for  making  palings,  especially  when  the  plantation  consists  chiefly  of  firs; 
the  palings  of  young  firs  are  of  two  kinds,  either  horisontal  or  upright.  The  horisontal 
neemUes  the  jointed  dressed  paling  ahready  described,  and  the  upright  is  similar  to  the 
lath  paling. 

sasa  Tke  ektUn  kortxeniaijknce  It  made  by  fixing  a  nimdMr  of  itroog  iqttsie  pilM  Into  the  esith  atregu. 
lar  diataiices.  In  thodirection  in  which  the  lenoe  to  to  nin  $  each  of  ibeae  pUet  has  three  aUtnig  st^ci  or 
iron  hocks  drove  Into  it  on  each  fide,  one  near  the  top,  one  within  eighteen  Inches  of  the  bottom,  and  one 
in  the  middle ;  to  these  staples  or  books,  chains  are  fastened  and  stretched  horizontally,  in  the  same  manner 
as  the  pieces  of  wood  are  In  a  common  horisontal  wooden  fence.  When  it  Is  meant  ttiat  the  fence  sbould 
lie  laid  open  for  anv  temporary  purpose,  hooks  are  drove  into  the  posts  io  place  of  staples,  and  the  chains 
hung  upon  them ;  "but  wnere  this  is  not  wanted,  the  staples  will  be  found  the  most  secure  method.  In  some 
cases  tne  uprigbt  part  of  this  fence,  in  pUce  of  wooden  piles,  such  as  have  been  described,  oonslsts  of 
ueat  pillars  of  mason-work  or  cast  iron. 

S8S1.  The  rope  fence  is  nearly  the  same  as  the  former,  that  is.  It  consists  of  upright  posts,  drove  into  the 
earth  at  regular  distances,  with  boles  bored  through  them  for  the  ropes  to  pass :  in  Bcneral,  they  consist  of 
thiee,  and  in  some  eases  of  four  courses  of  ropes,  like  tbe  chain  fence.  This  can  only  be  used  for  coaflnlag 
cattle  or  horses ;  for  sheep  thev  will  be  found  quite  incompetent  \  fix  stretching  across  rivers,  or  pieces 
of  water,  like  the  chain-fence,  tne  ropes  win  be  useful 

28S2.  Tke  moveable  woodenfenee^Jlaket  or  hurdle.  This  has  hitherto  been  principally 
employed  in  cases  where  sheep  or  cattle  are  fed  with  turnips  in  the  field,  to  divide  a  cer- 
tain portion  of  their  food  at  a  time  ;  in  tliat  way  hurdles  are  extremely  useful,  as  the  sheep 
or  cattle,  by  having  a  given  quantity  of  food  allotted  them  at  once,  eat  it  clean  up  without 
any  loss,  which  they  would  not  do,  if  allowed  to  range  at  large  iji^et  tbe  whole  field.  There 
are,  however,  many  other  purposes  to  which  hurdles  may  be  applied  with  equal  advan* 
tage.  385 

2823.  Iron  hurdles  (fig,  385.)  are  found  a 
very  elegant  and  durable  fence,  though  more 
than  double  the  expense  of  wood.  For  park  or 
^wn  fences  they  are  admirably  adapted ;  |^t  oc- 
cupy rather  too  much  capital  for  a  commercial 
farmer  to  be  able  to  spare. 

2824.  Tiie  willow,  or  uxUUed  fence  is  made  by 
driving  a  number  of  piles  of  any  of  the  difie- 
rent  kinds  of  willow  or  poplar,  about  half  the 

P^  thickness  of  a  man's  wrist,  ioto  the  earth,  in  the 
|S^  direction  of  the  fence,  and  at  the  dirtanoe  of 
I  I  about  eighteen  inches  from  each  other.  They  are 
>^».then  twisted,  or  bound  together  along  the  top, 
with  small  tyrigs  of  the  willows  or  poplars  {^»  386.J.  This  kind  of  fence  has  some  ad- 
vantages peculiar  to  itself;  it  not  only  forms  a  cheiqp  t\J!L<^OiJllLL'uil  IIULU  38<$ 
and  neat  paling;  but  if  it  is  done  either  about  the  end  ^ 
of  autumn,  or  early  in  the  spring,  with  willows  or 
poplars  that  have  been  recently  cut  down,  the  upright 
parts  or  stakes  will  take  root,  grow,  and  send  out  a 
number  of  lateral  branches;  and  if  pains  are  taken 
the  following  autumn,  to  twist  and  interweave  these 
branches  properly,  a  permanent  fence,  so  close  as  to  be  almost  impenetrable,  may  be  formed 
in  two  or  three  years.  For  the  enclosing  of  marshy  lands,  or  for  completing  any  enclo- 
sure, where  a  part  of  the  line  in  which  the  fence  ought  to  run  is  so  wet  as  to  be  unfit  for 
the  growth  of  thorns,  or  the  building  of  a  wall,  the  willow  paling  will  be  found  an  excel- 
lent contrivance,  and  the  use  of  it  will  render  many  enclosures  complete  that  could  not 
387  otherwise  have  been  formed.    Sometimes  stakes  are  used  of  a 

kind  which  do  not  take  root  and  grow,  in  which  case  this 
form  still  makes  a  veiy  neat  and  efiident  temporary  fence 
{fg.  387.). 


^ 


8825.  Tkepatimgqfgrcniitgtreet,  or  rails  mrffarftegi  \ywkm  imtt.  Is  made 
bv  planting  beech,  larch,  or  other  trees  in  the  diroctton  or  the  fence,  at 

-.  —  a  bout  a  yard  distant  from  each  other,  more  or  less,  as  may  be  tboujriit 

iry ;  these  trees  fbouM  be  protected  by  a  common  dead  paling,  till  thev  are  ten  or  twelve  feet  hlgli, 
_  they  sbould  be  cut  down  to  six  Ibet,  andwaipedor  bound  together  with  willows  at  top,  andinihe 
middle  J  the  cutting  off  tbe  tops  will  have  the  ellbctof  making  them  push  out  a  great  number  of  lateral 
htanchea,  wMcfa  if  properly  warped  and  interwoven  with  tbe  upright  part  of  the  tAea,  in  the  manner  de- 
acribcd  for  the  willow  fence,  will  both  have  a  beautiAil  eflbct,  and  will  at  the  same  time  (brm  a  llae  fence, 
which  in  place  of  decaying,  win  grow  stronger  withtime^  and  may  with  very  little  trouble  be  kept  In  per. 
feet  repair  for  a  great  lengUi  of  time. 

SBSa  The^^ht  and  korhoiUal  skiagle  fences  areehielly  made  of  flrs,  coarsely  sawn  Into  deals,  of  from 
half  an  inch  to  an  inch  thick,  and  of  dlflfbrent  breadths  aeoonUng  to  thedlameter  of  the  tree ;  pretty  strong 
souare  piles  art  drove  or  set  into  the  earth,  and  the  deals  nailed  horixontally  upon  them,  in  such  a  manner 
that  tbe  under  edge  of  the  uppermost  deal  shall  project  or  lap  over  the  upper  edge  of  the  ens  Imwedialely 
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I  Oc^#  lt(  the  fctoe,  wUen  ilniibcd  In  this  manoar,  vlU  have  iMsriy ibo  mdw  appgAmec  « the tx)Moin  of 
a  boat  or  cutter.  An  upright  ftiioo  is  made  bv  flxtng  perpendicular  poats  In  the  earth,  nailing  three  piece* 
of  wood  borixontally,  and  covering  these  with  shingles  plwxd  perpendicularly ;  In  this  caie  the  shingloi 

'  are  not  above  three  rnchea  broad,  and  the  eztreoiities  of  each  are  pointed  at  the  top. 

2897.  The  warj)cd  paling  fence  consists  of  pieces  of  wood  drove  into  the  eertb,  bent 
down  in  different  directions,  and  tbeir  tops  listened  together;  this  fence  resembles  the 
chevaux-de^rite,  with  only  this  difference,  that,  in  place  of  leaving  the  points  standing 
up,  as  is  the  case  with  that  part  of  fortification,  they  are  bent  down  and  tied  together. 

'  When  made  of  dead  wood,  this  fence  is  equally  perishable  with  others  of  the  same 
description  ;  but  when  made  of  growing  plants,  it  will  be  found  very  lasting. 

2828.    The  light  open  paling  fence  with  thorns^  or  the  branches  of  trees  wove  in  (fig  .388. ), 

'  differs  from  the  common  paling  fence  already  described,  388 

only  in  being  warped  either  with  thorns,  or  the  branches 
of  trees. .   When  properly  done,  it  forms  at  once  a  very 

-  complete  fence ;  but,  like  all  fences  made  with  dead 
wood,  it  will  be  found  very  perishable,  and  require 
many  repairs.      It  has,  however,  one  advantage,  viz. 

'  that,  when  properly  executed,  it  is  proof  against  tlie 
entrance  of  animals  of  any  kind. 

2889.  Primitipe  paling  fences  are  formed  without  nails  or  tyes  of  any  sort,  by 
inserting  tlie  pales  or  stakes  ^j^^ 

'  in  the  ground  in  different  di- 
rections (fg.  389.),  by  using 

■forked  or  hooked  stakes. 
They  are  chiefly  practicable 
in    forest    or    park    scenery 

'for  maintaining  a  particular 
character,  and  for  separating  horses,  deer,  &c.       Such  fences  sometimes  occur  in 

'  Poland,  Hungary,  &c ;  but  in  a  civilized  country  they  avo  to  be  oonaidered  more  in 

'  the  light  of  effect  than  of  prsctical  utility. 

2830.  Park  fences  of  iron  are  the  most  efficient  and  elegant  (Jigs.  390.  and  391 . )  Light 
east-iron  posts  with  rails  of  round  iron  rods  five  eighths  of  an  inch  in  diameter  to  tlie 
height  of  four  feet,  and  a  foot  higher,  on  the  toit  extremity  of  the  posts  a  chain 
instead  of  a   rod  (fig,  390.),   b  found  to  form  a  barrier  against  any  description  of  the 

390 
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larger  -  quadrupeds  kept  in  Britisli  parks,  as  horses,  wild  cattle,  buffaloes,  deer,  Ac. 
Pdnted  green,  or  even  with  the  paint  called  blue  anticorrosion  (groundglassandoil 
chiefly),  or  coated  over  with  the  pyrolignous  liquor  iW>m  the  gas  works,  such  fences 
are  not  obtrusive,  and  less  liable  to  suggest  ideas  of  limitation,  confinement,  restraint, 
&c.  than  walls  or  pales.  Similarly  characterized  fences  may  be  composed  of  connected 
hurdles  (^.  391.),  which  are  valuable  and  probably  the  cheapest  of  any  fence  in 


dividing  rich  and  extenuve*pastures,  such  as  a  paric  let  out  to  a  farmer  for  several  years 
'  grazing.     For  poultry,  or  for  excluding  hares,  rabbits,  &c.  the  lower  part  of  such  fences 
is  covered  with  awbe  netting  (fig,  392.). 

392 
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SuBSBCT.  5.     WaiUFeitcea^ 

2831.  Wail^enoes  are  constnicted  of  different  ports  of  materials,  and  are  of  Tarious 
kinds.  They  are  for  the  most  part  good  fences,  though  some  of  them,  as  those  of  the 
varthy  kinds,  are  not  by  any  means  durable,  and,  therefore,  should  not  be  formed  where 
other  better  sorts  can  be  had  recourse  to.  In  the  construction  of  walls,  it  is  essential  that 
the  stones  be  either  taken  from  a  quarry,  or  consist  of  the  largest  land-stones  broken  in' 
such  a  manner  as  that  they  may  have  a  good  flat  surface,  in  order  that  they  may  bind 
Well ;  that  they  be  built  by  masons  and  well  pinned ;  that  they  have  as  dry  and  deep  a 
fbundaiion  as  possible,  in  order  to  guard  against  frosts,  &c. ;  that  they  be  made  wide  at 
the  bottom,  and  tapering  upwards  to  about  the  breadth  of  ten  inches,  when  the  coping 
is  to  be  applied ;  that  the  coping  consist  of  materials  that  cannot  be  readily  orertumed 
or  removed ;  as,  upon  the  manner  in  which  it  is  finished,  much  of  the  future  value  and 
durability  of  the  wall  will  be  found  to  depend. 

28S2.  Dry  stone  waUs  are  of  tiiree  kinds,  round  stones  gathered  from  the  fields,  and 
coped  with  turves ;  quarried  stones,  upon  which  some  paiqs  have  been  bestowed  to  put 
them  into  proper  sliape;  and  the  Galloway  dike,  so  denominated  from  its  being 
originally  used  in  that  country. 

2833.  The  wall  or  dike  made  with  round  or  land^sttniet,  by  laborers,  and  covered  with 
a  coping  of  turf,  is  a  very  indifferent  fence.  In  most  instances,  it  is  not  only  very  ill 
constructed  as  to  shape,  being  of  one  uniform  thickness  fVom  top  to  bottom,  but  the 
stones,  from  their  round  figure,  do  not  present  a  sufficient  surface  to  each  other,  to  bind 
and  give  stability  to  the  building.  This  fence  has  long  been  known,  and  is  still  very 
common  in  the  remote  parts  of  the  country,  upon  estates  where  the  first  rude  essay  is 
made  in  the  way  of  improvement,  and  where  masons  cannot  readily  be  had.  In  such 
situations,  it  has  a  two-fold  benefit ;  the  surface  is  cleared  of  many  stones  that  would 
otherwise  have  presented  a  considerable  obstacle  to  its  cultivation,  and  the  field  is  at  the 
aame  time  enclosed:  but,  though  these  objects  are  accomplished  for  a  time,  their  benefit 
is  not  permanent,  as  the  wall  is  perpetually  tumbling  down ;  even  the  cattle  nibbing 
against  it  make  considerable  gaps  in  many  places;  and  in  that  way,  great  trouble  and 
expense  are  annually  required  to  keep  it  in  repair. 

2834.  The  wall  in  which  the  sUmes  are  parried  393 
(  fig-  393. ) ,  and  put  together  by  skilful  nunons,  broad 
at  bottom,  tapering  gradually  upwards,  and  finished 
at  top  widi  a  substantial  coping,  has  a  very  neat  ap- 
pearance, and  has  been  known  to  last  thirty  and  even 
fiirty  years  without  repairs.  A  good  foundation  is 
highly  essential  in  the  construction  of  this  fence ;  iVom 
nine  to  twelve  inches  is  the  smallest  depth  that  it  should  be  below  the  common  sm<hce» 
especially  if  the  soil  is  open  and  porous,  and  the  largest  and  heaviest  stones  should 
always  be  laid  undermost. 

2835.  The  Galloway  dijee  or  waU  [Jig,  394. )  is  prind-  394 
pally  employed  for  enclosing  high  grounds  that  are  depas- 
tured with -sheep,  for  the  confining  of  which  it  seems  well 
calculated.  From  two  feet  to  two  and  a  half,  at  the  hot- 
torn,  it  is  built*  in  a  regular  compact  manner  with  dry 
stones,  in.  every  respect  tlie  same  as  a  dry  stone  wall,  with 
a  broad  base,  tapering  gradually  upwards :  the  building  is 
then  levelled  with  acourse  of  flat  stones,  resembling  acop- 
ing,  in  socfa  amanner  as  that  these  flags  or  flat  stones  shall  project  twoor  three  inches  orer 
the  wall  on  each  side.  Above  these  flat  stones  is  laid  a  course  of  rugged  round  ones,  placed 
upoo  each  other  in  a  way  secure  enough  to  give  stability  to  the  building,  but  at  the  same 
time  ao  open  as  to  leave  a  considerable  vacuity  between  each ;  by  which  means  a  free 
passage  b  afforded  to  the  light  and  wind,  which  blows  through  them  with  a  vicdent 
whistling  noise.  Thisroughopenpartof  the  building  is  generally  raised  three  leet  above 
the  Kgular  part  of  it,  gradually  tapering  upwards,  till  it  terminates  in  a  top  of  about 
taine  indies  broad,  every  course  of  the  rough  stones  being  smaller  than  that  immedi- 
ately beneath  it.  Its  tottering  ^>peaFance  is  so  vrell  calculated  to  prevent  sheep,  cattle^ 
or  other  animals,  from  appioadiing  it,  that  it  is  seldom  indeed  that  any  attempt  is  made  to 
leap  over  it*  This  dreumstance,  together  with  the  ease  with  which  the  stones  are  procured^ 
in  most  of  the  situations  wljere  the  Galloway  dike  is  used,  rendera  it  a  valuable  fence. 

2838.  Sunt  attd  lime  wallSf  in  order  to  be  durable,  should  have  a  good  foundation,' deep 
enough  to  prevent  them  from  bang  hurt  by  frosts,  with  a  broad  baae,  tapering  gradually 
tipvtfda.  This  fience,  when  properly  executed,  is,  next  to  hedges,  the  most  durable  c€ 
any ;  it  is,  however,  very  expensive ;  and  its  superiority  over  the  dry  stone  wall  is  so 
triiivg  in  point  of  durability,  as  to  render  the  latter  the  roost  eligible,  it  being  greatly 
cfasaper,  and  answering  every  purpose  of  a  fence  equally  welL  •  For  the  building  «! 
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thb  walU  stonot  taken  tnm  the  quany  are  to  be  preferred  to  the  oommon  laad-itoiiei ; 
for  though  a  mason  may  be  able  to  remedy*  in  some  measure^  the  inequality  of  surlaoe 
in  land-stones,  by  mixing  plenty  of  lime  with  them,  yet  experience  provesythat  walla 
made  with  such  stones,  notwithstanding  every  care  on  the  part  of  the  builder^  are  much 
less  perfect,  and  last  much  shorter  time,  than  where  quarried  stones  are  cmploywL 
This,  like  every  other  stooe  fence,  should  be  secured  at  the  top  with  a  subatanlial 
coping.  Stone  fences  of  every  description  not  only  form  complete  enctoaures  at  onoe^ 
and  by  that  means-  allow  the  proprietor  to  enter  into  immediate  posaessbn  of  every 
advantage  that  can  arise  from  the  enclosing  of  his  fields,  but,  by  the  little  room  thqr 
occupy,  a  considerable  portion  of  land  is  saved  that  would  have  been  occupied  by  some 
other  fences. 


£897.  In  the  ooMtructlon  of  wolb  ^  «<oiie  aiitf  ofey,  Che  daybtMed  UkeUine,  sndisneuitfioaiinrer 
the  taine  puipotc  It  re<yulre«  ileQder  obwrvatkin,  to  convlDoe  Intell^ent  penooc,  that  a  wall  made  with 
such  materlau  in  the  ordinary  way  cannot  be  a  durable  one;  for  if  the  clay  made  me  of  in  buUdiiMi  the 
fence  has  been  very  mcriat,  the  Mimmer*!  heat  will  dry  it  m  much,  aa  to  leave  considerable  cbanmin  the 
iMiilding ;  theae  chasms  must  necessarily  deprive  many  of  the  stones  of  that  support  which  they  require^ 
and  in  that  way  endanger  the  buildlns.  This,  however,  is  not  the  only  inconvenience  with  which  this 
kind  of  wall  is  attended ;  the  efltet  of  the  summer's  sun  upon  the  clay  parches  it  so  completely,  that 
when  the  wet  weather  commences  about  the  end  of  autumn,  it  absoctM  the  mcrfsture  like  a  sponge,  and 
if  it  Is  overtaken  by  frost  while  in  that  state,  the  fid>rlc  swells,  bursts,  and  tumbles  down. 

£838.  Walls  of  ttone  and  ofqfr,  dashed  wUk  lime,  differ  in  no  respect  ftom  that  described,  except  in  the 
harling  or  dasbme  that  Is  given  them.  Where  that  operation  is  well  performed,  and  at  a  proper  season  of 
the  year,  the  ooaong  of  lime^  by  pveventlttg  the  entrance  of  m<riature,  will  add  greatly  lo  the  dunUUty  as 
wdl  as  beauty  of  the  wall ;  so  much  so  indeed,  that  some  fences  made  in  this  way,  where  the  day  waa 
properly  tempered,  and  did  not  contain  too  much  moisture,  and  where  a  harling  or  dashing  of  lime  waa 
afterwards  given,  have  been  known  to  last  nearly  as  long  as  walls  made  entirely  with  stone  and  Ume 

f830.  Tke  drf  stonevsaU,  tipped  witA lime. dUtba  from  the  ordinary  dry  stone  wall,  in  having  about  two 
or  three  inches  of  it  on  each  side  lipped  with  Ume,  which  gives  it  the  apoearance  of  being  built  cntirdy 
with  scone  and  lime  Where  the  external  appearance  of  a  fence  Is  an  object,  something  Is  gained  by  thai 
practloe}  in  point  of  leal  duration,  however,  it  seems  to  possess  very  little  advantage  over  the  oommoa 
dry  stone  wall,  which,  when  properly  executed,  lasts  equally  long. 

SMO.  Dry  stone  wallStlhped  and  Marled,  axe  madx  the  same,  nothing  more  being  added  than  a  harling 
or  dashing  of  lime  after  the  bther  work  is  flnithed :  this  addition  ia  to  be  considered  merdy  as  an  imi 
provement  upon  their  appearance,  and  not  as  oontributlng  to  Inorease  their  utility,  or  rsnder  then  nen 
durable  as  fences. 

£841.  Drf  stoned  tsaUs.  pbmed  and  karled,  are  much  the  same :  the  mason  only  careAdly  pias  or  filli 
up  all  the  interstices  of  the  tmilding  with  small  stones,  after  they  bavebeen  tmllt  in  theoniinary  way^ 
«and  aifterwards  dashes  or  harls  them  over  with  lime.  The  pinning,  by  filling  up  every  vacant  spao^  and 
aflbrdlng  complete  support  to  the  stones  in  every  part  of  the  surfkoe,  adds  oonsioersbly  to  the  durability  of 
the  building,  and  the  harling  afterwards  gives  the  whole  a  finished  substanUal  appearanee,  whk!h  renden 
them  at  once  agreeable  to  the  eye,  and  lasting  as  fences. 

£8tf.  T%e  dnf  stone  wall,  with  a  light  paling  upon  the  top,  is  sometimes  made,  and  for  r*'tti'«!hr  pur. 
poses  answers  well,  and  has  a  handsome  appearance  when  well  executed. 

£843.  BHdk  walls  are  seldom  had  recourse  to  for  ordinary  endosarea,  except  la  sltuaHoas  where  atones 
are  extremdy  scarce^  as  is  the  case  In  some  counties  for  pleasure-gxounds,  or  for  park  or  ganten-walla. 

22844.  Frame  watts  are  constructed  in  the  following  manner:  a  frame  of  deal  boards^ 
of  a  width  and  height  proportioned  to  that  of  the  intended  fence,  is  placed  upon  the  line 
in  which  it  is  intended  to  be  made,  a  proper  foundation  having  been  previously  dug  ] 
the  ftame  is  then  filled  widi  stones  of  all  sorts,  gathered  prindj^y  from  the  adjoining 
fields ;  when  the  frame  is  filled  to  the  top  with  sudi  stones,  a  quantity  of  liquid  mortar 
is  poured  in  amongst  them,  sufficient  to  fill  up  every  interstioe ;  the  whole  ia  sufifered  to 
remain  in  that  state  till  it  is  supposed  that  the  mortar  baa  acquired  a  auitaUe  degree  of 
firmness  to  give  stability  to  the  building,  which  in  summer,  when  the  westber  Is  warm 
and  dry,  will  not  require  above  a  day  or  two.  The  frame  is  then  ramovedy  and  placed 
a  little  farther  on  in  the  same  line,  in  such  a  manner  as  that  one  end  of  it  shaU  join 
immediately  with  that  part  of  the  work  from  which  it  had  been  removed.  Iq  that  way 
the  line  of  fence  is  gradually  completed,  which,  when  the  lime  is  of  good  quality  and 
well  mixed  with  sharp  sand,  and  the  proper  paina  taken  to  inoorponte  it  with  the 
stones,  presenta  a  smooth  untform  surface,  and  will  doubtless  fimn  a  subrtuitiai  and 
durable  fence. 

8845.  TurftDoOs  are  met  with  in  almost  every  upland  or  hilly  dtstiict  tfaroagfaoul 
Britain,  and  for  temporaiy  purposes  are  found  very  iiseful.  In  a  variety  of  Inatancea 
this  sort  of  fence  is  used  for  enclosing  fields,  and  is  practised  for  that  purpose  to  a  veiy 
considerable  extent;  in  others,  however,  it  is  used  for  the  formation  of  folds,  pens,  or 
other  places  of  confinement  for  cattle  during  the  night.  In  general,  the  fence  is  made 
with  turf  only,  pared  off  from  the  adjoining  surface,  and  used  without  any  mixture  off 
earth;  in  other  cases,  the  wall  consutsof  a  facing  of  turf  on  each  side,  wldle  the  qiaoa 
between  is  filled  up  with  loose  earth.  For  a  fold,  this  fence  answers  extremely  well^ 
but  for  enclosing  a  field,  or  indeed  any  other  use  where  durability  is  required,  it  should 
never  be  had  recourse  to,  as,  from  the  moment  it  is  finished,  its  decay  oonmienceB,  and 
no  pdins  or  attention  will  be  able  to  keep  it  in  repair  after  it  has  stood  two  or  three 


2846.  Stone  and  twf  watts  are  also  very  common  in  many  situations,  where  better  and 
more  durable  ones  could  be  made  at  equal,  perhaps  less,  expense.  In  many  inatancea^ 
however,  they  are  had  recourae  to,  from  necenity,  where  lime  is  either  very  dnr,  or  not 
"Attainable  at  any  price. 
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aaiU  tatdemmt  ind  •uct-nidL  but  iiIh  fOt  auunuuni  Ibi  mill  tl  Cmi-liiiiBgi  nd  oOiwi,  ihI  Ibc 
•AdiridiwIiaiuBlBtsdiaknntiputBMiiti.    When  dtbatheoauMcnlU,  or  ItaghiiUsffiTiiiaaaarii 

I j.^u. ■_,.,.  .1. . —  ■-  .-.-1 iUiiiiaUWofiti»ir,iBdliico(po«lellirth 

in  tbflBiBPiHupotBululrkapluttr-Uiaii. 


ctutaB  li,  to  takv  m  muUqiiiBtttT  of  itmr, , 
Inir  In  UU  cm '"■ 


ft  niHIriiint  TninortkK  of  div  i  Uw 

WheaaMaSMlmunbcroflhiHui. , .— .,  _^__ . 

liugdid  wall  I  HlMiiiliit  It  dons,  md  tbt  Aflfemi  ptna  fltmlt  faieidtd,  onmoiht  lontbiririlh  the 
luBd,  ■  laldal  iHudIt  aivUod  M  (Mb  lidai,  whkh  l>riiwpnpalT  «m1  urt  nMM  ii«iita''>-- ^'" 

atn  ■  boriioiiU  dlnctlnD,  not  only  mm  to  camciUdue  Ebs  voik,  Iwl  il*H  ItadCfTMot 
HiMBnltT;  iBcaHln  itntnn  in  idibd,  tin  Die  mil  l<  nlad  to  IlKliitaidal  hdght,  u 


■HtHiMBnltT;  iBcaHln  itntnn  in  idibd,  tin  Die  mil  ll  nlad  to  IlKliitaidal  hdght,  uklog  cue  tu 
■ua  it  ndnin  ivvudi.  Willi  nda  In  Ibb  ww,  if  pntutj  ooutfuctail,  vUl  Un  Air  imiiy  ynn,  ml 
iraidMj«luAdwltliUiM,ilipn)prrMwana(aw)iKr,wiabH*  u  intuwia  no  war  Inferinr  to 
tocti  It  iRBidi with  Mono  andUtAii  ilotu  trilh  thh  iddlUoalothelrippeanne«,ibvhBrtlaf  or  duiiii^ 
iritk  Um^  If  pnperi/ doDft,  itlll,  by  pKTcnung  the  iccHi  of  molitun,  niuW  them  Kuieh  ntDTB  durable 

S848.  Rammal  earth,  or  en  p'ai  viaBt,  are  vmr  common  id  France,  both  u  Tenccs  and 
wdlli  hjr  buildinp.  Thejr  have  been  described  nt  great  length  in  the  communintioiu 
to  the  Board  of  Agricutturt,  and  in  other  world,  and  tried  in  viiriou*  parti  of  this  country 
with  tolerable  success,  though  they  are  b;  no  means  suited  either  to  our  moist  cUmale,  or 
degree  ofdriliiation.  In  canstmcting  them  the  earth  is  previauti)'  paunded,  in  order  to 
cnimble  anj  slones  therein  ;  cUj  is  added  thereto  in  a  small  (juantitjr,  about  oitc-eighth 
^lart.  It  is  all  bnten  and  miied  up  ti^etber  bj  repealed  blovs  with  a  mallet  about  ten 
inches  broad,  and  ten  or  fifteen  inches  long,  and  tvro  inches  thick.  The  earth  being  thui 
prepared,  and  sligJuly  vetted,  the  founditiun  of  the  wall  is  dug  ;  this  is  laid  widi  stone, 
and  when  it  is  ahoul  one  foot  high  abore  the  surface  of  the  ground  planka  are  arranged  on 
each  nde,  and  the  space  between  &tledwilh  the  earth  intended  for  the  walL  It  is  strongly 
beaten ;  and  this  method  in  continued  successirelf ,  till  the  wall  is  completed. 

£849.  Stamped    earth     vialii    are    the    invention     of    Francoii  ' 

Ci^ntasui.     Earth  prepared  in  the  same  manner  as  for  rammed 
walla,  is  put  into  a  mould  or  box  of  anyaiie,  generally  that  of  the  pro- 
poaed  wall's  thickness  in  width,  one  or  two  feet  long,  and  about  | 
one  foot  hi^   (fig.  595  a).     The  mould  is  a  Mrong  oaken  or  ima 
faoi,  and  the  earth  bdng  placed  in  it,  ii  compressed  either  by  the  ac- 
tion of  a  press  acted  on  bj  a  leier  or  screw,  or  a  nampii^  engine  31 
aimilar  to  the  pile  driver,  or  great  fo^e  tiammer.     Tb 
solid  body  of  eulh  (b),  thus  acquired,  i*  then  used  in  the  is 
common  hewn  atone,  and  either  bedded  or  merely  jointed  with  lime 
monari  it  ia  then  wariied or  haried,  both  for  eflect and duryioit. 


"e 


Of  aueiai 

3850.  Tiegqie  may  be  considered  as>B  moveable  part  of  a  fence,  or  as  a  frame  of 
tiraber,  or  iron,  readily  moved  and  calculated  to  gire  a  convenient  inlet  and  outlet  to  ■ 
endoaurea.  Gates  may  be  comidered  in  regard  to  the  principles  of  their  construction, 
and  fixing;  the  maleriijs  of  which  they  are  made  ;    and  tbeir  dllTerent  kinds. 

2851  •  With  reelect  to  conMrvction  the  great  object  is.  to  combine  strength  with  liglit- 
The  abaolule  strength  of  materials  depends  on  their  hardness  and  tenacity.      A 


gate,  flierefore,  consisting  of  one  solid  plate  of  wood  or  iron,  would  ii 
fiwce  to  break  or  tear  it  in  pieces.     But  this  would  not  be  consistent  with  lightness  and 
economy,  and  in  the  nae  of  such  a  gale  it  would  be  found  [o|open  'and  simt  with  more 
dMcuhy,  than  one  lea*  strong.     TTk  skeleton  of  a  plate  of  irood  or  iron  is,  therefore,  re- 
sorted to  by  the  employment  of  slips  or  bars, 
disposed  and    joined   together  on   mechanical 

prindplea.     These  principles,  applied  to  car-  • 

peaOy,  direct  the  use  of  what  are  called  lies 
and  Mnitta,  in  the  judicious  composition  of 
which,  ■>  far  as  construction  la  concerned, 
OMMtMa  the  whole  art  of  carpentiy.  A  tie  fjig. 
396  a.)  is  a  bar,  or  piece  of  tiraber,  so  placed 
in  a  ttractare  at  to  resist  a  drawing  or  twisting 
pvwvr;  ■  sirutt  (i)  is  one  so  placed  as  to 
rtaiit  irciglit,  or  whatever  has  a  tendency  to 
praw  cr  cnob.  Tbe  botitontal  ban  of  a  gate 
an  all  tiaa ;  ibe  diagonal  and  perpendicular 
<IM«  atmtts.  On  the  judicious  oomUnation 
of  thaae  dea  and  itnitts,  depends  the  abao. 
ht*  stranglli  of  the  gate ;  and  on  tbctr  light- 
.  Maa,  and  on  Ihe  genenl  form  of  the  gate,  dqinidi  iti  adaptation  for  opening  and  shutting 
by  maani  of  hinges. 
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9659.  Tin  caaitnatUM  rfa  foU  tat  adapted  far  apmn^  and  tknttti^,  h  next  to  be 
.  comidend.  All  gat^s,  af^  being  hung,  have  from  their  graritAtion  a  tendency  to  deviate 
from  their  origin b1  position,  to  aink  at  iIk  bad  or  falling  poM,  and  thus  no  longer  lo  open 
and  >faut  freely.  If  Ibo  tronstniftion  and  hanging  of  the  gate  were  perfect,  thri  could 
itot  pojubl;  take  place  ;  but  u  the  leatc  degree  of  laxity  in  trusdng  the  gate,  or  want 
of  Grmnean  in  filing  the  post  in  Ibe  ground,  will  occanon,  after  fi^uent  use,  a  leniiiblc 
dq>re»ioii  at  the  bend,  it  becomes  requisite  either  to  guard  againit  it  as  much  as  posible, 
iu  the  first  coDstruction ;  or  to  have  a  proiision  in  tlie  design  of  the  upper  hinge  (jig. 
397.  )>  fbr  rectifying  the  deTiations  as  they  take  place. 

SS5S.  In  order  to  underUand  lAe  conilruciian  icti  calcuialed  to  raitt  d^tranoH^  Ki[k- 
poae  a  gate  hung,  and  rating  on  its  heel  (^Jig,  396  ci,  acting  as  a  alnil,  and  nuuDtained 
tbere  by  ila  upper  hinge  (d), acting  u  a  tie,  then  the  bottom  roil  of  the  gate  cooudered  ■■ 
representing  the  whole,  becomes  a  lever  of  th^  second  kind,  tn  which  tlie  prt^  is  at  one 
end  [fi),  the  power  ol  tlie  other  (g),  and  tlte  weight  placed  between  tbero  in  the  line  of  tbe 
centre  of  grnnly  of  the  gale  (i).  Now,  as  two  eqiu!  forces,  to  bold  each  other  in  equili* 
brium,  must  act  in  tbe  same  direction,  it  rollowi  that  the  power  acting  at  the  end  of  tbe 
lerer  (g),  will  have  most  influence  when  exerted  at  right  angh»  to  it  in  tbe  line  (g,  e), 
but  a«  iioM  cannot  be  accomplidied  in  a  gale  where  tbe  power  must  be  applied  obliquely, 
it  follows,  that  a  large  angle  becomes  requisite  ;  that  the  greater  the  angle,  the  greater  tbe 
power,  or  in  other  words,  the  less  tbe  smin  on  the  construction  of  tbe  gate,  or  the  leiathe 
tendency  to  nnk  at  tbe  bead.  'Die  half  of  the  right  angle  {c,  t,g)  teems  a  reasonable 
limit,  by  which,  if  the  power  retjuisite  to  hold  the  weight  in  equililnium,  when  acting  at 
a  right  angle,  be  as  the  side  of  a  square  of  the  length  of  the  lower  bar  of  the  gale  {g,c), 
tbeo  tbe  poiter  requisite  to  rlTect  (lie  same  end,  when  acting  at  an  angle  of  45  degreea, 
iaaa  the  diagonal  to  this  square  (^,  A'.  By  changing  the  square  to  a  parallelogram, 
Ihe  reladre  proportions  will  still  be  the  tame,  and  the  adiantagcs  and  disadvantages  will 
Le  rendered  more  obTious. 

S854.   Parktr't  comjieniation  hinge  for  gata  miicA  ore  natch  in  use  {jig.  397.^,  is  an 


excellent  corrective  to  tbeir  foiling ;  all  that  is  necessary  when  the  gale  nnks  M  the  head 
is  to  screw  it  up  by  the  nut  (a),  till  it  regains  its  original  position.  For  road  and  Eann 
yard  gates  tbe  hinges  are  valuable  parts  of  Ihe  construction. 

3855.  Agate^iuld  ben  Aung  rji  la  hmeltmjaUai  one  to  the  hanf^ng  port,  to  make  it 
catch,  and  the  other  to  a  point  at  a  right  angle  with  tbe  gateway,  so  as  to  keep  it  fully 
open.  To  efibct  this  purpose,  having  set  tbe  poat  perpendicular,  let  a  plumb-line  be 
^wn  upon  it :  on  this  line,  at  a  proper  height,  place  the  hook,  so  that  it  may  prefect 
three  indiea  and  a  half  from  the  face  of  the  poit;  and  at  a  convenient  distance  below  tfaia 
place  the  lower  hook  an  inch  and  a  half  to  one  aide  of  the  perpendicular  line,  and  pro- 
jecting two  inches  from  tbe  face  of  Ihe  pott ;  then  place  tbe  lop  loop  or  eye  two  inches 
Aran  tbe  Ikce  of  the  hanging  style,  aqd  the  bottom  loop  three  inches  and  a  half:  thus 
Inmg,  tbe  gale  will  have  a  tendency  to  shut  in  every  position.  A  gate  ao  bung  will  have 
■  tendency  to  shut  in  every  position  ;  becauae  if  tbe  weight  of  tbe  gate  be  repreaenled  by 
a  diagonal  line  from  Ibe  heel  to  tbe  head,  ibis,  by  the  roolution  of  forcea,  is  resolvable 
into  other  two  lines ;  one  perpendicular,  and  tbe  other  horizontal ;  the  former  repre- 
senting that  part  of  the  weight  which  pretse*  in  a  perpendicular  poailion,  and  the  latter 
that  part  of  the  weight  which  presses  in  a  honmnal  direction,  and  giva  Ibe  gate  a 
tendency  to  shut.   [NartinmA.  Rtp.  Bi.) 

S856.  <iitCe«ar«gfl(fni%c«ulrw(Mf[o^(»nier,  and  whatever  kiudinay  be  used,  it  ia 
owcDliil  that  it  be  well  seasoned,  as  without  attention  in  Ihi)  respect,  they  are  soon  de- 
ranged in  tbeiT  itracture  by  the  heat  of  the  sun  :  they  should  also  be  well  and  cotrectly 
^ut  together.  Oak  is  undoubtedly  Ibe  best  ion  of  wood  for  the  purpose,  wbere  dura- 
bility is  tbe  olject ;  though  some  of  the  lighter  kind  of  woods,  as  ^al,  willow,  &c.  will 
often  last  a  great  length  of  time;  as,  from  their  lightness,  they  are  not  ao  apt  to  dastrvy 
llMDuelves.      Tint  lighter  gales  are  made  towards  Vac  bead  gr  opening  part  tbe  better, 
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imnrfded  di6y  be  tuffidbmly  strong  for  Ifae  purpdae  they  are  to  terre ;  and  on  thib  acoount 
the  top  bars  mayy  in  many  cases/  as  where  horses  are  to  be  kept,  bo  left  considerably . 
stronger  than  the  others.     If  this  be  not  done  ^  they  are  liable  to  be  broken  by  the  animals 
rubbing  their  necks  upon  them,   except  where  they  are  made  very  high.     Gates  are  • 
generally  made  eight  and  an  half  or  nine  feet  in  width,  and  from  five  to  six  feet  in . 
height ;  the  bars  being  three  or  four  feet  broad,  and  five  or  six  in  number.     In  particular 
instances  a  smaller  bar  is  introduced  between  the  two  lowermost  ones,  in  order  to  prevent 
small  animals  getting  through. 

2857.  IroUf  boih  hammered  and  east  metal,  has  long  been  in  use  for  ornamental  gates 
(J^.  398.),  and  has  lately  come  into  use  in  some  districts  for  field  gates.    Their  eligibility 


must  depend  on  their  price  and  durability  relatively  to  wood.  At  the  ordinary  prices  of 
wrought  iron  and  oak,  they  will  be  found  of  doubtful  economy ;  cast  iron  gates  arc  too 
heavy,  and  too  liable  to  be  broken,  for  agricultural  purposes. 

2858.  The  posit  or  jnUar$  to  whidi  gates  are  aUached  should,  in  all  convenient  cases,' 
be  formed  of  stone;  as  this  material,  when  hewn  and  properly  constructed,  will  last  for 
ages.  When  formed  of  wood,  oak  or  larch  are  the  best  sorts.  The  latter,  where  suit- 
able, should  be  used  without  removing  the  bark,  which  has  been  found  to  add  greatly 
to  their  durability.  In  some  places  it  is  customary  to  plant  trees  for  gate-posts,  and 
after  they  have  attained  a  certain  size  and  tliickness,  to  cut  them  over  about  ten  feet 
above  the  surftce :  where  the  trees  thrive,  they  form  the  most  durable  of  all  gate-posts ;  in 
many  instances,  however,  they  misgive,  and  much  trouble  is  necessary  to  repair  the 
defect.  Wliere  the  posts  are  made  of  dead  timber,  they  should  always  be  strong,  and  the 
wood  well  prepared ;  that  part  which  is  let  into  the  earth  should  also  be  defended,  by  dip- 
ping it  in  coarse  oil,  or  giving  it  a  coat  of  pyrolignous  liquor;  and  all  Uiat  is  above 
ground  exposed  to  the  action  of  the  weather,  should  be  well  covered  with  one  or  two 
good  coats  of  oil-paint.  The  expense  of  this  preparation  is  but  trifling,  while  the  benefit 
is  very  great. 

2859.  The  substance  (f  a  gate-iwst,  according  to  Parker,  should  be  from  eight  to  ten 
inches  square,  or,  for  very  heavy  gates,  a  foot  square  would  not  be  too  large.  If  made 
of  still  larger  size,  it  is  better.  And  he  says,  that  the  steadiness  of  a  gate-post  depends, 
in  a  great  measure,  upon  the  depth  to  which  it  is  set  in  the  ground,  which  ought  to  be 
neariy  equal  to  the  height  of  it.  Five  or  six  feet  is,  in  general,  fully  sufiicient.  But 
the  posts  may  be  kept  in  their  places  by  a  strong  frame-work  placed  under  the  ground, 
extending  between  the  posts. 

28G0.   The  fastenings  of  gates,  it  is  observed  by  Parker  {Essay,  399 

&c«  1816.),  are  as  various  as  the  blacksmiths  who  construct  them:      cf^ ^ 

the  subject  occupied  his  attention  in  connection  with  the  hanging  of  ' 
gates,  and  he  has  introduced  various  improved  forms.     One  of  the 
roost  secure  {Rg.  399.),  is  a  spring-latch  (a),  opened  by  a  lever  : 
{b),  which  works  in  a  groove  of  the  upper  bar  of  the  gate,  and  there- 

fore  cannot  be  rubbed  open  by  cattle,  while,  by  means  of  a  knob  at . 

the  end  of  the  lever,  and  rising  up  against  the  top  of  the  upright       i  » 
bar  (c),  so  thai  cattle  cannot  touch  it,  it  is  very  easily  opened  by 
persons  on  horseback  with  or  without  a  stick  or  whip. 

2861.  A  simple,  economical,  and  effective  spring-lalch  consists  of  a  holt. {Jig.  400  a.), 

wmch  is  loose,  and  plays  freely,  in  two  mortised  open- 
ings In  the  upright  bars,  and  is  kept  in  place  by  a 
spring  (6).  The  gate  may  be  shut  from  either  side, 
when  the  bar,  strildng  against  the  projection  (c)  on  the 
falling  post  is  pushed  bMk,  till,  arriving  at  the  mortise 
{e),  the  spring  (6)  forces  it  in,  and  the  gate  is  shut 
\  securely.  Sodi  a  gate  is  easily  opened  by  a  rider* 
This  is  a  good  latch  for  the  common  field  gaUs  of  a 
farm. 
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S86£.  For  gatet  of  an  ornamental  khfdf  Purker  taya,  he  does  not  know  a  better  Urtch 
than  the  crooked  lever  (Jig.  401.)  now  in  common  use. 

2869.  Gatet  are  of  different  kinds  ifigi,  40S.  and  403.  )>  according  to  the  particular 
custom  of  the  district;  but  the  principal  sorts  made  use  of  are  the  swing-gate,  the 
folding-gate,  the  8ltp4MU'  gate,  and  the  wicket  and  turn-about  gate. 


401 


■     If  ■    . 


(^ 


403 


E 


2664.  The  improved  twing-gate  of  the  northern  counties  is  well  adapted  for 
agricultural  purposes.  There  is  a  projection  on  the  fore-part  of  the  hanging-style, 
which  rises  nine  incites,  and  on  which  the  lower  end  of  the  diagonal  bar,  passing  up- 
wards, rests;  there  is  also  a  diagonal  bar  through  which  the  tlireo  middle  horisontal 
bars  pass.     It  is  found  to  be  a  very  strong  and  durable  gate. 

3865.  In  Parkier* t  improved  swing-gate,  the  diagonal  bar  rising  from  the  low  er  part 
of  the  heel  of  the  gate  meets  the  middle  of  the  rail,  and  the  two  upright  bars  are  placed 
at  proper  distances  between  the  middle  and  the  head  of  the  gate  :  these  cross- bam  must, 
he  thinks,  assist  very  much  in  keeping  the  gate  togetlier ;  but  what  is  most  to  be  guarded 
against  is,  its  sinking  at  the  head,  and  to  prevent  whidi,  this  gate  (he  says)  b  well 
contrived. 

2866.  The  tresteUbar  gate  f  Jfe.  404.) 
consisU  of  two  bars,  one  hung  by  a  few 
links  to  each  gate-post,  and  in  the  middle 
of  the  opening,  where  the  bars  meet,  they 
are  supported  by  two  )cgs  like  a  tressel, 
and  may  be  padlocked,  or  fastened  by  a 
pin  and  a  few  links,  &c.  In  the  prome- 
nade at  Florence  such  gates  are  made  use 
of  to  close  the  larger  carriage  openings. 

2867.  The  tlip-bar  gate  is,  perhaps,  the  most  durable  of  any,  especially  where  the 
gate-posts  are  of  stone,  with  proper  openings  left  for  the  reception  of  the  bars.  The 
only  objection  that  can  possibly  be  made  to  the  sHp>bar  gate  is,  the  trouble  of  opening 
and  shutting;  which,  when  servants  or  others  are  passing  through  it,  in  a  huriy, 
occasions  its  being  frequently  left  open.  In  other  respects,  it  is  preferable  to  every 
other  description  of  gate,  both  in  the  original  cost,  and  greater  durability.  It  is  to  be 
noticed,  however,  that  upon  the  verge  of  a  fiirm  or  estate,  especially  where  it  is  bounded 
by  a  high  road,  the  slip-bar  gate  will  not  answer,  as  it  does  not  admit  of  being  locked, 
or  secured  in  the  same  way  as  other  gates ;  but  in  tlie  interior  of  a  farm  or  estate,  it 
will  be  found  the  cheapest  sort  of  gate. 

2868.  The  chained  slip-bar  gatCy  though  more  expensive,  is  not  liable  to  the  same  ob- 
jections as  the  last.  Here  the  hen  are  connected  by  a  diain  down  the  middle  of  the 
gate,  and,  therefore,  if  one  bar  is  padlocked  to  the  post,  none  of  them  can  be  moved  till 
that  one  is  unlocked. 

2869.  The  turn  aboutf  or  wicket-gate,  is  only  used  in  cases  where  there  is  a  necessity 
for  leaving  an  entry  for  the  people  employed  to  pass  backwards  and  forwards.  This 
purpose  they  answer  very  well,  and  at  the  same  time  keep  the  field  completely  enclosed, 
as  they  require  no  trouble  to  shut  them  in  the  time  of  passing. 

2870.  St^s  are  contrivances  for  man  to  pAss  over  or  through  fences,  without  the  risk 
of  even  permitting  the  larger  quadrupeds  to  accompany  or  follow  him.  There  are  many 
forms  perfectly  well  known  every  where ;  as  by  steps  over  a  wall ;  by  a  zig-sag  passage, 
formed  by  stakes,  through  a  he^ge  or  paling ;  a  turning*bar  or  turnstyle,  &c. 

2871.  The  style  of  falling  bars  (Jig,  405.)  is  chiefly  used  in  pleasure-grounds,  or  bc- 
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nreen  paddocki :  it  coihuU  Of  imn  light  U  one  end  (a),  and  bearf  at  the  other  (b), 
with  concealed  jtnnti  or  pivots,  in  am  upright  port  (c),  placed  nearer  one  end  of  the  ban 
■Imui  the  otber.  Then,  vhile  the  weiglit  of  the  short  endi  of  the  ban  keepa  them  in  a 
fencible  postion.  a  iligfat  pimure  on  the  other  etid  will  fbnn  a  paaage  (d),  which  any 
one  may  easil]'  step  acroas. 

987S.  Bridga  ore  ftequeutl;  required  on  estate!  and  famu  tor  crosajng  ditcJMa  and 
water-cauiKS.  The;  are  generally  large  stone  conduits  or  barrd-draina ;  or  in  the 
case  of  large  atreams,  arcbei  of  masonry.  Id  the  case  of  small  drains,  wooden  pipea  or 
boarded  tubes  are  sometiniet  resorted  to,  and  even  cardieD  pipes  bare  been  tised  ;  but 
masoncy  should  always  have  the  ;tfeference. 

{j^<  406.),  ii  considered  I7  some  to  be  much  more 


On    tbt 


1  to  be  bridieD,  or  the 
10  be  hurt  by  atraining. 
other  hand,    such    gUes 


the  opeaing  and  shutting,  and  the 
laucr  opcralion  is  troublesome  to 
perform,  when  both  halves  have 
iallen  at  the  tiead.  These  galea  are 
not,  thefefortv  in  such  general  use 
ia  agriculture  as  the  swing  kind ; 
but  they  are  common  as  gales  to 
pa^  and  other  scenes  <tf  dignity 


SBT4.   Clarke't  1 
(J(g.407.)   is    a   . 

whidi  may  be  of  use  in  some  cases,  espeoally  in  Gum-yardt. 
by  two  iraighli,  and  opens  and  shuts  eiactly  on  the  principle  of  the  window-ndi. 
The  wei^its  may  be  of  atone  or  cast-iron,  and  the  pulleys  an  of  Iron,  and  nine  Indiea 
'  u  applied  in  the  lint  instance  to  a  cattle^^ourt ;  but  has  since  been 
ended  in  diOerenl  situations.  Its  advantages  the  inventor  con  - 
"  ilo  be  thefoUowiog:  It  is  «uy  to  open  («),  or  shut  (a); 
US  in  whatever  titualjon  it  is  placed ;  is  not  liable  to  be 
10  pieces  by  the  action  of  the  wind ;  shuts  always  perfectly 
\cloae,  whatever  be  the  height  of  the  stnw  or  dung  in  -tbe  court 
for  gate.«ay ;  a  cart  may  be  driven  quite  close  on  either  side 
before  opening;  is  perfectly  out  of  the  way  when  fully  open, 
d  not  lialile  to  shut  on  what  is  passing ;  the  gale  boMom 
It  liable  to  decay  by  being  immoned  in  the  dung,  aa  ia  com- 
monly the  case  with  caltle-court  gates;  not  liable  to  go  out  of 
;  may  be  erected  in  a  hollow  place,  where  a  swinging-gale 
not  open  either  oulwaidly  or  inwardly;  and  tt  likely  to 
ore  dtirable  than  ordinary  gates.  A  small  gate  of  this 
descriptian  [Jig.  408.)  is  said,  by  Ijsteyrie  {Col.  de  Madurui 
^.),  to  hare  been  long  in  use  by  the  Dutch. 


S8T5.  Tkt  ojieratwnt  0/'  agnaillurt  are  ^ected  under  the  direction  of  man,  and  by 
iMaiu  of  tbe  medwnical  agents,  or  imptements  and  buDdinga  which  *e  have  passed  in 
tcview  in  tbe  preceding  bocA.  littj  tie  either  made  directly  on  planla  or  animala,  which 
may  be  considered  the  ottiecta  of  agriculture ;  or  on  tbe  aoQ  and  climate,  wUch  ate  the 
nataual  ^enls  of  growth  and  culture.  Hiey  may  be  arranged  aa  mani'i'l  labors  and 
Qicntions,  operation*  wiih  beaita  of  labor,  and  mixed  operatioiig. 
Gg 
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Chap.  I. 

Manual  Laban  and  Operatknt* 

S876.  The  labors  and  operations  of  any  art  can  seldom  be  described  with  great  ad- 
Tantage.  Whoever  wishes  to  acquire  them  should  resort  at  once  to  the  scene  of  practice : 
no  description,  however  minute,  will  teach  a  man  to  dig,  plough,  or  mow,  equal  to  a  few 
hours'  trial  in  the  field,  though  a  knowledge  of  the  mechanical  principles  on  which  the 
implements  and  the  human  machine  acts  in  such  operations,  willj^ord  some  assistance  in 
acquiring'  them,  and  in  performing  them  with  ease.  Our  observations  diall  chiefly  be 
directed  to  these  parts  of  the  subject,  and  to  ihe  most  suitable  weather  and  other  circum- 
stances for  the  performance  of  tiie  different  field  labors  of  the  manual  kind.  We  shall 
arrange  these  as  manual  labors  common  to  all  arts ;  manual  operations  on  the  soil ; 
and  mixed  manual  operations,  or  such  as  are  performed  on  the  soil,  plants,  and  animals 
together  or  connectedly. 

SxcT.  I.     Mechanical  Operations  common  to  all  Arts  of  Manual  Labor. 

2877.  jUI  the  operations  which  man  performs  with  implements  or  machinest  are,  as  far 
as  hia  own  person  is  concerned,  reducible  to  lifting,  carrying,  drawing,  and  thrusting. 
Man  himself,  considered  as  iui  engine,  derives  his  power  from  alterations  in  the  position 
of  his  centre  of  gravity,  and  he  applies  it  chiefly  by  his  hands,  arms,  and  legs,  acting  as 
levers  of  the  third  kind. 

2878.  L^ng  is  performed  by  first  stooping  or  lowering  the  centre  of  gravity,  and  at 
the  same  time  throwing  it  to  one  side.  The  object  being  then  laid  hold  of  by  the  hands, 
the  body  is  raised,  and  the  centre  of  gravity,  in  being  restored  to  its  true  position,  acts 
as  a  counterbalancing  weight  to  the  weight  to  be  raised.  The  weight  retained  by  the 
band  is  now  raised  a  certain  height,  never  exceeding  half  that  of  the  man ;  if  to  be 
raised  higher,  recourse  is  had  to  muscular  strength,  or  the  power  of  the  anps  to  act 
as  levers* 

2879.  Carrying.  To  carry  a  thing  is  merely  to  walk  with  a  greater  weight  than 
before,  and  viralking  is  performed  by  a  series  of  alternate  derangements  and  adjustments 
of  the  centre  of  gravity,  slow  or  rapid,  according  as  the  person  may  walk  or  run.  Accords 
ing  to  Delolm,  the  most  advantageous  weight  for  a  man  of  common  strength  to  carry 
horixontally  is  112  lbs.  ;  or,  if  he  returns  unladen,  135  lbs. 

2880.  Drawing.  In  this  operation,  the  upper  part  of  the  body  is  thrown  forward,  so 
as  to  act  as  a  power  to  counterbalance  or  lift  up  the  body  or  weight  to  be  moved ;  and 
by  joining  to  this  lifting  motion  the  operation  of  walking,  the  weight  is  at  once  lifted  up 
and  drawn  along. .  This  compound  operatbn  is  exemplified  in  a  horse,  when  straining 
at  a  draught  in  a  plough  or  cart.  He  first  lowers  his  chest,  then  raises  it,  and  lastly 
steps  forward.  When  drawing  at  ease,  the  lifting  motion  is  scarcely  distinguishable 
from  the  progressive  one. 

2881.  Pushing  or'thrusting  is  performed  exactly  on  the  same  principles  as  drawing, 
and  difiera  ftom  it  chiefly  in  the  kind  of  implement  or  machine  which  requires  to  be 
employed,  all  machines  which  are  to  be  pushed  requiring  to  be  attached  to  the  animal 
machine  by  parts  acting  by  their  rigidity ;  whereas  those  to  be  drawn  may  be  attached  by 
parts-acting  by  their  tenacity  merely. 

2882.  Wheding  is  a  mode  of  carrying  materials  in  which  the  weight  is  divided  between 
the  axle  of  the  wheel  and  the  arms  of  the  operator.  The  arms  or  shafts  of  jtbe  barrow 
thus  become  leven  of  the  second  kind,  in  which  the  power  is  at  one  end,  and  the  ful- 
crum at  the  other,  and  the  weight  between  them.  The  weight  is  carried  or  moved  on 
by  the  continual  change  of  the  fulcrum  with  the  turning  of  the  wheel ;  and  this  turning 
is  produced  by  the  operator  throwing  forward  his  centre  of  gravity  so  as  to  push  against 
the  wheel  by  means  of  the  moveable  axle,  &c.  The  chief  obstacles  to  wheeh'ng  are  the 
roughness  or  softness  of  the  surface  to  be  wheeled  on.  Where  this  is  firm,  there  wheel- 
ing will  be  best  performed  with  the  greater  part  of  the  load  resting  on  the  axle ;  but 
when  soft  and  deep,  the  centre  of  gravity  should  be  nearest  the  operator,  who  will  find 
it  easier  to  carry  than  to  overcome  excessive  friction.  Dry  weather  is  obviously  prefer- 
able for  this  operation.  «  With  wheelbarrows,"  Dr.  Young  observes,  <<  men  will  do 
half  as  much  more  work  as  with  hods. 

2883.  AU  these  operations  may  he  varied  in  quantity,  either  by  a  variation  in  the 
weight  or  gravity  of  the  man,  or  moving  power ;  or  by  a  variation  in  the  time  or  rapi- 
dity of  his  motions.  Thus  a  heavy  man  may,  in  one  movement,  lift  a  weight  ten  times 
greater  than  can  be  done  by  one  of  less  weight ;  but  a  light  man  may,  by  increasing  the 
time  of  performance,  lift  the  same  weight  at  ten  times.  A  man,  who  in  digging  can  apply 
with  his  feet  fivecwt.  of  his  weight  towards  pushing  the  wedge  or  blade  of  tiie  spade  into 
the  soil,  has  an  apparent  advantage  over  a  lighter  man  who  can  only  apply  three  cwt.  of 
more  gravity  for  that  purpose ;  but  yet  the  latter  may  equal  the  former,  by  accompanying' 
hu  power  or  foot  with  a  proportionate  increase  of  motion.    The  power  in  this  last  caae 
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if  laid  to  be  obtained  by  the  momentum,  or  qiiantitj  of  matter  in  a  body  multiplied  by 
tlie  velocity  with  which  it  is  moved.  Power,  therefore,  we  thus  ascertain,  is  obtained  by 
matter  and  motion  jointly,  and  what  may  be  deficient  in  the  one,  may  be  made  up  by 
excess  in  the  other.  Thus,  a  small,  light  workman  may  (though  with  more  animal 
exertion,)  produce  as  much  work  as  a  larger  or  heavier  man :  for  if  we  suppose  the 
quantity  of  matter  in  the  lai^  man  to  be  thirty,  and  his  motion  at  tlie  rate  of  two,  then 
if  the  quantity  of  matter  in  the  small  man  be  twenty,  and  his  motion  at  the  rate  of  three, 
he  will  produce  an  equal  effect  with  the  large  man.  As  small  human  machines,  or  men, 
are  generally  constructed  of  finer  materials,  or  more  healthy  and  animated,  than  huge 
ones,  the  snudl  man  performs  his  rapid  motions  with  nearly  as  gpreat  ease  to  himself  as 
the  heavy  man  moves  his  ponderous  weight ;  so  that  in  point  of  final  result  they  are  very 
nearly  on  a  par. 

SxcT.  11.     AgricuUural  Labors  of  the  Simplest  Kind. 

8884.  The  manual  labors  of  the  field  are,  next  to  the  general  labors  enumerated,  among 
the  simplest  required  of  the  human  operator,  wIkh  provided  he  has  health  and  strength, 
may  poform  them  with  very  little  skill. 

2885.  Breaking  stones  is  an  easy  labor  requiring  very  little  skill,  and  no  great  degree 
of  strength.  Tl^  stones  are  previously  reduced  in  the  quarrying,  or  otherwise,  to  such 
sixes  as  can  be  broke  by  one  or  more  blows  of  an  iron  headed  hammer.  In  general  they 
are  broke  on  the  same  plane  on  which  the  operator  stands,  but  the  blow  lias  more  effect 
when  the  stone  is  raised  about  eighteen  inches,  and  for  small  stones,  the  most  work  wOl 
be  done  when  they  are  broke  on  a  table  nearly  as  high  as  a  man*s  middle,  which  is  now 
the  practice  under  the  direction  of  the  best  road  makers. 

2886.  Picking*  The  pick  is  a  blunt  wedge,  with  a  lever  attached  to  it  nearly  at  right 
angles,  and  the  operation  pf  picking  consists  in  driving  in  the  wedge  so  as  to  produce 
fracture,  and  then  causing  it  to  operate  as  a  compound  lever  by  the  fint  lever  or  handle, 
ao  as  to  effect  separation,  and  thus  break  up  and  loosen  hard,  compact,  or  stony  soils.  It 
is  also  used  to  loosen  stones  or  roots ;  and  the  pick-axe  is  used  to  cut  the  latter.  J^or 
breaking  and  pulverising  the  soil,  the  most  favorable  conditions  are,  that  the  earth  should 
be  moderately  moist,  to  facilitate  the  entrance  of  the  pick,  but  in  tenacious  soils  not  so 
much  so  as  to  impede  fracture  and  separation. 

2887.  Digging*  The  spade  is  a  thin  wedge,  with  a  lever  attached  in  the  same  plane, 
and  the  operation  of  digging  consists  in  thrusting  in  the  wedge  by  the  momentum  (or 
weight  and  motion,)  of  the  operator,  which  effects  fracture ;  a  movement  of  the  lever 
or  handle  next  effects  separation,  whilst  the  operator,  by  stooping  and  rising  again,  lifts 
up  the  spitful  or  section  of  earth  on  the  blade  or  wedge  of  the  spade,  which,  when  so 
raued,  is  dropped  in  a  reversed  position,  and  at  a  short  distance  from  the  unbroken 
ground.  The  separation  between  the  dug  and  undug  ground  is  called  the  trench  or  fur- 
row ;  and  when  a  piece  of  ground  is  to  be  dug,  a  furrow  is  first  opened  at  that  end  of  it 
where  the  work  is  to  commence,  and  the  eartii  carried  to  that  end  where  it  is  to  termi- 
nate, where  it  serves  to  close  the  furrow.  In  digging,  regard  must  be  had  to  maintain 
an  uniform  depth  throughout,  to  reverse  the  position  of  each  spitful,  so  as  what  was 
before  surface  may  now  be  buried;  to  break  and  comminute  every  part  where  puU 
veriaation  is  the  leading  object ;  to  preserve  each  spitful  as  entire,  and  ptece  it  separated 
or  itftlatwl  as  much  as  possible  where  aeration  is  the  object ;  to  mix  in  manures  regularly 
where  they  are  added ;  to  bury  weeds  not  likely  to  rise  again,  and  to  remove  others,  and 
all  extraneous  matters,  as  stones,  &c.  in  every  case.  For  all  these  purposes  a  deep 
open  trench  is  requisite,  and  that  this  may  not  be  diminished  in  width  and  depth  in  the 
course  of  the  operation,  it  must  never  be  increased  in  length.  If  allowed  to  become 
crooked  by  irregular  advances  in  the  digging,  it  is  thus  increased  in  length,  and  neces- 
sarily diminished  in  capacity,  unless,  indeed,  the  dug  ground  is  allowed  to  assume  an 
uneven  surface,  which  is  an  equally  great  fault.  Digging  for  pulverisation,  and  mixing 
in  manures,  is  best  performed  in  dry  weather ;  but  for  the  purposes  of  aeration,  a  de- 
gree of  moisture  and  tenacity  in  the  soil  is  more  favorable  for  laying  it  up  in  lumps  or 
entire  pieces.  The  usual  length  of  the  blade  of  Uie  spade  is  from  ten  inches  to  a  foot, 
but  as  it  is  always  inserted  somewhat  obUqueiy,  the  depth  of  pulverisation  attained  by 
simple  digging  seldom  exceeds  nine  inches,  and  in  breaking  up  firm  grounds  it  is  seldom 
ao  roudi. 

2888.  Shovelling  is  merely  the  lifting  part  of  digging,  and  Uie  shovel  being  broader 
than  tiie  spade,  is  used  to  lift  up  fragments  separated  by  that  implement  or  the  pick. 

2889.  Marking  with  the  Une  is  an  operation  preparatory  to  some  others,  and  consisu 
in  stretching  and  fixing  the  line  or  cord  along  the  surface  by  means  of  its  attached  pins 
or  stakes,  in  tlie  direction  or  position  desired,  and  cutting  a  slight  continuous  notch, 
ToaAf  or  slit  in  the  ground,  along  its  edge  witli  the  spade. 

2890.  Trenching  is  a  mode  of  pulverising  and  mixing  tiie  soil,  or  of  pulverising  and 
changing  its  surfisce,  to  any  greater  depth  than  can  be  done  by  the  spade  alone.     For 
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trendung  with  &  view  to  pnlTerinng  n\i  chanpng  the  tuitwce,  a  trand  k  formed  like 
the  fuinnr  in  digging,  but  two  or  more  times  wider  and  deeper ;  itie  plot  or  piece  to  be 
trencbedi*  next  marked  □fi'iTilh  the  line  into  paral  let  strips  of  this  width;  and  beginning 
at  oae  of  tbete,  the  operate  digs  or  picks  tiie  surface  stratutn,  aod  throws  it  in  the 
bottom  of  the  trench.  Having  completed  with  the  shovel  the  removal  of  the  nir&ce 
stratum,  >  second,  and  a  third,  or  fourth,  according  to  the  depth  of  the  soil  and  other 
circumstances,  ii  removed  in  the  same  waj ;  and  thus,  when  the  operation  is  coaipleted, 
the  poacion  of  the  difTereiit  Mratums  is  eiactlir  the  reverie  to  what  the;  were  hefote. 
lu  trenching,  with  ■  view  to  mixture  and  pulverisation  (Jtg.  409.),  all  that  is  uecetaary 
is  to  open  at  one  corner  of  the  plot,  a  trench  or  excavation  of  the  desired  depth,  tliree 
or  four  feet  broad,  and  six  or  eight  feet  long-  Then  proceed  to  fill  thi«  excavation 
from  one  end  b;  working  out  a  similar  one.  Id  this  wa;  proceed  serosa  the  piece  to  be 
trenched,  and  then  return,  and  so  on  in  parallel  courses  to  the  end  of  the  plot,  obserriDg 
that  the  face  or  position  of  the  movtjd  soil  in  the  trencb  must  always  be  that  of  a  slope, 
in  order  that  whatever  is  thrown  there  ma;  be  mixed,  and  not  deposited  in  r^ular  layers 
as  in  the  otlier  case.  To  effect  this  most  completely,  the  operator  should  always  sUind 
in  tbe  bottom  of  the  trench,  and  first  picking  down,  and  mixing  the  materials,  Jrotn  the 
•olid  side  (a),  should  next  take  them  up  with  a  shovel,  or  throw  them  on  the  slope  or 
face  of  the  moved  aoil  (t),  keeping  a  distinct  space  of  two  or  three  feet  between  them. 


For  want  of  attention  to  this,  in  trenching  new  s<nIs  for  plantations,  or  other  parpoees, 
it  may  be  truly  said  that  half  tbe  benefit  derivable  fhnn  tbe  operation  is  lost.  In  general 
in  trenching,  those  points  which  were  meotianed  undo*  digging,  such  as  turning,  breaking, 
dunging,  &c.  required  to  be  attended  to,  and  sometimes  an  additional  object,  that  of 
producing  a  level  from  an  irregular  surface,  is  desired.  In  this  case  double  care  is  re- 
quisite to  avmd  forming  subterraneous  basins  or  hollows,  which  might  retun  water  in 
the  substratum,  at  the  bottom  of  the  moved  soil,  and  also  to  mix  inferior  with  better  soil, 
&c.  where  it  becomes  requisite  to  penetrate  into  depositions  of  inferior  earthy  matters. 

SS91.  Ridging  is  a  mode  of  fioishing  the  surface,  applicable  either  to  dag  or  trendied 
grounds,  which,  when  so  finished,  are  called  ridge-dug  or  ridge-trenched.  Instead  of 
being  formed  with  an  even  surface,  ridged  grounds  are  finished  in  ridges  or  close  ranges 
of  parallel  elevitions,  whose  sections  are  nearly  equilateral  tnangles.  Hence,  suppos- 
ing the  triangles  to  touch  at  their  bases,  two-thirds  of  more  sut^tce  will  be  ciposed  to 
the  influence  of  the  atmosphere  and  the  weather,  than  in  even  surfaces. 

5892.  Forking.  The  fork  is  composed  of  two  or  three  separate,  parallel,  and  oni- 
form  wedges,  joined  ao  as  to  form  one  general  blade,  which  is  acted  on  like  the  spade, 
by  means  of  a  slioulder  or  hilt  for  thrusting  it  into  the  matters  to  be  forked,  and  a  lever 
or  handle  for  scpsniting  and  lifting  them,  p'orking  is  used  for  two  purposes ;  far  pul- 
verising the  soil  among  growing  crops,  and  for  moving  vegetable  manures.  In  the 
Grit  case  the  operation  is  similar  to  dicing,  the  only  difference  being  that  pulverisation 
is  more  attended  to  than  reversing  the  surface ;  in  Uie  other,  the  fork  separates  chiefly 
by  drawing  and  lifUng  ;  hence,  for  this  purpose  a  round-pronged  (or  dung)  fork,  pro- 
duces least  friction  during  the  discharge  of  the  fork-full  and  reinsertion  ;  and  a  browl. 
pronged  fork  separates  and  lifH  more  r^sdily  the  snl.  Dry  weather  is  essentially 
requisite  in  forking  soils,  and  most  desirable  for  qireading  manures;  but  dung.hilb 
may  be  turned  during  rain,  with  no  great  injury. 

5893.  Dm^ng  out  dung  or  eartli  is  performed  by  the  dung-drag,  and  is  adopted  in 
the  case  of  distributing  dung  from  a  cart  in  regular  portions  or  little  heaps  over  a  field. 
When  time,  in  a  state  uf  pulvcritatiun,  earth,  or  sand,  is  to  be  distributed  in  the  same 
way,  a  scraper  or  large  hoc  Is  used ;  and  sometimes  for  wsnt  of  tbese  the  dung-drag, 
aided  by  the  spade  or  common  hoc. 

■  2894.  Hand-haeiag  is  performed  by  drawing  or  thrusting  the  wedge  or  blade  of  the 
draw  or  thrust-hoe  along  the  iiurface  of  the  soil,  so  as  to  cut  weeds  at  or  under  tbe 
suriace,  and  slightly  to  pulverise  the  soiL  It  is  used  for  four  purposes,  sometimes  to- 
gether, but  commonly  separate;  first,  to  loosen  weeds  or  thin  out  plants,  so  as  tiuw 
hoed  up  may  die  for  want  of  noutishnvnt,  or  be  gathered  or  raked  olT,  for  which  pur- 
pose ^ther  tlie  thnist  or  draw-hoe  msy  be  used ;  the  second,  to  stir  the  soil,  and  for  thia  ' 
purpose  when  no  weeds  require  killing,  tbe  pronged  Itoe  is  prefeialite,  as  being  tbruit 
•leepor  witli  less  foiro,  and  as  lew  likely  to  cut  ttw  roots  of  plants ;  the  third,  is  to  draw 
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up  or  accwmiilate  soil  about  the  stems  of  plants,  for  which  purpose  a  hoe  with  a  large  blade 
or  shoTel,  will  produce  most  efibct ;  and  the  fourth,  is  to  fonn  a  hollow  gutter  or  drill, 
in  which  to  sow  or  insert  the  seeds  of  plants,  for  which  a  large  or  small  draw-hoe  may 
be  used,  according  to  the  size  of  the  seeids  to  be  buried.  The  use  of  the  hoe  for  any  of 
the  above  purposes  requires  dry  weather.  . .^ 

2896.  Hoeii»g  between  rotra  qf  cropt.  if  aometimes  performed  by 
what  is  caUea  a  hoe-plough,  which  is  a  small  plough  having  a 
than  with  doid>le  fins,  and  drawn  bv  one  man,  and  pushed  by 
auiother.  It  is  in  use  in  India,  and  is  sold  in  London  under  the 
name  of  the  Indian  hoe-plough,  but  it  is  more  for  the  exercise 
of  amateurs  on  tree  soils,  than  for  useful  culture.  In  this  wav  a 
master  may  exercise  both  himself  and  his  valet,  and  clear  his 
potatoes  or  turnip  crop  at  the  same  time  The  Dutch  have  a 
hoc  ifig.  410.),  which  is  drawn  and  pushed  at  the  same  time, 
for  the  purpose  of  cleaning  walks,  or  scraping  turf  or  mud  from 
toads  or  court-yards. 

2896.  Hand  roking  is  performed  by  drawing  through  the  surface  of  the  soil  or  over 
it,  a  series  of  small  equidistant  wedges  or  teeth,  either  vnth  a  view  to  minute  pul- 
verisation, or  to  collecting  herbage,  straw,  leaves,  stones,  or  such  other  matters  as  do 
not  pass  through  the  interstices  of  the  teeth  of  the  rake.  The*  teeth  of  the  rake  being 
placed  nearly  at  right  angles  to  the  handle,  it  follows  that  the  lower  the  handle  is  held 
in  performing  the  operation,  the  deeper  will  be  the  pulverisation  when  that  is  the  object ; 
and,  on  the  contrai^,  that  the  higher  it  is  held,  the  interstices  being  lessened,  the  fewer 
extraneous  matters  will  pass  through  the  teeth.  Tlie  angle  at  which  the  handle  of  the 
rake  is  held  must  therefore  depend  on  the  object  in  view ;  the  medium  is  forty-five 
d^rees.  For  all  raking,  dry  weather  is  essentially  requisite,  and  for  raking  hay  the  angle 
which  the  handle  of  the  rake  makes  with  the  ground's  surface,  ou^t  to  be  fifty  degrees. 

2897.  Scraping  may  be  described  the  drawing  a  large  broad  blunt  hoe  along  the  sur- 
face, for  the  purpose  of  collecting  loose  excrementitious  or  other  useless  or  injurious 
matters  from  roads,  yards,  or  from  grassy  surfaces  to  be  rolled  or  mown.  The  Dutch 
hoe  (^.  410.)  is  a  good  road  and  lawn  scraper. 

2898.  Sweeping  is  a  mode  of  scraping  by  a  bundle  of  flexible  rods,  twigs,  or  wires, 
which  enters  better  into  the  hollows  of  irregukir  surfaces,  and  performs  the  operation 
of  cleaning  more  effectually.  In  agriculture  it  is  used  in  bams  and  in  stables,  though 
shovelling  is  generally  sufficient  for  the  common  stable  and  ox-house. 

1^99.  Scretrting  or  afdng  earth  or  gravel,  are  operations  performed  with  the  gravel- 
sieve  or  earth  screen  for  separating  the  coarser  fh>m  the  finer  particles.  Hie  materials 
require  to  be  dry,  well  broken,  and  then  thrown  loosely  on  the  upper  part  of  the  screen, 
which  being  a  grated  inclined  plane,  in  sliding  down  it,  the  smaller  matters  drop 
through  whUe  the  large  ones  pcus  on  and  accumulate  at  the  bottom.  In  sifting,  the 
same  effect  is  more  completely,  but  more  laboriously  produced  by  giving  the  sieve  a 
circular  motion  with  the  arms. 

2900.  Gathering  is  a  very  simple  operation,  generally  performed  by  women  and  child- 
len,  88  in  t|iking  up  potatoes  or  odier  roots,  or  picking  up  stones,  weeds,  or  other  mat- 
ters considered  injurious  to  the  surface  on  which  they  lie  or  grow. 

2901.  Oeaning  roots  or  other  matters,  is  generally  performed  by  washing,  and  on  a 
large  scale,  by  the  root  washing  machine,  which  has  already  been  described,  together  witl^ 
the  mode  of  using  it. 

2902.  Various  manual  labors  and  operation  might  be  added;  such  as  slicing  turnips ; 
chopping  them  with  the  chopping  hoe  (2456.)  in  the  fields ;  cutting  straw  or  hay  into 
diaff ;  bruiang  beans  or  other  grain,  or  whins,  or  thistles  between  rollers ;  pu^ng  a 
drill-borrow.  Sec. ;  all  which  require  only  bodily  exertion,  with  very  little  skill ;  being 
performed  by  the  aid  of  machines,  which  in  describing,  we  haiw  also  indicated  the  modh 
of  working  (2466.  to  2474.). 

SxcT.  III.     Agricultural  Operations  with  Plants* 

2903.  Agricultural  operations  with  the  vegetable  kingdom  rank  higher  than  those  with 
the  soil  or  macblnes,  as  requiring  not  only  strength,  but  some  of  them  a  considerable  de« 
gree  of  skill. 

2904.  Weeding,  however  simple  an  operation,  requires  a  certain  degree  of  botanical 
skill  to  know  wluit  to  weed  or  extract.  These  are  such  plants  as  it  is  not  desired  to  cul- 
tivate, llie  operation  is  performed  in  various  ways :  by  the  hand  simply ;  by  the  hand, 
aided  with  a  broad-pointed  knife,  or  a  bit  of  iron  hoop ;  by  the  hand,  aided  by  gloves 
tipped  vrith  iron ;  by  pincers,  as  in  weeding  tall  weeds  iWmi  growing  com,  or  close- 
hedges^  or  out  of  water ;  and  by  the  aid  of  forks,  spuds,  or  otfier  weeding  tools.  In 
weeduBg,  it  Is  essential  that  the  weeder  know  at  sight  the  plants  to  be  left  from  such  as 
are  to  be  removed,  vrhich  in  agriculture  is  generally  a  matter  of  no  difficulty,  as,  how. 
ever  numerous  the  weeds,  the  cultivated  plants  are  but  few.  In  weeding  ferns,  tiiistles, 
nectl^  &C.  from  pasture  lands,  it  has  been  found  that  breaking  or  bmising  them  over 
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renders  the  roots  much  leu  liable  to  >pring  again  ^  lame  wemaoa,  than  when  Ihej  an 
cut  or  even  pulled  up.      For  thii  tort  of  ireeding  the  ptacen  wem  •rell  adapted. 

2905.  Thinning  or  reducing  the  number  of  plants  on  any  auiftee,  it  tomedmei  per- 
fbnued  b;  band,  but  most  gGnerally  b;  the  hoe.  Thinniiig,  to  be  peifectlr  psfiamed, 
ought  to  leave  the  plants  at  regular  distances;  but  as  this  can  aeldoui  be  done,  owing  to 
the  irregularity  with  which  seeds  come  up,  whether  sown  in  drills  or  broadcast,  an 
attempt  to  compensate  the  irregularity  is  made  by  a  similar  irr^ularily  in  the  distances 
allowed  between  the  plants  at  such  places.  Thus,  ir  tumipi  in  rows  are  to  be  thinned 
out  to  nine  inches  distance  in  the  row,  and  a  blank  of  eighteen  mches  or  two  feel  occurs, 
the  last  two  plants  on  each  nde  the  blank  may  be  left  at  half  the  usual  distance,  or  less, 
by  which  means  ejch  plant  having  ample  room  on  one  ude,  they  will  grow  nearly  as  large 
as  if  lefl  Hi  the  usual  distance.  The  same  principle  ii  to  be  attended  to  in  thinning 
broadcast  crops,  or  trees  in  a  plantation.  Thinning  may  be  performed  iu  moist  weather  ; 
but  dryness  is  greatly  to  be  preferred,  especially  where  the  hoe  is  UBed. 

2906.  Planting  is  the  operation  of  inserting  plants  in  the  soil  with  ■  view  to  tbrir 
growth,  and  the  term  is  also  applied  to  tlie  insertion  of  seeds,  roots,  or  bulbo,  when  these 
are  inserted  singly. 

3907.  Plantini:  ai  aj']itied  [n  letdi  and  tubert.  u  beans,  potatoes,  &c.  is  most  frequently 
performed  in  drills,  but  sometimes  also  by  making  separate  boles  with  the  dibber.  In 
either  case,  the  weds  or  bets  are  depouted  singly  at  r^ular  distances,  and  corered  by 
raking  or  harrowing,  with  or  without  pressure,  according  as  the  soil  is  more  or  less  loose, 
and  dry,  or  moist.  In  general,  planting  seeds  or  tubers  in  drills,  or  in  single  openings 
made  by  a  draw  hoe  or  spade,  is  greatly  preferable  to  planting  with  the  djbber,  because, 
in  the  former  case,  the  earth  can  seldom  be  placed  in  close  and  somewhat  firm  contact 
with  the  seed  or  set  j  a  circumstance  essential  to  its  speedy  germination,  and  Tigonxia 
future  growth. 

390S.   Planting,  at  apiilitd  la  plaiUi  alreadi)  originated,  is  commonly  termed  tran*. 
planting.     Transplanting  may  be  considered  aa  invDlving  four  things :  first,  the  pre- 
paration of  the  toil   to  which  the  plant  is  to  be  removed  ;  secondly,  the  remoral  of  the 
jilant;  thirdly,  its  preparation  ;  and,  fourthly,  its  insertion  in  the  prepared  soil.      Fre- 
poration  of  the  soil  implies,  in  all  coses,  stirring,  comminution,  and  miiing ;  and  some- 
times the  addition  of  manure  or  compost,  according  to  the  nature  of  the  soil  and  plants 
to  be  inserted.      The  removal  of  the  plsnt  is  gennvlly  effected  liy  loooening  the  earth 
around  it,  and  then  drawing  it  out  of  the  soil  with  the  hand;  in  all  cases  aToiding,  as 
much  as  possible,   to   break  or  bruise,  or 
otherwise  injure  the  roots.  In  the  case  of  small 
seedling  plants,  merely  inserting  the  spade, 
and  raising  the   portion  of  earth  in  which    i 
they  grow,   will  suffice;  but   in  removing 
large  plants,  it  i^  necessary  to  dig  a  trench 
round,  or  on  one  side  of  the  plonL      In  some 
cases,  the  plant  may  be  lifted  with  a  ball  or 
mass  of  eartli,  containing  aU  or  great  part 
of  its  roots;  and  in  others  as  in  the  case  of 
large  shrubs  or  trees,  It  may  be  necessary  to 
open  the  soil  around  them  a  year  previously 
to  their  retnotal,  and  cut  the  larger  roots  at 

tliey  may  throw  out  fibri-s  to  enalile  them  to 
support  tlie  operaiion  of  transplantation.  By 
twu  yearsprevious  preparation,  and  the  use  of 
o  machine  f_^.  41 1.),  very  large  trees  of  such 
kinds  as  stole  may  bo  removed  ;  but  resinous  I 

2U09.  2Vpr(7>ora(iono/'(/iejAin(consiBtsinpruningitsroots,andtoporshoots  lothe 
smallest  seedlings,  such  as  cabbage-plintn  and  thorns,  alt  that  is  necessary  is  to  shorten 
a  little  the  tap  or  main  root ;  but  in  seedlings  of  trees  two  or  three  vmts  old,  or  in 
iTansjdiinted  or  large  trees,  several  of  tlie  side  slioots  will  require  to  be  shortened,  and 
also  the  roots,  always  proportioning  what  is  taken  off  the  top  or  sboola,  to  what  hsa  been 
taken  from  the  root ;  that  the  latter  may  be  duly  fitted  to  support  the  former. 

2910.  The  i/ucriion  of  the  removed  jAant  in  the  prepared  ml,  is  performed  by  making 
an  excavation  suitable  to  the  aiie  of  tiK  plant's  root,  inserting  it  therein,  filling  up  tlw 
interstices  with  fine  earth,  and  then  compressing  the  whole  by  the  hand,  libber,  foot,  o«', 
what  is  best,  by  abundant  watering.  I'huitsshould  not  b«  in<.erted  deeper  in  the  soil  than 
Ihcy  were  before  removal ;  they  should  lie  placed  upright,  and  the  same  side  should  be 
turned  towards  the  sun  as  before  ;  the  fibrous  roots  should  l>c  distributed  equally  round 
the  stem  among  (lie  mould  or  liner  soil  j  and  the  most  difficult  and  important  port  of 
the  whole,  is  to  compress  the  earth  about  the  roots  without  crowding  them  or  iiyuiii^ 
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tbem  by  bniiaes.  The  only  effectual  way^  of  attaining  this  end  ft  aAer  carefully  spread- 
ing  the  fibres,  and  distributing  them  as  equally  as  possible  among  the  mould,  to  give 
abundant  waterings,  holding  the  vessel  from  which  the  water  is  poured  as  high  t»  pos- 
sible,  so  as  to  consolidate  the  earth  by  that  means,  rather  than  by  compression  with  the 
foot.  Ob  an  extensive  scale,  however,  this  cannot  be  done,  and  in  planting  seedlings  or 
cuttings  it  is  not  required,  as  these  have  few  and  short  fibres,  and  may  be^rm^d  suffici- 
ently by  the  planting  instrument,  or  the  foot  It  should  never  be  forgotten  that,  in  all 
planting,  it  is  an  essential  point  to  Iiave  the  earth  firmly  compressed  to  the  roots,  and  espe- 
cially to  the  lower  parts  or  extremities.  Any  one  may  be  convinced  of  this,  by  planting 
one  cabbage  loosely,  and  another  compressing  the  root  well  with  the  dibber  at  the  lower 
part:  or,  instead  of  a  cabbage,  try  a  cutting,  say  of  gooseberry,  elder,  or  vine :  both  no 
doubt  will  grow,  but  the  growth  of  the  plant  or  cutting  compressed  at  the  lower  extre- 
mity, will  be  incomparably  more  vigorous  than  that  of  the  other. 

2911.  Watering  becomes  requisite  for  various  purposes;  as  aliment  to  plants  in  a 
growing  state ;  as  support  to  newly  transplanted  plants ;  for  keeping  under  insects ;  and 
keeping  clean  the  leaves  of  vegetables.  One  general  rule  must  be  ever  kept  in  mind 
during  tlie  employment  of  water ;  that  is,  never  to  water  the  top  or  leaves  of  a  plant 
when  the  sun  shines.  A  moment's  reflection  will  convince  any  one  that  this  rule  ia 
agreeable  to  the  laws  of  nature,  for  during  rain  the  sun's  rays  are  intercepted  by  a 
panoply  of  f(^  or  clouds.  All  artificial  watering,  therefore,  should  be  carried  on  in  the 
evening,  or  early  in  the  morning,  unless  it  be  confined  to  watering  the  roots,  in  which  case, 
transplanted  plants,  and  others  in  a  growing  state,  may  be  watered  at  any  time ;  and 
if  they  are  shaded  from  the  sun,  they  may  also  be  watered  over  tlieir  tops. 

2912.  Sowing  is  the  operation  of  dispersing  seeds  over  the  surface  of  the  soil,  with  a 
view  to  their  future  vegetation  and  growth.  AVbcre  seeds  are  deposited  singly,  they  are 
said  to  be  planted,  as  in  the  case  of  dibbling  wheat  or  beans;  where  they  are  dropped  in 
numbers  together,  they  are  said  to  be  rown.  When  dropped  ip  numbers  together  in  a 
line,  they  are  said  to  be  drilled  or  sowed;  and  wlien  scattered  over  the  general  surface 
by  the  hand,  they  are  said  to  be  sown  broadcast. 

2913.  in  broadcast  sowing,  the  operator  being  furnished  with  a  basket  {Jig.  264.),  or 
sheetful  of  seed  hanging  on  his  left  side,  takes  out  a  handful  with  his  right  hand,  and 
disperses  it  by  a  horizontal  and  rather  rising  movement  of  the  aurm  to  the  extent  of  a 
semicircle,  gradually  opening  his  hand  at  the  same  time.  The  most  usual  practice 
when  land  is  laid  up  in  ridges  of  equal  breadth,  and  not  too  wide,  as  five  or  six  yards, 
is  that  of  dispersing  the  seed  regularly  over  eadi  land  or  ridge,  in  opce  walking. round ; 
the  seedsman,  by  difierent  casts  of  the  hand,  sowing  one  half  in  going,  and  the  other  in 
returning.  In  doing  this,  it  is  tlie  custom  of  some  seedsmen  to  fill  the  hand  from  the 
basket  or  bag,  wliich  they  carry  along  with  them,  as  they  make  one  step  forvrard,  and 
disperse  the  seed  in  tlie  time  of  performing  the  next ;  while  otliers  scatter  tlie  seed,  or 
make  their  casts,  as  they  are  termed  by  fanners,  in  advancing  each  step.  It  is  evident, 
tlierefore,  tliat  in  accomplishing  this  business  with  regularity  and  exactness,  there  is  con- 
siderable difllculty,  the  proper  knowledge  and  habit  of  which  can  only  be  acquired 
by  experience.  It  is  consequently  of  importance  for  the  cultivator  to  perform  the  opera- 
tion himself,  or  to  be  careful  in  selecting  such  persons  as  are  conversant  with  the  busi- 
ness, as  he  may  otherwise  incur  much  unnecessary  expense  in  the  waste  of  seed,  and  run 
considerable  risk  in  respect  of  his  crops. 

2914.  Sawing.  The  saw  is  a  conjoined  series  of  uniform  wedges,  which,  when  drawn 
or  thrust  in  succession  across  a  branch  or  trunk,  gradually  wears  it  through.  In  perform- 
ing the  operation,  the  regularity  of  the  pressure  and-  motion  are  chiefly  to  be  attended 
to.  In  green  or  live  shoots,  the  double-toothed  saw  produces  less  friction  on  the  sides 
of  the  plate,  by  opening  a  large  channel  for  its  motion.  Where  parts  are  detached  from 
living  trees,  the  living  section  ought  generally  to  be  smoothed  over  with  a  knife,  chisel, 
or  file ;  and  a  previous  precaution  in  large  trees,  is  to  cut  a  notch  in  the  lower  part  of 
the  branch  immediately  under  and  in  the  line  of  the  section,  in  order  to  prevent  any 
accident  to  the  bark,  when  the  amputated  part  falls  off*.  Sawing  is  a  coarser  mode  of 
cutting,  mowing,  or  shaving ;  or  a  finer  mode  of  raking,  in  which  the  teeth  follow  all  in 
one  line. 

291 5.  Cutting  is  performed  by  means  of  a  very  sharp  wedge,  and  either  by  drawing 
this  through  obliquely  or  across  the  body  to  be  cut,  as  in  using  the  knife ;  or  by  press- 
ing or  striking  the  axe  or  hedge-bill  obliquely  into  the  body,  first,  on  one  side  of  an 
imaginary  line  of  section,  and  then  on  the  other,  so  as  to  work  out  a  trench  across  the 
bi?uich  or  trunk,  and  so  effect  its  separation.  The  axe,  in  gardening,  is  chiefly  used  in 
felling  trees,  and  for  separating  their  trunks,  branches,  and  roots  into  parts.  The  knife 
is  extensively  used  for  small  trees,  and  the  hedge-bill  and  chisel  for  those  of  larger  siae. 
In  amputating  with  the  knife,  one  operation  or  draw-cut  ought  generally  to  be  suf- 
ficient to  separate  the  parts;  and  this  ought  to  be  made  with  the  knife  sufficiently  sharp, 
and  the  motioa  so.  quick  as  to  produce  a  clean,,  smooth  section,  with  the  bark  uninjured. 
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8916L  Efery  drauheul |»odiioes a  smooth  mcUoii.  anda  flractured  or  bruited. iection ;  and oneonenttal 
part  of  cutUng  living  Tegetablcs,  is  to  talcc  care  that  the  ftactured  wction  be  on  the  part  amputated. 
Another  detirable  object  is,  tliat  the  section  of  the  living  or  remaining  part  should  be  so  inclined  (Jig. 
412  a.),  as  not  to  lodge  water  or  ovciflowing  sap,  and  so  far  turned  to  the  groimd  [d),  or  to  the  north,  as 


not  to  be  struck  by  the  direct  rays  of  the  sun.  To  accomplish  both  these  purposes,  as  well  as  to  make 
sure  of  having  the  ftactured  secuon  on  the  part  amputated,  the  general  pnctioe  is  to  cut  from  below,  or 
from  the  under  edge  of  the  branch  or  nhoot,  unless  the  position  of  the  leading  bud  occasions  a  deviation 
from  the  rule  (b).  The  cuts  should  also  be  made,  in  all  shoots  of  not  more  than  three  or  four  yean  oM, 
within  from  one-fourth  to  half  an  inch,  or  a  little  more,  of  the  bud  intended  to  take  the  lead ;  when  this 
Is  not  done,  and  half  an  inch  or  more  of  shoot  is  left  without  a  bud  (c  and  <;),  the  conseaucnce  is,  the  stump 
dies  bade  tu  the  Inid  in  the  course  of  the  season  (g),  and  if  not  careftiUy  cut  off  (/),  wul  end  in  a  decaying 
orifloe  both  unsightly  and  iniurious.  The  bud  selected  for  a  leader  ought  always  to  be  a  leaf-bud,  and  in 
general  the  plane  of  the  section  ought  to  be  parallel  to  the  angle  which  the  bud  makes  with  the  »tem  (d). 
Exceptions  occur  in  the  case  of  pluits  with  much  pith  (A),  as  the  vine,  elder,  &c.  in  cutting  the  year.old 
shoots  of  which,  an  inch  or  more  ought  to  be  left,  as  these  uways  die  back  a  few  lines ;  and  thus  the  leading 
biui  might  be  injured.  If  this  precaution  were  not  taken.  In  |»unlng  roots,  the  same  principle,  as  &r  as 
applicable,  ought  to  be  attended  to ;  the  trunk  or  stem  when  cut  over  ought  to  be  sloped  to  the  north  (<\ 
and  the  lateral  roots  cut  so  as  the  section  may  be  on  the  under  side  (ir),  and  therefore  less  likely  to  rot  than 
when  the  cut  feces  the  surface  of  the  ground  (/),  or  is  bruised  by  neglecting  to  form  the  smooth  section  on 
the  attached  extremity. 

2917.  In  like  manner,  teAen  pruning  a  large  tree,  the  section  of  amputation  ought  to  be  made  so  oblique 
as  to  throw  off  the  rain ;  as  generally  as  possible,  it  should  be  turned  from  the  sun,  and  rather  downwards 
than  upwards,  in  order  to  shield  it  from  heat  and  crackhig :  and  whenever  It  can  be  done/  it  should  be 
made  near  a  branch,  shoot,  or  bud,  which  may  take  the  lead  in  the  room  of  that  cut  o^  and  thus,  by 
keening  the  principle  of  life  in  action  at  the  section,  speedily  heal  up  the  wound. 

8918.  In  cutting  witA  the  cMsel,  the  blade  is  applied  below  the  branch  to  be  amputated,  so  as  to  rest  on 
the  trunk  or  main  branch,  and  so  applied,  a  quick  blow  with  a  mallet  is  given  to  the  handle  of  the  chisel 
by  the  operator  or  his  assistant  If  this  does  not  eflfect  a  separation,  it  Ss  to  be  repeated.  In  forest-pruninj; 
it  is  often  advantageous  to  apply  one  cut  of  the  chlsd  on  the  underside  of  tlie  branch,  and  then  saw  it 
throui^  with  the  forest-saw  mnn  the  upper. 

2919.  Clipping  U  an  imperfect  mode  of  cutting  adapted  for  expedition,  and  for  small 
shoots.  The  separation  is  efi^ted  by  bruising  or  crushing  along  with  cutting,  and,  in 
consequence,  both  sections  are  fnctiu^.  In  agriculture,  it  is  chiefly  applied  for  keep- 
ing hedges  in  shape;  but  the  hedge-knife,  which  operates  by  clean,  rapid  draw-cuts 
given  always  from  below,  is  genenlly  preferable,  as  not  decreasing  the  live  ends  of  the 
amputated  shoots.  The  new  pruning-shears  and  the  averuncator,  it  is  to  be  observed, 
by  producing  cuts  much  more  like  the  draw-cuts  of  knives,  are  greatly  to  be  preferred 
to  Uie  common  hedge-shears. 

2990.  The  best  teasonsfor  sawing,  cuttingf  or  cl^fping  Uving  trees  are  early  iif  spring, 
and  in  midsummer.  Early  in  autumn,  trees  are  apt  to  bleed ;  later,  and  in  winter,  the 
section  b  liable  to  injury  from  the  weather;  but  trees  pruned  early  in  spring  renuin 
only  a  short  period  before  they  begin  to  heal ;  and  in  those  pruned  at  midsummer, 
woimds  heal  immediately.  There  are,  however,  exceptions  as  to  qiring-pruning  in  ever- 
greens, cherries,  and  other  gummiferous  trees ;  and  summer-  pruning  is  but  ill  a&pted  for 
forest  work  or  trees  in  crowded  scenery. 

?921«  S/iUitingiB  an  operation  generally  performed  on  roots  of  trees  remaining  in  the 
soil  for  the  purpose  of  facilitating  their  eradication.  The  wedge,  in  its  simplest  form, 
and  of  iron,  is  driven  in  by  a  hammer  or  mallet,  till  it  produces  fracture  and  sepaiation, 
when  the  parts  are  removed  as  detached,  &c. 

2982.  Pruning,  or  the  amputation  of  part  of  a  plant  with  the  knife,  or  other  instru- 
ment, is  practised  for  various  purposes,  but  chiefly  on  trees,  and  more  especially  on  those 
of  the  fruit-bearing  kinds.  Of  two  adjoining  and  equtd  sized  branches  of  the  same  tree, 
if  the  one  be  cut  off,  that  remaining  will  profit  by  the  sap  which  would  have  nourished  the 
other,  and  both  the  leaves  and  the  fruits  which  it  may  pixxluce  will  exceed  their  natural 
sise.  If  part  of  a  branch  be  cut  off  which  would  have  carried  a  number  of  fruits,  those 
which  remain  will  set,  or  fix  better,  and  become  larger.  On  the  observation  a£  these 
facts  is  founded  the  whole  theory  of  pruning ;  which  though  like  many  other  practices  of 
culture,  cannot  be  said  to  exist  very  obriously  in  nature,  is  yet  the  most  essential  of  all 
operations  for  the  culture  of  fruit  produced  on  trees. 

S9Sa  Tke  ol^eets  qf  jnruning  may  be  reduced  to  the  following :  promoting  growth  and  bulk ;  lessening 
bulk ;  modifying  form  ;  adjusting  the  stem  and  branches  to  the  roots ;  renewal  of  decayed  piants  or  trees ; 
and  removal  or  cure  of  diseases. 

2924.  Pruning  for  promoting  the  growth  and  hulk  qf  a  tree,  is  the  amplest  ol^ject  of  pruning  and  is  that 
chiefly  which  is  employed  by  nursery.jnen  with  young  trees  of  every  desoiption.    The  art  is  to  cut  off  all 
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tlw  WMk  lateral  iboofeif  that  the  wntioD  of  aap  dertindi  for  UMir  nouridmieiit  taafle  thrown  Into  the 
Btroog  ones.  In  lome  cases,  beddes  cutting  otf  the  weak  shoots,  the  strong  ones  are  shortened,  in  order  to 
{MToduoe  three  or  four  shoots  Instead  of  one.  In  general,  mere  bulk  being  the  object,  upright  shoots  are  en. 
couzaged  rather  than  latend  ones ;  excepUng  in  the  ease  of  trained  trees,  where  shooU  are  encouraged  at 
all  angles,  firom  the  horiaontal  to- the  perpendicular,  but  more.especialljr  at  the  medium  of  45  degrees. 
In  okf  trees,  this  object  is  greatly  promoted  by  the  removal,  with  the  proper  instruments,  of  the  dead 
outer  bark. 

SBSSl  PruningJ&rlenenbmUiebiitkqf  the  tree  is  also  chiefly  confined  to  nursery  practice^  as  necessary 
to  keep  unsold  tree*  portable  It  consisU  in  little  more  than  what  is  technically  called  headmgdovmi 
that  is,  cuttbig  offUie  leading  shoots  within  an  inch  or  two  of  the  main  stem,  leaving,  in  some  cases,  some 
of  the  lower  lateral  shoots.  Care  Is  taken  to  cut  to  a  leaf  bud,  and  to  choose  such  from  among  the  sidek 
upper,  or  under  buds  of  the  shoot,  according  as  the  succeeding  year's  shoots  may  be  wanted,  in  radiated 
lines  from  the  stem,  or  in  oblique  lines  in  some  places  to  fill  up  vacancies.  It  is  evident  that  this 
unnatural  operation  persisted  in  for  a  few  years  must  render  the  tree  knotty  and  undghtly,  and  in  stone- 
trait*,  at  least,  it  is  apt  to  generate  canker  and  gum. 

8926.  PruntMg  for  mod^iying  the  form  qf  the  tree  embraces  the  management  of  the  plant  from  the  time 
of  its  propagatSm.  In  rearing  trees  planted  for  timber,  it  is  desirable  to  throw  the  timber  produced, 
at  much  as  possible,  into  long  compact  masses;  and  hence  pruning  is  employed  to  remove  the  side 
branches,  and  encourage  the  growth  of  the  bole  or  stem.  Where  this  operation  is  begun  when  the  trees 
are  young,  it  is  easily  performed  every  two  or  three  years,  and  the  progress  of  the  trees  under  it  is  most 
satisftfCtory ;  when,  however,  it  is  delayed  till  th^  have  attained  a  timber  sixe,  it  is,  in  all  cases,  much 
leas  conducive  to  the  desired  c»d,  and  sometimes  may  prove  injurious.  It  is  safer  in  such  cases  to  shorten 
or  lessen  the  size  of  lateral  branches,  rather  than  to  cut  them  off  close  by  the  stem,  as  the  large  wounds 
produced  by  the  latter  practice  either  do  not  cicatrize  at  all,  or  not  till  the  central  part  is  rotten,  and  has 
contaminated  the  timber  of  the  trunk.  In  all  cases,  a  moderate  number  of  small  branches,  to  be  taken  off 
as  they  grow  large,  are  to  be  left  on  the  trunk,  to  focilitate  the  circulation  of  the  sap  and  Juices.  Where 
timber-trees  are  planted  for  shelter  or  shade,  unless  intermixed  with  shrubs  or  copse,  it  is  evident  pruning 
must  be  directed  to  clothing  them  from  the  summit  to  the  ground,  with  side  branches.  In  avenues, 
and  hedge^row  tms,  it  is  generally  desir^e  that  the  lowest  brandies  should  be  a  oonsklerable  dis- 
tance  from  the  nound ;  in  trees  intended  to  conceal  objects,  as  maov  branches  should  be  left  as  possible; 
and  in  others,  which  conceal  diatant  oMects  desired  to  be  seen,  or  injure  or  conceal  near  objects,  the  form 
must  be  modifled  accordingly.  In  all  these  cases,  the  superfluous  parts  are  to  be  cut  off  with  a  clean  sec- 
tion, near  a  bud  or  shoot  if  a  brarich  is  shortened,  or  dose  to  the  trunk  if  it  is  entirely  removed ;  the  ob- 
ject being  to  facilitate  cicatrization. 

29S7.  Prwihigfor  adjusting  the  ttem  and  branches  to  the  roots  Is  almost  solely  applicable  to  transplanted 
trees,  in  which  it  is  an  essential  operation ;  and  should  be  performed  in  general  in  the  interval  between 
removal  and  replanting,  when  the  plant  is  entirely  out  of  the  ground.  Supposing  only  the  extremities  of 
the  fibres  broken  ofll  as  is  the  case  m  very  small  plants  and  seedlings,  then  no  part  of  the  top  will  reouire 
to  be  removed ;  but  if  the  roots  have  been  broken  or  bruised  in  any  of  their  main  branches  or  ramifications, 
then  thepruner,  estimating  the  quantity  of  root  of  which  the  plant  is  deprived  bv  the  sections  of  fracture 
and  other  circuraAances,  peculiar  and  general,  will  be  able  to  form  a  notion  of  what  was  the  bulk  of  the 
whole  roots  before  the  tree  was  undistuibed.  Then  he  may  state  the  question  of  lessening  the  top  to  ad- 
just it  to  the  roots,  thus:— 4S  the  whole  quantity  of  roots  which  the  tree  had  before  removal,  is  to  the  whole 
quantity  of  branches  which  it  now  has,  so  is  the  quantity  of  roots  which  it  now  has  to  the  quantity  pf  txn^ 
which  it  ought  to  have.  In  selecting  the  shoots  to  be  removed,  regard  must  be  had  to  the  ultimate  cha. 
raeter  the  tree  is  to  assume,  whether  a  standard,  or  trained  ftnit>tree,  or  ornamental  bush.  In  general, 
liearing>wood  and  weak  shoots  should  be  removed,  and  the  stronger  lateral  and  upri^t  shoots,  with  leaf  or 
shoot-eyes,  left. 

2928.  Fmingfor  renewal  qftke  head  is  performed  by  cutting  over  the  stem  a  litUe  way,  say  Its  own 
thickness  above  the  collar,  or  the  suxfue  of  the  ground.  This  practice  applies  to  old  osier-beds,  coppice 
woods,  and  to  young  forest-trees.  Sometimes  also  it  is  performed  on  old.  or  ilUthrivingfruit*trees  which 
are  hraded  down  to  the  top  of  their  stems.  This  operation  is  performed  with  the  saw,  and  better  after  sea- 
rificatioo,  as  in  cutting  off  the  broken  limb  of  an  animal.  The  live  section  should  tw  smoothed  with  the 
cfabd  or  knife,  covered  with  the  bark,  and  coated  over  with  grafting-day,  or  any  convenient  compo- 
sition, which  will  resist  drought  and  rain  for  a  year.  Those  who  are  advocates  for  pruning  when  the 
aap  b  dormant,  will  not  of  course  be  able  to  perform  the  operation  of  scarification,  and  covering  the  section 
with  bark. 

8929.  PntningfoT  curing  diteases  has  acqtdred  much  celdnity  rince  the  time  of  Forsyth,  whose  au. 
putations  uid  scarifications  for  the  canker,  together  with  the  plaster  or  composition  which  he  em- 
ployed  to  j^rotect  the  wounds  from  air,  are  treated  of  at  large  in  his  Treatise  on  Pruit-TVees.  Almost 
all  vegetable  diseases  either  have  their  origin  In  the  weakness  of  the  individual,  or  induce  a  degree 
of  weakness ;  hence  to  amputate  a  part  of  a  diseased  tree  is  to  strengthen  the  remahiing  part,  because 
the  roots  remaining  of  the  same  force,  the  same  auantity  of  sap  wUl  be  thrown  upwards  as  when  the  head 
and  branches  woe  entlra  If  the  disease  la  constitmional,  or  in  the  system,  this  practice  may  probably.  In 
some  cases,  communicate  to  the  tree  so  much  strength  a|  to  enable  it  to  throw  it  off;  If  it  be  local,  the 
amputation  (MT  the  part  will  at  once  remove  the  disease,  and  strengthen  the  tree. 

2930.  Mowing  is  the  operation  of  cutting  down  com,  grass,  and  other  herbage  crops 
with  the  scytlie.  It  requires  great  force  in  the  operator,  and  also  a  twisting  motion  of 
the  body  which  brings  almost  every  muscle  into  action,  and  is  in  short  one  of  the  moot 
severe  of  agricultural  labors.  The  c^ef  art  consists  in  cutting  the  crop  as  close  to  the 
surface  of  the  ground  as  possible  and  perfectly  level,  pointing  the  swaths  well  out  so  as 
to  leave  scarcely  any  ridges  under  them.  In  the  mowing  of  grain  crops,  such  scythes  as 
are  shorter  in  the  blade  than  the  common  ones,  and  to  which  either  a  cradle  or  two  twigs 
of  ozier  put  semicircular-wise  into  holes  made  in  the  handles  near  the  blades,  in  such  a 
manner  that  one  semicircle  intersects  the  other,  are  made  use  of.  Commonly  in  mowing 
barley,  oats,  or  other  grain,  the  com  is  on  the  right  hand  of  the  workman ;  but  M.  de 
Idsle  adopted  something  like  the  Hainault  method  of  mowing  wheat  (3404.),  in  which 
the  com  was  at  his  left  hand :  he  moWed  it  inwards,  bearing  the  corn  he  cuts  on  his 
scythe,  till  it  comes  to  that  which  is  standing,  against  which  it  gently  leans.  After  every 
mower  a  gatherer  follows,  which  may  be  a  lad,  or  a  woman.  The  gatherer  keeps  within 
five  or  six  feet  of  the  mower,  and  being  provided  either  with  a  hook  or  stick  sibottt  two 
feet  long,  gathers  up  the  com,  making  it  into  parcels,  and  laying  it  gently  on  the 
ground ;  this  must  be  done  with  spirit,  as  another  mower  immediately  follows,  and  to 
every  mower  there  is  a  particular  gatherer.  And  to  do  this  work  properly,  the  mower 
ihoitid  form  but  one  tract  with  his  feet,  advancing  in  a  posture  nearly  aa  if  be  was  going 
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to  fence,  one  foot  chasing  the  other.  In  this  manner  the  ttanding  com  it  mowed ; 
and  the  workman  should  take  care  to  have  the  wind  at  hia  left,  as  it  bears  the  com 
towards  the  scythe,  and  causes  it  to  be  cut  nearer  the  ground.  When  wheat  is  bent,  the 
workman  takes  the  com  as  it  presents  itself  U>  him,  which  has  the  same  effect  as  if  the 
wind  was  at  his  left  side.  And  when  it  is  laid,  it  is  more  troublesome  to  the  gatherrar, 
because  the  cut  corn  is  apt  to  be  mixed  with  that  which  is  standing ;  but  a  good  mower 
takes  the  advantage  of  the  wind,  and  cuts  it  against  the  way  it  is  laid.  No  particular 
directions  can  be  given  for  com  that  is  lodged  and  entangled,  unites  it  be  to  take  it  as 
it  is  inclined,  as  if  the  wind  were  on  the  back  of  the  mower. 

2931.  The  usual  method  of  mowing  grain,  is  in  the  same  manner  as  for  grass,  the  scythe 
only  having  a  cradle  or  bow  fixed  upon  the  heel  of  the  liandle  {Jig.  256.).  In  the 
**  practice  of  most  departments,  the  scythe  is  swung  horizontally  or  nearly  level,  leaving 
the  stubble  of  almost  an  even  height ;  or  if  it  rise  on  either  side,  forming  what  are  called 
swath-balks,  the  butts  of  the  swaths  are  suffered  to  rest  upon  them,  the  heads  or  ears  of 
the  com  falling  into  the  hollow  or  close  mown  part  of  the  preceding  swath  width.  They 
are  of  course  liable,  in  a  wet  season,  not  only  to  receive  an  undue  portion  of  rain  water, 
but  to  be  fouled  with  the  splashings  of  heavy  showers.  But  in  the  Kentish  practice, 
which  is  said  to  excel  those  of  other  districts,  the  position  of  the  swaths  is  different. 
Here,  the  heads  of  the  com  rest  on  the  top  of  the  swath-balk,  provincially  the  '  beever,* 
which  is  left  of  extraordinary  height,  as  ten  to  fifteen  inches;  so  that  the  wind  has  a  free 
circulation  beneath  the  swaths.  The  workman,  in  performing  this  judicious  operation, 
proceeds  with  his  right  foot  forward,  entering  the  point  of  his  scythe  with  a  downward 
stroke,  and  raising  it  as  abruptly  out,  bringing  the  handle  round  to  the  left  until  it  forms 
nearly  a  right  angle  veith  the  line  of  the  swath,  carrying  the  com  in  the  cradle  three  or 
four  feet  behind  the  place  where  it  grew,  lifting  it  high,  and  letting  it  fall  on  the  beever 
behind  his  left  foot,  and  in  the  position  above  described.  The  disadvantages  of  this 
method  are,  the  loss  of  some  straw,  the  incumbrance  arising  from  the  length  of  stubble, 
and  a  little  additional  labor ;  but  in  a  district  where  cattle  are  not  numerous,  the  loss  of 
straw  is  not  felt,  and  in  any  country  the  principle  of  laying  tb^  heads,  instead  of  the  butts 
of  the  com  upon  the  swath  •balk,  whether  left  high  or  low,  might  be  well  adopted." 

2932.  In  the  cutting  of  grass  crops  for  the  jmrjxae  of  being  converted  into  hay,  it  is  ne- 
cessary that  they  be  in  the  most  suitable  states  of  growth  and  maturity,  for  affording  the 
best  and  most  nutritious  fodder.  With  this  view  they  should  neither  be  cut  at  too  eaiiy 
a  period,  or  suffered  to  stand  too  long;  as  in  the  former  case  there  will  be  considerable 
loss  in  the  drying,  from  the  produce  being  in  so  soft  and  green  a  condition,  and  in  the 
latter  from  a  large  proportion  of  the  nourishing  properties  being  expended.  Grass  when 
mown  before  it  becomes  in  full  flower,  while  the  rich  saccharine  juice  is  in  part  retained 
at  the  joints  of  the  flower-stems,  is  in  the  most  proper  condition  for  being  cut  down,  as 
at  that  period  it  must  contain  the  largest  proportion  of  nutritious  materials,  but  which 
then  begins  to  be  absorbed,  and  taken  up  in  proportion  as  the  flowers  expand,  and  the 
seeds  ripen,  so  as  to  constitute  the  meal  or  starch  of  the  seed  lobes,  and  is  either  dispersed 
upon  the  land,  or  fed  upon  by  birds ;  the  grass  stems  with  their  leaves  being  left  in  a 
similar  situation  to  that  of  the  straw  of  ripened  grain.  But  there  are  otlier  circumstances, 
besides  those  of  ripeness,  to  be  attended  to  in  determining  the  period  of  cutting  crops  of 
grass,  as  in  some  cases  when  they  are  thick  upon  the  ground  the  bottom  parts  become  of  a 
yellow  color  before  the  flowering  fully  takes  place ;  under  sucli  circumstances  it  vrill  often 
be  the  most  advisable  practice  to  mow  as  soon  as  the  weather  will  possibly  admit ;  for  if 
tills  be  neglected,  there  will  be  great  danger  of  its  rotting,  or  at  any  rate  of  its  acquiring 
a  disagreeable  flavor,  and  of  becoming  of  but  little  value.  Where  grass  is  very  tall,  as  is 
often  the  case  in  moist  meadows,  it  is  liable  to  fall  down  and  lodge,  by  which  the  same 
effects  are  produced. 

2933.  In  cutting  rouen  or  second  crops  of  grassy  more  attention  will  be  requisite  than 
in  the  first,  as  the  crops  are  mostly  much  lighter  and  more  diflicult  to  cut,  the  scythe 
being  apt  to  rise  and  slip  through  the  grass  without  cutting  it  fairly,  except  when  in  the 
hands  of  an  expert  workman.  Crops  of  this  sort  should  always  be  cut  as  much  as  possible 
when  the  dew  is  upon  them ;  and  as  soon  as  ever  there  is  a  tolerable  growth,  as  by  wait- 
ing, the  season  is  constantly  getting  more  unfavorable  for  making  them  into  hay ;  and 
when  not  well  made  this  hay  is  of  little  or  no  value.  When  the  grass  has  been  decided 
to  be  in  the  proper  condition  for  being  cut  down,  a  set  of  mowers  proportioned  to  the 
extent  of  the  crop  should  be  immediately  provided.  In  some  districts,  it  is  the  custom 
to  pay  these  laborers  by  the  day,  but  a  better  and  more  general  practice  is,  to  let  the  work 
at  a  certain  price  by  the  acre.  Hie  extent  or  proportion  of  ground  that  can  be  mown  in 
any  given  space  of  time,  mtist  obviously  vary  much  according  to  the  nature  of  the  ground, 
the  ftilness  of  the  crop,  and  the  goodness  of  the  workman,  but  in  general  an  acre  is  sup- 
posed a  full  day's  work  for  an  expert  mower. 

29S4.  The  mowing  of  weeds  and  coarse  tussocks  of  grass  in  pasture  should  take  place 
before  they  come  into  flower,  or  at  all  events  before  ihey  ripen  their  seed.     Bruising  or 
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clipping  with  a  sort  of  blunt  wooden  shean  is  considered  preferable  for  fenis,  thistles^ 
and  nettles  (2904.),  as  tliey  are  said  not  to  spring  up  again  the  same  season,  which  they 
are  apt  to  do  if  cut  over  with  the  clean  cut  of  the  scythe. 

29S5.  The  mowing  of  voted*  tn  rwtri  and  ponds  is  done  in  the  usual  way^firom  a  boat, 
in  which  the  operator  stands,  and  is  rowed  forward  by  another  as  required.  Sometimes 
scytlie-blades  are  tied  or  riyetted  together,  and  worked  by  means  of  ropes  like  a  saw  from 
one  shore  to  the  other ;  but  the  first  mode  is  generally  reckoned  the  best,  even  in  public 
canals,  and  is  unquestionably  so  in  agriculture. 

2936.  The  HainatUt  moving  is  a  process  whicli  is  exclusively  applicable  to  corn  crops ; 
it  has  been  long  practised  in  Flanders,  and  though  various  attempts  have  been  made  at 
different  times  and  places  to  introduce  it  to  this  country,  and  notwithstanding  the  great 
^vantages  promised,  it  is  still  little  known.  It  has  lately  been  practised  with  success  on 
the  estate  of  G.  H.  Rose,  Esq.  at  Muddeford,  in  Hampshire.  We  have  already  described 
the  implement,  and  the  mode  of  using  it.  The  breadths  of  corn  cut  at  every  stroke,  are 
carried  forward  by  the  joint  operation  of  the  blade  and  the  hook,  and  collected  at  the 
led  hand  of  the  mower,  where  he  leaves  them  standing  almost  erect,  but  leaning  to  the 
left  against  the  standing  com.     When  as  much  is  cut  as  will  make  a  sheaf,  the  mower 

.  turns  to  the  left  so  as  to  face  the  standing  com,  introduces  his  hbok  behind  the  middle  of 
the  leaning  parcels,  and  at  the  same  time  the  scythe  points  near  the  bottom ;  then  mowing 
sideways  to  the  left,  returning  over  the  ground  he  has  mown,  he  draws  and  collects  the 
cut  com,  still  by  means  of  the  hook  and  scythe  preserving  the  erect  position  of  the  straw 
to  the  place  where  the  last  collecting  operation  ended ;  then  wheeling  round  to  the  left 
witli  the  hook  still  embracing  tlie  middle  of  the  whole  cut  com,  he  stops  the  motion  of 
the  scythe,  whilst  the  hook  still  moves  forward  to  the  left,  so  as  to  overset  the  com  and 
lay  it  evenly  along  on  tiie  stubble,  with  the  ears  towards  the  right,  ready  for  the  tender. 
In  oversetting  the  collected  com  he  uses  his  left  foot  if  necessary.  The  mower  now  ad- 
vances to  the  front,  and  comitiences  the  cuts  for  a  new  sheaf  as  before,  always  working 
towards  the  standing  com  and  not  from  it.  With  the  Uainault  scythe,  about  twice  aa 
much  corn,  it  is  said,  may  be  cut  in  the  same  time,  as  with  the  common  reaping  hook, 
and  a  great  deal  more  of  the  straw  is  saved.  « 

2937.  Reaping  is  the  operation  of  cutting  com  with  the  hook  or  sickle,  the  former 
called  provincially  bagging,  the  latter  shearing  or  reaping.  The  operation  of  reding  is 
most  general  in  the  northern  counties.  The  com  is  cut  in  handfuls  with  the  sickle 
(2406. ;,  and  these  are  immediately  deposited  upon  bands,  formed  by  twisting  together  a 
tew  of  the  stalks  of  the  corn  at  the  ends  next  the  ears,  and  afterwards  bound  up  into 
sheaves,  in  order  to  their  being  set  up  into  shocks  or  hattocks.  This  method  is  in  most 
instances  adopted  with  the  wheat  and  rye  crops  in  every  part  of  the  island,  as  in  cutting 
them  with  the  scythe  it  is  difficult  to  be  performed  without  much  loss  being  sustained  by 
the  shedding  of  the  grain.  And  in  addition,  it  is  of  great  advantage  to  have  these  sorts 
of  crops  bound  up  regularly  into  sheaves,  the  straw  being  much  better. 

2938.  Jn  bagging,  the  operator  hooks  up  the  com  towards  him,  and  then  lajrs  it  on 
bands  as  in  reaping.  By  this  mode  com  is  cut  lower  than  by  reaping  with  the  sickle, 
but  rather  more  straws  drop  unless  great  care  is  taken. 

2939.  Sheaving  and  shocking,  or  as  termed  in  the  north  binding  and  stooking,  are 
operations  performed  for  the  most  part  immediately  after  the  com  is  cut.  In  binding 
it  is  tied  up  in  sheaves  or  bundles  by  the  bands  already  mentioned ;  and  in  shocking  or 
stooking,  the  sheaves  are  set  on  end  in  pairs  leaning  against  each  other  and  covered  or 
otherwise  by  what  are  called  heading  sheaves,  laid  on  the  upright  ones  so  as  to  cover  and 
protect  the  ears  from  the  weather,  and  act  as  a  roof  to  the  shock  or  stook.  Tlie  number 
of  sheaves  brought  together  in  a  stook,  and  even  the  modes  of  placing  them,  vary  in  dif- 
ferent districts.  The  operation  is  performed  with  most  care  and  neatness  in  the  wet 
climates  of  the  north. 

2940.  Gaiting  is  a  species  of  sheaving  and  shocking  of  considerable  importance  in  late 
or  wet  climates.  In  performing  tlie  operation  the  sheaves  are  tied  near  the  top,  not 
loosely,  as  described  by  Marshal,  but  very  tightly;  the  binder  then  takes  hold  of  the 
sheaf  with  one  hand,  and  with  the  other  spreads, the  bottom,  so  that  when  erected  it  has 
precisely  the  appearance  of  the  straw  covering  of  a  bee-hive ;  the  top  is  then  compressed  to 
exclude  the  rains.  When  the  single  sheaves  (gaites)  have  remained  in  this  positioi^  for  a 
few  days,  if  the  weather  is  unpromising,  they  are  formed  into  very  small  ricks  of  a 
conical  figure,  tapering,  however,  but  little  till  near  the  top.  When  the  sheaves  are 
piled  up  successively  in  building,  the  butt-ends  are  carefully  spread  so  as  to  cover  com- 
pletely the  ears,  and  thus  serve  as  thatch  for  the  sheaves  underneath.  A  large  sheaf  is 
used  Hot  the  hood,  put  on  in  the  same  way  as  in  a  common  stack.  The  little  building  is 
then  secured  with  a  rope,  and  the  grain  thus  thatched  with  its  own  straw  bids  defiance  to 
the  heaviest  rains. 

2941 .  In  the  reaping  of  grain  crops,  whether  the  sickle,  hook,  or  scythe  be  employed  for 
the  puxposei  there  is  much  difiTerence  in  the  height  at  which  the  crops  arc  cut  in  difierent 
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places*  In  some  it  w  the  pmctice  to  have  the  business  peiformed  in  as  dose  a  manner  as 
poasible ;  while  in  otliers  a  stubble  of  eight,  ten,  and  fifteen  inches  or  more  is  left. 
ITiese  different  practices  having  their  advocates,  one  party  supposing  that  the  work 
proceeds  more  slowly  where  it  is  executed  in  so  close  a  manner,  while  the  other  contend 
that  the  contrary  is  the  case.  But  as  the  stubble  which  is  left  is  not  only  useless  to  the 
land,  but  in  many  cases  very  troublesome  in  its  succeeding  culture,  being  frequently 
under  the  necessity  of  being  removed,  it  would  seem  to  be  the  best  as  well  as  cheapest 
practice,  to  have  the  business  constantly  executed  in  a  close  manner.  By  this  means  the 
agricultor  will  not  only  have  more  litter  at  command  for  the  bedding  of  his  yards, 
stalls,  and  other  places,  and  consequently  an  increase  of  manure,  but  with  much  less 
waste  of  grain,  and  at  the  same  time  be  freed  from  the  trouble  and  expense  of  removing 
the  stubble.  It  has,  indeed,  been  fully  shown,  by  a  careful  trial,  made  with  the  view 
of  ascertaining  the  difference  between  high  and  low  reaping,  that  the  advantage  is  con- 
siderably in  favor  of  tlie  latter. 

2942.  The  use  of  the  sickle  and  the  scythe  in  reaping  gram  crops  have  each  their  advan- 
tages and  disadvantages.  In  the  6rst  manner,  the  crops  are  deposited  with  more  r^ula- 
rity  and  exactness,  and  consequently  bound  into  sheaves  with  greater  facility  and  despatch. 
Besides,  in  many  cases  less  loss  is  incurred  by  the  shedding  of  the  grain  in  tl|e  time  the 
work  is  performing ;  but  the  labor  is  executed  with  greater  difficulty  and  trouble.  The 
latter  possesses  the  superiority  of  being  more  expeditious,  and  of  being  performed  to  any 
degree  of  closeness  that  may  be  required ;  while  it  has  the  evident  disadvantage  of 
leaving  the  cut  grain  in  a  more  irregular  and  uneven  situation,  by  which  it  is  rendered 
less  fit  for  being  bound  up  into  sheaves,  which  in  many  cases  is  aninconvenioice  of  great 
consequence.  When  the  grain  has  attained  a  high  degree  of  ripeness,  there  may,  like- 
wise, be  great  loss  sustained,  by  its  being  shed  during  the  operation,  in  this  way  of  reaping 
or  cutting  the  crop.  Where  this  meUiod  is  practised,  it  is,  however,  not  unftequently 
the  case  to  have  it  bound  into  sheaves,  though  the  more  common  custom  is  to  let  it 
remain  in  the  rows  or  swaths  till  fit  for  being  put  into  the  stack.  When  bound,  it  is 
generally  the  practice  to  cut  it  inwards  against  the  crop  on  whidi  it  rests.  In  the  other 
case,  it  is  cut  in  the  manner  of  grass  for  hay.  It  is  obvious,  therefore,  that  where 
operators  are  procured  with  difiSculty,  this  mode  of  reaping  is  the  most  advisable,  while 
under  the  contrary  circumstances,  the  former  may  be  had  recourse  to  with  more 
advantage,  as  the  work  may  be  executed  in  a  neater  and  more  exact  way. 

294S.  Reapingf  whatever  mode  be  adopted^  is  (^ten  let  by  the  ture  to  p&rsoia  that,  go  shout 
for  harvest  work,  and  it  may,  in  many  cases,  be  best  performed  in  this  manner;  but 
great  attention  should  be  paid  by  the  cultivator  to  see  that  the  grain  is  cut  and  bound  up 
in  a  proper  method,  and  that  the  work  be  not  peribrmed  in  improper  weadier.  Tbe 
prices  vary  according  to  the  nature  of  the  crops,  the  season,  and  other  drcumstances. 

2944.  PulUng  is  a  mode  of  taking  a  crop,  applicable  chiefly  to  flax  and  hemp.  Tliese 
are  pulled  in  handfuls,  the  earth  beat  and  shaken  from  thdr  roots,  and  after  the 
handfuls  have  lain  a  day  or  more  separately,  they  are  collected  together  and  tied  in 
bundles.  In  the  case  of  hemp,  it  being  a  dioedous  plant,  the  male  stalks  stre  pulled 
some  weeks  before  the  others.     Dry  weather  is  preferable  for  the  operatioa. 

2945.  Digging  up  or  forking  up,  is  occasionally  resorted  to  for  taking  crops  of  roots, 
as  potatoes,  carrots,  &c.  In  performing  this  operation,  the  principal  thing  is  to  avoid 
cutting  or  bruising  the  roots  with  the  spade  or  fork,  and  to  separate  the  roots  from  the  soil 
by  first  lifting  up  the  spitful  and  then  throwing  it  down  in  such  a  way  as  to  break  and 
scatter  it ,  and  bring  to  light  the  roots  or  tubers.  When  crops  of  this  sort  are  planted  in 
rows,  they  are  frequently  raised  by  a  plough,  the  coulter  being  withdrawn. 

Sect.  IV.     Mixed  Operations  performed  by  Manual  Labor* 

2946.  The  mixed  agricultural  operations  differ  little  from  the  last  as  to  the  skill  or 
strength  required  in  the  operator :  they  are  chiefly  ropemaking,  thatching,  turning  straw 
or  hay,  drawing  or  sorting  straw,  flail-threshing,  hedging  and  ditching,  weighing, 
measuring,  stack-building,  sheep-shearing,  paring  and  burning  turf,  burning  day^  and 
forming  compost  soils  or  manures. 

2947.  Strawrope  making  is  an  operation  which  requires  two  persons  when  performed 
in  the  usual  manner  with  a  crook  (2396.).  In  this  case  the  person  who  forms  the  rope 
is  stationary,  and  the  twister  moves  from  him  backwards  the  length  o£  the  rope ;  but  if 
the  crook  is  turned  by  machinery,  as  for  example,  by  a  movement  from  a  thrashing 
machine,  or  by  a  deteched  machine  turned  by  hand  (2457.),  then  the  person  who 
forms  the  rope  moves  backwards  as  he  lets  out  the  material  to  be  twisted.  These  sorts  of 
ropes  are  commonly  made  of  oat  or  rye  straw ;  but  they  are  also  formed  of  coarse  hi^  or 
nishes,  long  moss,  ferns,  &c.  In  all  cases  the  material  requires  to  be  moistened  and 
thoroughly  mixed  together  before  made  use  of  by  the  ropemaker. 

2948.  Thatching  is  the  operation  of  covering  the  roofs  of  buildings,  stacks,  &c  with 
some  sort  of  thatch.     It  is  an  art  that  requires  considerable  care,  attentioDy  sad  puctiee 
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guUr  Icng^,  and  Itae  ihort  etiair  aepBraled  Rrom  them,  leinng  them  placed  in  con- 
nnlent  bundles  to  be  cwried  to  the  thatchertiy  the  penoo  who  h»»  the  lening  of  him. 

2949.  Tie  applkatim  of  Uialcli  la  HacJu  of  haj  or  com,  ii  performed  by  different 
nwthodB,  ucordiug  to  the  nature  of  the  mMeride  employed,  Wber«  long  straw  is  made 
Bie  of,  the  operator  or  workman  luually  begins  at  tiie  eaies  or  bottoni  of  the  raof,  de- 
positing it  In  bandBful  in  regular  breadths  till  be  reacbee  the  top,  the  diH^rent  bandsiul 
tieiDg  to  placed  endways  as  to  orerlap  cacb  other,  tbe  upper  ends  bdng  constantly 
pusl»d  a  liule  into  the  bottom  paru  of  tbe  >jKSTes.  In  Ihia  manner  be  gradually 
pmeeedg  br^th  after  breadth  till  the  whole  of  tbe  roof  is  covered,  which  is  usually 
done  to  the  thickness  of  about  four  or  fire  inches.  And  in  order  to  retain  the  thatch  in 
its  place,  shortsharp  pointed  sticlcaaretometiniei  thrust  in,  in  a  slanting  diiecliun  upwards, 
and  sometimes  small  sticks  sharpened  at  tbe  ends  are  bent  and  thrust  in  along  the  top 
porta  and  sides.  But  as  tbe  water  is  apt  to  follow  the  course  of  the  sticks,  it  is  a  bet- 
ter practice  to  make  use  of  ropes  of  twisted  straw  for  this  purpose.  In  some  cases 
these  are  applied  only  round  tbe  bottom  parti  of  tbe  roof  and  tbe  sides  ;  while  in  others, 
which  is  a  much  better  and  more  secure  method,  they  are  ^plied  in  such  4)3  Q 
a  manner  orer  the  whole  stacks  as  to  form  a  srat  of  net  or  loienge.wotk 
of  nine  or  twelie  iuches  in  width  in  the  meshes  (Eg.  413,),  the  ends 
being  well  fastened  rilher  to  tbe  sides  of  tbe  stack  under  the  eaves,  or  ta 
a  Tope  carried  round  in  that  situation  on  purpose  toftsten  tliem  to.  This  ■ 
method  of  tying  on  tlie  tlutch  should  always  be  had  recourse  to  where 
the  suckyards  are  greatly  exposed  to  the  effbcts  of  wind,  la  without  such 
precautions  much  injury  and  loss  may  frequently  be  sustained  by  tbe  ' 
bnner.     It  is  in  common  use  in  Northumberland  and  northwards. 

S950.  Jn  (fa  appHcation  of  UvbUe  at  a  (AoIcA  for  ricla  it  is  mostly  put  on  hy  sticking 
one  of  its  ends  ioto  the  roof  of  the  stack  in  a  r^ular  and  exact  manner,  so  as  that  it  may 
oand  *ery  dose  and  thidc ;  when  die  other,  with  such  loose  straws  as  may  occur,  ia  to 
be  cut  over  or  pared  off  with  the  thatching  knife,  orareiy  sharp  tool  for  the  purpose,  10 
aa  to  form  a  neat  and  impenetrable  thalcb,  bating  the  appearance  of  a  414 

newly  thatched  house  roof  (Jig.  414.);  the  whole  being  well  secured 
in  its  place  by  short  p^  made  for  the  purpose,  >omeii4iaI  in  the  some 
way  OS  in  file  other  stack*. 

aw  I.    Tie  time  of  commencmg  t^e  IkatcMng  of  kai/  and  com  itada  / 
should  be  delayed  until  they  baic  fully  settled,  as  under  the  contrary  Ii 
arcumstance  it  ia  sure  to  rise  into  ridges  af\erwarda,  and  by  that  means- 
admit  the  water  -  to  pass  down  into  tbem,  and  of  course  do  mudi  in- 
jury to  the  com  or  hay.  * 

3953.  /n  thi  thatching  of  lie  rorfi  afhoutetat  other  buildings  with  any  of  the  sorts  of 
straw,  the  same  rules  ore  in  some  respects  to  be  followed,  only  the  materials  are  to  ba 
laid  on  to  a  coniiderable  thickness  and  be  mon:  firmly  secursl.  They  are  applied  in 
regular  narrow  slips,  or  what  in  some  districts  are  termed  gangi,  frtaa  the  eaves  of  tbe 
building  to  the  ridges,  the  ladder  being  moved  forward  as  the  work  proceeds.  The 
tbatch  ia  sectired  by  short  sharpened  slicks  thrust  in  where  necessary.  And  bended 
sticks  sharpened  at  each  end  are  likewise  sometimes  made  use  of  near  tbe  ridges,  being 
thrust  in  at  each  end.  In  finishing  the  work,  the  thalcher  employs  an  iron-toothed 
rake,  with  which  the  whole  is  raked  over  from  the  top  to  the  bottom,  so  aa  to  render  it 
completely  smooth  and  even,  and  lake  away  all  the  (hurt  straws. 

3993.  Tie  method  1^ thatching  with  ried,  according  to  Marshall,  who  seems  to  have 
pud  much  attention  to  the  subject,  in  his  account  of  The  Bitnl  Economy  if  NorfoU,  is 
this :  "  No  latbs  being  made  use  of,  in  laying  it  a  little  of  Itie  longest  and  stoutest  of 
the  reed  is  scattered  irregularly  across  tbe  naked  span,  as  a  foundation  to  lay  the  main 
'    '  :  this  partial  gaiue-Iike  covering  is  called  the  'ftalang.'  " 


beiini  to"set  hU  Hvn,"  by  laying  a  oosEDf  md,  eight  or  ten  Indkn  thick,  vlth  Che  h«ids  letting  upon 
Itw  flcaUna,  and  tbe  butts  upon  tbe  Hvc»4xisnl    He  then  \kj%  on  lili  rwaft  (a  tod  nthor  ihlcKcr  tnqn 
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ooDteqvently  the  reed  right  down  to  the  roof;  whlltt  the  thatcher  above,  bettiiiff  the  tway  and  pn«lng 
it  down,  anistt  In  making  the  work  the  finner.  The  anistant  haTins  made  good  the  knot  below,  be 
proceeds  with  another  length  of  thread  to  the  next  ipar,  and  so  on  till  the  sway  be  bound  down  the 
whole  length  ;  namelv,  eight  or  ten  feet  This  being  done,  *'  another  stratum  of  reed  is  laid  on  upon 
the  first,  so  as  to  make  the  entire  coat  eiahteen  or  twenty  inches  thick  at  the  butts ;  and  another  sway 
laid  along,  and  bound  down,  about  twelve  inches  above  the  first.** 

2966.  Tke  eaves  are  adjusted  and  formed,  not  iquaro  with  the  snars,  but  nearly  horizontal ;  nor  are 
they  formed  by  cutting ;  but  by  *'  driving**  them  with  a  **  Ifgget,  a  tool  made  of  a  board  eight  or 
nine  inches  square,  with  a  handle  two  feet  long,  fixed  upon  the  back  of  it,  obliquely,  in  the  manner  of  the 
tool  used  by  gardenen  in  beating  turf  The  race  of  the  legget  is  set  with  large  headed  nails  to  render  it 
rough,  and  make  it  lay  hold  of  the  butts  of  the  reeds.  Then  another  layer  or  reed  is  laid  on,  and  bound 
down  by  another  svMff,  somewhat  shorter  than  the  last,  and  pUoed  eighteen  or  twenty  inches  above  it  $ 
and  above  this  another,and  another,  continuing  to  shorten  the  sways  until  they  be  brought  ofi'to  nothing, 
and  a  triangular  comer  of  thatching  formed.  After  this,  the  .sways  are  used  their  whole  length,  what- 
ever it  happens  to  be,  until  the  workman  arrives  at  the  finishing  comer.  By  proceeding  in  this  irre-. 
gular  manner  seams  between  the  courses  are  prevented,  and  unnecessary  shifting  of  ladders  avoided. 

8957.  "ne  face  of  the  roqf  is  fomed  and  adjusted  like  the  eaves,  by  driving  the  reed  with  the  legget  g 
irtiich  operation,  if  performed  by  a  good  workman,  not  only  gives  the  roof  a  l)eautiftal  polished  surSuse^ 
but  at  the  same  time  fiutens  the  reed,  which  being  thickest  towards  the  butts,  becomes  like  a  tapering 
pin,  the  tighter  the  fkrther  it  is  driven. 

295&  FMiking  the  ridge  qfthe  roof.  In  the  case  of  reed  running  ftom  four  to  six  or  tight  ftet  long, 
the  heads  meet,  at  the  ridge  of  the  roof,  whilst  the  butts  are  still  at  a  distance  from  each  other.  For  this 
reason,  as  well  as  for  that  of  the  wear  being  less  towards  the  ridge,  the  shortest  (which  is  general^  the 
worst)  reed  is  saved  for  the  upper  part  of  the  roof.  But  even  supposing  the  uppermost  courses  to  be 
only  iour  feet  long,  and  that  the  heads  (belonging  to  the  two  sidest  be  interwoven  in  some  dc^grec  with 
each  other,  the  butts  will  still  remain  six  or  seven  feet  asunder ;  and  the  ridge  of  the  roof  consequently 
be  left  In  a  great  measure  exposed  to  the  weather.  In  order  to  remedv  this  inoonveniency,  and  to  give 
a  finish  to  the  ridge,  a  caip— proviocially  a  *'  roqf**  of  straw  i^set  on  in  a  masterly,  but  in  an  expensive 
manner.  In  this  operation,  the  workman  begbis,  it  is  observed,  by  bringing  the  roof  to  an  angle,  with 
straw  laid  long-way  upon  the  ridge,  in  the  manner  in  which  a  rica  is  topt  up ;  and  to  render  it  firm,  to 
keep  in  its  place,  and  to  prevent  tne  wind  iVom  blowing  it  oiT,  or  ruflling  it,  he  pegs  it  down  slightly  with 
**  double  broaches  ;**  namely  cleft  twigs,  two  feet  long,  and  as  thick  as  the  finger,  sharpened  at  both 
ends,  bent  double,  and  perhaps  with  the  twisting  the  crown,  and  perhaps  barbed,  by  paitial  chops  on  the 
sides,  to  make  them  hold  in  the  better.  This  done,  the  workman  lays  a  coat  of  straight  straw,  six  or  eight 
indies  thick  across  the  ridge,  beginning  on  either  side  at  the  u(ipermoBt  butts  of  the  reed,  and  finishing 
with  straight  handsftil  evenly  across  the  top  of  the  ridge.  And  naving  laid  a  length  of  about  four  feet 
In  this  manner,  he  proceeds  to  fasten  it  firmly  down,  so  as  to  render  it  proof  against  wind  and  rain.  Thia 
is  done  by  laying  a  *  broachen  ligger,*  (a  quarter-deft  rod  as  thick  as  the  finger,  and  four  feet  in  length) 
along  the  middle  of  the  ridoe,  pegglna  it  down  at  everv  four  inches  with  a  double  broach,  which  is  thrusc 
down  with  the  hands,  and  aftierwarai  driven  with  the  legget,  or  with  a  mallet  used  for  this  purpose. 
The  middle  ligger  beine  firmly  laid,  the  thatcher  smooths  7own  the  straw  with  a  rake  and  his  huids, 
about  eif^ht  or  nine  inches  on  one  side,  and  at  six  inches  ft-om  the  flnt,  lays  another  liggOT,  and  pegs  it 
down  with  a  similar  number  of  double  broaches,  thus  proceeding  to  smooth  the  straw,  and  to  fasten  on 
liggers  at  every  six  inches,  until  he  reach  the  bottom  or  tlie  cap^  One  side  finished,  the  other  is  treated 
in  the  same  manner;  and  the  flnt  length  being  completed,  another  and  another  length  is  laid,  and 
finished  as  the  first ;  until  the  other  end  of  the  ridge  be  reached.  He  then  cuts  off*  the  tails  of  the  straw 
square  and  neatly  with  a  pair  of  shears,  level  with  the  uppermost  butts  of  the  reed,  above  which  the  cap 
(or  most  properly  the  roqflel)  shows  an  eaves,  of  about  six  inches  thick ;  and,  lastly,  he  sweeps  the  ddea 
of  the  nudn  roof  with  a  bough  of  holly ;  when  the  work  is  completed. 

2959.  Trussing  straw  or  hay  is  the  operation  of  binding  it  in  bundles  for  more  con- 
▼enient  deportation.  In  trusaing  bay  from  a  rick  it  is  cut  into  cubic  masses  with  the 
hay  knife  (2408.),  and  tied  by  a  hay  rope  passing  once  across  each  of  its  sides.  If  the 
trusses  are  intended  for  the  market,  they  are  weighed  with  a  steelyard,  and  each  truss 
of  old  stacked  hay  must  weigh  56  pounds,  and  of  new  hay,  during  June,  July,  and 
August  60  pounds. 

2960.  Straw  is  commonly  trussed  by  tying  it  into  bundles  by  a  band  of  a  handful  of 
straws,  or  a  short  rope  across  the  middle  of  the  bundle,  or  l^  a  particular  mode  of 
twisting  and  turning  back  the  two  straggling  ends  of  a  loose  armful  of  strew,  and  tying 
these  ends  in  the  middle.  Hiis  mode,  easier  practised  than  described,  is  termed  in  the 
north  bottling  or  windling.  When  wheat  straw  or  any  other  sort  is  to  be  trussed  for 
thatch,  it  is  first  drawn  into  regular  lengths  leaving  out  the  refuse  as  already  alluded  to 
under  thatching.  In  London,  the  straw  sold  for  litter  is  always  required  to  be  trussed 
in  this  inanner,  and  each  truss  U  required  to  weigh  56  pounds. 

2961'  Threshing  by  the  Hail  i&  still  a  very  general  practice  in  most  of  the  southern 
counties,  though  all  intelligent  men  agree  that  it  is  more  expensive  and  less  effectual 
than  threshing  by  a  machine.  Even  on  the  smallest  sized  farms  where  a  horse  machine 
would  be  too  expensive,  either  the  hand  machine,  or  portable  machine  (2453.)  might  be 
employed.  Besides  threshing  cleaner,  and  that  too  in  a  manner  independently  of  the  care 
of  the  operators,  the  work  is  performed  without  the  aid  of  expensive  threshing  floors, 
goes  on  rapidly,  is  a  more  agreeable  description  of  labor  for  servants,  employs  women 
and  childrm,  and.  finally,  exposes  the  com  to  less  risk  of  pilfering. 

S96S.  1%  tkeflaU  mode  <tf  threshing^  the  produce  is  constantlv  ex))oeed  to  the  depredations  of  the  penons 
that  are  employed  in  executing  the  businew,  which  is  a  great  cojection,  and  in  many  cases  proves  a  source 
of  great  loss  to  the  Tarmer,  as  be  cannot  by  any  means  prevent  the  impositions  to  which  it  is  liable.  It  has 
been  observed  by  Hiddleton,  in  his  Survey  qf  Middlesex,  that  **  where  threshers  are  employed  by  the 
day,  they  frequently  do  not  perform  half  the  work  that  ought  to  be  done  in  the  time,  nor  even  that  in  a 
perfectly  dean  manner.**  And  that  if  **  it  be  executed  by  the  quarter,  or  by  the  truss,  the  freest  corn  is 
threshed  out,  and  the  rest  left  in  the  ear."  The  same  thing  takes  place  m  a  greater  or  less  degree  in  every 
other  mode  that  can  be  devised  for  having  the  work  performed  by  the  hand;  and  it  is  consequently  only 
by  the  general  introduction  and  use  of  the  threshing  machine  that  the  property  and  interest  of  the  fiumer 
can  t)e  nilly  secured,  and  work  be  executed  with  a  proper  degree  of  economy. 

8963k  In  respect  to  the  mode  of  threskiitg  corn  by  the  flails  it  is  the  practice  in  some  districts  for  only  one 
person  to  be  em^oyed  upon  a  floor,  but  as  two  can  thresh  together  with  equal  if  not  greater  expedition  and 
dlspatcb.  it  must  be  an  ineconomicsl  and  disadvantageous  mode.   But  where  more  than  two  laboreit. 
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thmb  together,  which  !•  loiBeCliiies  the  ctte,  there  mint  be  flfei|uent  hitemptfoiM,  and  a  coMeiltaeiit  loaa 
of  time  The  flail  or  tod  by  which  thia  lort  of  biuineM  is  perfonned  should  be  wdl  adapted  to  the 
slxe  and  strength  of  the  penon  who  makes  use  ofit,  as  v^cn  disproportionately  heavy  In  that  part  which 
acts  upon  the  grain,  it  much  sooner  fttigues  the  lalwrcr,  without  any  advantage  being  gained  in  the 
beatinff  out  of  the  grain.  The  best  method  of  attaching  the  dififcrent  parts  of  the  implement  together  is 
probably  by  means  of  caps  and  thongs  of  good  tough  leather.  Iron  is  however  sometimes  employed.  Iir 
threshing  most  sorts  of  corn,  but  particularly  wheat,  the  operators  should  wear  thin  light  shoes,  in  order 
to  avoid  bruising  the  grains  as  much  as  possible.  In  the  execution  of  the  wofk,  when  the  com  is  bound 
into  sheaves,  it  is  usual  for  the  threshers  to  begin  at  the  ear-ends,  and  proceed  rq^rly  to  the  others, 
then  turning  the  sheaves  in  a  quick  manner  by  means  of  the  flail,  to  proceed  in  the  same  way  with  the 
other  side,  thus  finishing  the  work. ' 

2961  like  qucuUUy  (tf  com  that  a  laborer  voUl  tkreth  wUh  tie  Jlail  in  any  given  period  of  time,  must 
depend  on  the  nature  of  the  grain,  the  ft^eness  with  which  it  threshes,  and  the  exertions  of  the  laborer ; 
in  general  it  may  be  of  wheat,  ftom  one  to  one  and  an  half  quarter,  of  barley  from  one  and  a  half  to 
two  quarters ;  and  of  oats  mostly  about  two  in  the  day.  The  exertions  of  laborers  in  this  sort  of  work  in 
the  northern  districts  of  the  kingdom  are  however  much  greater  than  in  those  of  the  south ;  of  course  a 
much  larger  proportion  of  labor  must  be  performed.  In  some  places  it  is  the  practice  to  thresh  by  the 
measure  of  grain,  as  the  bushd,  quarter,  &c,  while  in  others  it  is  done  by  the  threave  of  twenty-four 
sheaves,  and  in  some  by  the  day.  In  whatever  way  the  agricultor  has  this  sort  of  business  performed, 
there  is  always  much  necessity  for  his  constant  inspection,  in  order  to  prevent  the  firauds  and  unpoeitious 
that  are  to  frequently  practised  iip<m  him  by  the  persons  engaged  in  the  execution  of  it 

2965.  The  practice  of  whipjnng  out  grain  is  resorted  to  in  some  districts  with  wheat 
when  the  straw  is  mudi  wanted  for  thatch.  The  operator  takes  a  handful  and  strikes  the 
ears  repeatedly  against  a  stone,  the  edge  of  a  board,  or  the  face  of  a  strong  wattled  hurdle, 
till  the  com  is  separated. 

2966.  Rippling  is  the  operation  of  separating  the  boles  or  seed  pods  of  flax  and  hemp 
by  striking  in  the  manner  of  whipping,  or  more  commonly  by  drawing  them  through  an 
implement  of  the  comb  kind,  constructed  with  several  upright  triangular  prongs  set  near 
together  in  a  strong  piece  of  wood. 

2967.  Hedging  and  ditching,  the  operation  of  making  and  mending  fences  and  open 
water-courses  or  the  different  kinds  already  enumerated,  consists  of  the  combined 
application  of  digging,  shovelling,  cutting,  clipping,  and  faggoting,  described  in  this 
and  the  two  foregoing  Sections. 

2968.  Fag^ng  is  a  term  applied  to  the  dressing  or  binding  of  the  prunings  or 
superfluous  branches  and  spray  of  hedges.  The  bundles  are  made  of  different  sizes  in 
different  parts  of  the  country,  and  in  the  same  place  according  to  the  purpose  to  which 
they  are  to  be  applied.  They  are  tied  with  willow,  hazel,  or  some  other  pliable  wood 
twisted  before  application. 

2969.  Stacking  wood  for  fuel,  occurs  in  the  practice  of  common  agriculture  when 
hedges  and  pollud  trees  or  tree-roots  are  stocked  or  dug  up.  The  wood,  whether  roots 
or  trunk,  is  cut  into  lengths  of  from  eighteen  inches  to  two  feet  with  a  saw,  then  split 
with  iron  wedges  into  pieces  of  not  more  than  one  and  a  half,  or  two  inches  in  diameter^ 
and  built  into  an  oblong  stack  generally  three  feet  broad  and  high,  and  six  feet  long. 

2970.  Stacking  wood  for  burning,  stewing  for  tar,  or  pyrolignous  acid,  charring,  and 
similar  purposes,  is  peculiar  to  forest  culture,  and  will  be  treated  of  in  the  proper  place. 
{See  Part  II L  or  Index.) 

2971.  Paring  and  burning  is  the  process  of  paring  off  the  surface  of  lands  in  a 
state  of  grass,  in  order  to  prepare  them  for  arable  culture  by  means  of  Are.  In  the 
method  of  performing  the  process,  there  is  some  slight  difference  in  the  practice  of 
di£R»ent  districts,  and  an  attention  to  the  nature  of  the  lands  is  as  necessary  as  in  other 
cases  of  husbandry.  It  would  seem  that  some  soils,  as  those  of  the  more  clayey  and 
heavy  kinds,  would  be  most  benefited  by  having  the  fire  to  come  as  much  as  possible 
into  contact  with  the  whole  of  the  superficial  parts  of  them,  without  being  carried  too 
&r,  as  by  that  means  they  may  be  rendered  more  proper  for  the  reception  of  the  roots  of 
vegetables  after,  being  slightly  ploughed,  as  well  as  more  suitable  for  supplying  nourish- 
ment  to  them ;  while  in  others,  as  Siose  of  the  more  light  and  thin  description,  it  might 
be  most  advantageous  merely  to  consume  the  tl^in  paring  of  sward  after  being  piled  up 
for  the  purpose;  without  permitting  the  fire  to  exert  its  influence  upon  the  mould  or  soil 
immediately  below,  as  in  this  way  there  would  not  probably  be  so  much  danger  of 
injuring  the  staple  by  destroying  the  vegetable  matters  contained  in  such  soils.  Of 
course,  in  the  first  of  these  modes  of  burning  the  sward,  the  sods  or  parings  should  be 
piled  up  as  little  as  possible  into  heaps,  the  aidvantage  of  a  suitable  season  being  taken 
to  apply  the  fire  to  them  in  the  state  in  which  they  lie,  or  are  set  at  first  after  being  cut 
up,  or  after  a  few  only  have  been  placed  together,  as  happens  in  some  instances  where 
they  are,  immediately  after  being  cut,  set  on  edge  to  diy,  and  placed  in  serpentine 
directions,  in  order  to  prevent  them  from  falling  over ;  but  in  the  latter  cases  they  should 
be  formed  or  built  up  into  little  circular  heaps  or  piles,  somewhat  in  the  form  and  size  of 
the  little  cocks  made  in  hay-fields,  the  sods  being  placed  the  grass-side  downwards,  in , 
order  to  admit  air :  but  the  openings  both  at  the  bottoms  and  tops,  after  they  have  been 
fully  set  on  fire  by  some  combustible  substance,  such  as  straw,  &c  are  to  be  closed  up, 
as  well  as  those  in  other  parts  covered  by  an  addition  of  sods ;  so  as  that  the  combustion 
may  ptoceed  in  a  dow,  smothering  manner^  such  as  is  practised  in  the  making  of  char* 
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coal.     When  the  whole  of  the  earth  in  each  of  the  piles  has  been  acted  upon  by  the  fire, 
the  heaps  may  be  suffered  to  extinguish  themselves  by  slowly  burning  out. 

2972.  A  variety  of  this  operation,  called  dnrting  or  j}eat  bumingf  is  practised  in  Devon- 
shire and  Cornwall,  for  breaking  up  and  preparing  grass  lands  for  the  reception  of  fallow 
crops ;  a  part  of  the  sward  or  surface  is  alternately  left  unturned,  upon  which  the  next 
thin  furrow  slice  is  constantly  turned,  so  that  the  swards  of  each  come  in  contact,  by 
which  means  the  putrefactive  fermentation  is  speedily  excited,  and  the  greatest  part  of  the 
grassy  vegetable'  matter  converted  into  manure ;  what  ultimately  remains  undestroyed 
being,  after  repeated  cross-cuttings  with  the  plough,  and  harrowings,  collected  into  small 
heaps  and  burnt,  the  ashes  being  then  spread  evenly  over  the  land. 

2973.  With  respect  to  the  implemerUs  used  in  jiaringf  different  kinds  are  made  use  of 
in  different  parts  of  the  island :  that  which  was  the  most  employed  in  the  infancy  of  the 
art,  was  a  kind  of  curved  mattock  or  adze,  about  seven  or  eight  inches  in  length,  and  five 
or  six  in  breadth ;  and  which,  from  its  shape,  would  appear  to  have  been  better  adapted 
for  cutting  up  the  roots  of  brush-wood,  furze,  broom,  or  other  coarse  8bru\»,  than  for 
paring  off  the  surface  of  a  field  free  from  such  incumbrances.  Where  the  sod  is  pared 
off  by  manual  labor,  the  ordinary  breast- spade^  in  some  places  called  the  breast-plough, 
and  in  Scotland  the  flaughter-spade  (2378.),  is  mostly  employed.  In  working  the  tool, 
the  laborer  generally  cuts  the  sods  at  about  an  inch  or  an  inch  and  a  half  thick,  and  from 
ten  to  twelve  broad ;  and  when  the  spade  has  run  under  the  sod  to  the  lengdi  of  about 
three  feet,  he  throws  it  off,  by  turning  the  instrument  to  one  side,  and  proceeds  in  the 
same  way,  cutting  and  throwing  over  the  sods,  the  whole  length  of  the  ridge.  .  In  this 
way  of  performing  the  operation  the  laborers,  by  following  each  other  with  a  slice  of  the 
sward  or  surface  of  the  land,  accomplish  the  business  with  much  ease,  and  in  an  expedi- 
tious manner. 

2974.  In  the  fenny  districtSy  on  the  eastern  coasts,  where  paring  and  burning  is  prac- 
tised on  a  large  scale,  the  horse-paring  plough  is  used,  made  of  different  constructions,, 
according  to  the  circumstances  of  the  ground  to  be  pared.  These  ploughs  (Jig,  41 5. }  are 
calculated  for  paring  off  the  sward  or  sod  of  such  grounds  as  are  level,  and  where  neither 
stones,  brush-wood,  ant  hills, 
nor  other  impediments  obstruct 
their  progress ;  but  where  such 
obstructions  present  themselves 
the  breast-spade,  or  the  common 
team-plough,  with  a  small  at- 
teration  of  the  share,  will  be 
found  preferable,  both  in  re- 
spect to  the  extent  of  ground 
that  can  be  pared,  and  the  su- 
perior manner  in  which  the  work  in  such  cases  can  be  performed.  Ploughs,  fVom  their 
great  expedition  and  regularity  of  performing  the  business,  should  always  be  made  use 
of  where  the  nature  and  situation  of  the  land  will  admit  them,  in  preference  to  such  tools 
as  require  manual  labor. 

2975.  In  some  of  the  western  countieSf  the  common  plough  only  is  used.  There  the 
old  grass  fields,  when  it  is  proposed  to  bum  the  sward,  are  rib  or  slob  furrowed  about 
the  beginning  of  winter ;  and  being  again  cross-ploughed  the  following  spring,  the  sods 
are  collected  and  managed  in  the  manner  mentioned  in  speaking  of  skirting.  In  those 
cases  the  plough  has,  however,  a  wing  turned  up  on  the  furrow  side  of  the  plough-share, 
by  which  the  flirrow  is  cut  any  breadth  required. 

2976.  The  season  for  paring  and  burning  is  April,  May,  and  June:  the  particular 
period  must,  however,  always  depend  much  on  the  state  of  the  weather  and  the  nature  of 
the  crop.  When  the  east  winds  prevail,  in  February  aifd  March,  this  sort  of  business 
may  sometimes  be  carried  on.  But  for  accomplishing  the  work  witli  the  greatest  dis- 
patch, and  also  with  the  least  trouble  and  expense,  a  dry  season  is  obviously  the  best. 
The  prudent  cultivator  should  not  embark  in  the  undertaking,  unless  there  be  a  reason- 
able probability  of  his  accomplishing  it  while  the  weather  keeps  dry  and  favorable.  Hie 
latter  end  of  May  or  the  beginning  of  June,  when  the  hurry  of  the  spring-seed  time  is 
ovtr,  in  the  more  northern  districts,  when  a  number  of  hands  can  be  most  easily  procured 
may,  upon  the  whole,  be  considered  as  the  best  and  most  convenient  season ;  as  at  this 
period  the  green  vegetable  products  are  in  their  most  succulent  state,  and  of  course  may 
probably  afford  more  saline  matter ;  but  in  the  more  southern  counties  cither  a  much 
earlier  season  must  be  taken,  or  the  interval  between  the  hay  season  and  the  harvest  time 
must  be  fixed  upon,  the  latter  of  which  is,  on  the  principle  just  stated,  evidently  the  best, 
where  the  extent  of  ground  to  be  burnt  is  not  too  large.  In  other  seasons  it  would  fre- 
ijuently  be  impossible  to  procure  a  sufiicient  number  of  hands  for  performing  the  busi- 
ness. In  bringing  waste  lands  into  cultivation,  where  an  extensive  tract  of  ground  is  to 
undergo  this  process,  the  autumn  may,  in  many  cases,  afford  a  convenient  opportuiuty 
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for  the  operstion.  A  good  deal  depends  on  the  crops  that  are  to  be  sown  after  paring 
and  burning.  When  rape  or  turnips  are  to  be  cultivated,  the  end  of  Maj,  or  the  be- 
ginning of  June,  will  be  the  most  proper  time :  but  if  barley  or  oats  are  to  be  sown,  the 
paring  and  burning  must  be  completed  as  early  in  spring  as  the  nature  of  the  season  will 
admit ;  and  when  lands  are  par«d  and  burned  as  a  preparation  for  a  crop  of  wheat,  July, 
or  eren  the  beginning  of  August,  may,  in  favorable  seasons,  answer ;  but  it  is  better  to 
have  die  ground  icady  sooner  if  possible. 

S977.  In  respect  to  the  depth  to  which  lands  ofd^erent  quaUiies  may  he  pared  with  the 
most  advantage,  it  is  obvious  that,  as  it  can  hardly  be  proper  to  pare  light,  thin,  stapled 
soils,  to  the  same  depths  as  those  of  the  more  deep  and  heavy  kinds,  .it  should,  in  some 
deffree,  be  reflated  by  their  particular  nature,  and  Uieir  differences  in  respect  to  depth 
and  heaviness.  Boys,  who  is  in  the  habit  of  breaking  up  thin  chalky  soils,  and  such  as 
have  been  in  tillage,  in  this  way,  observes,  that  in  Kent,  where  the  method  of  paring 
most  in  use  is  with  down-ihares  or  breast^ploughs,  they  take  off  turis  as  thick  as  the 
nature  of  the  soil  will  admit,  from  half  an  inch  to  two  inches ;  the  thicker  the  better, 
provided  there  be  a  sufficient  portion  of  vegetable  matter  contained  within  them  to  make 
them  burn  well.     Hie  most  usual  deptlis  of  paring  are,  from  about  one  to  tlirce  inches. 

3978.  In  regard  to  burnings  when  the  season  is  not  very  wet,  the  turfs  will  commonly 
b^  sufficiently  dried  in  about  a  fortnight  or  three  weeks,  even  without  being 'turned ;  but 
in  rainy  weather  tliey  require  a  longer  time,  and  must  be  turned  more  than  once  to  pre* 
vent  their  striking  out  roots  and  shoots,  which  might  hinder  them  from  burning. 

2970.  Spreading  the  ashe$.  As  soon  as  the  turis  have  fully  undergone  the  process  of 
burning,  and  are  reduced  to  the  state  of  ashes  and  a  powdery  earthy  matter,  the  whole 
should,  as  soon  as  possible,  be  spread  out  over  the  land  in  as  regular  and  equal  a  manner 
as  the  nature  of  the  work  will  admit  of;  for  without  great  attention  in  this  respect, 
great  inequality  in  the  crops  may  take  place;  besides  the  soil  will  be  made  lighter  in 
some  places  than  in  odiers,  which  may  be  disadvantageous  in  the  same  way.  The 
'  spreading,  where  it  can  by  any  means  be  accomplished,  should  always  be  performed  be- 
fore any  rain  falls ;  as  where  this  point  is  not  attended  to,  a  great  loss  may  be  sustained 
by  the  saline  matters  being  carried  down  in  a  state  of  solution,  and  their  beneficial  ef- 
fects in  a  great  measure  lost  before  the  crops  are  in  a  condition  to  receive  them.  In 
order  to  secure  the  full  influence  of  the  ashes,  the  land  is  frequently  slightly  ploughed 
over  inunediately  afler  the  ashes  are  spread  out.  And  it  is  stated  by  Donaldsoii,  that  those 
who  are  more  tlian  ordinarily  attentive  in  this  respect,  only  rib  or  slob  furrow  the  field,  so 
that  the  ashes  kfier  burning  may  be  covered  up  with  the  greater  expedition  and  dispatch. 
By  diis  mode  they  cannot  probably,  however,  be  so  equally  mixed  with  the  soil  as  by 
that  of  ploughing  the  whole  field  with  a  very  slight  furrow.  So  as  just  to  cover  them. 

2980.  The  exjyenae  of  the  operation  of  jtaring  and  burning  will  vary  according  to  the 
nature  and  situation  of  the  land,  die  method  in  which  it  is  performed,  and  tlie  customs 
of  the  dbtrict  in  regard  to  the  price  of  labor.  On  the  thin  sort  of  chalky  soils  it  is  stated 
by  Boys,  that  the  expense  for  paring  at  a  moderate  thickness,  where  the  land  is  not  very 
flinty,  is  about  equal  to  four  or  five.ploughings. 

2981 .  The  operation  of  drying  and  burning  clay  for  manure  is  in  several  respects  similar 
to  that  of  paring  and  burning  the  verdant  surface.  The  practice  of  burning  clay  has  at  < 
various  times  been  pursued  witli  energy  and  success,  and  at  other  times  has  fallen  into 
neglect.  Tlie  oldest  book  in  which  it  is  mentioned  is  probably  The  Country  Gentle- 
man^s  Companion^  by  Stephen  Switzer,  Gardener,  London,  17S2.  In  that  work  it  is 
stated,  that  the  Earl  of  Halifax  was  the  inventor  of  this  useful  improvement ;  and  that 
it  was  much  practised  in  Sussex.  There  are  engravings  of  two  kilns  for  burning  clay, 
one  adopted  in  England,  and  the  other  in  Scotland ;  where  it  is  said  to  have  been  ascer- 
tained, that  lands  reduced  by  tillage  to  poverty,  would  produce  an  excellent  crop  of 
turnips^  if  the  ground  were  ploughed  two  or  three  times,  and  clay  ashes  spread  over  it. 
In  tM  same  work,  there  are  several  letters,  written  in  the  years  1790  and  1731,  stating, 
that  the  plan  of  burning  clay  had  answered  in  several  parte  of  England ;  and  accounts 
were  received  from  Scotland,  that  upon  experiment  it  had  answered  better  than  either 
lime  or  dung,  but  was  found  too  expensive.  The  practice  is  described  at  length  in 
Ellis's  Practical  Farmer,  or  Hertfordshire  Husbandman,  1792.  In  178^,  James 
Arbutbnot,  of  Peterhead,  tried  several  successful  experiments  with  burning  clay,  and 
various  others  have  since  been  made  in  different  parts  of  the  empire.  In  1814,  the 
practice  was  revived  and  written  on  by  Craig,  of  Cally,  near  Dumfries,  and  soon  afrer  by 
General  Beatson,  near  Tunbridge ;  by  Curwen,  Burrows,  and  several  correspondents  of 
agricultural  journals.  In  Ireland,  it  would  appear,  the  practice  prevails  in  sevenJ 
puces,  and  Craig  says,  he  adopted  it  from  seeing  its  effects  there.  The  result  of  the 
whole  is,  that  the  benefits  of  this  mode  of  manuring  have  been  greatly  exaggerated ; 
though  they  certainly  appear  to  be  considerable  on  clayey  soils.  Aiton  (Farm^*s  Mag. 
vol.  xxii.  p.  429.)  compares  this  rage  for  bummg  clay,  which  existed  in  1815,  to  the 
florin  mania  of  a  few  years  prior  date.     In  1822,  he  found  few  of  the  advocate$  for  these 
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improvements  dispoicd  to  any  much  on  the  subjelit,  ^nd  sftw  very  few  day  idlns  smoking. 
**  To  give  my  ulttmatura  upon  this  subject*"  he  says,  <*  I  regret  that  i»e  disoovereis  of 
fiorin  grass,  and  of  the  effects  of  burnt  clay,  have  so  far  overrated  their  value.  Both  are 
useful  and  proper  to  be  attended  to ;  —  the  grass  to  be  raised  on  patches  of  marshy 
ground,  and  used  as  green  food  to  cattle  in  winter ;  and  the  burntrearth  as  a  corrector  of 
the  mechanical  arrangement  of  a  stubborn  clay  soil ;  and  I  have  no  doubt,  but  if  they 
had  been  only  recommended  for  those  valuable  purposes,  they  would  have  bten  brought 
into  more  general  use  than  they  yet  are,  or  will  be,  till  the  prejudice  aji^nst  th^, 
arising  from  the  disappointment  of  expectations,  raised  high  by  too  flattering  descriptions, 
are  removed." 

2982.  The  action  <^  burnt  day  on  the  soil,  is  thus  described  by  the  same  author.  '*  It 
must  be  obvious  to  every  person  that  has  paid  attention  to  the  subject,  that  when  clay, 
or  other  earth,  is  burnt  into  ashes  like  brick-dust,  it  will  not  (unless  adds  are  applied  to 
k)  return  again  to  its  former  state  of  clay,  but  will  remain  in  the  granulated  state  of 
ashes  or  friable  mould,  to  which  it  was  reduced  by  the  operation  of  burning.  An  ad- 
mixture of  that  kind,  with  a  strong  adhesive  clay,  must  evidently  operate  as  a  powerful 
manure,  by  changing  tlie  mechanical  arrangement  of  the  latter,  and  rendering  it  more 
friable ;  giving  greater  facility  to  the  protection  of  redundant  moisture,  and  to  the  spreads 
ing  of  the  roots  of  vegetab'fes  in  quest  of  food.  The  application  of  as  much  water,  sand, 
or  any  similar  substance,  would  have  exactly  the  same  effect  in  opening,  and  keeping 
open,  the  pores  of  an  adhesive  clay  soil,  and  converting  it  into  the  quality  of  loam.  Be- 
sides this,  which  would  be  a  permanent  improvement  upon  the  staple  or  texture  of  every 
day  soil,  burnt  clay  or  torrefied  earth  may  sometimes  acquire,  in  that  operation,  a  small 
quantity  of  soot  or  carbonic  matter,  that  may,  in  favon^le  circumstances,  operate  for 
one  season  as  a  manure,  or  as  a  stimulus  to  a  small  extent,  to  the  growth  of  vegetables. 
Tbk  at  least  may  be  the  case,  if  the  day  or  earth  burnt  shall  abound  with  vegetable 
matter,  and  if  the  burning  is  conducted  in  such  a  smothered  way,  as  to  prevent  the 
smoke  or  vegetable  matter  fVom  escaping.  But  as  it  is  the  subsoil  that  is  recommended,  ' 
and  seems  to  be  generally  used  for  burning,  it  is  impossible  any  considerable  quantity  of 
vegetable  matter  can  be  found  in  it. 

2963.  The  caleareoiu  matter  in  the  soil,  it  i»  said,  will  be  calcined  and  formed  Into  lime  bf  the  operation 
of  twrnlDg.  But,  I  am  disposed  to  coosider  this  argument  as  far  more  plausible  than  solid.  Calcareous 
matter  is  no  Kioubt  found,  on  chemical  analysis,  to  a  certain  extent  in  some  soils ;  perhaps  some  per- 
ceptible portion  of  it  may  be  found  in  every  soil.  But  it  is  seldom  or  never  found  In  any  soil,  to  su^  an 
extent  as  to  be  of  much  use  as  a  manure  to  other  land.  Eren  where  the  soil  is  iaomrMiiuited  with  a  large 
portion  of  calcareous  matter,  if  it  is  not  in  the  form  of  limestone,  but  minutely  mixed  with  it,  the  bum- 
ing  cannot  either  increase  or  much  alter  the  lime.  If  it  is  in  the  form  of  stones,  howerer  small,  or  in 
what  is  called  limestone  eravel,  there  is  little  chance  of  its  being  calcined  in  the  opoation  of  burning  the 
clay :  it  would  go  througn  that  ordeal  unaltered.  Any  change,  therefore,  that  can  be  made  upon  the 
•mall  portion  or  calcareous  matter  in  the  soil  by  burning  in  the  manner  directed,  can  scarcdy  have  any 
perceptible  effect,  when  that  matter  is  applied  as  manure  to  other  soils.  And  though  it  is  posiilrie  that 
some  qualities  in  particular  soils,  unfovorable  to  vegetation,  may  be  corrected  by  burning*  and  that  in 
some  other  instances  the  fire  may  render  the  clay  more  nutritive  to  plants  (though  I  have  not  been  able 
to  trace  this,  or  even  to  conjecture  bow  it  can  happen),  yet  I  am  much  disposeoto  believe,  that  its  efftet 
as  a  mechanical  mixture  in  opening  the  pores  of  the  soil.  Is  the  chief  improvement  that  can  be  derived 
from  the  application  of  burnt  clay  as  a  manure.  If  it  has  any  other  effect,  it  mutt  be  from  the  soot  or 
carbonic  matter  collected  during  the  operation  of  burning :  or  perhaps  it  may  acquire  by  the  torrefaction 
something  of  a  stimulating  quality,  that  may  for  a  short  ume  promote  the  growth  of  partkular  plants. 
But  these  qualities  can  only  be  to  a  small  extent,  and  continue  to  act  for  a  very  limil«d  period.  {Far» 
Mag.  xxU.  4^) 

S984.  The  action  of  burnt  clay,  according  to  a  writer  in  The  Farmer**  Journal,  is  at 
least  three»foId,  and  may  be  manifold.  It  opens  the  texture  of  stubborn  days,  gives  a 
drain  to  the  water,  spurades  to  the  air,  and  affords  to  tlie  roots  facility  of  penetrating. 
Clay  ashes  burned  from  turves,  containing  an  admixture  of  vegetable  matter,  oon* 
sist,  in  some  small  proportion,  of  v^^ble  alkali,  or  potass,  a  salt  which  is  known  to 
be  a  good  manure.  It  also,  in  most  cases,  happens,  that  a  stiff  cold  day  is  impreg. 
nated  with  pyrites,  a  compound  of  sulphuric  acid  and  iron.-  Although  the  chemical 
attraction  between  these  two  bodies  is  so  strong,  that  it  is  one  of  the  most  difficult  opera- 
tions in  the  arts  totally  to  free  iktm  from  sulphur,  yet  a  very  modeiate  heat  sublimes  a 
laiqge  portion  of  the  sulphur.  The  iron  is  then  left  at  liberty  to  re-absorb  a  portion  of  the 
redundant  sulphuric  acid,  which  too  generally  is  found  in  tfiese  soils,  and  therdiy  sweetens 
the  land  ;  and  it  is  probable,  that  the  bright  red,  or  crimson  calx  of  iron,  which  gives 
coloring  to  the  ashes  when  over  burnt,  is  benefidal  to  vegetation  in  the  present  cas^ 
insomuch  as  it  is,  of  itself,  one  of  the  happiest  aids  to  feii^ty,  as  is  exemplified  in  tha 
red  marl  strau.  and  red  sand  strata  throughout  the  kingdom.  The  evolution  and  recom- 
bination  of  different  gases,  no  doubt,  matoially  afiect  the  question ;  but  it  is  reserved  for 
accurate  chemical  observers  to  give  us  an  account  of  the  processes  which  take  place  in  this 
respect.  Curwen  notices,  that  day  ashes  do  no  benefit  as  a  top-dressing  on  grass, 
which  is  in  part  to  be  explained  by  reason  that  the  ashes,  when  spread  on  the  sur&oe  of 
the  grass,  cannot  exert  the  mechanical  action  on  the  soil  in  the  ways  enumerated. 
NeiSier  can  the  calx  of  iron  come  so  immediately  in  contact  with  the  particles  of  the 
Mil,  for  the  producing  of  any  chemical  effect,  as  it  would  do  if  the  ashes  were  ploughed 
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in.  Id  tboit,  like  naiiy  other  mamnes  which  are  laid  on  the  Mirfaoe,  uoAen  it  contains 
aomecfaini^  soluble  which  may  be  washed  into  the  ground  by  raint^  it  does  very  httle  good ; 

and  the  feeble  proportion  of  vegetable  alkali  is  probab^  the  only  soluble  matter  the 
ashes  contain.  However  sanguine  may  be  the  admirers  of  burnt  clay,  all  experience 
confirms,  that  the  most  beneficial  clay«ashes  are  those  which  are  burnt  from  the  greatest 
proportion  <jf  rich  old  turf,  ancient  banks,  roots  of  bushes,  and  other  vegetable  matters ; 
and  I  conceive  the  value  of  mere  powdered  pottery  (for  sudji  it  is)  may  easily  be  over« 
rated.     (F.  Joum.  1819.) 

9985.  The  common  method  of  burning  ckuf  is  to  make  an  oblong  enclosure,  of  the 
dimensions  of  a  small  house  (say  15  feet  by  lOj  of  green  turf  sods,  raised  to  the  height 
of  3  j  or  4  feet.  In  the  inside  of  this  enclosure,  air-pipes  are  drawn  diagonally,  which 
communicate  with  holes  left  at  each  corner  of  the  exterior  wall.  These  pipes  are  formed 
of  sods  put  on  edge,  and  the  space  between  these  so  wide  only  as  another  sod  can  easily 
cover.  In  each  of  the  four  spaces  left  between  the  air-pipes  and  the  outer  wall,  a  fire  is 
kindled  with  wood  and  dry  turf,  and  then  the  whole  of  the  inside  of  the  enclosure  or 
kiln  filled  with  dry  turf,  which  is  very  soon  on  fire ;  and  on  the  top  of  that,  when  well 
kindled,  is  thrown  the  clay,  in  small  quantities  at  a  time,  and  repeated  as  often  as  neces- 
sary, which  must  be  regulated  by  the  intensity  of  tlie  burning.  The  air-pipes  are  of  use 
on^  at  first,  because  if  the  fire  bums  with  tolerable  keenness,  the  sods  forming  the  pipes 
will  soon  be  reduced  to  ashes.  The  pipe  on  the*  weather  side  of  the  kiln  only  is  left  open, 
the  mouths  of  the  other  three  being  stopped  up,  and  not  opened,  except  the  wind  should 
veer  about  As  the  inside  of  the  enclosure,  or  kiln,  begins  to  be  filled  up  with  clay,  the 
outer  wall  must  be  raised  in  height,  alwajrs  taking  care  to  have  it  at  least  15  inches  higher 
than  the  top  of  the  clay,  for  the  purpose  of  keeping  the  wind  from  acting  on  the  fire. 
When  the  fire  bums  through  the  outer  wall,  which  it  often  does,  and  particularly  when 
the  top  is  overloaded  with  clay,  the  breach  must  be  stopped  up  immediately,  which  can 
only  be  effectually  done  by  building  another  sod  wall  from  the  foundation,  opposite  to  it, 
and  the  sods  that  formed  that  part  of  the  first  wall  are  soon  reduced  to  ashes.  The  wall 
can  be  raised  as  high  as  may  be  convenient  to  throw  on  the  clay,  and  tlie  kiln  may  be 
increased  to  any  sise,  by  forming  a  new  wall  when  the  previous  one  is  burnt  through. 

S986.  Theprinajxd  art  in  burning  consists  in  having  the  outer  wall  made  quite  close 
and  impervious  to  the  external  air,  and  taking  care  to  have  the  top  always  lightly,  but 
completely  covered  with  clay ;  because  if  the  external  air  should  come  in  contact  with 
the  fire,  either  on  the  top  of  the  kiln,  or  by  means  of  its  bursting  through  the  sides,  the 
ihs  will  be  very  soon  extinguished.  In  short,  the  kilns  require  to  be  attended  nearly  as 
closely  as  charcoal  pits.  Clay  is  much  easier  burnt  than  either  moss  or  loam ;  —  it  docs 
not  undergo  any  alteration  in  its  shape,  and  on  that  account  allows  the  fire  and  smoke  to 
get  up  easily  between  the  lumps;  whereas  moss  and  loam,  by  crumbling  down,  are  veiy 
apt  to  smother  the  fire,  unless  caiefully  attended  to.  No  mle  can  be  laid  down  for  regu- 
lating  the  sixe  of  the  lumps  of  clay  thrown  on  the  kiln,  as  that  must  depend  on  the  state 
of  the  fire ;  but  I  have  found  every  lump  completely  bumt  on  opening  the  kiln  ;  and 
some  of  them  were  thrown  on  larger  than  my  head.  Clay,  no  doubt,  bums  more  readily 
if  it  be  dug  up  and  dried  for  a  day  oir  two  before  it  be  thrown  on  the  kiln ;  but  this 
operation  is  not  necessary,  as  it  will  bum  though  thrown  on  quite  wet.  After  a  kiln  is 
fairly  set  a  going,  no  coal  or  wood,  or  any  sort  of  combustible  is  necessary,  the  wet  clay 
bun^uig  of  itself,  and  it  can  only  be  extinguished  by  intention,  or  the*  carelessness  df  tlie 
operator,  —  the  vicissitudes  of  the  weather  having  hardly  any  effect  on  the  fire,  if  properly 
attended  to.  It  may,  perhaps,  be  necessary  to  mention,  that  when  the  kiln  is  burning 
with  great  keenness,  a  stranger  to  the  <^)eration  may  be  apt  to  think  that  the  fire  is  ex- 
tinguished. If,  therefore,  any  person,  either  through  impatience,  or  too  great  curiosity, 
should  insist  on  looking  into  the  interior  of  the  kiln,  he  will  certainly  retard,  and  may 
possibly  extinguish  the  fire  ;  for,  as  before  mentioned,  tlie  chief  art  consists  in  keeping 
out  the  external  air  from  tfie  fire.  Where  there  is  abundance  of  clay,  and  no  great 
quantity  of  green  turf,  it  would  perhaps  be  best  to  bum  the  cby  in  draw-kilns  the  same 
as  lime. 

2987.  Jn  improved  method  (f  burning  day  bas  been  adopted  by  Colonel  Dickson,  at 
Hexham,  and  other  gentlemen,  in  Northumberland.  Instead  of  building  a  kiln,  gratings 
or  arches  of  cast  iron  are  used  to  form  a  vau  hor  funnel  for  the  fuel,  and  over  this  funnel 
the  day  is  built.  The  grated  arches  are  made  about  two  feet  and  a  half  long,  two  feet 
diameter,  and  about  fourteen  inches  high.  One  grating  is  to  be  filled  with  brushwood, 
stubble,  or  any  other  cheap  fuel,  and  the  clay  as  it  is  dug,  built  upon  it  to  a  convenient 
height,  leaving  small  vacancies,  or  boring  holes,  to  allow  the  heat  to  penetrate  to  the 
middle  and  outer  parts  of  the  clay.  When  a  sufficient  quantity  is  built  upon  the  first 
grating,  another  is  added  at  either  or  botli  ends,  filled  with  similar  fuel,  and  the  clay 
built  upon  them  as  before.  This  process  is  continued  until  10,  12,  or  a  greater  number, 
of  the  gratings  have  been  used,  when  one  end  is  built  up  or  covered  witli  clay,  and  at  the 
other,  under  the  last  grating,  a  fire  is  nnade  of  coals  or  faggot  wood.     The  end  at  which  the 
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■n  it  nula  diould  face  the  wiod  if  pcMoble,  and  if  tbe  proem  fan  been  pMpalr  ton- 
ducted  (he  cl*;  oill  be  eftectudly  burnt.     B;  coromenciog  witb  t  ccDtre  gndng  id  ttie 
fonnof  BcroB  (Jig-  416.  ^  tbe  worknuui  ro>7  build  from 
four  ends  in  the  place  of  two ;  thii  contriTance  will  afford 
■  focilit;  in  tbe  work ,  and  have  *  draft  of  wind  at  P 


iidug. 

'lee  mil  by  lime  witAaut 
«en,  [FarTn.  Hag,  vol. 
iTi.  p.  IL,  i'£')  in  uje  loiiuwing  manner.  Mounda  of 
NTcn  yards  in  length,  tbree  and  a  lialf  in  brndlh,  are 
Undlcd  with  seventh-two  Winchealer  bushelt  of  lime. 
Vint,  a  layer  of  dry  tods  or  parings,  □□  whidi  a  quantity  i 
with  it,  then  a  covering  of  eight  inches  of.  sods,  on  wbic 

■pr«d,  and  covvred  a  foot  lliiek  ;  the  height  of  the  mound  being  about  a  yard.  In 
twenty-four  houn  it  will  take  fire.  The  lime  ahould  be  immediately  from  tbe  kiln. 
It  ii  better  to  »oBbr  it  to  ignite  itself,  than  to  effect  it  by  the  operatic*  of  water.  When 
the  fire  is  fairly  kindled,  fresh  sodi  must  be  applied.  Mr.  Curwen  recommendB  obtuning 
a  lufUdent  body  of  a>hn  before  any  clay  was  put  on  tbe  mounda.  Tbe  fire  naturally 
riaes  to  tbe  top.  It  takei  less  time,  and  does  more  work  to  draw  down  the  aihes  from 
tbe  top,  and  not  to  suffer  It  to  rise  abore  sii  feet.  ITie  former  practice  of  burning  in 
kilns  was  more  eipensive  ;  did  much  leas  work  ;  and,  in  many  instances,  ealdned  the 
■ibes,  and  rendered  tlwm  of  no  value. 

8990.  [fM  n/'pyriffj  m  himinir  c(djf.  A  writer  in  3^  .Firmer-'i  AurnaJ{Dec.  1SSI\ 
asserts  that  "  the  greater  part  of  milny  beds  of  eold  clay  contain  in  them  a  substance, 
or  ingredient,  which  ii  in  itself,  to  a  great  degree,  combustible,  as  is  known  to  every 
brick-bumer.  This  probably  is,  in  most  cases,  tbe  sulphur  of  tbe  pyrites  contained  in 
tbe  elay;  but  be  it  what  it  may,  it  prevails  to  such  a  degree,  that  a  very  Email  nuantily  of 
fbel  is  usually  sufficient  to  bum  a  very  lat^  body  of  clay.  It  is  only  requisite  to  have 
sufficient  fuel  to  set  fire  lo  the  heap  at  first,  so  as  to  raise  a  body  of  lieat ;  and,  for  the 
rest,  the  clay  will  nearly  burn  of  itself,  being  judiciously  arranged  round  and  upon  the 
burning  centre.  'ITie  a^es  are  in  the  best  state  when  they  have  been  exposed  only  to  a 
modetateheati  namely,  to  a  heat  not  only  far  below  what  will  produce  vitrification,  but 
even  so  low  as  not  lo  produce  a  permanent  red  color  :  the  black  ashes,  or  dirty  red,  and 
browiush  red,  being  made  superior  in  value  lo  bright  red  ashes,  that  is.  lo  well  burnt 
bricks.  Tbe  heal  is  moderated  chiefly  by  the  judicious  application  of  the  crumbs  and 
.  mouldering  fragments  of  clay  or  soil,  so  as  to  prevent  tbe  draft  of  the  air  through  the 
apertures  between  the  large  clods  or  tuFls  from  being  too  free.  A  very  small  admixture 
of  vegetable  fuel  suffices  to  keep  up  the  fire. 

S991 .  The  applicalioH  if  burnt  clay  ni  a  majfiire  is  the  same  as  that  of  lime :  it  ia 
■pread  over  fallows  or  lands  in  preparation  for  turnips,  at  the  rate  of  fVoai  thirty  to  fifty 
loads  or  upwards  per  acre. 


Agricullund  OperMimt  Ttqmring  the  Aid  o^  Ldberitig  Collie. 

2993.  Opemtimi  n^uiring  lie  aid  iflaboriag  tattle,  are  in  a  peculiar  manner  entitled 
to  tbe  app^lation  of  agricultural.  Almost  all  tbe  operations  deacribed  in  tbe  fonno- 
Chapter,  may  be  perfbrmed  by  common  country  laiwreia;  but  those  we  are  now  to 
eiHer  on,  are  exclusively  perfoimed  by.  ftrni  servants.  They  may  be  daned  aa 
operations  for  the  use  and  management  of  live  stock,  labors  on  the  soil,  and  compooiMl 
operatian  . 

■    SacT.  I-      Operatimufor  tie  Cart  if  List  Slack. 

SM3.  Herding  or  tending  of  cattle  is  the  umplesl  operation  with  domestic  animah. 
It  axwials  in  conducting  tbem  to  a  certain  pasturage ;  keeping  them  within  tbe  pre- 
Ktibcd  limits;  preventing  tliem  from  injuring  one  another ;  observing  if  any  are  dia- 
ewed,  and  the  lite.  It  is  commonly  performed  with  tbe  aid  of  tbe  dog,  and  by  boys  or 
^Is  for  ■  small  herd  or  flock,  and  aged  or  elderly  men  for  larger  herds.  In  modem 
times,  the  piaceoflhecow  and  caltieherdisgenerallyiuppliedby  fences;  but  where  lai^ 
Hocks  of  sheep  are  kept,  it  is  still  necesjary  to  have  a  shepherd ;  not,  in  many  caaea,  so 
much  to  keep  the  l!ock  together  and  in  Its  proper  place,  as  to  watch  the  progress  of  Iheii- 
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growth,  the  approaches  of  dtaeaae,  parturition,  &c.  In  almost  all  cases,  mild  and  gentle 
treatment  ought  to  be  made  the  sine  qua  non  of  the  herdman*8  conduct 

2994.  (leaning  cattle  is  the  operation  of  rubbing,  brushing,  combing,  and  washing 
their  bodies  and  picking  their  feet  The  legs  of  cattle,  when  soiled  by  labor,  are  com* 
monly  washed  by  walking  them  two  or  three  times  through  a  pond,  formed  on  purpose, 
in  or  near  to  farmeries.  As  soon  as  they  are  put  in  the  stable  and  unharnessed,  the  legs, 
and  such  parts  as  are  wetted,  should  be  powerfully  rubbed  with  dry  straw,  so  as  to  dry 
the  hair,  and  the  same  process  should  be  applied  to  the  rest  of  the  body  if  they  have  been 
in  a  state  of  copious  penpiration.  At  the  same  time  their  feet  should  be  picked,  and  their 
lioofs  fireed  from  any  earth  or  small  stones  which  may  have  lodged  under  the  shoe,  or  in 
the  case  of  laboring  oien  between  the  hoofs.  Combing  and  brushing  can  only  be  per- 
formed when  tlie  hair  and  skin  are  perfectly  dry»  and  in  farmeries  is  generally  done  in 
the  morning  when  they  are  first  fed,  and  in  the  evening  when  last  fed.  In  general,  it 
may  be  considered  as  experimentally  decided,  that  cleaning  cattle  of  every  description, 
cows  and  oxen,  as  well  as  horses,  contributes  much  to  thdr  health  as  well  as  to  their 
beauty.  If  swine  were  cleaned  as  regularly  as  horses,  there  can  be  no  doubt  they  would 
be  equally  benefited  by  it.  Some  amateurs  have  their  feeding  swine  reguUrly  cleaned ; 
but  the  greater  part  of  professional  agriculturists  content  th«nselves  with  fixing  one  or 
more  rubbing  posts  in  each«iye,  with  frequent  renewing  of  the  litter. 

299.5.  Feeding  or  supplying  food  to  cattle,  is  an  operation  which,  like  every  other, 
however  simple  or  luimble,  requires  attention  and  a  principle  of  action.  Food  ought  to 
be  given  at  stated  times,  in  such  quantities  as  to  satisfy  but  not  glut  the  animals,  and 
varied  in  quality  so  as  to  keep  alive  appetite.  Water  ought  to  be  regularly  supplied 
according  to  the  kind  of  food,  the  state  of  the  animal,  and  the  season  of  the  year.  Cat- 
tie,  who  are  fed  in  part  on  green  food  or  roots,  will  require  less  water  than  thoee  fed  on 
dry  hay,  straw,  or  com ;  and  cattle  that  have  been  at  work  and  perspiring,  will  require 
more  water  than  such  as  have  been  idle  or  at  pasture.  In  summer,  cattle  fed  on  dry 
food  obviously  require  more  water  than  in  winter,  owing  to  the  increased  perspiration. 
The  case  of  sick  animals  must  be  regulated  by  the  nature  of  their  disease,  or  directed 
by  the  veterinary  surgeon.  In  treating  of  agricultural  animals,  (Part  III.)  we  shall 
give  the  diseases,  and  treatment  of  each. 

2996.  Tke  harnessing  of  cattle  requires  attention,  (rst,  that  the  harness  be  in  complete 
order ;  and  secondly,  £at  it  fit  the  parts  of  the  animal  to  which  it  is -applied.  CoUara 
and  saddles  are  the  leading  articles,  and  when  they  gall  or  in  any  way  incommode  the 
animal,  they  are  ruinous  to  his  comfort,  and  soon  render  him  unfit  for  labor.  Even 
when  they  fit  properly,  au  improper  mode  of  fixing  the  collar-blades  (hames),  and  tying 
the  girth  of  the  saddle,  may  greatly  annoy  the  animal,  and  render  him  restive  during  the 
whole  period  he  is  in  yoke. 

2997.  The  yoking  of  draught  animals  requires  still  more  attention  than  harnessing 
them.  To  know  when  an  animal  is  properly  yoked,  or  placed  in  proper  circumstances 
to  perform  the  kind  of  labor  assigned  to  bim,  it  is  necessary  to  have  clear  ideas  as  to  the 
kind  of  power  to  be  exerted  by  the  animal,  whether  drawing,  carrying,  pushing,  or  two,  . 
or  all  of  these.  The  horse  and  ox  draw  from  their  shoulders,  carry  from  their  back,  and 
push  with  their  breech.  The  point  of  resistance  in  all  weights,  or  objects  to  be  dragged 
or  pushed  along  the  ground's  surface,  lies  below  the  centre  of  gravity ;  and  in  all  cases 
of  drawing,  a  hne  from  this  point  of  resistance  to  the  collar  of  the  animal,  should  form  a 
right  angle  with  the  plane  of  the  collar-bone.  Hence  the  necessity  of  not  suspending 
the  plough  chains  from  the  back  of  the  animal  by  means  of  the  back  band,  as  is  some- 
times done^  but  of  allowing  them  to  hang  freely  so  as  to  form  a  straight  line  from  the 
collar  bladea  throucfa  the  muzzle  of  the  plough  to  the  point  of  resistance.  Hence  also 
the  advantage  of  ycSdng  two  horses  in  a  cart  by  means  of  the  endless  rope  or  chain  already 
dcscr^Md  (2613.).  In  yoking  animals  where  the  bbor  is  principally  carrying  a  weight, 
as  in  carting,  great  care  is  requisite  that  the  weight  be  not  oppressive,  and  tint  the  sus- 
pending duiin  move  freely  in  the  groove  of  the  saddle  so  as  to  produce  a  perfect 
equipoise.  Various  opinions  are  entertained  as  to  the  weight  which  a  horse  can^  carry 
with  or  without  drawuig  at  the  same  time.  According  to  the  practice  of  experienced 
carters,  if  a  one-horse  cart  is  loaded  with  20  cwt,  5  cwt,  but  not  more,  may  be 
allowed  to  rest  on  the  back  of  the  horse  by  means  of  the  traces,  chain,  and  saddle^ 
This  is  meant  to  apply  where  the  roads  are  level ;  in  going  up  or  down  hill  to  admit  of 
the  same  proportion  of  weight,  the  traces,  or  shafts,  or  the  bearing  chain,  must  be 
lowered  or  raised  according  to  circumstances.  Yoking  animals  to  push  only,  is  a  case 
that  seldom  or  never  occun ;  but  it  will  be  useful  to  mendim,  that  as  the  line  of  the 
breech  of  animals  is  nearly  perpendicular  to  the  horizon,  so  the  principle  being,  that  the 
line  of  ezerdon  should  be  at  ri(^t  angles  to  the  exerting  surface ;  so  the  direction  of 
pushing  or  backing,  as  it  is  commonly  called;  may  be  a  horizontal  line,  or  a  line  panllel 
lo  the  Borftoe  on  wbidi  the  wsmtl  stiods. 
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SxcT.  II.     Labors  with  CaUle  on  tht  A»t/. 

2998.  Plougking  is  Justly  considered  tbe  most  impoituit  of  a^rfcultutil  opcradons,  •• 
on  the  manner  in  wliich  tlus  is  performed,  depends  the  fadlity  of  executing  all  succeeding 
operations  on  the  same  piece  of  land.     The  plough  acts  as  a  wedge,  separating  a  portion 
of  tbe  soil  and  turning  it  over  at  the  same  time.     If  this  wedge  is  properl  j  constructed, 
and  if  tlie  soil  presented  everywhere  the  same  resistance  to  it,  it  would  require  no  liolding, 
but  would  maintain  its  posiuon  when  drawn  along  by  the  cattle ;  but  as  tbe  least  ine* 
quality  of  surface,  or  tenacity,  or  the  additional  resistance  of  a  root  or  stone  destroys  the 
eqnilibrium  of  the  forces  acting  against  the  wedge,  the  presence  of  the  holder  or  ploughmaik 
becomes  necessary  to  adjust  its  position.     In  two-wheeled  ploughs,  boweTer,  this  is 
done  in  a  great  measure  by  the  wheels,  but  not  so  rapidly  as  by  tbe  instantaneous  move- 
ment of  the  holder  on  the  ends  of  the  handles  acting  as  levers.     Itie  manual  operation 
of  holding  the  plough  in  a  proper  position,  and  directing  the  horses  or  cattle  which  draw 
it  at  the  same  time,  is  only  to  be  acquired  by  experience ;  when  once  attained  it  is  perhaps 
the  most  agreeable  and  healthy  of  agricultural  exercises,  the  body  being  kept  upright,  the 
arms  and  legs  brought  into  action,  and  also  the  eye  and  the  mind,  to  keep  the  funow 
straight  and  of  regular  width  and  depth,  and  the  voice  to  speak  to  the  horses.     It  b 
almost  needless  to  mention  that  the  art  of  drawing  a  straight  lurrow  with  a  plough  in 
which  the  horses  are  yoked  in  pairs,  consists  in  keeping  each  of  the  horses  a  small  distance 
apart,  so  as  to  see  forward  between  them ;  and  next  to  fix  the  eye  on  two  or  more  objects 
beyond  the  land  to  be  ploughed,  and  keep  these  objects  and  the  coulter  or  munle  <^  the 
plough  always  in  one  line.     By  far  the  best  practiofd  directions  for  ploughing  have  been 
given  by  the  author  of  the  article  Agriculture  in  the  supplement  to  the  Eneifdopadia 
Brit.  9  which  we  shall  quote  at  length. 

2999.  Three  diffkreni  poi/its  reqtdre  particular  atientkm  to  fioHgklng :  1.  The  bresdtb  of  the  dice  to  be 
cut ;  S.  its  depth ;  and  3.  tbe  degree  in  which  it  ia  to  be  turned  over ; — which  \ut  circumstaoco  depends 
both  upon  the  construction  of  the  plough,  particularly  tbe  mould-board,  and  the  care  of  the  ptonafaman. 

>  9000.  TV  breadth  and  depth  of  the  jurrom-^tUce  are  regulated  by  judiciously  pladng  tbe  diaugot  on  the 
nossle  or  bridle  of  the  plough  ;  setting  it  so  as  to  go  more  or  lets  deep,  and  to  take  more  or  1cm  land  or 
breadth  of  slice,  according  as  may  be.  desired.  In  general,  the  plough  is  so  regulated  Chat,  if  left  to  itsdf. 
and  merely  kept  from  falling  over,  it  would  cut  a  little  broader  and  a  little  deeper  than  is  required.  TbiQ  • 
coulter  is  also  placed  with  some  inclination  towards  tbe  left  or  land  side,  and  the  point  of  tbe  sock  or  shave 
has  a  slight  tendency  downwards. 

3001.  The  degree  to  which  theJUrrow-tUee  iumt  aver,  is  in  a  great  measure  determined  by  the  pniporlioD 
between  its  breadth  and  depth,  which  for  general  purposes  is  usually  as  three  is  to  two :  or  when  tbe 
Airrow  is  nine  inches  broad,  it  ought  to  be  six  inches  m  depth.  When  the  slice  is  cut  in  tills  nroportlM, 
it  will  be  nearly  half  turned  over,  or  recline  at  an  angle  of  forty  or  forty-five  degrees :  and  a  field  so 
ploughed  will  have  its  ridges  longitudinally  ribbed  into  angular  drills  or  ridgelets.  Butif  toe  slice  is  much 
broader  in  proportion  to  its  depth,  it  wiU  be  almost  oompleCely  overturned,  or  left  nearly  flat  widi  its 
original  surface  downwards ;  and  each  successive  slice  will  be  somewhat  overlapped  by  that  which  was 
turned  over  immediately  before  it  And  finally,  when  the  depth  materially  exceeds  tbe  width,  each 
furrow-slice  will  (all  over  on  its  ude,  leaving  all  the  original  surface  bare,  and  only  laid  somewhat  obliqudy 
to  tbe  borison. 

300S.  Ptoughifigwth  the  breadth  and  defdh  nearly  in  the  proportion  qf  three  to  too,  is  best  adapted  fbr 
laying  up  stubble  land  al\er  harvest,  when  it  is  to  remain  during  winter  exposed  to  tbe  mellowing  infliMTice 
of  frost,  preparatory  to  fallow  or  turnips. 

dOOS.  TTu:  thaUow  furrow  qf  consideraUe  width,  as  five  inches  in  depth  by  eight  or  nine  wide,  is  under- 
stood to  aAiwer  best  for  breaking  up  old  leys ;  because  it  covers  up  toe  grass  tur^  and  does  not  bury  tl^ 
manured  soil 

aOM.  Ploughing  with  the  depth  of  the  furrow  considerably  eseeedbig  the  width,  ia  a  most  unprofitsble  aad 
*  uselessly  slow  operation,  which  ought  seldom  or  never  to  be  adopted 

3005.  The  most  generally  ustfUl  breadth  qf  afurrovo-sHce  is  from  eight  to  ten  inches,  and  tbe  depth,  which 
ought  to  be  seldom  less  than  tour  inches,  cannot  often  exceed  six  or  eight  inches,  except  in  soils  uncom- 
monly thick  and  fertile  When  it  Is  necessary  to  go  deeper,  as  for  carrots  and  some  other  decpjroocad 
plants,  a  trench  ploughing  may  be  given  by  means  of  a  second  plough  following  In  the  same  Aixrow. 

3006  Shallow  ploughing  ought  always  to  be  adopted  after  turuips  are  eaten  on  the  ground,  that  the 
manare  may  not  be  buried  too  deep )  and  also  in  covering  Ume,— especially  If  the  ground  has  been  pahre- 
xixod  by  fallowing,  because  it  naturally  tends  to  sink  in  tne  soii  In  ploughiiw  down  fiirm«yanl  dung,  it  is 
commonly  necessary  to  go  rather  deep,  that  no  part  of  the  manure  may  be  left  exposed  to  theatno^ereu 
In  the  first  ploughing  for  fallows  or  green  crops,  it  is  advisable  to  work  as  deep  as  possible,  and  no  great 
daneer  is  to  be  apprehended,  though  a  small  portion  of  the  sohsoU  be  at  that  time  brooght  lo  tbe 
surface. 

3007  thefiirrow-^ices  are  generally  distributed  into  beds  varying  in  breadth  according  to  circumstances  t 
these  are  called  rUges  or  lands,  and  are  divided  from  one  another  by  gutters  or  open  ftirrows.  Tliese  hut 
serve  as  glides  to  the  hand  and  eye  of  the  sower  to  the  reapers,  and  also  for  tbe  qi|riioatloa  ofmanursa  in 
a  rcgubr  manner.  In  soils  of  a  strong  or  retentive  nature,  or  which  have  wet  close  sulisoils,  these  furrows 
serve  likewise  as  drains  for  carrying  oiT  the  surCue  water,  and  being  cleared  out,  after  the  land  is  sown 
and  harrowed,  have  the  name  of  water  fitrrows. 

3008.  Ridges  are  not  only  different  in  breadth,  but  are  raised  more  or  less  in  tbe  middle,  on  diflhfcnC 
soils  On  clayey  retentive  soils,  tbe  groat  point  to  be  attended  to  is  the  discbarge  of  superfluous  water. 
But  narrow  ridges  or  stitches  ot'fyom  three  to  five  ftet,  are  not  approved  of  in  some  of  the  best  culttvmted 
countiesL  In  these  a  breadth  of  fifteen  or  eighteen  feet,  tbe  buid  raised  by  two  gatherings  of  tbe  pkNigh. 
is  most  commonly  adopted  for  such  soils ;  such  ridges  being  thought  more  convenient  for  manuring, 
sowing,  harrowing,  and  reaping,  than  narrower  ones ;  and  the  water  is  drained  off  quite  as  efibctually. 

J0U9.  Ridges  on  dry  porous  turnip  soils,  may  be  formed  much  broader ;  and  were  it  not  fiv  tlieir  use 
in  directing  the  laborccs,  may  be,  and  sometimes  are,  dispensed  with  altogether.  They  are  often  thirty. 
or  thirty-six  feet  broad,iwhich  in  Scotland  are  called  band-win  ridges,  because  reaped  by  a  band  of  shearen, 
commonly  six,  served  by  one  binder.  If  it  be  wished  to  obliterate  the  intermodiate  flirrows,  this  may  be 
done  by  caktins  up  a  narrow  ridgciet  or  single  bout'dxill  between  tbe  broad  lidges  wbidi  is  afterwards 
levellwl  by  the  narrows. 

3010.  The  mode  qf  forming  ridgfs.  straight  and  qf  untform  breadth,  is  as  folknrs ;  kt  as  snppose  a  fleU 
perfectly  level  that  is  intended  to  be  laid  ofT  into  ridj^es  of  any  delerminidde  breadth.  Tlie  best  pkmflu 
man  belonging  to  the  farm  cMiducts  the  operation,  with  the  aid  of  throe  or  more  poles  shod  with  ireBy  in 
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tlie  fMamfnff  mamier:  Tlie  llitt  thing  Is  to  mark  off  the  hmd  ildgM.  oB  wMeh  dM  honai  turn  far 
plouj^ing,  which  should  in  fenenil  be  of  an  equal  breadth  from  the  booiMQiig  lines  of  the  field,  if  these 
lines  are  not  very  crooked  or  irregular.  The  next  o|ierati(m,  assuming  one  straight  side  of  the  field,  or  a 
line  that  has  been  made  straight,  as  the  proper  direction  of  the  ridges,  is  to  measure  off  from  It  with  one 
of  the  poles  (all  of  them  of  a  certain  length,  or  ezprassing  specific  measures),  half  the  intended  breadth 
of  the  ridge,  if  it  is  to  be  gathered,  or  me  breadth  and  a  half  if  to  be  plolighed  flat ;  and  there  the 

Coughman  sets  up  a  pole  as  a  direction  for  the  plough  to  enter.  On  a  line  with  this,  and  at  some  distance, 
i  plants  a  second  poi«^  and  then  in  the  same  manner  a  third,  fourth,  ttc,  as  the  irregularity  of  the  sur- 
laoe  may  render  oeoeasary,  though  three  must  always  be  employed, — the  last  of  them  at  the  end  of  the 
intended  ridge,  and  the  whole  in  one  straight  line.  He  then  enters  the  plough  at  the  first  pole,  keeping 
the  line  of  poles  exactly  between  his  horses,  and  plou{^s  down  aU  tiie  poles  successively ;  halting  his  horses 
at  each,  and  replacing  it  at  so  many  feet  distant  as  the  ridges  are  to  be  broad ;  so  that  when  he  reaches  the 
end  of  the  ridge,  all  nis  poles  are  again  set  up  in  a  new  line  parallel  to  the  first  He  returns  however, 
along  his  former  track,  correcting  any  deviations,  and  throwing  a  shallow  ftinow  on  Uie  side  opposite  to 
his  former  one.  These  Airrows,  when  revoaed,  rorm  the  crown  of  the  ridge,  and  direct  theploi^meii 
who  are  to  follow.  The  same  operations  are  carried  on  until  the  whole  field  is  marked  out  This  is  called 
Jeiring  in  Scotland,  and  striking  the  fitrrowM  in  England.  It  is  surprising  with  what  aocumcy  these  lines 
are  drawn  by  skilful  ploughmen. 

SOU.  ilnoMtfr  mir/Md  has  been  adopted  for  the  same  purpose,  which  promises  to  be  useftil  with  lesa 
experienced  workmen.  A  stout  lath  or  pole,  exactly  equal  in  length  to  the  breadth  of  the  intended  ridge, 
is  fixed  to  the  plough,  at  right  angles  to  the  line  of  the  draught,  one  end  of  which  is  placed  across  uie 
handles  exactly  opposite  the  coulter,  while  the  other  end  projects  towards  the  left  hand  of  the  plough: 
man,  and  is  preserved  in  its  place  by  a  ^ope  passing  from  it  to  the  collar  of  the  near  dde  horse.  At  the 
outer  end  of  the  lath,  a  coulter  or  harrow  tine  is  fixed  perpendicularly,  which  makes  a  trace  or  mark  on 
the  ground  as  the  plough  moves  onwards,  exactly  parallel  to  the  line  of  draught  By  this  device,  when 
the  plough  ia/orteg  the  crown  of  one  ridge,  the  marker  traces  the  line  on  which  the  next  ridge  is  to  be 
Jeired.    jGeneral &poH of  SeoUamL  voLL  pi S54.) 

dOlS.  the  direedtm  and  length  qf  rUget,  are  points  which  must  evidently  be  regulated  by  the  nature  of 
the  sttf&oe,  and  the  alie  of  the  field.  Short  angular  ridges,  called  tetts,  which  are  often  neoessaxy  In  a 
field  with  irregular  boundaries,  are  always  attended  with  a  ooosiderablo  loss  of  time,  and  ou^t  to  be 
avoided  as  mixdi  as  possible. 

aoia  In  ploughing  Ueep  land  it  is  advisable  to  give  the  ridges  an  Inelioatlon  towards  the  right  hand  at 
the  top,  by  which,  m  going  up  the  acclivity,  the  furrow  £slls  more  readily  fhmi  the  plough,  and  with  leia 
fatigue  to  the  h(nses.  Another  advantage  of  forming  ridges  in  a  slanting  direction  on  sucn  land  is,  that 
Che  soil  is  not  so  iqit  to  be  washed  down  from  the  higher  ground,  as  if  the  ridges  were  laid  at  ri^t  angles. 
Wherever  dicumstanoes  will  permit,  the  best  direction,  however,  is  due  north  and  south,  by  which  the 
grain  on  both  sides  of  the  ridge  enjoys  nearly  equal  advantages  from  the  infiuenoe  of  the  sun. 

9014.  RAbing,  a  kind  of  imperfect  ptoug^m^,  was  formerly  common  on  land  intended  for  barlev,  and 
was  executed  soon  after  harvcet,  as  a  preparation  for  the  spring  |4oiu^ings.  A  similar  operation  is  still 
in  use  in  some  places,  after  land  has  been  pulverised  by  clean  ploughinjgs,  and  is  ready  for  receiving  the 
seed.  By  this  method  only  half  the  land  is  stirred,  the  ftirrow  being  laid  over  quite  flat,  and  covering  an 
equal  space  of  the  level  surface.  But,  except  in  the  latter  instance,  where  com  is  meant  to  grow  In  pa. 
'  nllel  lines,  and  where  it  is  used  as  a  substitute  ibr  a  driil-maehine,  rtbblBg  is  highly  oblectioiiahle,  and  nas 
become  almost  obscdeta 

SOI  5.  Laa»d  thut  formed  into  ndget,  is  afterwards  cuUioated  without  marking  out  the  ridge* 
anew,  until  the  inter-furrows  haye  been  obliterated  by  a  fallow  or  fallow  crop.  Thii  is  done 
by  one  or  other  of  the  following  modes  of  ploughing.  1.  If  the  soil  be  dry,  and  the 
land  has  been  ploughed  flat,  the  ridges  are  split  out  in  such  a  way,  that  the  space  which 
the  crown  of  the  old  ridge  occupied  is  now  allotted  to  the  open  furrow  between  the  new 
ones.  This  is  technically  called  crown  and  furrow  j)loug/ang»  S.  When  the  soil  is 
naturally  rather  wet,  or,  if  the  ridges  have  been  raised  a  little  by  former  jrfoughings,  the 
form  of  the  old  ridges,  and  the  situation  of  the  inter-furrows,  are  preserved  by  whatts  called 
casting,  that  is,  tiie  furrows  of  each  ridge  are  all  laid  in  one  direction,  while  those  of  the 
neit  adjoining  ridges  are  turned  the  contrary  way;  two  ridges  being  always  ploughed 
together.  3,  It  is  commonly  necessary  to  raise  the  ridges  on  soils  Tery  tenacious  of 
moisture,  by  what  is  called  gathering,  which  is  done  by  the  plough  going  round  the 
ridge,  beginning  at  the  crown  and  raising  all  the  furrow  slices  inwards.  4.  This  last 
eperation,  when  it  is  wislied  to  give  the  land  a  level  surface,  as  in  fallowing,  is  reversed 
by  turning  all  the  fufrow-sUces  outwards ;  beginning  at  the  inter-furrows,  and  leayuig 
an  open  furrow  on  the  crown  of  each  ridge.  In  order  to  bring  the  lan4  into  as  lerd  a 
state  as  possible,  the  saine  mode  of  ploughing  or  cleaning,  as  it  is  called,  may  be  repeated 
as  often  as  necessaiy. 

3016.  With  retpect  to  ploughing  retativdy  to  time,  in  the  strongest  lands,  a  pair  of 
good  horses  ought  to  plough  three  quarters  of  an  acre  in  nine  hours,  but  upon  the  same 
land,  after  the  first  ploughing,  on  friable  soils,  one  acre,  or  an  acre  and  a  quarter  is  a 
common  day's  work.  Throughout  the  year,  an  acre  a  day  may  be  considered  as  a  full 
average,  on  soils  of  a  medium  consistency.  The  whole  series  of  furrows  on  an  English 
statute  acre,  supposing  each  to  be  nine  inches  broad,  would  extend  to  19,360  yards ;  and 
adding  twelve  yards  to  every  220  for  the  ground  travelled  over  in  turning,  the  whole 
wosk  of  one  acre  may  be  i*ir1*"^**^  as  extending  to  20,416  yards,  or  eleven  miles  and 
neariy  five  furlongs. 

3017.  In  ploughing  relatuiebf  to  season,  it  is  well  known,  that  clayey  or  tenacious  soils 
should  never  be  ploughed  when  wet ;  and  that  it  is  almost  equally  improper  to  allow  them 
to  became  too  dry ;  especially  if  a  crop  is  to  be  sown  without  a  second  ploughing.  The 
state  in  which  such  lands  should  be  ploughed  is  that  which  is  conmionly  in£cated  by  the 
phrase,  '<  between  ^  wet  and  the  dry,"  —  while  the  ground  is  slightly  moist,  mellow^ 
and  the  least  cohesive. 

3018.  The  season  bestjar  piUni^fiing  the  first  time  for  fallow  or  green  cropi,  is  immedi* 
ately  after  fatn^ett,  or  after  wbmt  sowing  is  finished ;  *and  when  this  land  has  been  gone 
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over,  the  old  tough  swards,  if  thers  be  any,  are  next  turned  up*  The  renoDi  tar 
ploughing  so  early  are  sufliciently  obvious ;  as  tlie  frosts  of  winter  render  the  soil  mere 
friable  for  the  spring  operations,  and  assist  in  destroying  the  weed  roots.  In  some 
places,  however,  the  first  ploughing  for  fallow  is  still  delayed  till  after  the  spring 
seed-time. 

3019.  The  cuUvhUot^  gnibber,  scvffler,  scarjflers  and  such  like  implements  (25SS.)»  are 
used-to  lessen  the  number  of  ploughings  in  nllows  or  light  free  soils.  Their  operation 
differs  from  that  of  the  plough  in  not  reversing  the  surface,  and  therefore  they  can  never, 
as  some  have  proposed,  become  a  substitute  ibr  that  implement.  Sdll  the  grubber  is  a 
valuable  implement.  William  I^ester,  late  of  Northampton,  who  is  said  first  to  have 
invented  an  implement  of  this  kind,  declares  himself  confident  that  one  man,  a  boy,  and 
six  horses,  will  move  as  much  land  in  a  day,  and  as  effectually,  as  six  ploughs :  — meaning 
land  in  a  fallow  state,  that  has  been  previously  ploughed.  We  have  elsewhere  pointed 
out  the  mode  of  using  this  description  of  tillage  implements  (2d 27.),  one  great 
advantage  of  which  is  that  they  may  be  used  by  the  unskilful,  and  even  by  operators 
who  cannot  guide  a  plough. 

3020.  The  ojteration  rfhmmnmng  Is  intended  both  to  drag  out  weeds  and  to  cover  the 
seeds  when  sown.  It  h  obvious  that  implements  of  different  sizes  are  not  onl^  necessary, 
but  even  that  these  implements  sliould  be  worked  in  different  ways,  according  to  tlie 
strength  and  condition  of  the  soil  on  which  they  are  employed,  and  the  nature  of  the 
work  to  be  executed.  When  employed  to  reduce  a  strong  obdurate  soil,  not  more  than 
two  of  the  common  sort  (2569.)  should  be  yoked  together,  because  they  are  apt  to 
ride  and  tumble  upon  each  other,  and  thus  impede  the  work,  and  execute  it  imperfectly. 
It  may  also  be  remarked  that  on  rough  soils,  harrows  ought  to  be  driven  as  fsst  as  the 
horses  can  walk  ;  because  their  effect  is  in  direct  proportion'  to  the  degree  of  velocity 
with  which  they  are  driven.  In  ordinary  cases,  and  in  every  case  where  harrowing  is 
meant  for  covering  the  seed,  and  the  common  implement  in  use,  three  harrows  are  the 
best  yoke,. because  they  fill  up  the  ground  more  efi*ectually,  and  leave  fewer  vacancies, 
than  when  a  smaller  number  is 
employed:  the  improved  forms, 
calculated  to  cover  the  breadth 
of  two  or  more  of  the  old 
harrows  by  one  frame  (fig. 
417.),  are  only  calculated  for 
flat  ridges ;  or  for  working  dry 
lands  in  which  ridging  is  not 
requisite. 

3021.  The  harrow-man's  ai- 
iention,  ai  the  seed  process,  should 
be  constantly  directed  to  prevent 
these  implements  from  riding 
upon  each  other,  and  to  keep 
them  clear  of  every  impediment, 
from  stones,  lumps  of  earth,  or 
clods,  and  quickens  or  grass 
roots ;  for  any  of  these  prevent 
the  implement  from  working  with  perfection,  and  causes  a  mark  or  trail  upon  the 
surface,  always  unpleasing  to  the  eye,  and  generally  detrimental  to  the  vegetation 
of  the  seed. 

3022.  Harrowing  is  usually  given  it}  different  dxrectimts^  first  in  length,  then  across, 
and  finally  in  length,  as  at  first.  Careful  agricultors  study,  in  the  finishing  part  of  the 
proces^  to  have  the  harrows  drawn  in  a  straight  line,  without  sufiTering  the  horses  to  go 
in  a  zig-zag  manner,  and  are  also  attentive  that  the  horses  enter  fairly  upon  the  ridge,, 
without  making  a  curve  at  the  out<set  In  some  instances,  an  excess  of  harrowing  baa 
been  found  very  prejudicial  to  the  succeeding  crop ;  but  it  is  always  necessaiy  to  give 
so  much  as  to  break  the  furrow,  and  level  the  surface,  otlierwise  the  operation  is  imper- 
fectly performed. 

3023.  HoTK  hoeing  Is  the  operation  of  stirring  the  ground  between  rows  of  vegetables, 
by  means  of  implements  of  the  hoe,  coulter,  or  pronged  kind,  drawn  by  horses.  Who- 
ever can  guide  a  plough  will  find  no  difficult  in  managing  any  implement  used  for 
stirruQg  ground.  The  easiest  kinds  are  those  which  have  few  hoes  or  coulters,  or  shares, 
and  a  wheel  in  front ;  and  the  easiest  circumstences,  wide  intervals  between  the  rows, 
and  a  loose  friable  soil.  Wherever  soil  is  hard,  rough,  rounded,  as  in  the  case  of  high- 
raised  ridges,  there  should  not  be  more  than  three  prones  or  shares  in  the  implement, 
because  more  than  tln-ee  points  can  never  touch  a  curved  surftice,  and  be  in  one  plane ; 
and  if  not  in  one  plane,  they  will  never  work  steadily,  equally,  and  agreeably. 

3024.  Ttmtip  hoeing  of  every  kind  is  accordingly  exceecfiogly  easy ;  but  stiniag  tb« 
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earth  between  raws  of  beans  on  a  strong  day  soil  in  a  time  of  dranght  ispirapOrflonaUy 
difficult,  and  sometimes,  when  the  ground  Hws  in  lu^  lumps^  dangerous  for  the  plants* 
In  stirring  the  soil  between  rows  of  beans,  cabbages,  or  other  plants,  on  strong  or  loamj 
soils,  a  small  plough  often  answers  better  than  any  of  the  pronged  or  coulted  implements, 
at  least  for  the  first  and  last  operation  of  bean  culture.  Dr.  Anderson,  indeed,  affirms 
with  great  truth,  that  nearly  all  the  various  operations  of  horse-hoeing  may  be  executed 
by  tlie  common  swing-plough  in  an  equally  effectual  manner,  as  by  any  of  the  hoe- 
ploughs  usually  made  use  of. 

5025.  DriUingt  or  the  deposition  of  seed  in  rows  by  means  of  a  drill  machine,  is  an 
operation  that  requires  considerable  care  in  the  performance.  The  points  that  require 
particular  attention  ara  keeping  the  rows  straight  and  at  equal  distances  throughout  their 
length,  depositing  the  seed  at  a  proper  depth,  and  deliyering  the  seed  in  proper  quanti^ 
according  to  its  kind  and  the  nature  of  the  soiL  For  these  purposes  the  ground  must 
have  been  previously  well  prepared  by  ploughings  and  harrowings,  excepting  in  the 
particular  case  of  dnlling  beans  with  one  furrow.  This  operation  is  generally  performed 
in  the  course  of  ploughing,  either  by  a  person  pushing  forward  a  bean-drill  barrow,  or 
by  attaching  a  hopper  and  wheel,  with  the  necessary  apparatus  to  the  plough  itself.  The 
mode  of  r^ulating  the  depth  of  the  drill,  and  the  quantity  of  seed  delivered,  must 
depend  on  the  kind  of  drill  lised,  and  only  requires  attention  in  the  holder.  In  drilling 
turnips  the  land  is  most  generally  made  up  into  ridgelets  27  or  90  inches  centre 
from  centre,  by  a  single  bond  (go  about),  or  return  of  the  common  plough.  The  North- 
umberland machine  which  sows  two  rows  at  once,  is  then  drawn  over  them  by  one  hone 
walking  between  the  ridges  without  a  driver,  the  holder  at  once  performing  that  operation 
and  keeping  the  machine  steady  on  the  tops  of  the  drills.  One  of  the  two  rollers  of  this 
machine  smooths  the  tops  of  the  ridges  before  the  seed  is  dqfXMited,  and  the  other 
follows  and  compresses  the  soil  and  covers  the  seed. 

5026.  In  dfiWng  com  several  rows  are  sown  at  once,  and  great  care  is  requisite  to 
keep  the  machine  steady  and  in  a  straight  line :  for  most  scnIs  two  horses  and  a  driver 
are  required  for  this  purpose ;  tiie  driver  aiding  in  filling  the  hopper  with  seed,  Ac. 

3027.  In  all  cases  of  dnlUng  it  must  be  recollected  that  the  principal  intention  of 
the  operation  is  to  admit  of  horse-lioeing  the  crop  afterwards ;  hence  the  necessity  of 
straight  rows  and  uniform  distances ;  and  hence  also  the  advantage  of  burying  the  manure 
under  the  drill  or  row,  that  it  may  not  be  exposed  to  the  air  in  after-working. 

3028.  Rolling  is  the  operation  of  drawing  a  roller  over  the  surface  of  the  ground  with 
the  view  of  breaking  down  the  dods,  rendering  it  more  compact,  and  bringing  it  even 
and  level ;  or  it  may  be  limited  to  smoothing  and  consolidating  the  surface.  It  is  prac* 
tiaed  both  upon  the  tillage  and  grass  lands,  and  is  of  much  utility  in  both  sorts  of 
husbandry.  In  the  former  case  it  is  made  use  of  for  the  purpose  of  breaking  down  and 
redudng  the  doddy  and  lumpy  parts  of  the  soil  in  preparing  it  for  the  reception  of  crops, 
and  in  rendering  light  soils  more  firm,  even,  and  solid,  Aer  the  seed  is  put  in.  It  is 
likewise  found  beneficial  to  the  young  crops  in  the  early  spring  in  various  instances.  In 
order  to  perform  this  operation  in  the  most  complete  and  effectual  manner  a  roller  of 
considerable  weight  is  necessary;  and  in  order  to  prevent,  as  much  as  possible,  the  ground 
from  being  injured  by  the  feet  of  the  animals  that  draw  it,  as  may  frequently  be  tibe  case 
where  they  follow  each  other  in  the  same  tract,  it  is  the  best  practice  to  have  them  ydced 
double,  as  by  that  means  there  will  be  less  treading  on  the  same  portion  of  sarface. 
Where  two  horses  are  suffident  to  execute  the  work  more  should  nevfir  be  made  use  of; 
but  if  a  third  should  be  found  necessary,  it  may  be  attached  as  a  leader  in  the  middle 
before  the  other  two :  a  greater  number  of  horses  can  seldom  or  ever  be  of  any  material 
advantage  in  this  sort  of  work.  It  is  necessary  to  see  that  every  part  of  the  surface  re- 
ceives the  due  impression  of  the  implement,  and  that  the  head  lands  are  not  injured  by  the 
turnings.  On  lands  where  the  work  is  r^ularly  performed,  it  will  seldom  be  requisite  to 
pass  more  than  once  in  a  place,  but  in  other  cases  it  may  often  be  done  more  frequently 
with  benefit,  and  in  particular  cases  a  more  frequent  repetition  of  the  operation  is  abso- 
lutely requisite  in  order  to  bring  the  ground  into  a  proper  state. 

3029.  In  roUittg  grass  lands  it  is  necessary  to  attend  in  a  particular  manner  to  the 
season,  as  it  cannot  be  performed  with  advantage  either  when  the  surface  is  in  too  dry  or 
too  moist  a  condition.  In  these  cases  the  work  of  rolling  may  be  advantageously  per- 
formed at  different  seasons,  as  in  the  beginning  of  the  autumn,  and  in  tlie  commence- 
ment of  the  year,  or  very  early  spring  months :  but  the  latter  is  the  most  common 
period.  In  the  drier  descriptions  of  land  it  may  frequently  be  performed  in  the  most 
beneficial  manner,  after  the  land  has  been  rendered  a.  little  soft  by  a  moderate  fall  of 
rain ;  but  in  those  of  the  contrary  sort,  it  may  be  necessary  to  wait  till  the  superabundant 
moisture  be  so  much  dried  up,  as  to  admit  the  animals  employed  in  drawing  the  machine 
without  poaching,  or  otherwise  injuring  the  surface  of  the  ground  while  the  process  is 
going  on.  The  rolling  of  watered  me«dows,  it  has  been  remarked  by  Boswell,  should 
be  executed  towards  the  latter  end  of  Februaiy  or  beginning  of  the  following  month. 
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9A»  the  hmd  Ins  been  left  in  a  dry  slita  for  a  week  or  ten  dayi.  Hie  wofk  ihoald  lie 
perfonned  lengthwise  of  the  panes,  going  up  one  side  of  the  treocfaesend  down  the  odier. 
And  in  the  esse  of  rolling  tiie  common  hey  lands,  it  is  a  good  mode  to  proceed  up  one 
side  <jf  the  field  and  down  the  other,  somewhat  in  a  similar  manner,  as  by  that  means  the 
work  may  be  the  most  completely  executed. 

SOSO.  Hone-rtddngf  or  the  collecting  the  scattered  straws  of  com  or  hay  crops  by  the 
mke,  is  an  operation  of  little  art  or  trouble  in  the  execution.  The  proper  implement 
being  employed,  it  is  generally  drawn  by  one  horse,  conducted  by  a  man,  who  walka 
behind,  and  when  the  rake  fills,  lifts  it  up  without  stopping  the  horse,  and  always 
at  the  same  place,  so  as  to  deposit  the  rakings  in  regular  rows  across  the  fiekL  The 
same  mode  is  fcdlowed  whether  in  raking  hay,  com,  stubble,  or  weeds  from  fidknr 
grounds. 

80S1.  Brhmg  carU  and  waggimh  tiiou^  the  eeaieBt  of  all  openliens,  is  ^ery  fre» 
quently  shamefully  performed  by  sertants.  Almost  every  body  knows  this ;  and  it  is 
-  humiluting  to  consider  that  we  are  considered  the  most  inhuman  nation  in  Europe  in 
our  treatmeot  of  horses.  In  most  other  countries  these  animals,  and  even  oxen,  are 
taught  to  obey  the  word  of  the  driver ;  but  in  Britain  he  requires  both  halter  or  rein, 
and  a  whip ;  and  in  most  parts  of  England  the  slightest  movement  from  right  to  left  is 
indicated  to  the  animal  by  the  latter  implement.  Driving  is  more  espedally  n^lected, 
or  wretchedly  performed,  near  large  towns,  and  especially  round  London,  where  little  or 
no  attention  is  paid  to  avoiding  the  ruts ;  choosing  the  best  part  of  the  road ;  going  in  a 
direct  line ;  altering  the  position  of  the  load  (by  means  of  the  back  chain  or  the  construc- 
tion of  the  cart  where  that  admits  of  it)  in  going  up  or  down  hill ;  or  seeing  whether 
both  horses  (where  two  are  usedj,  draw  equally.  Ihe  reverse  of  tfaU  conduct  ought  to 
be  that  of  a  careful  and  humane  driver,  who  being  fint  certain  that  his  cattle  are  pro- 
perly yoked  and  hu  load  fairly  adjusted  so  as  to  be  neither  too  heavy  nor  too  light  for 
the  wheel  or  shaft  horse,  will  see  that  they  jiroceed  along  the  best  part  of  the  road  in  a 
straight  line^  avoiding  the  ruts  when  deep  or  unequal » that  all  the  horses  draw  equally 
as  far  as  practicable  —  that  proper  care  and  timely  precautions  be  taken  to  avoid  other 
machines  meeting  or  passing,  and  that  no  sudden  motion  or  jerit  of  the  horses,  be  re- 
quired on  any  occasion.  In  dividing  the  road  where  it  is  steep  or  in  a  bad  state,  the 
horses  ought  to  be  drawn  aside  gradually,  and  gradually  led  on  again ;  it  being  easier 
to  descend  or  ascend  either  a  good  or  bad  convex  road  obliquely,  than  at  an  acute  ai^le. 
Lastly,  servants  ought  on  no  account  to  be  allowed  to  ride  on  laden  carta  or  waggoni^ 
especially  the  former  ;  or  to  walk  at  a  distance  from  them  either  before  or  behind.  There 
are  many  other  points  which  require  attending  to  in  this  department  of  agriculture,  such 
as  not  striking  animals  on  the  heed  or  legs ;  nor  kicking  them,  or  using  a  pole  or  handle 
of  any  implement  that  may  be  at  hand,  in  administering  chastisement ;  but  these  must  be 
left  to  the  care  and  discretion  of  masters,  whose  interest  it  is  to  be  most  vigilant  in 
watching  tiKMe  who  are  engaged  in  this  department. 

d09SL  One  mode  vfleuetd^  the  evUsqfcareletsdrfvhtgaxAXxihvan^ 
Ing  chieflT  married  wnrants,  and  a*  to  genendly  tbs  oaas,  letting  sich  twvetbe  ezduaiTe  care  and  woning 
of  one  pair  of  hones.  Such  men  are  «teadier,aiid  remain  much  longer  in  their  citoatloiu  than  tingle  men. 
and  arc  therefore  more  likely  to  feel  an  loterect  in  the  welfare  and  good  condition  of  their  boraea,  aa  wdl 
a<  in  the  good  opinion  of  their  employer. 

50S3.  Driving  cattle  in  a  threshing  machine  required  particular  care  before  the  inge- 
nious invention  described  (2638. )  to  equalize  the  draught  of  the  different  animals ;  where 
this  invention  is  applied  it  requires,  little  more  than  speaking  to  such  of  the  cattle  as  have 
a  tendency  to  reliuc  in  their  exertions. 

SacT.  III.     Xa6ort  and  Operatiimi  with  ike  Crop* 

S034.  Xa6orf  wiih  the  crop^  chiefly  comprise  stacking  and  housing. 

3035.  Stacking  is  the  operation  of  building  or  piling  up  unthreshed  corn,  hay,  straw,  or 
other  dried  crops  in  convenient  forms,  and  so  as  to  admit  of  their  being  thatched  as  a 
defence  from  the  weather.  Stacks  are  of  various  forms  and  dimensions,  according  to 
circumstances ;  in  some  districts  they  are  formed  square  or  oblong,  both  for  hay  and 
corn ;  but  where  threshing  machines  are  in  use,  the  circular  base  with  cylindrical  body, 
diverging  a  little  at  the  eaves,  and  a  conical  top,  is  decidedly  preferred,  as  l)eing  more  conve- 
nient in  size  and  form,  and  better  adapted  for  early  stacking  in  wet  seasons  than  any  other. 
For  hay  the  form  of  the  stack  is  a  matter  of  less  consequence ;  the  long  square  or  oblong 
shapes,  are  perhaps  the  most  safe  and  convenient,  especially  when  not  too  broad,  aa 
they  are  the  most  suitable  to  cut  from  in  trussing  hay  for  sale. 

3036.  In  respect  to  fAtfrisKJ  of  co77*-«tacft*^«A«»yMarie  jorl,  Aey  of  coarse  vary  greatly 
according  to  circumstances ;  but  they  should  never  be  made  too  large,  as  there  b  a  great 
deal  more  risk  in  securing  and  getting  in  the  grain  from  them ;  and  from  their  being  built 
at  different  times,  they  do  not  settle  altogether  in  so  perfect  a  manner,  or  resirt  the  eflTecta 
of  the  wither  and  keep  the  grain  so  well  as  those  of  less  dimensions  that  can  be  conu 
pleted  at  once :  and  ia  addition,  they  aie  ten  convenient  in  the  thrcdiing  eat,  eqpeeiilly 
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where  the  flail  is  employed.  The  chief  sdvantages  thejr  pocMU  we  tiuMJe  of  taking  some- 
thing leas  in  thatch  and  labor  in  oorering  them. 

9037*  The  proper  mxe  oj  the  hatf^ttadt  should  pfobably  be  different  in  some  degree 
according  to  the  state  and  nature  of  the  hay;  but  a  middling  size  is  perhaps  the  best,  as 
from  twenty  to  thirty  loads  of  about  one  ton  each,  as  there  are  inconveniences  in  both 
small  and  large  stacks,  the  former  having  too  much  outside,  while  the  latter  are  liable  to 
take  on  too  much  heat^  and  at  the  same  time  permit  less  moisture  to  be  preserved  in  the 
hay.  In  small  stacks  the  bellying  forms  with  very  narrow  bottoms  have  often  much  ad- 
vantage^ and  are  in  some  districts  termed  sheep-stacks,  probably  from  the  slovenly  prac- 
tice of  rfieep  having  been  permitted  to  feed  at  them. 

3038.  In  building  ewry  detcripUon  of  ttack^  the  stem  or  body  should  be  so  formed  «s 
to  swell  gradoally  outwards,  quite  up  to  the  part  termed  the  eaves,  as  by  this  method  it 
is  more  perfectly  secured  against  the  entrance  of  moisture,  and  at  the  stime  time  requires 
s  less  space  of  stand  to  rest  upon.  And  when  the  building  of  them  is  well  performed, 
they  have  equal  solidity,  and  stand  in  as  firm  a  manner. 

SOSB.  The  item  should  contain  tbout  two-thlrcb,  and  the  roof  one.thlrd  of  the  whole  itack.  If  It  be 
built  on  a  ftame,  the  utem  should  contain  leM  and  the  roof  more;  if  on  a  bottom  the  reverse.  The  corners 
of  the  Item  should  not  be  built  too  sharp ;  should  be  carried  up  snug }  by  which  the  aidet  wUl  look  Ailkr» 
and  the  swell  given  bv  the  pretsure  wilibe  more  perceptible 

SOM.  The  endi  f^the  rM/ should  have  a  gentle  proiecture,  answerable  to  the  stem ;  and  the  ddes  shouM 
be  carried  up  rather  convex,  than  flat  or  concava  Perhaps  a  roof  gently  convex  shoots  off  the  rains  pce- 
ferably  to  any  other.* 

3041.  Where  com  is  stacked  that  has  not  been  sheaved,  and  in  building  bay-stacks  it  is 
the  usual  practice  to  have  a  number  of  persons  upon  the  stack,  the  com  or  hay  being 
forked  up  and  deposited  on  the  different  sides  all  round  in  a  similar  method ;  after  this 
other  parcels  are  laid  all  round  on  the  inside  of  these,  so  as  to  bind  them  in  a  secure 
manner  from  slipping  outwards ;  the  operator  proceeding  in  the  same  manner  till  the 
whole  of  the  middle  space  is  perfectly  filled  up :  when  he  begins  another  course  in  the 
same  method,  and  goes  on  in  this  mode,  with  course  after  course,  till  he  has  raised  the 
whole  of  the  stem ;  when  he  begins  to  take  in  for  the  roof,  in  a  very  gradual  manner,  in 
every  succeeding  course  until  the  whole  is  brought  to  a  ridge  or  point,  according  to  the 
manner  the  stack  is  formed  in.  But  for  the  purpose  tliat  the  roofs  may  throw  off  the 
water  in  a  more  perfect  and  effectual  manner,  they  should  be  made  so  as  to  have  a  slight 
degree  of  fullness  or  swell  about  the  middle  of  them,  and  not  be  made  flat,  as  is  too  fre- 
quently the  practice  with  indifferent  builders  of  stacks. 

3042.  In  stackingf  where  the  com  is  bound  into  s/ieaveSf  there  is  seldom  more  than  one 
person  employed  in  managing  the  work  of  building  the  stack,  except  in  cases,  where  the 
dimensions  are  very  considerable ;  in^ which  cases  it  is  found  necessary  to  have  a  boy  tp 
receive  the  sheaves  from  the  pitcher,  and  hand  them  to  the  man  who  builds  the  stack. 
In  executing  the  work  it  is  of  the  utmost  importance  that  the  centre  of  the  stack  be  con- 
stantly kept  in  a  somewhat  raised  state  above  that  of  the  sides,  as  by  this  means  the 
sheaves  have  a  sloping  direction  outwards,  by  which  the  entrance  of  moisture  is  more 
effectually  guarded  against  and  prevented.  To  accomplish  this  in  the  most  perfect 
method,  the  workjnan  b^ns  in  the  middle  of  the  stand  or  staddle,  setting  the  sheaves  to- 
gether so  as  that  they  may  incline  a  little  against  each  other,  placing  the  rest  in  succes* 
sive  rows  against  tliem  till  he  comes  to  the  outside,  when  be  carries  a  course  of  sheaves 
quite  round,  in  a  more  sloping  manner  than  in  the  preceding  courses.  The  bottom  of 
Uie  stack,  bdne  fornied  in  this  way,  it  is  afterwards  usual  to  begin  at  the  outside,  and 
advance  with  difierent  courses  round  the  whole,  placing  each  course  a  little  within  the 
other,  so  as  to  bind  them  in  an  exact  and  careful  manner,  till  the  stacker  comes  to  the 
middle.  And  all  the  different  courses  are  to  be  laid  on  in  a  similar  manner  until  the 
whole  of  the  stem  is  raised  and  completed ;  when  the  last  outside  row  of  sheaves  is,  in 
most  cases,  placed  a  very  little  more  out  than  the  others,  in  order  to  form  a  sort  of  prx>- 
jection  for  the  eaves,  that  the  water  may  be  thrown  off  more  effectually.  But  in  cases 
where  the  stems  of  the  stacks  are  formed  so  as  to  project  outwards  in  the  manner  already 
noticed,  this  may  be  omitted  without  any  bad  consequences,  as  the  winter  will  be  thrown 
off  easily  without  touching  the  waste  of  the  stack.  And  the  roof  is  to  be  formed  by 
placing  the  sheaves  gradually  a  little  more  in  and  in,  in  every  course,  until  it  comes  to  a 
ridge  or  point,  according  to  the  form  of  the  stack,  as  has  been  already  observed.  But  in 
forming  and  constructing  this  part  of  the  stack,  great  care  should  constantly  be  taken  to 
give  the  ear-ends  of  the  sheaves  a  sufficiently  sloping  direction  upwards,  in  order  that 
they  may  be  the  better  secured  fl>om  wetness.  And  to  the  outside  should  be  given  a 
rounded  form,  in  tlie  manner  that  has  been  already  noticed. 

3043.  A  funnel  or  chimney  is  frequently  formed  or  left  in  circular  stacks,  especially 
in  wet  distncts,  in  order  to  prevent  their  taking  on  too  much  heat;  where  these  funnels 
are  not  formed  with  the  basement  of  timber,  iron,  or  masonry,  as  already  shown  (2746.), 
they  are  produced  by  tying  a  sheaf  up  in  a  very  tight  manner,  and  placing  it  in  the  mid- 
dle on  the  fonndation  of  the  stack,  pulling  it  up  occasionally  as  the  building  of  the  stack 
proceeds  all  round  it.    In  setting  up  ricks  in  bod  harvests,  it  is  a  practice  in  some  places. 
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paiticalarly  wlUi  barley  crops,  to  bav«  three  or  four  pretty  large  polei  tied  togdher,  fay 
winding  straw  ropes  round  them,  set  up  in  the  middle,  round  which  the  stacks  are  tfaea 
built.  But  except  the  stacks  are  large,  or  the  grain  when  put  in^  them  in  an  imperfect 
condition,  such  openings  are  quite  unnecessary. 

3044.  The  Hacking  of  hay  requires  much  care  and  attention  in  the  person  employed 
for  the  purpose,  though  less  than  that  of  building  com  stacks.  There  should  constantly 
be  a  proper  stand  or  foundation,  somewhat  raised  by  wood  or  other  materials,  prepared 
for  placing  the  stacks  upon  ;  but  nothing  of  the  coping  kind  is  here  necessary.  In  the 
business  of  stacking  hay,  the  work  should  constandy  be  performed  as  much  as  poasibie 
while  the  sun  is  upon  the  hay,  as  much  advantage  is  thus  gained  in  its  quality :  and  it  is 
necessary  to  have  a  stacker  that  has  been  accustomed  to  the  business,  axkd  a  proper 
number  of  persons  to  help  upon  the  stack,  in  order  that  it  may  J>e  well  spread  out  and 
trodden  down. 

9045.  The  buitding  rf haystacks  should  be  conducted  much  in  the  same  way  as  those  of 
loose  grain  (3041.)  ;  the  middle  of  the  stack  being  always  well  kept  up  a  little  higher 
than  the  sides,  and  the  sides  and  ends  well  bound  in  by  the  proper  application  of  the 
successive  portions  of  hay  as  the  work  advances,  and  during  which  it  b  a  good  way, 
where  there  are  plenty  of  hands,  to  have  the  sides  and  ends  properly  pulled  into  form,  as 
by  this  means  much  after-labmr  is  prevented.  It  is  likewise  of  advantage,  that  the  hay 
should  be  well  shaken  and  broken  from  the  lumps,  during  the  operation  of  stacking. 
Tlie  form  in  which  the  stacks  are  built  is  not  of  much  consequence,  but  if  large,  and 
made  in  the  square  form,  it  is  better  not  to  have  them  too  broaid,  or  of  too  great  width, 
as  by  thb  means  they  arc. less  apt  to  heat.  With  the  intention  of  preventing  too  much 
heat,  sometimes  in  building  hay-stacks,  as  well  as  those  of  the  grain  kind,  boles,  pipes, 
and  chimneys  are  left  in  the  middle,  that  the  excessive  heat  may  be  discharged.  But 
there  is  often  injury  sustained  by  them,  from  their  attracting  too  much  moisture. 

3046.  The  hay-ttackt  of  Middlesex,  it  is  observed  by  Middleton,  are  more  neatly  fonn- 
«d  and  better  secured  than  any  where  else.  At  every  vacant  time,  while  the  stack  u 
carrying  up,  the  men  are  employed  in  pulling  it  with  dieir  hands  into  a  proper  sbi^>e^ 
and  about  a  week  after  it  is  finished  the  whole  roof  is  properly  thatched,  and  then  secured 
from  receiving  any  damage  from  the  wind,  by  moans  of  a  straw  rope,  extending  along 
the  eaves,  up  the  ends,  and  near  the  ridge.  Tlie  ends  of  the  thatch  are  afterwards  cut 
evenly  below  the  eaves  of  the  stack,  just  of  sufficient  length  for  the  rain  water  to  drip 
quite  clear  off  the  hay.  When  the  stack  happens  to  be  placed  in  a  situation  which  may 
be  suspected  of  being  too  damp  in  the  winter,  a  trendi  of  about  six  or  eight  inches  deep 
is  dug  round,  and  nearly  close  to  it,  which  serves  to  convey  all  the  water  from  the  spo^ 
and  renders  it  perfectly  dry  and  secure. 

3047.  I%e  stack  guard  {fig,  418.),  or  covering  of  canvass,  is  employed  in  some  dis- 
tricts to  protect  the  stack  while  building  in  a  wet  season.  In  Kent  .md  Surrey,  ihe  half 
worn  sails  of  ships  are  made  use  of  for  this  purpose,  though  in  most  parts  of  the  north,  a 
covering  of  loose  straw  or  hay  is  found  sufficient  in  ordinary  cases ;  but  where,  fttmi  a 
continued  rain,  the  stack  is  penetrated  some  way  down,  a  part  is  removed  on  recom- 
mencing, and  dried  before  being  replaced.  It  is  observed  by  Marshal,  that  a  sail  doth 
thrown  over,'  and  immediately  upon  the  hay  of  a  stack  in  full  heat,  is  liable  to  do  more 
injury  by  increasing  the  heat,  and  at  the  same  time  checking  the  ascent  of  the  steam,  than 
service  in  shooting  off  rain  water.  The  improved  method  of  spreading  the  doth,  be  de- 
scribes as  follows :  two  tall  poles  (a,  a)  are  inserted  firmly  in  two  cait  wheels  (6, 6), 
which  are  laid  fiat  upon  the  ground  at  each  end  of  the  stack,  and  loaded  with  stones  to 
increase  their  stabili^.  Another  pole  of  the  same  kind,  and  somewhat  longer  than  the 
stack,  is  furnished  at  each  end  with  an  iron  ring  or  hoop,  large  enough  to  admit  the  up- 
right poles  and  to  pass  fireely  upon  them.     Near  the  head  of  each  of  the  standards  b  a 
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paMej  (e,  c),  ortr  whidi  >  ropa  it  puxd  Anai  th*  ring  or  end  <]f  ^  horiMnld  pol«,  b; 
which  it  ti  tati\j  ratted  or  lofrered,  to  suit  the  given  height  of  the  itsck.      A  cloth  being 
now  thrown  o'er  the  horimntal  pole,  and  iu  lower  aivgitu  loulcd  with  weighu,  ■  ami. 
plete  roof  ti  formed  erid  neatlj  fitted  to  the  itaek,  whether  it  be  high  or  low,  wide  or 
nuTow ;  the  eavee  being  alwayi  adjuBted  to  the  wall  pUte,  or  upper  part  of  the  stem  of 
the  Mack  ;  thtu  effecttully  )boo(ing  off  rain  water,  while  the  interruJ  moiuure  or  cteun 
■taqm  freelf  at  either  end  as  the  wind  roaj  happen  to  blow.    Thia  contriranct  is  readily 
put  up  or  laliea  away ;  the  poles  being  light  are  mOj  mored  fmni  stack  to  ilaek,  or  laid 
up  for  another  leaian,  and  the  wheels  are  readil;  remored  or  returned  to  their  utlea. 
On  tbe  wbolei  it  answers  as  a  good  substitute  for  the  improved  coostruction  brouglft 
■ulo  use  by  Sir  Joseph  Banks,  and  is  much  less  expendre.   Iliis  construction,  instead  of 
the  ring  running  on  tbe  poles,  hsa  blocks  attd  tackle  (c,  c),  and  inMoad  of  wn^its  U  dii- 
tend  the  cloth,  ropes  (d,  dj  are  used  In  tigliten  it  and  keep  it  detached  trotn  the  side*  of 
the  stack,  so  as  to  admit  a  more  free  drculation  of  air. 
S048.  J  Uaddtig  itage  (Jig.  119.},  or  scaflold,  has 
bnn  contrired  fbr  finishing  tbe   upper  parts  of  high 
aiadu.  but  it  can  seldom  be  requisite  when  a  judicious 
SIM  of  stack  is  adapted.     This  stage,  which  consists  of 
a  frame  (a)  and  a  moreable  platform  (ij,  easily  under- 
stood and  coOTtrucled,  is  set  sgainit  the  stack  when  it    , 
beeome*  to  high,  that  it  is  iocoiiTenient  to  pit'di  on  to  it 
from  the  croH  plank  of  a  waggon.     Hie  platform  is 
eommonly  fixed  by  means  of  the  chain  pins  snd  lioles, 
about  fourteen  feet  tVom  the  ground,  which  is  about  the  ^ 
height  of  a  waggon  load  of  hay.      Should  it  be  Gied 

lower,  it  would  lie  of  no  use;  and  should  it  be  Gied  much  higher,  il  would  be  found  too 
hi^  for  a  man  to  pitch  on  to,  when  the  waggon  is  nearly  empty. 

3049.  The  term  kauting  is  chiefly  applied  to  crops  of  the  root  kind,  as  potatoes, 
carrots,  turnips,  4c.  Potatoes  being  gsthered  in  dry  weMlier  are  presened  by  being 
laid  up  in  he^s,  eicluded  from  rain  and  liasl  more  paniculsrly,  and  from  the  weather 
genesilly,  whether  dry,  moist,  cold,  or  hut.  The  mode  of  doing  this  in  some  places  ia 
to  form  them  into  hesps  an  the  surface  of  the  rail,  and  cover  them  with  a  thick  layer  of 
straw,  and  aa  that  another  of  earth.  Sometimes  also,  where  the  soil  is  dry,  they  are 
buried  in  pits  and  sunilarly  covered  ;  but  for  commun  agricultunl  purposes,  by  much 
tbe  best  OMide  is  to  lay  them  up  in  a  house,  securing  them  fVom  all  eitremu  of  weather 
by  a  coeering  of  straw.  By  this  mode  they  are  much  easier  got  at  when  a  portion  ii 
wanted,  than  by  any  other  in  use. 

3050.  In  battling  eorrDls  and  SwaHih  or  i/dlov!  tiinutu,  tbe  same  modea  may  be 
adapted  u  (or  potatoes ;  but  in  housing  white  turnips,  as  they  are  apt  to  rot  when  heaped 
up,  the  best  mode  is  to  spread  them  thinly  on  sny  surface  covered  from  tbe  rain,  but 
fively  eipcnad  to  the  circulation  of  air.  This  nude,  it  mutt  be  evident,  can  only  be 
adof^ed  to  a  limited  exCen^  and,  indeed,  is  only  resorted  to  as  a  precaudonary  measure 
diuing  winter,  when  frotts,  snowt,  or  continued  rains,  might  interrupt  the  tilling  and 
arling  fmca  the  fields  of  tba  uiual  supplies  for  feeding  stock. 

3051.  Piirsnu  model  o/"  hoiiiiiig  and  praarotg  these  and  other  roots,  will  be  treated  of 
at  eadi  paiticBtBT  oop  comet  into  notice  in  a  succeeding  Bode  (VI.) 


Seimlifie  Opcralima,  and  Operaliani  of  Orittr  and  general  Managemml. 

9058.  ^U  Ike  aperaliiira  vMck  hone  Mthtrlii  twn  deterSird  require  to  be  practically 
bsown  to  every  farm  servant  or  operative  agriculturist ;  the  few  about  to  be  described 
btlou  more  particulariy  to  the  superinlendant  or  master:  they  maybe  arranged  as 
adenBfic  ajieiauont,  and  operations  ik  order  and  management. 

Sect.  I.     ScUnlifio  Oiiemiioru  requirfd  ^Ue  AgriaiUtiriit. 

3059.  Tlu  tdauific  oprmJuni  refutr«d  i-f  the  agrictUturiit  are  chiefiy  Oe  measuring 
nurfiMes,  measuiing  solids,  taking  the  levels  of  surfaces,  dividing  lands;  and  valuing 
'Jandi,  timber,  leases,  and  farming  stock.  A  knowledge  of  tbe  more  common  practiccc 
«/  surveying,  meaturiDg,  and  the  cslculation  of  annuities  may  be  conudoed  as  essential 
to  ererf  agriculturist,  whether  farmer,  land  agent,  or  proprietor,  who  is  desirous  of  having 
clear  ideaa  od  tbe  tul^ject  of  letting  labor,  hiring  or  letting  farma,  or  purchasing  estatet. 
Sdcb  knowledge  is  not  to  be  expe<^  in  detail  in  this  work,  but  must  be  pmoured  from 
the  ordinaiy  school,  and  annuity  hooks,  and  is  indeed  implied  in  a  n^lar  education. 
All  we  propoae  here  is  to  direct  the  reader's  atleption  to  the  most  important  points  of  tba 
an  of  surveying,  and  lay  downtlic  leading  principles  of  valuing  agricultural  property. 
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SuBszcT.  I.     Of  Mea$wnng  rdcOwdy  to  Agiioidharen 

30^.  The  meaguring  rf  Umdf  or  other  objects,  comprises  three  distinct  operatioas ;  Tis. 
taking  the  dimensions  of  any  tract  or  piece  of  ground ;  delineating  or  laying  down  the 
aame  in  a  map  or  draught,  and  calculating  the  area  or  superficial  contents.  The  dimen- 
sions  on  a  small  scale  are  best  taken  by  n^  cf  wood,  but  in  all  ordinary  and  extensile 
cases  by  a  chain  of  iron,  as  being  less  likely  to  contract  or  expand  by  changes  of  temper- 
ature, than  cord  lines  or  tapes.  In  measuring  a  simple  figure,  such  as  a  square  field, 
nothing  more  is  necessary  than  to  take  the  length  and  breadth,  which  multiplied  together 
give  the  superficial  area ;  but  as  few  fields  are  square,  or  CTen  right  angled,  it  becomes 
tecessary  to  adopt  some  guiding  line  or  form  within  the  field,  and  ,from  that  tine  or 
fonn  to  measure  to  the  different  angles,  so  as  to  be  able  from  tlie  dimensions  taken,  either 
to  calculate  the  contents  at  once^  or  to  lay  down  the  form  of  the  field  on  paper,  according 
to  a  certain  scale,  or  proportion  to  its  real  size,  and  from  that  to  take  dimensions  and  cal- 
culate the  contents.  The  simplest  and  most  accurate  mode  of  ascertaining  the  contents 
of  all  irregular  figures  is  by  throwing  them  into  triangles ;  and  this  also  is  the  most  accu- 
rate mode  of  measuring  and  protracting  a  whole  landed  estate,  however  large.  In  short, 
a  triangle  is  the  form  universally  adopted,  whether  in  surveying  a  single  field,  or  a  whole 
kingdom.  To  find  the  contents  of  a  triangle  every  body  knows  that  it  is  only  necessary 
to  multiply  half  the  perpendicular  into  the  base.  These  two  principles  properly  under« 
stood,  form  tiie  foundation  of  measuring,  protracting,  and  estimating  the  contents  of  ter- 
ritorial, and  all  other  surfaces.  In  surveying  hilly  lands,  an  allowance  is  made  both  in 
protracting  them,  and  calculating  their  contents,  well  known  to  surveyors,  and  not 
necessary  to  be  entered  into  here. 

3055.  In  measuring  soHd  bodies,  the  rule  is  to  '*  find  the  area  of  one  end,  and  multiply 
that  by  the  length."  This  rule  is  of  universal  application,  whether  to  land  as  in  excavat- 
ing or  removing  protuberances;  to  ricks  of  corn;  heaps  of  dung;  timber;  or  water.  The 
area  of  one  end,  or  of  one  surface^  whether  the  end,  side,  top,  or  bottom,  is  found  exactly 
on  the  same  principles  as  in  ascertaining  the  superficial  contents  of  land,  and  if  the  figure 
diminishes  in  dimension  in  the  course  of  its  length,  as  the  top  of  a  rick,  or  the  trunk  of  a 
tree,  the  mean  length  or  half  is  taken  as  a  multiplier. 

8056.  Metuuring  ol(fectt  by  the  eye,  tliough  a  mode  that  can  never  be  depended'  on  as  ' 
the  foundation  for  any  important  calculation  or  transaction,  yet  sliould  be  constantly 
practised  by  young  men  for  the  sake  of  gaining  habits  of  attention,  and  acquiring  ideas  as 
to  number  and  quantity  at  first  sight  Ilie  principle  on  which  this  sort  of  eye  measure- 
ment is  acquired,  is  that.of  ascertaining  the  actud  dimension  of  some  near  object,  and 
applying  it  as  a  measure  to  all  the  others  seen  beyond  it.  Thus,  if  a  man  is  seen  standing 
1^  a  post  or  a  tree  at  a  distance,  taking  the  height  of  the  man  at  five  and  a  half,  or  six 
feet ;  apply  the  figure  of  the  man  to  the  tree,  and  find  how  many  applications  will  reach 
its  top ;  that  number  multiplied  by  the  ordinary  height  of  a  man,  will  of  course  be  a 
near  approximation  to  its  hoght.  Again,  supposing  this  tree  one  in  a  row  or  avenue, 
then  to  estimate  the  length  of  the  avenue,  measure  the  third  or  fourth  tree  by  the  man,  and 
measure  by  the  same  means  the  distance  of  that  tree  from  the  first,  then  state  the  question 
thus :  as  the  difference  between  the  height  of  the  first  and  fourth  tree  is  to  the  horixontal 
distance  between  them,  so  is  the  difference  between  the  first  and  last  tree  of  the  avenue, 
to  the  length  of  the  avenue.  In  this  way,  the  length  and  breadth  of  a  field  may  be  «sti« 
mated  by  observing  the  height  of  tlie  hedge,  at  the  nearest  side,  and  tiie  apparent  height 
at  the  fisrthest  points.  The  breadth  of  ridges  and  their  number,  teams  at  work,  or  cattle 
grasing,  or  accidental  passengers,  are  all  objects  of  known  dimensions,  which  may  be 
made  use  of  in  this  wav  of  estimating  the  contents  of  lands.  In  regard  to  houses,  the 
doors,  and  windows,  and  size  of  bricks,  stones,  boards,  tiles,  &c,  are  obvious  and  certain 
guides. 

3057.  The  recollection  of  surfaces  and  ofcountiy  is  a  matter  of  considerable  interest  to 
every  one,  but  especially  to  the  agriculturist.  The  most  effectual  mode  of  impi  easing 
scenery  on  the  memory  is  by  the  study  and  practice  of  sketching  laodsciqie.  In  acMitioB 
to  this  it  will  be  useful  to  pay  attention  to  the  natural  surface  aiid  productions,  as,  kind  of 
tree  or  crop,  hills,  valleys,  flats,  lakes,  rills,  &c. ;  also,  the  distant  scenery,  as  whether  flat, 
hilly,  cultivated,  waste,  woody  or  watery ;  what  processes  are  g^ing  on  ;  what  tiie  style 
o£  houses,  dress,  &c.  Having  attended  to  these  detafls,  the  next  and  the  most  important 
aid  to  the  memory  is,  to  recollect  what  portion  of  country  already  known  to  us  it  most 
nsembles. 

3053*  In  endeavofing-to  recollect  the  suifitee  and  olfjects  composing  an  entire  estate  some 
leading  central  object,  as  tiie  house,  should  be  fixed  on,  and  die  bearings  of  odier  objects 
lelative  to  it,  ascertained  in  idea.  Then  dther  by  going  over  the  estate,  or  by  a  fiivorablc 
position  on  the  house-top,  or  some  other  eminence,  the  outline  of  the  fields,  or  other 
scenery  nearest  the  house,  may  be  taken  down,  or  remembered,  and  also  the  distant 
Mnery,  or  tfait  exterior  to  the  estate.     In  riding  fbrougli  a  country  which  it  is  desired  to 
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fecoBoct^  a  ik«ldi  should  be  made  in  imagiiiation  of  tlie  n$d  and  the  fead^  objects 
adjoiiiing ;  another  of  what  may  be  called  the  objects  in  the  middle  distance ;  and  finally, 
one  of  the  fiurthest  distance.  If  instead  of  the  imagination,  a  memoiandum  book  were 
used,  and  the  sketches  accompanied  vrith  notes,  the  country  examined  would  be  firmly 
impressed  on  the  memory.  In  this  way  temporary  military  maps  are  formed  by  the  en- 
gineers of  the  army  in  a  few  hours,  and  with  astonishing  accuracy. 

Sdbsect.  2.     Of  taking  the  Levds  of  Surfaces, 

5059.  Levdlingf  or  the  operation  of  taking  the  levels  of  amrfaces,  is  of  essential  use  in 
agriculture  for  ascertaining  the  practicability  of  bringing  water  to  particular  points  in 
Older  to  drive  machinery;  for  irrigation;  for  roads  led  along  tlie  sides  of  hiUs;  for 
drainages,  and  various  other  purposes.  IWe  are  few  works  on  the  earth's  surface  more 
useful,  grand,  and  agreeable  than  that  of  a  road  ascending,  passing  over,  and  descending 
a  range  of  steep  irregular  mountains,  but  every  where  a(  the  same  and  of  a  convenient 
slope ;  next  to  this  is  a  canal  passing  through  an  irregular  country,  every  where  on  the 
same  level. 

5060.  Two  or  more  places  are  said  to  be  on  a  true  level  when  they  are  equally  distant 
from  the  centre  of  the  earth.  Also,  one  place  is  higher  than  anoth^,  or  out  of  level  with 
h,  when  it  is  farther  from  the  centre  of  the  earth :  and  a  line  equally  distant  from  that 
centre  in  all  its  points,  is  called  the  line  of  true  level.  Hence  because  the  earth  is 
round,  that  line  must  be  a  curve,  and  make  a  part  of  the  earth's  drcumference,  or  at 
least  parallel  to  it,  or  concentiical  with  it. 

3061.  The  Une  of  sight  given  by  the  operation  of  levelling,  is  a  tangent,  or  a  right  line 
perpendicular  to  the  semidiameter  of  the  earth  at  the  point  of  contact,  rising  always 
higher  above  the  true  line  of  level,  the  farther  the  distance  is,  which  is  called  the  (Apparent 
Une  of  level,  the  difference  of  which  is  always  equal  to  the  excess  of  the  secant  of  the 
arch  of  distance  above  the  radius  of  the  earth. 

3062.  The  common  methods  of  levelling  are  sufficient  for  conveying  water  to  small  disi. 
tanoes,  &c,  but  in  more  extensive  operations,  as  in  levelling  for  canals,  which  are  to  con- 
vey water  to  the  distance  of  many  miles,  and  such  like,  the  difference  between  the  true 
and  the  apparent  level  must  be  taken  Into  the  account,  which  is  equal  to  the  square  of 
the  distance  between  the  places,  divided  by  the  diameter  of  the  earth,  and  consequently 
it  is  always  proportional  to  the  square  of  the  distance ;  or  from  calculation  almost 
dgfat  inches,  for  the  height  of  the  apparent  above  the  true  level  at  the  distance  of  one 
mile.  Tlius,  by  proportioning  the  excesses  in  altitude  according  to  the  squares  of  the 
distances,  tables  shewing  the  Iwight  of  the  apparent  above  the  true  level  for  every  hundred 
yards  of  distance  on  the  one  hand,  and  for  every  mile  on  the  other,  have  been  con« 
struded.     (See  JDr.  Hutton*s  Mathematical  Dictionary,  art.  Levels) 

3063.  The  operation  of  levelling  is  performed  by  pladng  poles  or  staves  at  different  parta 
or  points  from  which  the  levels  are  to  be  taken,  with  persons  to  raise  or  lower  them,  ac- 
cording to  circumstances,  when  the  levelling  instrument  is  properly  applied  and 
adjusted.  In  descrilnng  ihe  more  common  levels  used  in  agriculture,  (2421.)  we  have 
also  given  some  account  of  the  mode  of  using  them  for  common  purposes.  Their  use, 
as  well  as  that  of  the  different  kinds  of  spirit  levels,  will  be  better  acquired  by  a  few 
hours'  practice  with  a  surveyor  than  by  any  number  of  words  :  and  indeed  in  practice, 
whenever  any  very  important  point  or  series  of  levels  are  to  be  taken,  it  will  commonly 
be  found  better  to  call  in  the  aid  of  a  land  surveyor  than  to  be  at  the  expense  of  imple- 
ments to  be.  seldom  used,  and  by  which  errors  might  easily  be  made  by  a  very  skilful 
person  not  accustomed  to  their  frequent  use. 

3064.  Levelling  to  produce  an  even  line  (Jig*  420.),  as  in  road  making,  whether  that 
line  be  straight  or  curved  in  direction,  can  only  be  determined  on  an  irr^ular  surface 
by  measuring  down  from  an  elevated  level  line  (a),  or  from  level  lines  in  parallel  di- 
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nctionfl,  and  so  tmsferring  the  points  by  horizontal  levels  to  the  proper  line.     Straight 
rods  are  the  ready  means  of  measuring  down,  and  the  points  must  be  marked  .by  Ul- 
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locks  or  bollmvt  {b),  or  by  sraoodi-Jieaded  ttttkesdriTen  into  the  ntrfaoe,  ud 
above,  or  sunk  under  it,  according  to  the  obstructions. 

9065.  Lines  of  unUirm  dedufUy  or  acdioUy  {Jig,  420  e,  e,  e)  are  feadily  formed  on 
the  same  principle.  In  this  and  the  former  case,  the  common  level  and  the  homing 
pieces  (a  and  d),  with  measuring-rods  and  stakes,  are  all  the  instruments  required. 

SuBSECT.  3.     OfUte  Division  and  laying  out  of  Lands. 

9066.  The  division  of  lands  is  one  of  the  most  important  and  not  the  least  difficult 
parts  of  the  land  surveyor's  art.  In  intricate  cases,  as  in  the  subdivision  of  large  es- 
tates or  commons,  the  professional  surveyor  will  generally  be  resorted  to,  but  it  is  essen- 
tial for  the  land-steward  and  proprietor,  and  even  for  the  fturmer,  or  professional  Culti- 
Tator,  to  know  the  general  principles  on  which  this  business  is  founded.  We  shall  there- 
fore khortly  develope  these  principles  from  Dr.  Hutton*s  valuable  Dictionary,  and  next 
offer  some  geneial  rules  of  our  own,  for  ordinary  cases  of  dividing  and  laying  out 
lines. 

9067.  Tn  the  division  of  commonSf  after  the  whole  is  surveyed  and  cast  up,  and  tlie 
proper  quantities  to  be  allowed  for  roads,  &c.  deducted,  divide  the  net  quantity  remain- 
ing among  the  several  proprietors,  by  the  rule  of  fellowship,  in  proportion  to  the  real 
value  of  Uieir  estates,  and  you  will  thereby  obtain  their  proportional  quantities  of  the 
land.  But  as  this  division  supposes  the  land,  which  is  to  be  divided,  to  be  all  of  an 
equal  goodness,  you  must  observe  that  if  the  part  in  which  any  one's  share  is  to  be 
mariced  off,  be  better  or  worse  than  the  general  mean  quality  of  the  land,  then  you 
must  diminish  or  augment  the  quantity  of  his  share  in  the  same  proportion. 

3068.  Or  divide  the  ground  among  the  claimants  in  the  direct  ratio  of  the  value  of  their 
chums,  and  the  inverse  ratio  of  the  quality  of  the  ground  allotted  to  each  ;  that  is,  in 
proportion  to  the  quotients  arising  from  the  division  of  the  value  of  each  person's  csuto, 
by  the  number  which  expresses  the  quality  of  the  ground  I'n  his  share. 

3069.  But  these  regular  methods  cannot  alivays  be  put  in  jrractice ;  so  that,  in  the  di- 
vision of  commons,  tlie  usual  way  is,  to  measure  separately  all  the  land  that  is  of  dif- 
ferent values,  and  add  into  two  sums  the  contents  and  the  values ;  then  the  value  of 
every  claimant's  share  is  found  by  dividing  the  whole  value  among  them  in  proportion 
to  theur  estates ;  and  lastly,  a  quantity  is  laid  out  for  each  person,  that  shall  be  of  the 
value  of  his  share  before  found. 

3070.  It  is  required  to  divide  any  given  quantity  ofgroundf  or  its  valve,  into  any  given 
number  <^  parts,  and  in  jnvjyortion  to  any  given  number,  —  Rule.  Divide  the  given 
piece,  or  its  value,  as  in  the  rule  of  fellowship,  by  dividing  the  whole  content  or  value 
by  the  sum  of  the  numbers  expressing  the  proportions  of  the  several  shares,  and  mul- 
tiplying the  quotient  severally  by  the  said  proportional  numbers  for  the  respective  sliares 
requir^,  when  the  land  is  all  of  the  same  quality.  But  if  the  shares  be  of  different 
qualities,  then  divide  the  numbers  expressing  the  proportions  or  values  of  the  shares,  by 
the  numbers  which  express  the  qualities  of  the  land  in  each  share ;  and  use  the  quotients 
instead  of  the  former  proportional  numbers. 
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E*.  1.  If  the  total  value  of  a  oominon  be  2S0O/.  it  to  leqahrtd 
to  determine  the  values  of  the  shares  of  the  three  claimants  A,  B,  C, 
whose  estates  are  of  these  values,  10,000,  and  15,000,  and  25,00IV. 
llie  estates  being  in  proportion  as  the  numben  S,  3,  5.  whose  sum  Is  10, 
we  shall  have  S,5000-f-10=26U;  which  being  severally  multiplied  by  2, 
3, 5.  the  products  500, 750, 1250.  are  the  values  of  the  shares  required. 

Ex.  S.  It  is  required  to  divide  30O  acres  of  land  among  A,  B,  C,  D,  E, 
F,  O,  and  H,  whose  claims  upon  it  are  respectively  in  proportloa  as  the 
numbers  1. 9, 3, 5, 8, 10, 15,  flO.  The  sum  of  these  proportunal  number* 
Is  64,  bv  which  dividing  300,  the  quoUent  is  4ac.  2r.  30p.,  which  beiog 
multiplied  by  each  of  the  numbers,  1, 2, 3,  S,  fte.  we  obtain  lor  the  aevtru 
shares  as  annexed : 
Ex.  3.     It  is  required  to  divide  780  acres  among  A,  B,  and  C,  wboie 

estates  are  1,000,  3,000,  and  4,00W.   a  year ;   the  ground  in  their  shares  being  worth  5,  8,  and  10 

ihlllings  the  acre  respectlvdy.     Here  their  claims  are  as  1,  3,  4 ;  ^^     >^.^^    401 

and  the  qualities  of  the«r  land  are  as  5, 8, 10 :  therefore  their  ouanUlios  *^       ^"^  ^ 

must  be  as  one-flfth,  three-eighths,  two-flflhs,  or  by  reduction,  as  8, 

15. 1&    Now  the  sum  of  these  numbers  is  39 ;  bv  which  dividmg  the 

786  acres,  the  quotient  to  fiO;  which  being  milltiplied  severaUyby  the 

three   numbers  8,  15,  16,  the  three  products  are  100,  300,  390,  for 

the  shares  of  A,  B,  C,  respectively. 

9071.  To  cut  off  from  a  plan  a  given  number  of  acres, 
^c.  by  a  line  draum  from  any  p6int  in  the  side  qf  it. — 
Rule.  Let  a  (Jig,  421.)  be  the  giren  point  in  the 
plan,  firom  which  a  line  is  to  be  drawn  cutting  off  suppose  '} 
5  ac  S  r.  14  p.  Draw  a  b  cutting  off  the  part  a  6  c  as  near 
as  can  be  judged  equal  to  the  quantity  proposed ;  and  let 
the  tni^  quantity  of  a  be,  when  calculated,  be  only  4  ac. 
3^,  90  p.  which  is  less  than  5  ac.  2  r.  14  p.  the  true  quan- 
tity, by  Oac.  2r.  34p.  or  71,350  square  links,     llien  measure  ab,  which  suppose  * 
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U71,950l7«t7,llwlMlfofft«ndtfaeqdad<ntllSliiilu,wmtiaUx 
■Itttoda  of  tba  u^ui^  lo  be  ackUd,  ud  whon  bMs  ii  o,  1.  llNnfiire  if  i^oo  tba  ixa- 
tre  ikwitbdwndiiullj,  an  arc  be  deMrib«d,wlda  line  badnmn  parallel  ta  a,  (,  toudi- 
■■V  tbe  are,  and  cuUiDg  t,d  In  d ;  and  if  a,  it  be  drawn,  H  will  be  tbe  line  cutting  off  tbe 
nqaired  qoantily  a,d,c,a.  On  tbe  otber  hand,  if  the  fint  piece  had  been  uomucb,  then 
d  muit  hate  been  set  below  A.  Inthitmannar,  tbenveral  sbarei  of  comiDoni  to  be  di- 
vided, nia7  be  hud  down  upon  tlic  plan,  and  tnnifemd  from  thence  to  the  ground  ileelf. 
SOTS.  3A«  ■B^iteMalefl/'diDufinf  tonitt,  aiidthat  by  whid)  the  agricultiiriitwillinake 
filweit  eiTon  ii,  by  trial  and  comctiim',  linn,  suppodng  ■  piece  of  uneucloied  laud  of 
tcragulai  diape  to  contain  thir^-eight  acr«  and  a  half,  and  it  ii  desired  to  la;  it  out  in 
three  fieldl,  each  of  the  eameeitent  Take  s  plan  of  the  field  and  In;  it  down  on  paper ; 
drideit  into  tliree  partaai  near  a>  posiible  by  the  eye:  then  aKertain  tbe  contenti  of  one 
ttf  theouttidediTiiions,  wUchwill  be  either  loniewhBt  too  little  or  too  much.  Suppo« 
It  too  tittle  by  half  a  rood;  then  as  the  length  of  the  ttnigfat  line  of  the  diiiiioD  i>  1000 
Unks,  and  1000  linki  in  Icngtb  and  100  in  breadth  moke  nti  acre,  and  a)  half  a  rood 
ii  the  ei^lfa  of  on  acre,  it  foIlonB  that  by  eilendjng  the  line  tbe  eighth  part  of  100  links, 
or  18-4  links  at  both  ends,  or  S4'S  linkaat  one  end,  the  requisite  quantity  will  be  added. 
nen  go  through  the  ume  operation  with  die  ptojected  field  on  the  other  extreme  of  the 
plot,  and  this  bang  cotrected,  tlM  middle  field  miiit  ncceaaiily  be  of  tbe  exact  contents 
of  each  of  the  twootberst  but  to  proTe  the  whde,  this  field  also  may  be  tried  in  tbe 

3073.  Jn  dmdBva_^«UiHlA  a  vinnlenuit^i^ereiiteTxpi  in  certain  [aopeetion>:l*y. 
loe  eumple,  one  atre  and  a  half  of  conunon  turnip,  one  acre  of  Swedish  turm'p,  three 
qnaiten  of  an  acre  of  potatoea,  and  fire  acres  of  pease.  Suppose  the  field  a  parallel- 
OgTMn  or  nearly  so,  then  ibM  aacertain  the  length  of  the  ridg^  and  next  state  the  question 
Ibni :  flwli  a  length  beii^  giren,  required  the  breadth  to  give  a  fourth  of  an  acre ;  that 
being  tba  Knalleet  fVankm  in  the  propoRians  to  be  laid  out ;  then  if  the  length  of  the 
ridgeabetai  cfaaiDi,  tbe  breadth  tequieile  to  gire  a  quarter  of  an  acre  will  lie  25  linlu; 
MtiMi^iiently  a  breadth  rf  five  timea  that  space  will  be  required  for  the  common  turnips; 
fimr  tnses  for  tbe  Swedish  tuniipe ;  three  dmec  for  the  potatoea,  and  twen^  tinies  for  tbe 

paae. 

3074.  In  ttU  ntore  mtrtale  aun,  fint  lay  down  the  plan  of  the  space  to  be  divided  on 
ff^r  to  a  large  scale,  aay  a  chaiu  to  aa  inch ;  then  cover  the  paper  with  lines,  drawi 
aoaato  form  sqoans,  each  square  containing  a  certain  niunber  i^  feet  and  yards,  or  say 
pcde  each ;  then  on  iheM  square*  adjust  the  figure,  whatarei  it  may  be :  thus,  supposing  it 
desired  to  lay  oat  atbickct  of  trees  on  tbe  face  of  a  bill,  the  outline  of  which  shall  resem-' 
Me  the  outline  of  the  profile  of  a  bone,  di^,  or  say  a  human  bead,  and  yet  uhall  contain 
ndy  on*  acre :  lay  down  the  outline  of  tbe  hone  or  bead  on  a  large  scale,  and  divide  it 
ittto  squana ;  then  by  trial  and  correction  aseertain  what  each  square  mun  necessarily 
cmitain.  Say  that  there  are  1 30  entire  squares  and  40  parts  af  squares,  making  up  in  all 
IfiOaqnares;  each  of  these  iquarei  must  of  course  contain  exactly  one  pole  or  625  links, 
•Bd  Ibisr  tides  the  square  root  of  that  number  or  !5  links.  Ftom  these  data  it  is  easy  to 
^  down  die  figure  with  perfoct  accuracy. 

S075.  2V  (ajFing  ou/imeson  htnda,  for  As  purposes  of  roods,  fences,  See.  requires  to 
be  well  ondeiMood  by  tbe  agriculturist.  On  a  ^ain  turflice,  tbe  business  of  tracing 
Mraigfat  Ihie*  ia  cffWted  by  a  series  of  poles,  so  placed  that  tbe  one  nearest  the  eye  con- 
eeala  all  tbe  rest.  Where  a  Mraight  line  is  to  be  indicated  among  objects  or  inequalities, 
not  more  then  flllMn  or  twenty  foet  high,  its  phut  or  tract  on  the  earth  (a,i,j^.  4S3.) 
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cannot  be  adapted  on  account  of  the  height  of  the  inequalities^  the  line  mutt  either  be 
formed  along  the  summits  of  these  inequalities,  which  may  be  done  if  they  are  houses, 
hills,  or  trees ;  or  parallel  lines  (c,  d^  e)  formed  where  practicable,  and  the  main  line 
found  by  off-sets  (ftgih)  from  those  collateral  lines  at  such  places  as  are  suitable.  A 
third  method,  but  one  not  always  perfectly  accurate,  is  to  take  a  plan  of  the  field  or  scene 
of  opemtions,  and  on  this  to  set  out  the  proposed  line ;  then  by  ascertaining  its  bearings 
and  distances  relatively  to  the  obstructions,  it  may  be  transferred  from  the  paper  to  the 
ground.  In  carrying  straight  lines  through  woods,  lanterns  have  ^«en  used;  but  a  much 
more  correct  method  is  to  elevate  poles  above  the  surface  of  the  wood. 

5076.  Continuotts  lines  may  always  be  made  perfectly  straight,  however  irregular  the 
surface,,  by  following  the  same  parallel  as  indicated  by  points  of  the  compass ;  or  by  the 
shadow  of  the  operator  during  sunshine.  If  the  needle  does  not  move,  or  the  shadow  of 
the  spectator  be  always  projected  at  the  same  angle  to  his  course,  the  direction  in  which  he 
walks,  in  either  case,  must  be  straight.  The  mode  of  forming  right  lines  in  such  cir- 
cumstances being  understood,  the  formation  of  right  lined  figures  is  merely  a  repetition  of 
the  process,  uniting  each  side  by  the  required  angle. 

5077.  Curved  lines  on  irregular  surfaces  are  in  general  only  to  be  laid  down  by  the 
previous  establishment  of  straight  lines  ;  first,  leading  straight  lines,  and  next  secondary 
straight  lines,  which  shall  form  skeletons  to  the  curves.  A  second  mode  and  on  a  large 
scale,  by  much  the  most  certain,  is  to  find  the  leading  points  of  the  curves,  by  trian- 
gles from  a  known  base  or  known  bases ;  but  as  both  moides  are  rare,  they  need  not  be 
enlarged  on. 

SuBSECT.  4.     OfesHmating  Weigktf  Power,  and  Qiuintities, 

5078.  Ascertaining  the  weight  of  objects  is  a  part  of  agricultursl  knowledge,  no  less  ne- 
cessary than  that  of  measuring  their  superficial  or  solid  contents.  In  all  ordinary  cases, 
as  of  grain,  roots,  bundles  of  straw,  bushels  of  lime,  &c.  this  is  best  done  by  a  common 
Bteelytud,  suspended  from  a  beam  or  a  triangle  of  three  posts.  Cart  or  waggon  loads  are 
weighed  on  those  well-known  platforms  sunk  in  the  ground  at  toll  gates ;  or  sometimes  by 
steelyards  on  a  very  large  scale.  Cattle  are  weighed  by  noachines  of  a  particular  kind, 
which  have  been  already  described  (2461.  to  2463.).  The  weighing  of  cattle  and  grain 
chiefly  concerns  the  farmer,  and  b  of  consequence,  in  the  first  case,  to  ascertain  the  pn^ress 
of  fattening  animator  the  weight  of  those  ready  for  the  butcher ;  and,  in  the  second,  to 
determine  the  quantity  of  flour  that  may  be  produced  from  a  given  quantity  of  grain. 

3079'  Estimating  the  quantity  of  power  regttisite  to  draw  any  implement  or  machiney  a 
performed  by  the  intervention  of  the  draught  machine  already  described  (2460.  j,  between 
the  power  and  the  implement.  It  would  not  be  difficult  to  construct  all  agricultural 
implements  with  a  fixed  draught  machine  and  index,  which  would  at  all  times,  when  they 
were  at  work,  shew  th^  amount  of  power  employed  in  moving  them ;  but  such  an 
arrangement  would  be  of  little  use. 

3080.  Estimating  the  quantity  of  work  which  servants  and  cattle  ought  to  perform  in  a 
given  time,  is  an  art  that  ought  to  be  familiar  to  every  agriculturist.  In  general  no 
absolute  rule  can  be  laid  down,  because  so  much  depends  on  soils,  roads,  cattle,  and  other 
circumstances ;  but  in  every  particular  case  the  rate  or  market  price  of  labor  per  day 
being  given,  and  the  quantity  of  work  ascertained  which  a  nun  can  fairly  perform  in  a 
certain  time,  a  rate  per  yard,  pole,  or  acre,  or  per  solid  quantity,  if  materials  are  to  be 
moved,  can  easily  be  determined  on.  A  farmer  should  know  by  memory  the  number  of 
ridges  or  of  single  furrows,  or  bouts,  which  it  requires  to  make  an  acre  on  every  field  of 
his  farm.  This  will  aid  him  in  every  operation  that  requires  to  be  performed  on  these 
fields  — the  quantity  of  manure,  seed,  ploughings,  barrowings,  hodngs,  mowing, 
reaping,  raking,  &c.  ;  as  well  as  produce,  whether  of  com,  hay,  roots,  or  the  number  of 
cattle  or  sheep  tluit  may  be  grazed  there  for  any -given  time. 

3081.  Road  work,  ditching,  fiedging,  draining,  trenching,  j-c.  ought  to  be  subjected  to 
similar  calculations,  so  ns  if  possible  to  let  out  all  work  not  performed  with  the  master's 
own  men  and  cattle,  by  contract  or  quantity,  instead  of  by  time.  As  spade  work  is 
nearly  the  same  in  most  parts  of  the  country,  certain  general  rules  have  been  laid  down 
by  canal  contractors  and  others,  which,  though  seldom  strictly  followed  up,  yet  it  may  be  * 
useful  to  know.  Thus  in  moving  ground,  as  in  digging  a  drain,  or  the  foundations  of  a 
building,  if  the  soil  is  soft,  and  no  other  tool  than  the  spade  is  necessary,  a  man  will 
throw  up  a  cubic  yard  of  27  solid  feet  in  an  hour,  or  10  cubic  yards  in  a  day.  But  if 
picking  or  hacking  be  necessary,  an  additional  man  will  be  required ;  and  very  strong 
gravel  will  require  two.  The  rates  of  a  cubic  yard,  depending  thus  upon  each  cir- 
cumstance, will  be  in  the  ratio  of  the  arithmetical  numbera  1,  2,  3.  If,  therefore , 
the  wages  of  a  laborer  be  2s.  6d,  per  day,  the  price  of  a  }-ard  will  be  Sd.  for  cutting 
only,  6d.  for  cutting  and  hacking,  and  9d.  when  two  hackers  are  necessary.  In  sandy 
ground,  when  wheeling  is  requisite,  three  men  will  be  required  to  remove  30  cubic  yards 
in  a  day,  to  the  distance  of  20  yards,  two  filling  and  one  wheeling ;  but  to  remove  the 
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Mune  quantity  in  a  day,  to  a  greater  distance,  an  additional  man  will  be  required  for  every 
20  yards. 

3082.  7\)  find  the  fnice  cf  removing  any  number  of  cubic  yards  to  any  given  distance : 
Divide  the  distance  in  yards  by  20,  which  gives  the  number  of  wheelers ;  add  the  two 
cutters  to  the  quotient,  and  you  will  have  the  whole  number  emplojred ;  multiply  the 
earn  by  the  daily  wages  of  a  laborer,  and  the  produce  will  be  the  price  of  SO  cubic 
yards.  Then,  as  SO  cubic  yards  is  to  the  whole  number,  so  is  the  price  of  SO  cubic  yards 
to  the  cost  of  the  whole.  Example.  —  What  will  it  cost  to  remove  2,750  cubic  yards 
to  the  distance  of  1 20  yards,  a  man's  wages  being  three  shillings  per  day  ?  First,  120  -»- 
90 » 6,  the  number  of  wheelers;  then  +  2  fillers  s  8  men  employed,  which,  at  three 
flhilluigs  per  day,  gives  twenty-four  shillings  as  the  price  of  30  cubic  yards ;  then  30  : 
24  : :  2,750  and  24  x  2,750  +  30  i^  1 10^. 

SuBSKCT.  5.     Of  Estimating  the  Value  of  Agricultural  Labor  and  Materials, 

3083.  Estimating  the  value  of  work  done  is  a  necessary  part  of  agricultural  knowledge, 
and  is  founded  upon  the  price  of  labor  and  the  time  of  performance.     Hie  price  of 
labor  is  every  where  determined  by  the  operations  of  the  public,  and  therefore  in  any  given- 
case  can  seldom  admit  of  much  difiference  of  opinion.     In  a  theoretical  view  of  the  sub- 
ject the  proper  wages  for  a  laborer  in  England  has  been  considered  for  ages,  to  be  a  peck  of 
wheat ;  and  that  of  a  horse  the  amount  of  his  keep,  expenses  of  a  year's  shoeing,  and  ten 
per  cent,  on  his  value  or  cost  price  at  a  fair  age,  added  together,  and  divided  by  the  num- 
ber of  days  such  horse  is  supposed  to  work  in  a  year ;  this  brings  the  value  <^  the  day's 
work  of  a  horse  to  something  more  than  once  and  a  half  the  value  of  the  day's  work  of  a 
man ;  so  that  supposing  a  laborer's  wages  two  shillings  per  day,  a  man  and  a  pair  of 
horses  would  be  worth  eight  shillings  per  day.  This,  however,  it  mu^  be  acknowledged, « 
is  a  calculation  not  to  be  always  depended  on,  as  local  circumstances  continually  intervene 
to  alter  the  proportions.     In  aU  cases  of  valuing  labor,  therefore,  all  that  the  valuator  can- 
do  is  to  ascertain  the  local  price,  and  to  estimate  fVom  his  own  experience  the  time 
requisite  to  perform  the  work. 

3084.  In  estimating  the  value  of  labor  and  of  materials^  considerable  difficulty  occurs 
in  some  departments  of  agriculture.  Thus  in  valuing  fallows  and  sown  crops  it  is  often 
a  nice  point  to  determine  satisfactorily  the  value  of  the  manure  or  other  dressings ;  and  in 
valuing  the  tillages  or  the  condition  of  the  arable  lands  of  an  out-going  tenant,  regard 
must  be  had  not  only  to  the  actual  number  of  ploughings  a  field  may  have  been  subjected 
to,  the  preceding  or  current  year,  but  to  the  position  which  the  state  of  that  field  holds  in 
the  rotation,  and  to  the  value  which  may  still  be  in  the  soil  of  manures  or  limings  given  - 
to  former  crops.  Supposing  a  field  fallowed,  limed,  and  dunged  in  the  year  1820,  and 
that  when  it  fell  to  be  ralued  in  the  spring  of  the  year  1824,  it  was  drilled  with  beans  on 
one  furrow,  it  would  be  no  adequate  compensation  for  the  tenant  to  be  paid  for  one 
ploughing,  the  beans,  and  the  drilling ;  the  fallow,  the  dung,  and  especially  the  lime 
given  in  1820,  must  be  considered  as  extending  their  influence  even  to  this  crop,  and  there- 
fore an  allowance  ought  to  be,  and  generally  is  made  for  these  three  articles,  besides  the 
mere  value  of  the  labor  and  seed.  What  this  allowance  should  be  it  does  not  seem  easy 
to  determine :  land  valuers  and  appraisers  have  certain  rules  which  they  go  upon,  which 
are  known  to  few  but  themselves,  but  which  havii^  ourselves  been  initiated  in  the  busi- 
ness, we  know  to  differ  considerably  in  different  parts  of  the  country.  Some  calculate 
that  the  value  of  dung  extends  to  the  fourth  year,  and  declines  in  a  geometrical  ratio,  or 
in  the  proportion  1,  2,  4,  8.  Others  limit  its  effects  to  three  years.  Lime  is  allowed  in 
aome  places  to  produce  effects  for  three  years  only,  and  in  others,  especially  on  new 
lands,  for  twelve  and  fourteen  years,  s0d  its  value  is  generally  supposed  to  decline  in 
the  proportion  of  1,2,  S,  &c  Naked  fallow  is  generally  considered  as  of  beneficial 
influence  for  five  years,  where  it  occurs  every  seven  or  eight  years,  and  shorter  periods  in 
proportion.  A  crop  sown  on  a  single  furrow  after  a  drilled  crop  which  has  been  manured, 
is  considered  as  partaking  of  the  manure  or  other  dressings  according  to  the  extent  to 
which  these  have  been  given,  and  generally  in  the  same  ratio  as  in  manured  fallows. 

3085.  In  estimating  the  value  of  materials  alone»  the  first  thing  is  to  ascertain  their 
qnantil^,  and  the  next  their  market  price.  Hius,  in  the  case  of  heaps  of  manure,  the 
cubic  contents  must  first  be  found,  by  finding  the  area  of  the  base  of  the  heap,  and  its 
mean  depth,  and  multiplying  the  one  into  the  other ;  next  the  quality  of  the  material, 
must  be  examined,  and  the  expense  of  purchasing  it  in  the  nearest. town  or  source  of 
purchase,  with  the  addition  of  the  expense  of  carriage  to  the  spot  where  it  lies.  Ricks, 
whether  of  straw  or  hay,  are  valued  in  a  similar  manner.  Crops  in  a  growing  state  are 
valued  according  to  whAtthey  have  cost,  including  tillage,  manures,  seed,  rent,  taxes,! 
and  other  out-goings,  and  ten  per  cent,  on  the  outlay  of  capital ;  crops  arrived  at  matu- 
rity are  valued  according  to  their  quantity  and  quality,  deducting  the  expenses  of  reap- 
ing, threshing,  &c.     In  coal  countries  an  allowance  is  made  for  thorn-hedges  which 
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bave  been  newly  cut ;  but  tbe  tererw  is  tbe  caie  wbere  fuel  is  scarce,'  an  allovranoe 
being  made  acooi^ng  to  the  quantity  of  bnxsh  or  lop  on  the  hedge.  The  lop  of  pollards 
and  prunings  of  hedge-raw  trees  to  a  certain  height,  is  generally  valued  to  the  tenant ; 
but  a  better  mode  is  for  tbe  landlord  to  take  the  timber-trees  entirely  under  his  own 
management 

S086.  In  valuing  lioe-ttodty  a  yariety  of  circumstances  require  to  be  taken  into  con- 
sideration. The  value  of  all  young*animals  may  be  considered  as  proepectiTe ;  the  chief 
▼alue  of  others  depends  on  their  breeds ;  of  some,  on  accident  or  Ikshion ;  uid  of  fed 
animals  on  their  actual  value  to  tbe  butcher.  Draught  cattle  may  be  valued  on  an  ab- 
stract principle,  derived  from  the  probable  value  of  their  lives  and  labor ;  but  in  general 
nothing  is  to  be  depended  on  but  a  knowledge  of  tfie  market  price,  and  this  ought  to  be 
familiar  to  every  valuator. 

S087*  In  valuing  buHdingtj  regard  must  be  had  to  their  absolute  use  as  such,  and  to 
their  effbct  on  the  value  of  surrounding  property.  In  the  case  of  buildings  merely 
usefbl  as  fiumeries,  it  mil  sometimes  happen  that  more  buildings  are  erected  than  the 
moat  iqiproved  mode  of  husbandry  requires,  as  in  tlie^case  of  large  bams  and  granaries, 
ornamental  pigeon-houses,  &c. :  these  can  be  valued  on  no  other  principle  than  that  of 
tfaa  value  of  the  materials,  supposing  them  taken  down ;  and  in  regard  to  an  in-coming 
tenant  they  are  to  be  considered  as  a  drawback,  rather  than  as  of  any  value^ 
'  S068.  In  valuing  orchardt,  hop'groundt,  oner  plantatiom,  and  similar  crops,  it  is  usual 
for  the  fust  two  or  three  years  i^r  planting,  to  allow  only  the  cost,  rent,  all  outgoings, 
and  ten  per  cent,  on  their  amount;  but  afterwards,  the  trees  and  plants  having  taken 
with  the  soil,  and  promising  abundant  crops,  they  are  valued  prospectively  in  the  mode 
in  which  we  shall  next  describe  as  applied  to  young  plantations  of  timber-trees. 

9089.  In  vahdng  uoung  plantations,  when  they  are  only  of  two  or  three  years*  growth, 
it  is  usual  to  procMo  as  in  valuing  orchards ;  but  after^rards,  when  their  growth  is  be- 
coming rapid,  and  the  fences  in  a  sufficient  state,  the  plantation  is  valued  prospectively 
in  the  following  manner :— -The  contents  being  known,  and  the  number  of  healthy  young 
trees  per  acre  ascertained,  then  their  value  at  any  distant  period,  not  exceeding  twenty 
or  twenty-five  years,  is  estimated ;  and  whatever  sum  that  estimate  amounts  to,  the  pre- 
sent value  of  that  sum  will  give  an  idea  of  the  value  of  the  plantation,  allowing  liberally 
for  accidents  to  the  trees,  and  other  unforeseen  circumstances.  Thus,  suppose  a  plant- 
ation  of  oaks,  intended  as  copse,  or  actually  established  as  such,  to  have  grown  four 
years,  its  present  value  would  be  next  to  nodiing ;  but  if  arrived  at  its  twentieth  year, 
it  would  fetch  fifty  poui^ds  per  acre.  Hien  the  question  is,  required  the  present  value 
of  fif^  pounds  due  sixteen  years  hence,  the  market  price  of  money  being  five  per  cent.  ? 
andtUa,  according  to  any  of  the  modern  annuity  tables  (say  Baylejf*i  4to.  1808.  tab.  iv.), 
is  S2{.  18s.  This  principle  is  applicable  to  all  kind  of  valuing  hy  anticipation ;  and  there 
is  no  other  mode  of  valuing  jipplicable  to  young  plantations. 

9090.  In  valuing  taleable  treeij  their  numb^  per  acre,  or  their  total  number,  being 
aaccrtained,  an  average  value  must  be  made  of  each  tree,  according  to  its  worth  as  fuel, 
timber,  fisnce-wood,  bark  for  the  tan-pit,  and  other  particulars,  due  allowance  being  made 
at  the  same  time  for  the  expenses  of  felling,  cutting  up,  sorting,  carriage,  &c.  Tbe 
usual  practioe  in  this  case,  as  well  as  in  tbe  valuation  of  copse-woods,  will  be  given  in 
treating  of  wood^lands  in  the  succeeding  Part  of  this  work. 

9091.  In  valuing Jlelds  for  rent,  regvd  must  be  had  to  their  soil  and  subsoil  as  of  the 
greatest  importance ;  next  to  their  aspect,  form,  length,  and  style  of  ridges ;  and,  lastly, 
as  to  the  sort  of  crops  or  rotation  which  may  be  fdlowed  on  them,  and  their  state  of  cul- 
ture. Supposing  the  valuator  to  decide  in  his  own  mind  as  to  the  rotation,  his  next 
business  is  to  calculate  the  expense  and  produce  #  the  whole  course ;  and  after  deduct- 
ing all  expenses  whatever,  and  ten  per  cent,  per  annum  on  the  capital  employed,  the 
balanoe  may  be  considered  as  tbe  rack  rent  which  such  a  field  may  afford. 

S09S.  In  valuing  a  farm  for  rent,  each  field  must  be  valued  separately  in  the  manner 
above  stated,  and  a  particular  rent  per  acre  determined  for  each  field,  as  well  as  an  ave- 
rage rent  for  the  whole  fiuin.  In  some  cases  it  is  customary  to  value  the  farm  buildings, 
dwellings,  yards,  gardens,  &c.  but  when  that  is  done,  a  sum  in  proportion  to  their  value 
is  deducted  from  the  supposed  profits  as  household  and  other  expenses,  so  that  no  advan- 
tage is  gained  by  it.  It  is  by  means  of  those  buildings,  threshing  machine,  and  otiier  con- 
yeniencies,  that  so  much  can  be  paid  for  each  field,  and  therefore  to  pay  for  the  buildings, 
and  pay  also  for  their  advantages,  would  be  unjust.  It  must  be  further  obviOti%  that  a 
great  variety  of  other  considerations  must  be  taken  into  account  before  even  the  value  of 
a  single  field  can  be  ascertained,  such  as  distance  from  miirket^  roads,  parochial  and 
country  towns,  price  of  labor,  &c.  But  af^  all,  it  is  seldom  duit  land  is  taken  or  let  on 
such  valuations ;  rent,  like  price  of  every  kind,  depending  more  on  the  quantity  of  land 
in  the  market,  and  the  number  of  tenants  in  want  of  farms,  than  on  the  real  value  of  land. 
This,  indeed,  often  tends  to  the  ruin  of  fanncn,  by  obliging  them  to  give  higher  rents 
than  the  land  can  bear^  but  the  same  thing  takeapUce  in  every  other  trade  or  profeasioii. 
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9099.  The  amount  tf  the  retU  tfkmdt  is  commonly  determined  In  money  alone ;  but 
owing  to  the  fluctuadons  in  die  value  of  this  commodity,  rents  are  in  some  places  mad6 
payabie  partly  in  money,  and  partly  in  com,  (or  beef  or  wool  in  some  cases,)  or  in  money, 
and  the  money  Talue  of  a  certain  quantity  of  produce  per  acre.  In  some  cases  the  money 
value  of  the  produce  is  determined  by  its  price  in  the  district  for  the  current  or  preceding 
year ;  and  in  other  cases  by  an  average  of  the  money  price  for  the  preceding  three,  five^ 
or  seven  years.  This  plan  has,  within  the  last  seven  years,  been  adopted  in  many  partA 
of  Scotland,  and  been  generally  approved  of,  both  by  landlords  and  tenants.  Thereis  no 
plan  that  will  in  every  year  be  perfectly  'equitable,  and  for  this  reason  many  consider  the 
money  rent  as  on  the  whole  the  simplest  and  best,  as  it  certainly  is  that  which  occasions 
less  trouble  to  all  parties. 

S0d4.  The  valuation  of  leases  well  deserves  the  study  of  the  culturist,  and  especially 
of  the  farmer,  who  may  often  wish  or  find  an  opportunity  of  purchasing  a  renewal  of  hu 
lease,  or  have  occasion  to  dispose  of  an  improved  rent,  or  in  other  words,  sub-let  his  farm 
at  a  profit.  It  is  customary,  in  many  parts  of  the  kingdom,  for  landlords  to  compound 
with  their  tenants,  by  accepting  a  sum  of  money  paid  down  in  place  of  advancing  the 
rent  at  the  expiration  of  a  former  or  a  current  lease.  To  be  able  to  point  out  die  exact 
amount  of  the  sum  to  be  paid  in  any  transaction  of  this  nature,  according  to  the  annual 
profit,  and  the  number  of  years  for  which  the  lease  is  to  be  granted,  must  obviously  be 
particularly  useful.  The  ^uation  of  church  leases  and  of  college  lands,  is  of  not  leas 
importance,  as  these  for  the  most  part  are  let  on  twenty-one  years  leases,  renewable  for 
seven  years  longer  at  the  end  of  every  seven  years ;  or  on  leases  for  lives,  every  lifb  being 
renewable  as  it  drops,  for  a  certain  sum  to  be  determined  according  to  the  age  of  the  lifb 
to  be  put  in,  and  the  value  of  the  lands. 

9095.   The  principle  on  which  all  calculations,  as  to  the  value  of  leases,  is  made,  is  as  fol- 
lows: a  sum  being  fixed  on,  which  is  considered  or  agreed  on  as  the  worth  or  profit 
which  the  tenant  has  in  the  lease,  and  the  time  which  the  lease  has  to  run,  or  for  whidi  it 
is  to  be  renewed  being  agreed  on,  then  the  pordiaser  of  the' lease  or  of  the  renewal  pays 
down  to  the  seller  the  present  value  of  an  annuity  equal  to  the  profit  or  worth,  reckoning  ^ 
money  at  its  market  price,  or  at  what  is  called  legal  interest.    Thus,  should  it  be  suitable 
to  the  convenience  of  both  parties  to  renew  a  lease  of  twenty-one  years,  of  which  only  one 
year  had  expired,  the  tenant  ought  to  pay  the  landlord  Is,  2d.  for  every  pound  of  profit 
he  has  in  the  lease.    Should  it  be  asked  how  the  tenant  is  to  pay  the  landlord  only  7s,  2d, 
out  of  each  pound  that  he  had  of  profit  in  the  one  year  that  has  elapsed,  it  is  answered, 
that  the  landlord  had  no  right  to  receive  the  7s.  2d,  until  the  expiration  of  twenty  years, 
which  is  the  number  the  lease  has  yet  to  run ;  and  that  this  sum  of  Is.  2d.  laid  out  at  com^ 
pound  interest,  at  5  per  cent,  payable  yearly,  would,  at  the  end  of  twenty  years,  amount 
exactiy  to  1/. ;  so  that  the  landlord  has  received  juat  the  amount  of  what  he  was  entitled 
to,  and  no  more. 

3096.  Or,  as  the  most  customary  period  at  which  to  renew,  during  the  currency  of  a  lease 
of  twenty- one  years,  is  when  seven  years  have  elapsed,  then  the  exact  sum  that  ought  to 
be  paid  for  adding  seven  years  will  be  91,  18s.  5d,  for  every  II.  of  annual  profit,  because 
V.  IBs.  5d.  laid  out  at  compound  interest,  will,  in  twenty-.one  years,  the  length  of  lease 
obtained  by  paying  it,  amount  exactly  t*  71, ,  the  profit  that  would  have  accrued  to  the 
landlord  during  the  seven  years  of  renewal. 

8097.   The  method  of  determining  all  questions  as  to  the  renewal  pleases,  sale  of  profits 

on  sub-leases,  &c.  is  easily  learned  from  the  common  books  of  arithmetic ;  and  the  value 

of  lives  from  tables  composed  from  a  long  series  of  observations  in  different  places,  as  at 

London,  Northampton,  See,     But  practical  men  can  seldom  have  recourse  to  so  tedious  a 

method  as  calculating  for  themselves,  by  which,  for  want  of  daily  practice,  serious  errors 

might  be  nude.     They  therefore  have  recourse  to  published  tables  on  the  subject,  by 

vHnch  the  most  intricate  questions  of  this  kind  may  be  solved  by  the  humblest  individual 

who  can  add  and  subtract,  in  a  few  minutes.     The  tables  in  most  repute  at  present  are 

Bailey's  TahUsfor  the  purchasing  and  renewing  of  Leases,  1 807 ;  Clarl«*s  Enquiry  into  the 

Mature  and  Value  <f  leasehold  Property  and  life  Annuities,  with  many  Tables,  1 806;  and  there 

is  a  useful  pocket  compendium  entitled,  TaNesfor  the  purchasing  Estates,  Leases,  Annuities, 

and  the  renewing  of  Leases,  by  W.  Inwood,  London,  1811.     There  is  a  recent  work  on 

The  Valuation  of  Rents  and  Tillages,  by  J.  S.  Bayldon,  which  is  the  best  of  its  kind  extant. 

S098.   The  questions  following,  and  others  of  similar  importance  to  agriculturists,  and 

indeed  to  all  men  of  property,  may  be  answered  from  these  tables. 

QMesUom.    yfhat  aum  inuit  be  paid  down  for  a  lease  for  twcnty-one  jesn  to  raske  fire  per  cent  and  get 
tack  the  principal  ? 
Anstuer.    Tw^e  yeaia  and  tfaree.^[iiarten  purchase  of  the  annual  rent. 
Q.    Wbat  ioin  oiiglit  to  be  paid  for  a  lease  granted  oo  a  sUigle  life  aged  thirty,  to  make  four  per  cent. 

and  get  back  the  principal  ? 
A.    F«Marteen  yean  and  three  qoartcfs  purchase  of  the  clear  anmial  rent.  ^     ^^      .    ^. 

Q.    What  sum  ought  to  be  paid  for  a  lease  beU  on  two  Htcs  of  twenty  and  forty  years,  but  detcnainable     • 

on  the  death  of  either,  to  pay  five  per  cent  and  get  back  the  principal  'f . 
J,   Ten  yean  porcoase. 
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'    Q.  What  lum  cvght  to  be  paid  for  a  leaae  held  like  the  lait  on  two  Hrea  of  twenty  and  fbrty  yean,  bul 
to  continue  during  the  existence  of  eiUier  of  the  Uyet,  to  pay  fire  per  omt  and  get  back  tbe  prindpal  ? 
A.    Sixteen  years  purctiase. 

Q.    What  sum  or  fine  ought  a  tenant  to  give  for  tbe  renewal  of  four  yean  lapaed  in  his  leaae  of  tea 
ye  in,  in  order  to  make  seven  per  cent,  interest  of  his  money  and  get  back  the  principal  ? 

A.  Two  yean  and  a  quarter  purchase  .of  tbe  annual  value  or  clear  profit  which  be  makes  of  the 
holding. 

Q.  A  fiirmer  is  ofibred  a  lease  during  the  life  of  a  perMm  aged  thirty  yesrs,  to  what  term  certain  la  that 
CO  isidered  equiyalent  ? 

A.    Twenty ^nc  years. 

Q.  In  a  lease  held  orieinaHy  on  three  lives,  but  of  whidi  one  b  dropped,  the  ages  of  the  lives  in  pos- 
aeation  being  forty  and  sixty  ;  what  sum  ought  the  tenant  to  pay  for  pasong  in  a  new  life,  aged  fifteen,  ia 
order  to  make  five  per  cent  interest  and  return  the  principal  ^ 

A.    Three  yean  and  a  quarter  of  the  clear  improved  reot  or  profit  which  he  has  in  the  lease. 

Q.  A  has  an  estate  in  land  and  houses  let  for  1067.  per  annum.  He  wishes  to  sell  the  reversion  of  thia 
rent  after  the  death  of  his  father  aged  sixty-five  yean,  his  wife  aged  forty-one,  and  himself  aged  forty- 
three  i  required  the  sum  that  must  be  paid  by  the  purchaser  ? 

A.  the  father's  life  is  worth  ten  yean ;  tne  wife's  twenhr :  and  his  own  eighteen  yean ;  say  twenty- 
one  yean ;  as  the  probable  period  at  which  the  property  will  (all  to  the  purchaser  of  the  reversion.  That 
the  value  to  the  latter  is  the  present  value  of  an  annuity  of  105/.  a  year,  due  twenty-one  yean  hence  Tbis, 
calculating  interest  at  51,  per  cent,  is  761/.  5f.  and  at  4^  per  cent  1155L 

3099*  In  the  valualion  of  freehold  landed  property,  the  clear  annual  value  must  first  be 
ascertained  by  a  minute  examination  of  every  part  of  the  estate,  and  of  every  in- 
ternal and  external  circumstance  affecting  it.  An  estate  may  be  neglected,  or  underlet 
on  short  or  long  leases,  or  overlet  by  means  of  bonuses,  or  favorable  conditions  given  to 
the  tenants ;  or  it  may  be  burdened  by  parochial  taxes ;  these,  and  a  number  of  other  cir- 
cumstances require  to  be  taken  into  consideration  in  determining  its  annual  value.  The 
annual  value  is  often  different  from  the  annual  produce,  and  therefore^  in  making  a  cal- 
culation of  the  sum  to  be  paid  for  an  estate,  the  difference  between  them  forms  an  essen- 
tial part  of  the  data.  Thus  an  estate  of  tbe  annual  value  of  100^  may  be  let  on  a  lease 
of  which  fourteen  years  and  a  half  were  unexpired  for  80/.,  in  which  case  there  must  be 
deducted  from  the  price  the  present  value  of  an  annuity  of  20/.  for  fourteen  years  and  a 
half.  Thus  if  twenty- five  years  purchase  or  2500/.  was  the  price  agreed  on,  there  must 
be  duducted  200/. 

3100.  In  determining  the  mm  to  bepaidforestatei  in  perpetuity  there  are  no  guides  of 

universal  application  but  the  state  of  the  market  and  public  opinion.     However,  a  sort  of 

abstract  principle  has  been  laid  down  as  applicable  to  this  country,  which  it  may  be  worth 

while  to  notice.  N.  Kent,  a  land  agent  of  much  experience,  says,  (Hints  to  Gentlemen  of 

landed  Proj)erty,  &c.  1793.  p.  266.)  "the  want  of  a  criterion  to  determine  the  price  of 

estates  creates  doubt ;  and  doubt  impedes  the  transfer ;  any  thing  therefore  that  can  aid 

the  purpose  of  passing  estates  from  one  person  to  another,  with  the  greater  facility,  noay 

))e  properly  introduced  here.  *'    Suppose  then  that  the  gradual  scale,  by  way  of  an  outline, 

be  taken  up  thus  :    When  the  fund;  stand  pretty  steady  at  four  per  cent  the  standard 

of  mortgages  may  be  considered  at  four  and  a  half*,  the  fee  simple  on  the  neat  return 

of  land  ought  tlien  to  be  current  at  three ;  copyholds  of  inheritance  upon  a  fine  certain,  at 

three  and  a  half;  copyholds  with  a  fine  at  the  will  of  the  lord,  at  four.     Tliis  general  rule 

is  short,  and  may  be  registered  in  the  mind  of  every  man  of  business.     At  the  same  time 

Kent  states,  that  <<  nineteen  times  out  of  tweuty,  estates  are  bought  and  sold  upon 

round  numbers.'* 

5101 .  In  makmg  calculations  of  the  value  of  estates,  the  following  rules  deserve  notice. 
In  order  to  know  the  number  of  years*  purchase  that  ought  to  be  given  for  an  estate  in 
perpetuity,  according  to  the  several  rates  of  interest  which  the  purchaser  may  wish  to 
make  of  his  money,  it  is  only  'necessary  to  divide  100  by  the  rate  c^  interest  required,  and 
tlie  quotient  will  shew  the  number  of  years'  purchase  that  ought  to  be  given. 

5102.  With  respect  to  the  value  rf  freehold  estates,  or  the  gross  turn  which  ought  to  be 
paid  for  tlie  same,  Bailey  observes,  we  may  either  multiply  the  number  of  years*  purchaae^ 
found  as  above,  by  the  annual  rent  of  the  estate,  or  we  may  "  multiply  the  annual  rml 
of  the  estate  by  100,  and  divide  the  product  by  tlie  rate  of  interest  which  we  propose  to 
make  of  our  money  ;  the  quotient  will  be  the  sum  required."     For  example,  tl^e  sum 
which  ought  to  be  paid  for  a  freehold  estate,  of  the  clear  rent  of  90/.  per  annum,  so  that 
the  purchaser  may  make  4  per  cent  interest  of  his  money,  is  found  either  by  multiplying 
25  by  90,  which  gives  2250/.  for  the  sum  required ;  or  by  multiplying  90  by  100,  which 
produces  9000 ;  and  then  dividing  this  product  by  4,  which  gives  2250/.  as  before.    The 
first  way  is  the  most  expeditious,  where  the  number  of  years'  purcliase  is  an  even  quan- 
tity ;  but  the  latter  will  be  found  the  most  ready,  where  the  niunber  of  years'  purchase 
is  a  fractional  quantity,  or  is  not  precisely  known.     Thus,  the  gross  sum  whidi  ought 
to  be  paid  for  a  freehold  estate  of  the  clear  rent  of  150/.  per  annum,  in  order  that  the 
purchaser  may  make  7  per  cent,  interest  of  bis  money,  is  found  by  multiplying  150 
by   100,  which  produces  15,000,  and  then  dividing  this  product  by  7,  which  gives 
2142/.  17*.  2d,  for  the  sum  required  :  now  if,  in  answering  this  question,  we  had  begun 
by  .finding  the  number  of  years'  purchase  which  ought  to  have  been  given  for  tbe 
same,  the  process  wocdd  have  been  rendered  mueh  more  tedious  and  intricate* 
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3103.  In  order  to  find  the  dear  annual  rent  which  a  freehold  ought  to  produce,  so  as  to 
allow  the  purchaser  a  given  rate  of  interest  for  his  money,  we  must  f<*  multiply  the  gross 
sum  paid  for  the  same,  by  the  givea  rate  of  interest,  and  then  divide  the  product  by  100 ; 
the  quotient  of  which  will  be  the  annual  rent  required  :'*  thiis,  if  a  person  gives  5940/. 
for  a  freehold  estate,  and  he  wishes  to  make  6^  per  cent,  interest  of  his  money,  then 
5940  multiplied  by  6'5,  will  produce  38610*0,  which,  divided  by  100,  wUlquote  386*100^ 
or  386^  2j.,  for  the  clear  imnual  rent  required.     Lastly, 

3104.  The  rate  of  interest  allowed  to  the  purchaser  of  afreehold,  is  much  more  readily 
and  more  exactly  ascertained  than  in  the  case  of  leases  for  terms,  as  we  have  nothing  more 
to  do  here  than  to  «  multiply  the  clear  annual  rent  of  the  estate  by  100,  and  then  divide 
the  product  by  the  turn  paid  for  the  estate;  the  quotient  will  be  the  rate  of  interest  re- 
quired  :**  thus,  if  a  person  gives  2000/.  for  a  freehold  estate,  of  the  clear  rent  of  85/.  per 
annum,  then  85,  multiplied  by  100,  will  produce  8500,  which,  divided  by  2000,  will 
quote  4 '25,  or  4^  per  cent,  for  the  rate  of  interest  required. 

3105.  The  valuation  of  mines  and  minerals  is  not  a  matter  of  much  difficulty  when  it 
extends  merely  to  quarries  of  stone,  lime,  chalk,  gravel,  or  other  bodies  '*  open  to  the 
day,"  or  worked  from  the  surface.  If  the  quantity  is  indefinite,  then  the  annual  income 
afibrded  forms  the  ground-work ;  if  it  is  limited,  then  the  joint  consideration  of  the  quan- 
tity, and  the  probable  time  the  current  demand  may  take  to  exhaust  it.  The  valuation 
of  metallic  mines  belongs  to  a  distinct  class  of  professors  known  as  mineral  surveyors, 
and  is  a  matter  foreign  to  agriculture,  which  confines  itself  to  the  earth's  surface,  or  at 
least  to  the  epidermis  of  its  upper  crust. 

SuBsscT.  6.     Of  the  professional  Etiquette  of  Land  Surveyors,  Ajipraisers,  and  Valuators, 

in  making  up  their  Plans  and  Reports, 

3 1 06.  For  protracting  rural  oifjects  various  modes  have  been  adopted  by  land-surveyors : 
trees  are  sometimes  shown  by  small  crosses  or  cyphers,  triangle  or  dots  (Jig,  423.  a) ;  by 


an  orbiculate  line  representing  the  extenaon  of  the  branches  or  head,  and  a  dot  in  the 
place  of  the  trunk  (o  and  e)  ;  by  the  same,  witli  the  addition  of  a  shadow,  taken  when  the 
sun  is  south  or  soudi-west,  and  his  elevation  exactly  45**,  by  which  the  points  of  the  com- 
pass are  readily  ascertained  throughout  the  plan,  and  the  shape  of  the  head,  and  the  hd^t 
of  the  tree  extubited  {e) ;  sometimes  an  elevation  or  profile  of  the  tree  is  given,  either 
in  foliage  {/),  or  to  show  the  form  of  the  trunk  and  branch6s  (g),  or  merely  to  give  a 
Tude  idea  of  a  tree  (c).  Hedge-rows,  whether  with  or  without  trees,  are  either  shown  in 
elevation  or  profile  (A),  or  in  vertical  profile  or  bird's-eye  view  (t).  They  may  be  de- 
lineated either  in  skeleton  or  foliage.  Buildings  may  be  siiown  either  in  general  plan  {k), 
detailed  plan  {I),  vertical  profile  of  the  roof  (m),  elevation  (n),  perspective  view  (o);  or  a 
plan  may  be  given  (/>),  and  a  diagonal  elevation  (9)  taken  and  placed  opposite  the  plan 
in  the  margin  of  the  map.  A  pictorial  surveyor,  who  understands  perspective,  and  is 
desirous  of  conveying  a  correct  idea  of  the  subject  he  is  to  measure  and  delineate,  will 
readily  find  expedients  for  attaining  success. 

3107.  In  protracting  elevations  and  depressions  on  paper  the  simplest  way  is  to  introduce 
sections,  in  dotted  or  otherwise  distinguished  lines,  to  prevent  their  being  mistaken  for 
surface-libes ;  or  in  wavy  surfaces,  figures  may  be  introduced,  thus  7  or  4,  to  denote  their 
elevation  above,  or  depression  below,  some  piece  of  water,  or  other  surface  fixed  on  as  a 
medium.  Some  excellent  observations  on  this  subject  will  be  found  in  Major  Lehman's 
Topographical  Flan  J^hawing,  as  translated  by  Lieutenant  Sibem,  {cMong  fol,  Lond. 
1822),  which  it  is  to  be  hoped  will  soon  be  appropriated  in  the  popular  books  on  land 
surveying,  and  adopted  in  practice. 

3108.  Where  it  is  in  contemplation  to  form  canals,  or  other  reservoirs  or  pieces  of  water, 
the  elevations  and  depressions  or  levels  must  be  taken  and  recorded  either  by  sections 
or  arittimetically  with  the  greatest  accuracy ;  and,  in  some  cases,  sections  may  require 
to  be  take>n  to  show  particular  trees,  buildings^,  the  depth  of  water,  or  other  ol^jects. 

ifig'  424.) 

3109.  With  respect  to  the  elevations  and  hopes  of  hills  and  mouniaina  they  are  only  to 
be  measured  correctly  by  the  quadrant  atid  theodcdite,  in  the  hands  of  regular  land  sur- 
▼eyors. '  llieir  shape  and  dimensions  are  laid  down  in  maps  in  the  same  manner  as  those 
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of  muller  deristians  tnaa  the  9*1  mrface.      lu 


DS  of  heigbt,  h  of  Irat 


or  buildingi,  an>  triftaioed  bf  the  quadrant,  or  b;  relati>e  comporitoni  i^  afaadowi ;  of 
d*pth,  an  of  water  or  welli,  by  rod* ;  of  bmdth  or  length,  by  finding  the  two  angle*  of  a 
triangle  whoae  baae  shall  be  in  sue  eitremitf  of  the  distance;  and  apei  in  the  other. 
T^eaBf  and  manj  other  equally  nmple  problems  in  trigonometry i  need  not  be  enlarge^ 
OD,  became  they  muit  be  auppoied  to  form  a  part  of  general  education. 

3110.  In  fmrtratpng  the  general  nirface  </ land  eilaiei,  different  modn  have  been 
adopted  by  modem  land  luneyon.  lleGntwe  diall  mention  ii  the  oldmode  of  giring 
what  may  be  called  the  ground-lines  only ;  ai  of  roadi,  fences,  water -couiaea,  aitualioni 
of  buildingg  andtreta.  (fg.  425.)  Tliia  mode  hu  no  other  pretensioni  than  that  of  ac~ 
curacy  of  dtnienuona,  and  can  give  few  ideas  to  a  stianger  who  baa  not  seen  the  proper^, 
beaide  tfaoae  of  its  coutena  and  general  outline. 
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SIM.  Id  tbe  second,  deBationi  of  Ike  o^M  are  added  to  these  lines;  butwfaidi,  ia 
crowded  parla,  tend  much  to  oliscure  ifiem.  {Jig  436.)  This  mode  is  poliapa  the  beat 
calculated  of  any  to  give  common  obeerren  a  general  notion  of  an  estate ;  more  especially 
if  ably  eiecuted.  Very  frequently,  however,  this  mode  is  attempted  by  ankts  ignorant 
of  the  first  principles  of  drawmg,  optica,  or  perspective,  and  without  taste. 
4S7 
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31 1&  In  Ihi  durd,  a  vertieal  pr^U,  a  geoanctnal  bird't-CT*  *icw,  Ihat  b,  •  bM'a. 
rjt  riew  Id  (riikb  lU  die  abjtctx  arc  liid  down  to  m  Kalt,  ii  piMnted.  Jn  Ihli  tlw  Uffm 
n]r6KX  of  every  object  ii  »een  exactly  H  it  would  eppesr  to  an  ejie  tmuidenblj  *le»ated 
■boTeit,  and  looking  eenlncallj  down  on  it.  (&.42T.)  Hun  mode,  propert;  eiecnted, 
ia  calculated  to  gin  a  more  accurate  idea  of  me  fumilun  or  (urftc**aUect>  of  an  artala 
tbn  any  oAer  i  and  iftbe  dacliritiei  be  comclly  indicated,  and  the  ghade  of  the  hollowC 
and  eminenca  to  be  laid  on  witb  rc&rencv  to  aoma  mcdiam  eletatJon,  nferrcd  to  or  illna- 
tntedbyiectioni,  taken  in  the  direction  of  Indicated  liD«(n...ft),  it  will  give  an  equally 
comet  idea  of  tlie  Tariatio™  of  the  ground.  In  «liort,  it  ii  tbe  beet  mode  for  moit  pur- 
poaea,  and  it  now  coming  into  general  use. 

3113.  J  very  eompleui  n«*l«(  of  giving  tbe  plan  of  an  egtate,  i>  to  adopt  the  profile 
nanner  and  include  such  a  portian  of  the  plani  of  the  adjtrining  ntatn  or  counlij  a* 
abdl  be  cont  lined  within  a  circle  of  modente  eitMit  {fig.  43a),  tbe  centre  of  which  may 


be  the  eeatn  of  (be  demeMS-land*,  family-inapiion,  or  pnapeO-tower.  Around  a  nMp 
ao  foTtnol,  the  distant  ■cenerj,  aa  aeen  fnim  the  roof  of  the  house,  eg  praapect^owcr,  may 
form  apaaonmicdrcumference,  or  margin  of  proaptcts.  (Jij.  438.)  In  all  Iheie  mode^ 
dimenaiooa  and  contenta  are  glvtu  or  obtainable  along  wiAefiect;  in  all  thoee  which  fol- 
low, eSect  or  general  appearance  onl;  ii  obtained. 

3114.  TWnoftintf  JinCf.tyrtiiewiainlendedlDgiTeageaenl  idea  oftheeitenulqi- 
ptarioce  of  an  eMatct  In  due  tlM  eye  of  the  ipectatot  ia  uippoaed  to  be  comideiably 
elevated  above  IhccsMndf  the  mate,  and  all  the  objaca  are  pertnyed  exactly  at  they 
would  appear  to bim  in  that  liluatlon ;  laigealin  theoenm,  and  graduallydiminiibingto 
tbe  circumference  of  the  circle  ofviiion.  In  Bucb  a  delineation,  part*  of  other  a^joimBg 
eatatei  may  often  require  to  be  included,  in  onlB-lo  complete  the  dtcle;  but  tl^n  are 
naccaaary  to  tbe  gnieral  idea,  and  can  eaaily  be  dietingniahed  ban  tb*  prindpal  piupeity 

3115.  Jn  «U  yaHOTniMC  i*Wi  Iha  delineator  mppoiei  hmuelf  phcad  m  an  amiuenoe, 
a*  the  roof  of  Ibe  maaaion,  where  centrical,  and  looking  round  on  all  ttaet  be  aeca  on 
every  lide.  Where  there  ie  ■  pmmioenl  hill,  or  where  the  monaian  ia  on  an  eminence, 
tbiaii  a  vel^  ilidialiln  mode  of  ^vinga  gawnl  bkkofa  doouin,  and  by  tbe  aid  of  knti- 
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lontil  linss,  and  lion  eonrerging  to  them  fVom  tbe  cenCn  at  vmoii,  lonie  idea  rnxf  be 
bad,  □□  Sat  sui&cei  at  least,  of  the  reladTe  beighu  and  diituicn  of  objects. 

3116.  A  nmple  mode  is  to  giTS  a  general  view,  ordiitant  proiptcl  of  the  ettale,  or  Hs 
principal  part!  (Jig.  439.).  »  Kea  from  tome  elevated  coiupicuouB  hill,  buildii^,  or 
olyect  neai-  it ;  or  if  the  estate,  u  ii  fWquentlf  the  case,  ii  tituated  on  the  side  of  a 
bill,  or  range  of  tails,  ■  litiution  on  tbe  plain,  or  flat  grounds  oppoaite  to  it,  will  be 


3117.  In  ditineating  mapi  the  most  dunble  mode  in  point  of  durstntit;  is  on  patcb- 
ment ;  but  irhere  there  is  a  chance  of  altentioDt  being  made  on  the  eitate,  as  in  llw 
lines  of  roads,  fences,  streams,  &c.,  it  js  better  to  delineate  on  paper,  as  the  corrtapond- 
ing  alteratiDns  can  be  made  on  the  map  wilh  greater  ease.  Such  colors  la  are  stains, 
and  do  not  wash  out,  are  proper  for  maps  and  plans  on  parchment ;  but  where  alterations 
may  require  to  be  made,  or  where  shadows  or  any  thing  like  picturesque  eflect  is  to  be 
attempted,  water  colors  alone  must  be  used.  To  delineate  estates  and  plans  of  erery 
kind  in  a  beajitiful  and  eipreadve  manner,  much  depends  on  hating  the  very  best  iastru- 
menls  and  colors,  and  in  knowing  how  to  use  them.  The  sight  of  good  models  is  also 
an  important  nutter,  and  for  this  we  may  refer  to  Homer'a  elegant  work,  nc 
jtrl  of  lUtneoItng  EUata,  1B13;  and  tbe  lay  scientific  work  of  Lehman,  already 
mentioned  (p.  4H7.)- 

311B.  /n  tAc  uiriJinj  or  }iruUJii^  on  maps,  great  want  of  taste  is  oflen  displayed.  No 
prindple  can  be  more  obvious  than  that  tbe  name  of  a  thing,  or  tbe  wnameots  of  an 
otiject,  should  not  be  made  more  conspicuous  than  the  theory  or  object  itself.  Yet  this 
rule  is  constantly  violated  in  plans  of  estates  by  the  large  ornamental  writing  or  print 
intertpersed  in  and  around  them  ;  conspicuous  blazonij  of  the  name  of  the  estate  and 
its  owner  at  some  comer,  and  of  the  compass  and  scale  in  others.  All  these  a^juucla 
should  be  kept  in  due  suborditution  to  the  main  delineaticvi' 

3119-  ilii^  of  every  mountainous  estates  will  be  found  prdtirable  to  any  descrip- 
tion of  nkaps,  or  views,  for  giving  a  correct  idea  of  them-  Such  models  might  befonzked 
in  plaster  of  Paris,  wai,  or  various  other  materials,  and  colored  after  nature. 

3130.  BrfertTict  booh  are  essential  accompaniments  to  maps  or  models,  and  arc  of 
various  kiodik  Sometimei  dwy  merely  contain  the  names  and  contents  of  llie  Helda  or 
other  parta  or  divisions,  with  the  state  of  culture  or  condition  in  which  tbey  aiv.  In 
other  cases  the  soil  and  subsoil  are  deacrihed,  but  in  the  must  complete  casta  each  fkrm  is 
deacribed,  tc^etber  with  the  history  of  its  occupation  or  improvement  under  the  following 
or  similar  heads  :  —  Name,  parish,  extent,  boundaries,  when  first  enclosed,  Low  let  and 
managed  hitlwrto,  to  whom  and  for  how  much  let  at  present,  description  of  the  fiu-- 
mery  and  house,  contents,  fences,  trees,  ponds,  sail,  subsoil,  sur&ce,  eipense,  &c.  of 
each  field;  number  of  timber  trees  on  the  farm,  ciipse  woods,  and  vatioui  matters. 
In  addition  to  such  a  description  as  (he  above,  some  add  in  the  reterence  book  a  separate 

p  of  each  Arm,  which  renders  tbe  whole  very  comprehensive  ;  and  as  nothing  cois 

-'-- ^--  -■- —  -*--  contemplation  of  a  man's  own  property  on  all  sides,  and  in 

e  hooka  are  generally  valued  above  ail  otbers  by  counnj 

SlSl.  ZVie  voJiiariaiu  of ^ormng  Mact,  tiUoji,  and  Imtei,  being  of  temporary  ine,  ore 
madv  out  with  little  form-  In  most  cases  the  value  of  particular  articles  is  not  given, 
but  only  an  enumeration  of  them,  and  the  sum  total.  'Hie  valuators  have  tlie  separate 
values  in  tiwirprivaiememcnrndumbooksjandin  cases  where  two  valuators  ore  employed, 
one  OD  each  side,  if  an  umpire  is  obliged  to  he  called  in,  in  consequence  of  disagreement, 
tlien  (he  parties  have  reference  to  their  notes.  In  some  cases  of  valuationa  by  two 
parties,  tba  umpire  bong  appoiUcd  beToKlmd,  BMon^MUiiea  the  valiialots,  baaH  Ibcir 
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diflCmiioD  on  Mch  article  as  it  conies  under  review,  and  deddcs  any  difference  that  may 
occur  as  they  go  on.  This  is  considered  the  best  mode,  and  is  that  generally  adopted  in 
the  case  of  ▼aluations  made  by  order  of  the  Court  of  Chancery. 

3188.  In  mating  up  valuatiomfor  pwrehatmg  or  telHng  eaiateif  a  report  is  generally 
required  to  accompany  the  valuation,  stating  the  ground  on  whidi  it  is  made.  Such  a 
report  embraces  a  great  variety  of  olgects  according  to  the  nature  and  extent  of  the 
property,  and  ought  to  be  drawn  up  in  a  clear  and  systematic  manner,  with  such  a  table 
of  contents  and  an  index  as  may  render  it  of  easy  reference. 

SiCT.  II.     OpenUioru  of  Order  and  Management* 

•  SI  8S.  The  husmets  of  agrieuUure,  whether  in  the  management  of  extensive  estates  or 
the  culture  of  single  farms,  requires  to  be  conducted  in  an  orderly  and  systematic  manner* 
For  this  purpose  a  certain  establishment  of  operators,  a  certain  style  of  books  of  accounts, 
and  great  attention  in  all  conunerdal  transactions,  may  be  considered  the  fundamental 
requisites. 

31 84.  The  eUabHahmerU  cf  co-openUors  and  servaniaf  must  depend  on  the  extent  of  the 
subject  of  management.  An  extensive  landed  estate,  containing  besides  farming 
lands,  woods,  quarries,  mills,  mines,  waters,  manorial  rights,  game,  and  viUagos,  will 
require  a  series  of  subordinate  managers ;  but  in  general  a  steward  as  a  head  manager, 
a  steward's  clerk  or  assistant,  or  in  some  cases  a  local  steward,  are  all  the  managers  that 
are  requisite ;  the  subordinate  care  of  quarries,  woods,  game,  &c.  being  performed  by 
a  quarryman,  forester,  gamekeeper,  or  by  common  servants  of  tried  fidelity. 

9185.   The' gradqtuni  of  operaton  reauired  on  JmmUf  depends  on  their  sixe.     When- 
ever the  master  does  not  labor  himself,  a  foreman  or  operator  having  some  charge  is 
requisite,  and  in  very  extensive  cases  where  there  is  a  considerable  extent  of  grazing 
ground  as  well  as  tillage  lands,  a  head  ploughman  and  a  head  herdsman  will  be  found 
advantageous.     There  should  also  be  a  confidential  laborer,  or  headman  of  all  workt  to 
superintend  and  accompany  women  and  children  in  their  operations,  as  in  hoeing,  weed- 
ing, planting  potatoes,  &c.     The  grand  poiut  to  be  aimed  at  by  the  steward  of  an  exten- 
sive estate,  and  the  occupier  of  a  large  farm,  is  to  hit  on  the  proper  number  of  sub- 
managers ;  and  to  assign  each  his  distinct  province,  so  as  the  one  may  never  interfere 
with  the  other.     Having  attained  this,  the  next  thing  is  to  keep  the  whole  machine  in 
regular  action,  to  keep  every  man,  fVom  the  lowest  operator  to  the  highest,  strictly  to  his 
duty.     All  operators  ought  to  be  adequately  remunerated,  and  it  is  better  in  general  to 
pay  a  liberal  price  and  require  vigilant,  skilAil,  and  active  exertion,  than  to  cheapen 
labor,  and  so  encourage  indolence  and  bad  execution.     For  the  lovrer  class  of  laborer^ 
especially  such  as  are  hired  by  the  year,  it  will  often  be  necessary  to  attend  as  weU  to  the 
food  they  eat,  as  to  their  constancy  at  work.     In  the  case  of  faim  servants,  for  example, 
it  will  generally  be  found  preferable  to  board  and  lodge  single  men,  than  to  substitute  a 
sum  of  money,  which  they  will  in  many  cases  either  save  or  spend,  otherwise,  than  so  as  to 
strengthen  their  bodies.     Where  labor  is  done  by  the  job,  all  that  is  requisite  is  to  see 
that  it  is  done  well,  and  according  to  agreement ;  and  this,  as  we  have  already  observed, 
is  the  best  mode  wherever  it  can  be  adopted. 

SI  86.  Orderfy  conduct  in  the  lower  cUutet  of  fDorkmen,  is  a  point  to  which  we  would 
wish  particularly  to  direct  the  attention  of  the  bailiff  and  former.  Regularity  in  their 
hours,  neatness  and  cleanness  in  their  dress ;  punctuality  in  cleaning  and  putting  away 
in  the  proper  places  their  implements  of  labor  or  harness ;  humanity  to  working,  and 
other  animals;  decency  in  general  deportment  and  conversation,  and  ambition  to 
excel  in  their  particular  department.  Neatness  and  order,  whetlier  on  an  estate,  a  form, 
a  stable,  a  dwelling-house,  or  in  a  man's  dress  and  manner,  forms  an  index  to  every 
thing  else.  Estates  and  forms  where  these  qualities  prevail,  are  always  weH-manased 
and  cultivated ;  a  neat  and  clean  stable  is  a  sure  sign  of  well-conditioned  horses,  and  of 
economical  feeding ;  a  dwelling- bouse,  with  neatness  around  and  within,  is  an  index  of 
comfort  and  peace ;  and  a  decenUy  dressed  and  well  behaved  man  or  woman,  are  sure 
to  be  approved,  whatever  may  be  their  station. 

3187.  TheneceuUy  of  order  and  neatneu  we  are  most  anxious  to  impress  on  the 
minds  of  all  descriptions  of  masten  and  managers.  Order,  it  has  been  well  observed,  is 
*'  Heaven's  first  law."  It  is,  indeed,  the  end  of  all  law:  without  it,  nothing  worth 
having  is  to  be  attained  in  Ufe,  even  by  the  most  fertile  in  resources ;  and  with  it  much 
may  be  accomplished  with  very  slender  means.  A  mind  inciqiable  of  an  orderly  and 
regular  disposition  of  its  ideas  or  intentions,  will  display  a  man  conftxsed  and  disorderly 
in  his  actbns;  he  will  begin  them  without  a  specific  object  in  view;  continue  them  at 
random,  or  ftoea.  habit,  without  knowing  well  why,  tiU,  some  accident  or  discordant 
result  puts  an  end  to  his  present  progress,  unman's  him  for  life,  or  awakens  reflection* 
But  a  well-ordered  mind  reflects,  arranges,  and  systematixes  ideas  before  attempting  to 
realise  them,  weighs  well  the  end  in  view,  considen  the  fitness  of  the  mesns  for  attaining 
that  end,  and  thb  best  mode  of  employing  these  means.    To  every  man  who  has  the 
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regolatiim  and  disposal  of  a  number  of  servanti^  this  node  of  orderly  vnuigemtat  ia 
essentially  necessary  in  order  to  reap  the  full  effects  of  their  labors ;  .and  to  no  man  is  i( 
of  moxb  imp  ortance  than  to  agriculturists,  whose  cares  are  so  Tarious,  and  the  success  of 
whose  operations,  always  connected  with,  and  dependant  on  living  beings,  depends  so 
much  on  their  being  performed  in  the  fitting  moment. 

SI 98.  Propriety  relates  to  what  is  fitting  and  suitable  for  particular  eircumstancee ;  i| 
is  the  natural  result  of  an  orderly  mind,  and  may  be  said  to  include  that  part  of  order 
which  directs  the  choice  and  adaptation  of  means  to  ends,  and  of  ideas  sod  objects  to 
cases  and  situations.  It  belongs  to  order  for  a  master  to  allow  workmen  proper  periods 
for  rest  and  refreshment ;  propriety  dictates  the  time  and  duration  of  these  periods,  and 
prudence  suggests  the  wisdom  of  departing  as  h'ttle  as  possible  from  estsblished  practices. 
Decorum  is  the  refinement  of  propriety. 

3129.  Neatness,  as  opposed  to  slovenliness,  is  well  understood;  it  consists  in  having 
every  thing  where  it  ought  to  be ;  and  in  attending  to  the  decorum  of  finishing  operation^ 
and  to  minute  things  in  general. 

3130.  As  maxims  of  order  and  neaineu  which  ought  to  be  continually  present  to  the 
mind  both  of  masters  and  servant^  we  submit  the  foUowing: 

3131.  Perform  every  operatUm  m  ike  proper  season.  Hie  natural,  and  therefore  tfw 
best  indications  for  the  operations  of  sowing  and  reaping,  transplanting,  &c.  are  given  hf 
the  plants  themselves,  or  by  the  progress  of  the  season  as  indicated  by  other  plants.  But 
there  are  artificial  kalendars  or  remembrancers,  the  use  of  which  is  to  remind  tfie 
master  of  the  leading  crops  and  operations  of  culture  and  management  throughout  the 
year.  But,  even  if  such  books  were  made  as  perfect  as  their  nature  admits  of,  still  they 
are  only  calculated  to  aid  the  memory,  not  to  supply  the  place  of  a  watchful  and  vigilant 
eye,  and  habits  of  attention,  observation,  reflection,  and  decision.  Unless  a  stewuxi  or 
fanner  has  these,  either  naturally,  or  partly  natural  and  partly  cultivated,  in  a  considerable 
degree,  he  will  be  but  little  better  than  a  common  laborer  as  to  general  management  and 
culture  of  garden  scenery. 

3132.  Perform  every  operaHon  in  the  best  manner*  This  is  to  be  acquired  in  part  by 
practice  and  partly  also  by  reflection. 

3 133.  Complete  every  part  of  an  operation  as  you  proceed*  This  is  an  essential  point  in 
field  operations,  and  though  it  cannot  always  be  attended  to,  partly  from  the  nature  of 
the  operation,  partly  from  weather,  &c.  yet  the  judicious  fiumer  or  bailiflT  will  keep  it  iu 
view  as  mudi  as  possible. 

3134.  jptftuA  one  job  before  you  begin  another.  This  advice  is  trite,  but  it  is  of  great 
importance ;  and  there  are  few  cases  whera  it  cannot  be  attended  to* 

3135.  tn  leaving  og^  working  at  any  job,  leave  your  work  and  tools  in  an  orderly  mammerf 

31 36.  Attend  strictly  to  the  hours  of  commencing  labor,  and  equally  so  to  those  rfieasnng 
off",  wdess  extraordinary  exertion  is  required. 

3IS7.  Whenever  extraordinary  exertions  are  required,  extraordinary  indiilgencet  or  re- 
warde  must  be  given  as  compensations* 

313R.  A  r^ular  system  of  accounts  MB,n  obvious  part  of  order  and  correctness;  and  it 
is  equally  obvious  that  tlie  extent  to  which  this  must  be  carried,  will  depend  on  the  subject 
of  management.  In  the  case  of  extensive  landed  estates,  the  regular  set  of  books  usual 
in  mercantile  concerns  becomes  requisite,  vnth  the  addition  of  some,  aa  a  foiest-booky 
time-book,  &c.  rendered  necessary  by  particular  departments  of  the  subject.  On  small 
larms,  on  the  other  hand,  some  memorandum-books,  a  cash-book,  and  a  ledger  are  all 
that  will  be  found  necessary.  Our  business  here  is  to  give  the  form  of  the  time4>ook, 
which  is  or  may  be  common  to  every  department  of  agriculture  and  scale  of  managementt 
though  most  necessary  for  bailiffs,  where  a  number  of  day  labourers  are  employed  on 
improvements.  In  giving  the  practice  of  the  different  branches  of  agriculture^  the  books 
peculiar  to  each  will  be  described. 

3139.  The  time-book  u  a  large  folio  volume,  ruled  so  as  to  read  across  both  page% 

with  columns  titled,  as  ui  the  specimen  annexed.     In  this  the  bailiff  or  master  inserts  the 

name  of  every  hand ;  and  the  time  in  days,  or  proportions  of  a  day,  wliich  each  persoin 

under  his  care  has  been  at  work,  and  the  particular  work  he  or  she  has  been  engaged  in. 

At  the  end  of  each  week  the  bailiff  or  master  sums  up  the  time  from  the  preceding  Saturday 

or  Monday,  to  the  Friday  or  Saturday  inclusive ;  the  sum  due  or  to  be  advanced  to  each 

man  is  put  in  one  colunm,  and  when  the  man  receives  it  he  writes  the  word  received  in 

the  column  before  it,  and  signs  his  name  as  a  receipt  in  the  succeeding  column.     The 

tim&-book,  therefore,  will  show  what  every  man  has  been  engaged  in  during  every  hour 

in  tiie  year  for  which  he  has  been  paid,  and  it  wiU  also  contain  receipts  for  every  sum, 

however  trifling,  which  has  been  paid  by  the  bailiff*  for  rural  labor.     In  short,  it  would 

be  difficult  to  contrive  a  book  more  aatiirfactory  for  both  master  and  servant  than  the 

time-book,  as  it  prevents,  as  for  as  can  well  be  done,  the  latter  from  deceiving  either  him- 

s^  txe  hb  employer,  and  remains  an  authentic  indisputable  record  of  vKOik  dene,  an4 

^  ^vucbers  for  money,  paid  during  the  whole  period  of  the  btiUflTs  services. 
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S141.  /n  comfna*> 
cia/  detdingi  the  agri- 
culturist requires  to  be 
'particularly  Tigilant, 
because  the  nature  of 
bis  occupation  and  pur . 
suits  have  not  that  ten- 
dency to  sharpen  his 
hargittmng  faculties 
which  is  nven  by  a 
life  of  trade  or  manu- 
facture. The  purchase 
ci  an  estate  is  so 
weighty  a  transaction^ 
that  few  men  trust  to 
their  own  judgment  as 
to  Talue,  and  legal  ad- 
vice is  always  taken  as 
to  the  validity  of  the 
title,  &c. ;  but  stewards 
in.  dealing  with  timber 
merchants,  workers  of 
quarries,  gravel'  deal- 
ers, brick  makers,  and 
others,  require  to  be 
ever  on  their  guard. 
The  farmer  and  bai- 
liff require  particular 
caution  as  to  market- 
ing, which  is  an  im» 
portant  business,  and 
not  to  be  excelled  in 
but  after  long  experi- 
ence in  attending  fairs 
and  markets;  learning 
the  various  derices  of 
sellers,  to  deceive  or 
enhance  the  price  of 
thefar  goods;  and  of 
buyers  to  depreciate 
what  is  exposed  to  sale. 
It  would  not  be  too 
much  to  say,  that  no 
man  goes  to  market, 
whether  to  buy  or  sell, 
without  carrying  with 
him  the  intention  to 
deceive.  To  farmers 
who  deal  chiefly  in 
live  stock,  marketing 
is  by  far  the  most  dif 
ficult  and  important 
part  of  their  business. 
Tliere  are  flalcBmen  ot 
brokers  indeed  for 
transacting  businessin 
behalf  of  frrraersy  as 
there  are  agentts  for 
eflfecting  tnnsfiers  of 
landed  property;  but 
in  neither  case  is  it  safe 
to  trust  entirdy  to  their 
judgment  and  probity. 
Personal  experience  in 
this  as  in  ewy  depart- 
ment of  his  art,  is  what 
ought  to  Jbe  ainaedal  by 
every  agricttlturalt 
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PART  III. 

AGRICULTURE  AS  PRACTISED  IN  BRITAIN. 

3149.  In  the  first  Fart  of  this  work  we  have  endeavored  to  give  a  oondse  Tiew  of 
the  actual  state  of  agriculture  in  erery  country,  with  a  view  to  interest  the  reader  in  the 
subject,  and  prepare  him  for  entering  in  detail  on  the  elementary  principles  of  the  art.  In 
the  second  Part,  these  principles  and  elementary  departments  of  agricultural  knowledge, 
have  been  developed  in  successive  views  of  the  nature  of  vegetables,  animals,  and  sc&, 
and  the  mechanism  and  science  of  agricultural  implements  and  operations.  As  far  as 
these  elementary  principles  go,  they  are  applicable  to  the  agriculture  of  every  part  of  the 
world,  with  the  modifications  required  l^  different  physical  and  geographical  circum- 
stances ;  but  as  such  an  application  is  not  required,  in  a  work  designed  principally  for 
this  country,  we  limit  this  part  of  our  work  to  the  agricuUwt  ofBriiamf  in  its  most  im- 
proved mode  of  practice.  In  the  extensive  sense  in  which  we  have  applied  the  term 
Agriculture,  this  will  include,  1st,  the  valuation,  purchase,  and  transfer ;  2d,  the  laying 
out  or  arrangement ;  3d,  the  improvement ;  and  4th,  the  management  of  landed  pro- 
perty ;  5th,  the  hiring  and  stocking  of  farms ;  6th,  the  culture  of  farm  lands ;  and  Tth, 
the  economy  of  Uve  stock  and  the  dairy. 


BOOK  L 


or  THX  VALUATIOK,  PUECHASB,   AKD  THANSFXa  OW  LANDED  P&OrxaiT. 

3143.  On  the  existence  of  property  depends  all  human  improvement'  Personal  property 
is  the  first  acquirement' of  man ;  but  scarcdy  any  progress  is  made  in  civilisation  till 
property  in  land  is  established  and  rendered  secure.  Landed  property,  indeed,  is  the 
basis  on  which  every  other  material  property  is  founded,  and  the  origin  (torn  which  it  has 
sprung.  The  landed  estates  of  Britain,  as  a  species  of  property,  may  be  considered  in 
B^gard  to  tenure,  valuation,  and  transfer. 


Chap.  I. 

Of  the  different  Kinds  and  Tenures  of  landed  Property,  m  ike  British  Ides. 

31 44.  ^s  landed  property  is  somevihat  d^erent  as  to  tenure,  in  the  three  United  Kingdoms, 
we  shall  notice  the  leading  features  of  each  separately. 

Sect.  I.    Qfthe  Kinds  ff  landed  Property,  and  its  different  Tenures  m  En^ond, 

3145.  Territorial  property  in  England,  "^nrAwA  observes,  aptly  separates  into  two 
principal  divisions ;  .—  namely,  into  possessory  property,  or  the  actual  possession  of  the 
lands  and  their  appurtenances ;  and  into  abstract  rights  arising  out  of  them. 

3146.  Possessory  property  comprises,  the  soil,  or  land  itself;  the  minerals  and  fossils 
k covers ;  the  waters  annexed  to  it;  the  wood  and  herbage  it  produces ;  and  the  build- 
ings, fences,  &c.  therebn  erected. 

3147.  Jibstract  rights  are,  seigniorial,  as  chief  rents,  &c. ;  manorial,  as  quit4«nts, 
fines,  &c. ;  prescriptive,  as  common  rights ;  predial,  as  tithes;  parochial,  as  taxes. 

3148.  Jtdvowson  and parUamentioy  interest  nu^t  he.  BdA»di  as  they  are  not  unfre* 
quently  attached  to  landed  property. 

3149.  P^usessory  property  is Jwiher  UaUe  to  analysis,  and  to  more  particular  distinc- 
tions. 

3150.  Freehold,  If  lands  are  held  unconditionally,  and  in  full  possession,  without  any 
«tfaer  superior  than  the  constitution  and  laws  of  the  country,  they  are  termed  fieehold ;  a 
tma  which  admits  of  still  further  diftinctions. 
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3151.  Fetfarmhold.  If  they  are  liable  to  regular  and  fixed  annual  payments,  beneath 
their  rental  Talue,  and  ifkhout  being  liable  to  fine,'  heriol^  or  forfeiture,  tfaey  wnfeefamif' 
hold,  or  other  inferior  holding. 

3152.  Copyhold,  If  they  are  held  of  a  superior,  as  part  of  a  royalty,  honor,  or  manor, 
and  are  liable  to  fines,  or  other  outgoings,  on  account  of  deaths,  transfers,  or  other  cir- 
cumstances, they  are  copyhold ;  and  are  subject  to  the  ancient  customs  of  the  royalty, 
honor,  or  manor,  of  which  they  are  respectiyely  a  part. 

3153.  Leasehold.  If  they  are  held  by  speoal  agreement  for  a  definite  term,  whether 
of  liyea  or  years,  they  are  leaseholds  which  admits  of  yarious  distinctions ;  namely, 

Tomn  UasekeULf  at  for  ■  tboimnd  yean. 

IMr  Ittuehoid,  with  a  fine  certain,  or  under  certain  limitations,  on  renewal. 

I4fe  ieat^old,  with  an  uncertain  fine ;  payable  to  a  proprietor  or  other  superior,  who  has  merely  re- 

rred  a  conyentional  rent ;  the  tenant  naring  paid  down  a  sum  of  money  to  obtain-tbe  lea 


—  «w»,«..«.^.w  ......  »«  .,«»«..•  ..aring  paid  down  a  sum  of  money  to  obtain-tbe  lease,  and  the 

right  of  alienation :  agreeably  to  the  practioe  of  the  west  of  England. 

iJ/e  leasekoUL,  with  an  uncertain  fine,  payable  to  a  proprietor,  who  receives  the  ftiU  rent  of  the  land, 
at  the  time  of  granting  the  lease,  the  lessor  having  a  power  of  alienation,  according  to  the  practioe  of 
'Wales,  and  some  parts  of  En^nd. 

Lea$ekoldJifr  am  onUmarp  term  (as  for  lesi  tfaah  a  hundred  years)  with  the  powet  of  alienation. 

3154.  Tenure  is  the  general  term  for  these  several  holds,  or  rights  of  possession.  £yen 
the  lowest  of  them  giyes  a  sort  of  temporary  property  in  the  land,  which  is  thereby 
rendered  liable  to  bargun  and  sale,  as  property.  That  species  of  holding  which  is  given 
by  a  lease,  without  the  power  of  alienation  or  transfer,  being  merely  this  right  of  occu- 
pancy, will  be  classed  among  other  holdings  of  a  simiUur  nature,  in  treating  of  leases  and 
tenancy.  (See  Book  II.) 

3155.  Legal  possesaiou  of  landed  property  is  gained,  by  gron^,  as  from  the  crown ; 
by  pretenption^  or  long  usage ;  by  desoenty  as  from  an  ancestor;  by  deed  of  gift,  or  set- 
tlement; by  the  testament  of  the  deceased  owner;  by  foiieUttre»  as  to  a  mortgagee;  by 
purpose,  either  entered  on  a  court  roll,  or  ratified  by  a  deed  of  conveyance. 

3156.  The  title.  Through  whatever  l^al  channel  possession  is  obtained,  the  tradi- 
tion, record,  or  deed,  that  witnesses  the  fact,  gives  the  title  of  the  possessor;  by  which 
he  is  enabled  to  hold  his  lands,  and  legally  to  convey  them  to  another.  Such  is  the  tenure 
of  lands  in  England. 

SiCT.  IL  .  Of  the  Kinds  and  Tenures  of  landed  Property  in  Scotland. 

3157.  The  kinds  of  landed  property  in  Scotland  are  the  same  as  in  England,  excepting 
that  manorial  rights  apart  from  the  right  to  the  soil,  are  unknown. 

3158.  The  tenure  of  lands  in  Scotland  differs  very  little  from  the  English  tenures. 
All  lands  are  either  held  allodially,  that  is  independently  of  any  superior ;  or  they  are  held 
by  feudal  tenures,  by  which  aU  lands  are  considered  theoretically  as  belonging  to  the 
crown.  The  different  descriptions  of  these  are  termed  feu-holding,  blanch-holding, 
burgage,  and  mortmain.  There  are  also  some  local  tenures,  as  that  of  Udal,  Loch- 
roaben,  &c. 

3159.  Feu-holding.  The  most  ancient  feudal  tenure  in  Scotland,  was  by  military 
serrice;  for  all  vassals  were  at  first  obliged,  by  the  nature  of  their  grant,  to  serve  the 
superior  in  war,  in  such  manner,  and  as  often,  as  his  occasions  called  for  it.  This  spedea 
of  holding,  which  was  known  under  the  name  of  ward'holding,  is  now  abolished,  (by 
90  Geo.  3.  c.  50.),  and  requires  no  farther  explanation. 

31  €0.  Blanah-holding.  Where  the  vassal,  in  place  of  feu-duties  and  personal  serrices, 
as  above  described,  only  pa3rs  a  small  duty  to  the  superior,  in  full  of  all  demands,  and 
merely  as  an  acknowledgement  of  his  right,  whether  in  money,  as  a  penny  Scotch,  or  in 
some  other  article,  as  a  pair  of  gilt  spurs,  a  pound  of  wax,  &c  it  is  called  blanch-holding. 
This  tenure  deviates,  more  than  any  other,  from  the  original  nature  of  feus ;  but  next  to 
Jeu,  it  has  now  become  the  most  general  species  of  holding. 

3161.  Surgage-hoUUng  is  a  tenure,  by  which  royal  burghs  hold  of  the  sovereign,  the 
houses  and  lands  that  lie  within  the  limits  described  in  their  several  charters  of  erection. 
The  proprietor  .of  the  burgage  lands  is  liable  to  pay  the  munidpal  taxes;  but  all  the 
political  rights  are  vested  in  the  magistracy,  or  town-ooundl  of  the  burgh.  It  is  very 
limited  in  its  extent. 

3162.  Mortmain  is  described  by  Erskine  as  the  tenure  by  which  any  feudal  subjects 
are  bdd,  which  have  been  granted  in  donation  to  churches,  monasteries,  or  other  corpor- 
ations for  religious,  charitable,  or  public  uses.  Strictly  speaking,  the  only  lands  now 
held  in  mortmain,  are  a  few  bursaries  belonging  to  the  universities,  the  tenure  baring 
been  declared  superstitious,  and  the  other  lands  held  by  it  given  to  the  crown.     Lands 

dciCined  for  charitable  purpoaesy  are  vested  in  trustees,  and  held  by  (eu  or  blanch. 
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SwT.  III.     Of  the  Kindt  and  TVntifvs  of  Landed  Property  in  Ireland. 

SI  63.  Jlie  Hndt  of  landed  property  in  Ireland  are  limited  to  fVeehold  and  leasehold ; 
there  are  no  manorial  rights  apart  from  the  soil  as  in  England,  or  feudal  rights  or  holdings 
as  in  Scotland. 

3164.  The  tenure  of  lands  in  Ireland  is  very  simple.  It  is  in  general  derived 
fh>m  grants  made  by  the  crown  on  the  payment  of  a  certain  quit  rent  received  by  the 
excise  collector  of  Uie  district  This  is  the  fundamental  tenure,  and  the  only  other 
IS  leases  granted  by  such  proprietors ;  some  of  these  leases  are  for  ever,  or  on  lives,  re- 
newable for  ever  on  payment  of  a  certain  fine  for  the  insertion  of  a  new  life  when  one 
drops,  or  for  leases  of  999  years,  and  almost  every  variety  of  term  with  and  without 
lives  between  that  and  21  years.  There  are  no  feudal  tenures  in  Ireland ;  the  only 
abstract  right  being  that  of  titlies  and  parodiial  or  other  taxes.  (See  Wak^ieUCs  Account 
^  Ireland.) 


Chat.  II. 

Of  the  Valuation  of  Landed  Property. 
SI65.   When  lands  are  valued  with  a  tiew  to  aaU  or  purchase^  the  tenure  is  tlie  first 


subject  of  attention.  The  nature  of  the  tenure  often  occasions  some  difficulty  in 
certainihg  Its  value,  but  by  ascertaining  the  value  of  the  fee-simple,  or  freehold  tenure, 
the  value  of  inferior  holdings  may  be  found  by  known  rules  of  calculation,  fht  prin- 
dpal  of  which  we  have  already  noticed  (3094). 

3166.  Thefee-nrnpie  value  of  lands  is  liable  to  fluctuation,  by  general  causes ;  and  is 
likewise  affected,  and  in  much  higher  degree,  by  local  drcumstances.  Lands  of  the 
selftame  quality  are  of  fivefold  value,  in  one  situation,  comparatively  with  what  they  are 
worth  in  another:  not  merely,  though  principally,  on  account  of  the  rental  value^  or 
the  current  price  they  will  let  for,  to  tenants^  in  different  situations ;  but  through 
other  less  permanent  causes ;  .—  as  the  quantity  of  land  at  market,  and  the  number  and 
value  of  purchasers,  in  a  given  district ;  as  well  as  the  temporary  spirit  which  prevaila 
in  it,  with  respect  to  the  possession  of  landed  property,  at  the  period  of  sale :  —  dr- 
cumstances that  are  worthy  of  attention,  by  a  purchaser  whose  views  are  not  confined 
to  any  particular  spot 

3167.  The  utual  method  of  coming  at  thefee^timple  value  rf  land  is,  to  ascertain  its 
fair  rental  value,  or  price  iy  the  year,  ancf  to  multiply  this  by  the  number  of  years' 
purchase  which  the  existing  demand  for  land  will  bear,  in  the  given  situation,  at  the 
time  of  sale. 

3168.  The  number  of  years'  purehatet  or  the  ratio  between  the  rent  and  the  ale 
value  of  lands,  varies  gready,  as  from  twenty  to  forty,  twenty-five  to  thirty  being  the 
more  ordinary  numbers.  Thus,  a  parcel  of  land  whose  fair  rental  value  is  one  hundred 
pounds,  is,  in  common  cases,  worth  from  two  thousand  five  hundred  to  three  *>*^'fM 
pounds. 

3169.  But  the  real  rental  value f  which  is  the  only  firm  groundwork  t^  proceed  upon, 
whether  in  the  purchase  or  the  management  of  landed  property,  cannot  easily  be  ob- 
tained. ^)eaking  generally  of  the  lands  of  England,  it  is  what  very  few  men  are  able 
to  set  down*  It  is  true,  that,  in  every  district,  and  almost  every  township,  there  are  men 
who  tolerably  well  know  the  rate  at  which  the  lands  of  their  respective  neighborfaooda 
are  usually  let.  But  interchange  them,  redprocally,  into  each  others  districts,  and  their 
anors  would  be  egregious,  for  reasons  already  suggested.  Nor  can  a  mere  provindal- 
ist^  especially  in  a  district  which  is  unenlightened  by  modem  improvements,  be  aware  of 
the  value,  even  of  bis  own  farm,  under  the  best  course  of  management  of  which  it  may 
be  capable :  nor  can  he  see,  through  the  double  veil  of  ignorance  and  prgudioe,  the 
more  permanent  improvements  that  may  be  made  upon  it,  so  evidently  as  one  who  haa 

\  a  mdfe  general  knowledge  of  rural  sul^ects,  and  Is  in  the  habit  of  detecting  and  proae- 

cvtiag  such  improvements.     Yet  it  very  materially  concerns  an  intended  purdi^aer,  in 
f  thaae  imprDving  times,  to  know,  before  he  make  his  last  offer  for  an  estate^  whether  it  is, 

^  or  is  dot,  capi^  of  being  improved  beyond  its  existing  value ;  and  wba^  if  any,  is  the 

probable  amount  of  Improvement  -.  for  he  is  else  liable  to  lose  a  valuable  purchase^ 
%  tiirough  faia  being  out-bidd|in  by  a  better  informed  candidate.  These  fiurts  being  evident, 
it  follows,  that  before  an  offer  be  made,  especially  for  a  large  purchase,  it  is  no  more 
than  common  prudence,  in  a  man  who  is  not  himself  a  judges  to  call  in  two- 
fold assistance :  a  provincial  valuer,  to  estimate  its  fair  market  price,  to  the  tenanta  of 
tfat  ndg^dMffaood  in  which  it  lies ;  and  a  man  of  more  general  knowledge,  to  dbtek 
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hfo  YBlmtion,  and  to  estimate  tfa«  improvenusots  of  which  the  lands  are  endently 
Gapable. 

3170.  Tks  leading  pardeuian  wMeh  aff!tct  the  value  of  an  eetatCf  and  which  require 
to  be  considered  in  its  estimation,  are  quantity^  quality,  situation,  state,  ou^oings,  and 
•hstract  rights. 

31 71.  The  quantity  of  the  land  is  the  groundwork  of  the  estimate ;  though  it  has  little 
weight  in  the  scale  of  valuation.  The  fee-simple  value  of  an  acre  of  land  may  t>e  less 
than  twenty  shillings,  or  it  may  be  more  than  a  hundred  pounds.  Nevertheless,  it  is 
on  the  quantity  the  rental  value  is  calculated ;  and  it  is  usual  for  the  seller  to  exhibit  a 
*'  particular*'  of*  the  estate  on  sale ;  showing,  or  which  ought  to  show,  not  only  the  ag- 
gregate quantity,  but  the  number  of  acres  that  each  piece  or  parcel  contains ;  and  ought, 
most  particularly,  to  specify  the  distinct  quantities  of  the  lands  of  different  qualities,  in 
order  that  their  several  rental  values,  may,  with  greater  accuracy  and  ease,  be  ascer- 
tained. 

3172.  The  tn/rtrtMC  quality  t^the  land  is  another  essential  basis  of  calculation.     But 
even  this,  in  a  general  view  of  the  value  of  lands  throughout  the  kingdom,  is  often  of 
secondary  consideration :  for,  in  many  cases,  their  values  are  given  by  situation,  rather 
than  by  soil  and  substrata.     In  some  cases,  as  has  been  already  said,  the  value  of  the 
situation  may  be  five-fold  that  of  the  intrinsic  value  of  the  land.     This  excessive  influ- 
ence of  situation,  however,  is  limited  in  its  effects,  and  is  chiefly  confined  to  the  environs 
of  towns,  and  other  extraordinary  markets  for  produce :  a  great  majority  of  the  lands 
oi.  England  owe  their  values  less  to  situation  tiian  to  intrinsic  quality ;  and  to  come  at 
this,  with  sufiicient  accuracy,  is  the  most  requisite,  and,  at  the  same  time,  the  most 
difiScult  part  of  valuation,   as  it  depends  almost  wholly  on  extemporary  judgment, 
exercised  on  the  frequently  few  data  which  rise  to  the  eye,  in  passing  over  the  field  of 
estimation.     It  is  almost  needless,  therefore,  to  observe,  that,  to  acquire  the  degree  of 
judgment  necessary  to  this  critical  task,  it  is  requisite  to  know  the  productiveness  of 
lands  of  different  appearances :  a  species  of  knowledge  which  scarcely  any  thing  but 
mature  practice,  in  the  cultivation  of  lands  of  different  qualities,  can  sufiSciently  teach ; 
diough  long  habit  may  do  much,  in  ordinary  cases,  towards  hitting  off  the  value  of 
lands,  without  an  extensive  knowledge  of  the  practice  of  agriculture.      Hiere  are, 
however,  cases  in  which  we  find  both  of  these  qualifications  insufiScient  to  give  an  ar* 
curacy  of  judgment,  even  among  provincial  valuers;  and  a  man  who  ventures  to 
st^  forward  as  a  universal  valuist,  should  either  have  an  extraordinary  talent  for  his 
line  of  profession,  or  should,,  after  a  suitable  initiation,  have  had  great  experience  in 
rural  concerns,  in  various  parts  of  the  kingdom. 

3173.  On  sUuationf  the  value  of  lands,  aggregately  considered,  depends  less,  than  on 
intrinsic  quality ;  though,  without  doubt,  situation  has  great  influence.  Thus,  an  acre 
of  land  whose  intrinsic  quality  renders  it,  in  an  ordinary  situation,  worth  twenty  shillings 
an  acre,  would  not,  in  some  districts,  be  worth  more  than  fifteen  sliillings ;  while  in 
others  it  would  bear  to  be  estimated  at  twenty-five  shillings,  or  a  higher  rent,  to  a  hrmer 
on  a  large  scale,  and  away  from  the  immediate  environs  of  a  town,  or  any  populous 
district  of  manufacture ;  for  reasons  that  will  appear  in  examining  the  different  parti- 
oiburs  of  rituation. 

3174  Intheiemperaiture  of  situation,  whether  it  ii  given  by  elevation,  aspect,  or  exposure,  we  find  a 
fiowerftil  hifluance,  which  to  eaiiable  of  altering,  exceedingly  the  value  or  landj.  The  same  toil  and 
aubtoU,  whldi  we  not  unfrequently  see  on  expoMd  mountains,  and  hanging  to  ths  north,  and  which  in 
that  situation  are  not  worth  more  than  five  shillinn  an  acre,  would,  if  situated  in  a  sheltered  vale  dis. 
trict,  and  Mng  well  to  the  sun.  be  worth  twenty  shillings,  or  a  greater  rent  Even  on  climature,  some- 
thiiw  oonnderable  depends.  In  the  south  of  En^^d,  harvest  to  geneitelly  a  month  earlier  than  in  the 
nordiefn  provinces ;  though  it  to  not  regulated  exactly  by  the  dimate  or  laUtude  of  places,  a  ctrcumstance 
that  requires  to  be  attended  to,  by  those  who  estimate  the  value  of  estates.  For  an  early  harvest  to  not 
only  advantageous  in  itself,  twt  It  gives  time  to  till  the  around,  or  to  take  an  autumnal  crop;  which  are 
advantages  that  a  late  harvest  will  not  so  well  admit  o£  And  another  kind  of  temperature  of  situation 
has  sttll  more  influence  on  ti)e  ralue  of  lands :  namely,  the  moistness  of  the  atmosphere.  A  moist  situa. 
tioo  not  only  gives  an  imcertain  and  often  a  late  harrest,  but  renders  It  difficult  and  hasardous,  as  to  too 
flequentfy  experienced  m  the  western  coasts  of  thto  island. 

3175.  Even  in  the  turn  qfmafaee  we  find  exercise  Ibr  the  Judgment  Lands  lying  with  too  steep  or  too  flat 
rtrftW*,  especially  retentive  arable  lands,  are  of  less  value  than  those  which,  are  gently  shelving,  so  as  to 
give  a  sufficient  current  to  surfhoe  water,  without  their  being  difficult  to  cultivate  Steep-lying  landa.are 
not  only  trouUesome  and  expensive,  under  the  operations  of  tillage,  but  in  carrying  on  manures  and 
getting  off  the  produce.  Lands  lying  with  an  easy  descent,  or  on  a  gently  triUowy  suifaoe,  may  be  worth 
move  by  many  pounds  an  acre,  purchase  money,  than  others  of  the  same  intrinsic  quality,  nanging  on 
a  steepi 

S176L  A  mpfip  qf  wOer  Is  another  consideration  of  some  welaht,  in  valuing  an  estate ;  for  domestic 
purpcnes,  for  the  uses  of  live  stodc,  and  for  the  purpose  of  irngatlon.  There  are  situations  in  which  a 
copious  stream  of  cakareous  water  would  enhance  the  foe-sim|de  value  of  a  laige  estate  some  thousand 
ponnda. 

3177.  A  sufficient  santf^  qf  momtrff,  whether  dung,  lime,  marl,  or  other  melioration,  at  a  moderate 
mloe,  and  within  a  moderate  dtotance  of  tond  carriage,  materially  adds  to  the  intrinsic  value  of  lands. 

317&  The  atabUihed  practioe  of  the  country  in  wbich  an  estate  lies  to  capable  of  enhancing  or  depress, 
ing  the  value  of  it  exceedingly.  F 
two  oxen,  or  two  active  bones, 
lanl,  which  to  kept  alternately  in 
pouads  an  acre  purchase  money. 
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3179.  Thepriae  ^  tabor  it  aAoUior  rsgutetor  of  the  maikcCable  prioe  of  land  in  a  givcD  diitriet.  It  is 
always  right,  bowerer,  to  compare  thii  with  the  habits  of  exertion  and  industry  which  prevail  among 
farm  workmen,  before  the  neat  amount  of  labor  can  be  safely  set  down. 

3I80l  ne  price  qf  lining.,  or  expense  of  housekeeping  prevalent  among  fiinners,  has  its  share  of  influeaoe 
on  the  value  of  lands.  In  the  more  recluse  parts  of  the  north  of  England,  fisrmers  and  their  servants  are 
fed,  clothed,  and  accommodated  at  nearly  half  the  expense  of  those  of  a  similar  degree,  in  many  parts 
of  the  more  central  and  southern  provinces.  It  is  not  here  intended  to  intimate  how  husbandmen,  their 
servants  and  laborers  ought  to  live.  As  they  are  the  most  valuable  members  o€  the  community,  they 
are  well  entitled  to  such  enjoyments  as  are  oompaUble  with  care  and  labor.  All  that  is  meant,  in 
stating  this  fact,  is  to  convey  a  hint  to  the  purchasers  of  estates.  For,  in  a  country  where  ftugaltty  pre- 
vails, lands  of  a  given  quahty  will  ever  bear  a  higher  rent  than  they  will  where  a  more  proAise  style  of 
living  has  gained  a  footing.  It  is  a  work  of  time  to  change  the  customs  and  established  mannois  of  a 
country. 

3181.  The  spirit  qf  impiouetneni^  or  the  prejudice  against  it,  which  prevails  in  a  district  of  sale,  is  ■ 
circumstance  of  some  value  to  a  purchaser.  For  if  the  former  is  in  a  progressive  state,  especially  if  it  is 
still  in  the  earlier  stages  of  its  progress,  a;rapid  increase  of  rent  may,  with  a  degree  of  certainty,  be  ex- 
pected :  whereas,  under  the  leaden  Influence  of  the  latter,  half  a  century  may  pass  away,  before  the 
golden  chariot  of  improvement  can  be  profitably  )iut  in  motion. 

3182.  In  markets^  more  than  in  any  other  circumstance,  we  are  to  look  for  the  existing  value  of  lands. 
Their  influaice  is  not  confined  to  towns  and  populous  places  of  manufacture ;  for  in  ports,  and  on  Qua3|rs, 
whether  of  inlets,  estuaries,  rivers,  or  canals,  markets  are  met  nllf  way :  even  by  good  roads  tbeir  dts- 
lanoe  fkom  the  Arm  yard  may  be  said  to  be  shortened. 

3I8S.  In  this  detail  of  the  particulars  of  atuation,  with  respect  to  the  value  of  landed 
property,  we  perceive  uie  attentions  requisite  to  be  employed,  by  a  valuer  who  is  called 
upon  to  act  in  a  country  that  is  new  to  him.  A  provincialist,  or  even  a  professional 
valuer,  who  acts  in  a  district,  the  existing  value  of  whose  lands  he  is  sufficiently  ac- 
quainted with,  determines,  at  sight  and  according  to  the  best  of  his  judgment,  on  tbeir 
respective  values;  for  he  knows,  or  ought  to  know,  their  current  prices;  what 
such  and  such  lands  let  for  in  that  neigfiborhood ;  what  he  and  his  neighbors 
give,  or  would  give  for  lands  of  the  same  quality  and  state,  without  adverting  to 
the  particular  circumstances  of  situation  (they  being  given,  in  the  established  current 
prices  which  have  arisen  out  of  these  circumstances) ;  resting  his  judgment  solely  on 
the  intrinsic  quality  and  existing  state  of  each  field  or  parcel  as  it  passes  under  his  eye. 
But  let  his  skill  be  what  it  may,  in  a  country  in  which  he  has  acquired  a  habit  of 
valuing  lands,  he  will,  in  a  distant  district,  the  current  market  prices  of  whose  lands  may 
be  ten,  twenty,  or  fifty  per  cent,  above  or  below  those  which  he  has  been  accus- 
tomed to  put  upon  lands  of  the  same  intrinsic  qualities  and  existing  states,  find  himself  at 
a  loss,  until  he  has  learnt  the  current  prices  of  the  country,  or  has  well  weighed  the  cir- 
cumstances of  situation ;  to  which,  in  every  case,  he  must  necessarily  attend,  before  he 
can  determine  their  value  under  an  improved  practice,  or  venture  to  lay  down  general 
rules  for  their  improvement. 

3184.  The  existing  state  of  lands,  or  the  manner  hi  which  they  lie,  at  the  time  of  sale, 
is  the  next  class  of  circumstances  which  influence  their  marketable  value. 

3185.  Tieir  state  with  remed  to  enclosure  Is  a  matter  of  great  consideration.    Open  lands,  though  wboOy 

Sipropriated,  and  lying  well  together,  are  of  much  less  value,  except  for  a  sheep  walk  or  a  rabbit  warren, 
an  tne  same  land  would  be  In  a  state  of  suitable  enclosure.  If  thev  are  disjointed  and  intermlxt  in  a  state 
of  common  fl^,  or  common  meadow,  their  value  may  be  reducea  one  third.  If  the  common  fields  or 
meadows  are  what  is  termed  Lammas  land,  and  become  common  as  soon  as  ttie  crops  are  off,  the  depres- 
sion of  value  may  be  set  down  at  one  half  of  what  they  would  be  worth,  in  well-fenced  enclosures,  and 
unencumbered  with  tliat  ancient  custom.  Again,  the  dISfcrenoe  in  value  between  lands  which  lie  in  a 
detached  state,  and  those  of  the  same  quality  that  lie  in  a  compact  form,  is  considerable.  Hie  disadvan- 
tages of  a  scattered  estate  are  similar  to  those  of  a  scattered  farm.  Even  the  single  point  of  a  want  of 
convenient  access  to  detached  fields  and  parcels  is,  on  a  fann,  a  serious  evU.  And  it  is  on  the  value  of 
fiirms  that  the  value  of  an  estate  is  to  be  calculated. 

S186l  The  state  qf  the  roads.,  whether  public  or  orivatc,  within  an  estate,  and  from  it  to  the  neighboring 
^narkctSjOr  places  of  delivery  of  produce.  Is  an  object  of  consideration  to  a  purchaser. 

3187.  The  state  of  the  voatercourses,  or  snores  and  ditches,  within  and  below  an  estate,  requires  to  be  ex- 
amined into  i  as  the  expense  of  Improvement  or  reparation  will  be  more  or  less,  according  to  thdr  existing 
state,  at  the  time  of  purchase ;  or,  perhaps,  by  reason  of  natural  causes,  or  through  the  obstinacy  df  a 
neighbor,  and  the  derectiveness  of  tne  present  laws  of  tiie  country  in  this  respect,  the  requisite  improve, 
^ent  cannot  be  effected  at  any  expensa 

3188.  Vie  state  qf  drainage  of  lands  that  Ue  out  of  the  way  of  floods  or  collected  water,  requires  to  be 
taken  into  consideration.  Foi^  although  the  art  of  draining  is  now  pretty  well  understood,  it  cannot  be 
practised,  on  a  large  scale,  without  much  cost 

3189.  The  state  qf  the  lands,  as  to  tillage  and  manure,  is  entiticd  to  more  regard  than  is  generally  paid 
to  it,  in  valuing  them.  But  even  to  a  purchaser,  and  still  more  to  a  tenant  for  a  term,  their  state,  in 
these  respects,  demands  a  share  of  attention.  Lands,  that  arc  in  a  high  state  of  tillage  and  condition,  so 
as  to  be  able  to  throw  out  a  succession  of  Aill  crops,  may  be  worth  five  pounds  of  purchase  monev  an 
acre,  more  than  those  of  the  same  properties,  which  are  exhausted  by  repeated  crops,  and  Ue  m  ■ 
useless  state  of  foulness :  from  which  they  cannot  be  raised,  but  at  a  great  expense  of  manure  and 
tillage. 

3190.  71te  state,  as  to  grass  or  arable,  is  better  understood,  and  generally  more  attended  to.  Lands  In 
a  state  of  profitable  heibage,  and  which  have  lain  long  in  that  state,  are  not  onlv  valuable  9M  beariiw  a 
high  rent,  while  they  remain  in  that  state,  but  after  tlie  herbage  has  begun  to  decline,  will  seldom  fitifto 
tiirow  out  a  valuable  succession  of  corn  crops.  Hence,  the  length  of  time  which  lands,  under  valuation, 
have  lain  in  a  state  of  herbage,  especially  if  it  has  been  kept  In  a  state  <Mr  pasturage,  is  a  matter  of  enquiry 
and  estimation. 

319L  Lastly,  the  state  qf  farm  buildings  and  fences  is  a  thing  of  serious  consideration.  BuiUlngi, 
yards,  sjod  enclosures  that  are  much  let  down,  and  gone  to  decay  for  want  of  timely  reparation,  incur  a 
very  great  expense  .to  raise  them  again  to  their  proper  state  And,  when  great  accuracy  of  valuation 
is  called  for,  as  when  the  purchase  value  of  an  estate  is  left  to  reference,  and  when  the  tenants  are  not 
bound,  or  If  bound  are  not  able  to  put  them  in  the  reoulred  state,  it  becomes  requisite  to  estimate  the 
expense  which  each  Cum,  in  that  premcament,  will  require  to  put  it  in  suflBcient  repair,  so  as  to  bring  the 
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^^into  a  mitafale iMe of  occuprtion.    And  the  wmepriiMiple of  vahuitloo  bUdi ^od  in oidinary 

319S.  DeducHonti  encumbrances,  and  outgoings  are  leases,  tithes,  taies,  fixed  pay- 
ments, repairs,  and  risks.  ' 

3193.  Leases,  In  considering  the  nature  of  leasehold  tenures,  it  appears  that,  by  a 
long  Icaae,  the  fee^imple  value  of  an  estate  may  be,  in  effect,  annihilated.  Even  a  lease 
for  lives,  with  a  mere  conventional  rent,  may  reduce  it  to  nearly  one  third  of  its  fee- 
simple  value.  And  every  other  kind  of  lease,  if  the  rent  payable  be  not  equal  to  the 
iair  rental  value  at  the  time  of  sale,  is  an  encumbrance ;  even  to  a  purchaser  who  has  no 
other  object  in  view  than  that  of  securing  his  property  on  land,  and  receiving  interest, 
in  rent,  for  the  money  laid  out.  If  personal  convenience  be  immediately  wanted,  or 
improvements  required  to  be  done,  a  lease,  though  the  tenant  pay  a  full  rent,  becomes 
an  obstacle  to  the  purcfaaae. 

3194.  Tithes,  If  in  valuing  lands  they  are  considered  as  tithe  free,  the  tithe,  or  modus, 
if  any,  requires  to  be  deducted  as  ao  encumbrance ;  and  seeing  tlie  great  variation  in  the 
values  of  tithes  and  moduses,  according  to  customs  and  plans  of  occupation,  it  is  the 
plainest  way  of  proceeding  to  value  all  lands,  as  free  of  tithe,  and  afterward  to  make 
an  allowance  for  whatever  they  may  be  estimated  to  be  worth  :  an  allowance  which,  in 
some  cases,  as  on  corn-land  estates,  forms  a  considerable  portion  of  the  fee-simple  value 
of  tlie  lands ;  while  on  grass-land  estates,  especially  such  as  are  pastured  by  cattle,  this 
incumbrance,  so  galling  to  the  corn-grower,  is  in  great  part  avoided. 

3195.  Taxes.  Although  it  may  be  called  the  custom  of  England  for  proprietors  to 
pay  the  land  tax,  and  the  occupier  all  other  taxes,  yet  this  is  not  the  universal  practice. 
Nor  is  it,  in  valuing  an  estate  on  sale,  and  to  be  let  at  will,  a  matter  to  be  enquired 
into.  The  annual  amount  of  the  payable  taxes  and  other  outgoings  is  the  fact  to  be 
ascertained.  For  whosoever  discharges  them,  they  come  as  a  burtlien  upon  tfte  gross 
value  of  the  lands,  out  of  which  they  are  payable ;  for  if  a  tenant  pay  them,  his  rent 
is,  or  ought  to  be,  estimated  and  fixed  accordingly.  If,  however,  an  estate,  on  sale,  is 
already  let  under  lease  for  a  term  to  come,  it  is  highly  requisite  to  ascertain  what  ptu-ts 
of  the  annual  outgoings  and  repairs  are  discharged  by  the  tenants,  and  what  the  pro- 
prietor wUl  be  liable  to,  during  the  term  to  run.  The  land  tax,  where  it  still  exists,  is 
extremely  uncertain  as  to  its  value,  and  the  poor  tax  is  equally  varying  in  different 
situations.  The  church,  highways,  and  county  rates  are,  taking  them  on  a  par  of  yean, 
less  liable  to  local  uncertainty,  and  are  consequently  less  entitled  to  enquiry,  by  a  valuist' 

3196.  Fixed  paymenis,  itr  rent  charges,  such  as  chief  rents,  quit  rents,  annuities, 
endowments,  schoolmasters'  salaries,  charitable  donations,  &c.  to  which  an  estate  is  liable  • 
also 

3197.  Repairs  of  public  works,  buildings,  roads,  &c.  incumbent  on  the  estate  on  sale^ 
«n  subjects  of  inquiry  and  estimation ;  as  well  as  the  ordinary  repairs  above  noticed. 
And  moreover, 

3198.  The  haxard  or  risk,  whUAi  naturally,  or  fortuitously,  attends  the  lands  under 
valuation ;  as  that  of  their  being  liable  to  be  inundated  in  summer,  or  to  be  torn  away 
by  floods,  at  any  season  ;  is  entitled  to  mature  consideration.  For  although  these  evih 
may  generally  be  remedied,  by  river  breaks  and  embankments,  the  erecting  of  these  is 
mostly  attended  with  great  expense;  and  the  estimated  value  of  this  becomes,  in  course, 
m  fiur  deduction. 

3199.  Jppurtenant  to  an  expensive  estate,  there  are  generally  other  valuable  consider^ 
ations,  besides  the  purchase  value  of  the  lands.     These  are, 

S90O.  Minerals  andfossSs,  whether  metals,  fuels,  calcareosities,  or  grosser  earths. 
3201.   Waters,  whether  they  are  valuable  for  fisheries,  decoys,  mills,  domestic  pur- 
poses, or  tfie  irrigation  of  lands. 

3903.  Timber,  of  woods  and  hedgerows. 

.  3203.  Buildings  that  are  not  let  with  the  fiurms ;  but  which  bear  rent,  independent  of 
the  lands ;  yet  which,  when  scattered  over  an  estate,  may  well  be  considered  as  belong, 
log  to  landed  property. 

3904.  The  estimated  value  of  evident  improvements, 

3205.  The  abstrttct  rights  which  arise  out  of  appropriated  lands,  or  their  appur- 
tefumces;  as 

«)(t  The  right  tif  commtmage^  which  is  generally  of  Myme  value,  even  when  commoni  lie  open  and 
may  Ins  of  more,  when  they  shall  be  endoMd ;  provided  the  cost  of  enclosure  do  not  turn  out  to  be  more 
than  tha^tra  value  of  the  appropriatsd  lands,  above  that  of  the  common  light  in  their  open  state 

390(7.  ne  right  qf  aeigniority  to  ree.&rm  rents,  or  other  chief  rents,  payable  to  the  possessor  of  the' 
lands  on  sale,  out  of  the  lands  of  other  proprietors.  These  rents,  though  smalt,  are  of  certain  value  In 
Ihtawelves^  and  the  idea  of  superiority  which  they  convey  to  some  men^s  mhids,  may  be  worth  more 
than  the  pecuniary  value :  which,  indeed,  where  the  sums  are  very  small,  (as  is  often  the  case)  is  much 
lower^  by  the  expense  of  collecting  them :  beside  the  trouble,  vexation,  private  quarrels,  and  lawsuits 
they  are  liable  to  ex(iitft,  when,  throuafa  neglect,  they  are  half  forgotten,  and  the  vassal  is  wiUiug  to  catch 
at  the  circunutanoe,  to  try  to  get  rid  of  the  teasing  and  humiliating  encumbrance,  lliiji,  however,,  may 
serve  to  account  for  their  having  been  handed  down  with  reverential  carc,  through  a  si^cceesion  of  agm : 
uatil,  in  many  Ipitaaces,  even  tneir  origin,  and  much  more  the  circumstauces  attending  it,  are  difficult  or 
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ImnOMlhte  to  tncfc  But,  tunlsr,  a  naa  of  a  Ubnal  tun  of  min^  irito  baa  no  Intentt  In  l^gsl  eont^^ 
■nd  who  preflnt  kM  gold  to  a  trinket,  would  not  heiltate  to  collect  these  Mattered  wredu  of  property, 
and  to  convert  them  to  a  more  ciTiliaed.  rational,  and  profitable  purpoM.  On  the  other  hand,  any  man  or 
an  Independent  spirit  would  pay  more  tnan  a  ftir  price,  would  pay  lloerally.  to  be  exonerated  from  to  baa* 
a  burden.  If,  however,  a  vaMari  chains  sit  easy  upon  him,  let  him  wear  inem.  What  is  here  meant  to 
to  be  intimated  is,  thai  he  ought  to  have,  in  liberality,  if  not  in  kw,  a  fisir  opportunity  of  throwing 
them  off 

aaOS.  Tke  HJrA/f  <tf  feudality,  or  manorial  rights,  are,  at  present,  if  not  in  their  origin,  tcit  difltecnt 
from  those  last  mentioned.  In  the  day  of  their  establishment,  they  mwar  to  have  been  founded  in  wiadom 
and  a  degree.of  political  necessity ;  and,  by  the  correcting  hand  of  time,  thev  arrived  at  a  high  dq;ree  of 
polldcal  perfection.  Tbe  simple  uid  easy  mode  of  transferring  property,  whteh  the  feudal  system  estab- 
Ushed,  was  well  adapted  to  the  illiterate  age  in  which  it  had  its  rise.  £ven  in  these  lettered  days,  and 
among  the  ruins  of  feudal  rights,  the  copy  of  a  court-roU  is  considered  as  the  clearest  title  a  man  can  have 
to  his  possession  I  what  a  hint  is  this  to  modem  legislators !  llie  value  of  feudal  rights  is  to  be  estimated 
by  the  miit  rents,  fines,  heriots,  escheats,  and  amerciaments,  which  long  custom  and  a  train  of  drcum. 
stances  nave  attached  to  the  given  court  And  beside  what  relates  to  the  appropriated  lands  of  the  manor, 
the  lord  has  a  profit  arising  from  the  commonable  lands  (if  any  lie  within  it)  as  tord  of  the  soil ;  which  can. 
not  be  broken  without  his  permission.  Hence  the  fossils  and  minerals,  which  it  covers,  belong  to  him ;  aa 
well  as  the  timber  which  grows  upim  the  waste,  and  the  waters  that  are  annexed  to  it  He  Is  moreover, 
in  ordinary  cases,  lord  of  the  game  which  inhauts  or  strays  upon  this  manor.  This,  however,  being  a  right 
of  pleasure,  imther  than  of  profit,  has  no  fixed  standard  of  estimation. 

S209.  The  right  of  tithe,  when  attached  to  an  estate,  is  the  most  desirable  of  abstract 
rightfly  arising  out  of  landed  property.  For,  as  far  as  the  right  extends,  (whether  to  m 
lay  rectory,  or  a  vicarial  impropriatorship)  the  lands  which  it  covers  become,  in  effect, 
tithe  free ;  as  every  judicious  proprietor  incorporates  the  rents  of  the  tithe  with  those  of 
the  lands  out  of  which  it  is  payable :  thus  (if  the  right,  as  it  generally  is,  be  rectorial) 
freeing  them  wholly  from  the  encumbrance  of  tithes,  as  a  tax  on  improvements,  and 
as  an  obstacle  to  the  growth  of  com.  The  value  of  tithes,  as  has  been  intimated,  is  so 
various,  that  nothing  but  local  information  can  enable  a  vahiist  to  estimate  them  with 
sufficient  truth. 

3210.  The  right  of  advowton,  or  the  privilege  of  appointing  a  pastor,  to  propagate 
religion  and  morality  upon  an  estate,  properly  enough  belongs  to  its  possessor ;  as  no 
other  individual  is  so  intimately  concerned  in  the  moral  conduct  of  its  inhabitants. 

381 1.  The  right  of  representation  or  election,  or  the  appointment  (in  whole  or  in  part) 
of  a  legislator,  to  assist  in  promoting  good  order,  in  the  nation  at  large,  equally  belongs 
to  the  owner  of  territorial  surface. 


CHAr.  III. 

Of  the  Purehiue  or  Tran^  of  Landed  Property, 

3S13.  In  bargaining  for  an  estate  there  are  two  methods  in  use ;  the  one  by  public  bid- 
dings, and  the  other  by  private  treaty.  In  either  a  certain  degree  of  caution  is  r^uiaite  ; 
and  in  both  an  accurate  valuation  is  the  best  safeguard. 

3213.  Among  the  preUminariet  of  purchase,  6y  prioate  confracf,  the  particulan  which 
may  be  required  to  be  furnished  by  a  seller,  are  first  to  be  enumerated.  These  ai« ;  the 
quantities  of  the  several  pieces  of  the  lands  on  sale,  together  with  the  maps,  or  rough 
drafts,  of  the  same :  the  tenure  under  which  they  are  holden :  some  assurance  as  to  the 
title  of  the  seller,  and  his  right  of  alieiuition :  the  tenancy  under  which  the  several 
Arms  are  let ;  and,  if  on  lives,  the  ages  of  the  nominees ;  if  for  a  term  of  yean,  the 
number  unexpired ;  if  at  will,  the  notices  (if  any)  which  the  tenants  have  had. 

3214.  An  abstract  of  the  covenants  under  which  they  are  let  i  particularly  on  those 
which  relate  to  taxes  and  repairs,  to  the  expenditure  of  produce,  to  the  ploughing  of  grass 
lands,  &c. 

3215.  The  existing  rents  and  profits  receivable;  whether  for  tenanted  lands,  iq^purte- 
nances,  or  abstract  righu ;  with  the  estimated  value  of  the  demesne,  and  the  wood  lands 
in  hand ;  together  with  the  estimated  value  of  the  timber  growing  upon  the  estate  on  sale, 
as  well  as  of  the  minerak  and  fossils  which  it  may  contain :  the  outgoings  to  which  the 
estate  is  liable :  the  proposed  time  of  the  delivery  of  possession :  the  price  and  the 
mode  of  payment  expected. 

3216.  The  particulars  rf  instructions  to  be  given  to  a  surveyor,  or  other  valuer,  of  an 
estate  to  be  purchased,  may  next  be  particularized ;  it  will  be  right,  however,  to  premise, 
that  much,  in  this  respect,  depends  on  the  probability  of  piuvhasing,  and  on  the  time  al- 
lowed for  making  the  estimate. 

3217.  In  eases  of  sale  by  public  auction,  where  there  can  be  no  certainty  as  to  purefaase, 
and  where  the  time  for  valuation  is  limited,  a  rough  estimate  of  each  fann,  and  a  general 
idea  of  the  value  of  the  timber  and  other  appurtenances,  may  be  aU  that  can  be  prudently 
ascertained. 

3218.  But,  til  a  sate  by  private  contract,  where  the  refusal  of  an  estate  is  granted,  and 
time  allowed  for  deliberate  survey,  a  more  minute  investi'gation  may  be  proper,  especiaUy 
when  there  is  every  reason  to  believe  that  a  bargain  will  take  place.  Forthe  same  tepott 
will  not  only  serve  as  a  guide  to  the  purchase,  but  will  become  a  faliiable  fonndationi  on 
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which  to  gitMind  the  fatura  numagement  of  the  estate.  For  these,  and  other  reasons,  a 
purdiase  by  prfvate  contract  is  most  to  be  desbed,  by  a  gentleman  who  is  not  in  the 
habit  of  personally  attending  public  sales,  and  is  unacquainted  with  the  business  of 
auction  rooms. 

S319.  The  partindart  to  be  required  from  a  surveyor ^  or  surveyors,  are  principally 
these :  the  rental  ?alue  of  each  field  or  parcel  of  land,  with  the  state  in  which  it  lies,  as 
to  arable,  meadow,  pasture,  or  woodland :  the  value  of  the  timber  and  other  appur- 
tenances :  the  characteristic,  and  the  state  of  management  of  each  fieum  or  tenement, 
with  the  eligibility  of  its  occupier,  together  with  the  state  of  repair  of  buildings,  gates, 
fences,  watercourses,  and  roads :  the  amount  of  the  'encumbrances  and  outgoings :  and, 
lastly,  the  prbbable  value  of  the  improvements  of  which  the  estate  may  appear  to  be 
tapable ;  whether  by  ordinary  or  extraordinary  means. 

3220.  The  tul^ects  of  treaty  after  these  particulars  of  information  axe  procured  are  few., 
Tlie  two  statements  have  been  duly  compared,  so  that  no  misunderstanding  can  take  place 
between  the  parties,  the  price,  with  tlie  times  and  mode  of  payment,  are  the  principal  mat- 
ters of  agreement.  A  clear  understanding  respecting  the  custody  of  title  deeds,  and  the 
expenses  of  conveyance,  require,  however,  to  be  enumerated  among  the  preliminaries  of 
purchase. 

S221.  The  husiness  qfnegodation  is  best  carried  on  by  letters,  which  become  voudiers 
of  facts.  Whatever  is  done  by  interview,  requires  to  be  reduced  to  writing,  and  to  be 
read  by,  or  to,  the  parties,  before  they  separate,  that  no  possibility  of  misconception  may 
arise.  And,  added  to  these  precautions,  it  in  proper,  in  laige  purchases,  and  when  ab- 
stracts of  intricate  title  deeds  are  to  be  made  out,  and  examined,  that  a  legal  contract,  or 
memorandum  of  agreement,  should  be  entered  into,  for  the  mutual  satisfaction  and  surety 
of  the  parties. 

8382.  Thb  contract,  and  the  deed  of  conveyancct  (namely  the  instrument  which  is  le- 
gally to  transfer  the  property  from  the  seller  to  the  purchaser,)  may  be  said  to  conclude 
and  ratify  the  business  of  purchase ;  and  in  this  part  of  it  legal  assistance  is  essentially  ne- 
cessary,  to  examine  existing  deeds,  and  see  that  the  seller  has  a  legal  right  and  clear  title  to 
the  land,  and  a  legal  power  to  dispose  of  it,  as  well  as  to  draw  up,  or  examine,  the  fresh 
deed  of  conveyance,  and  see  that  it  is  sufficient  to  transfer  the  property,  legally  and  ade- 
quately, to  the  purchaser. 

3223.  The  preservation  of  titles  may  be  adverted  to  before  dismissing  this  subject.  In 
Scotland,  deeds  of  conveyance,  and  other  deeds,  are  registered  in  one  magnificent  build- 
ing, whose  internal  economy  is  as  admirably  adapted  to  its  design,  as  its  outward  form  is 
beautiful.  And,  in  Kngland,  there  are  two  counties  (Yorkshire  and  Middlesex)  which 
are  termed  register  counties ;  in  which  abstracts  of  deeds  are  preserved,  and  so  arranged  as 
to  be  readily  referred  to.  Hence,  in  cases  where  tlie  original  deeds  are  destroyed,  or  lost, 
these  registered  abstracts  are  sufiicient  evidences  of  their  having  existed,  and  capable  of  so- 
coring  the  titles  of  estates  to  their  rightful  owners ;  and  are  moreover  valuable,  in  pre- 
venting fraudulent  practices,  particularly  respecting  mortgages.  Nevertheless,  the  other 
counties  of  England  remain,  from  reign  to  reign,  destitute  of  these  advantages. 
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3224.  7^  laying  out  of  an  extensive  landed  estate  embraces  a  variety  of  subjects,  and 
requires  extensive  information  and  enlarged  views  of  political,  agricultural,  and  even  of 
yioral  improvement.  In  new  countries,  such  as  America,  where  an  estate  is  laid  out 
ab  origine,  this  is  more  particularly  the  case ;  but  the  observation  will  also  apply  to 
many  parts  of  the  British  isles,  where  estates,  long  since  appropriated,  require  re-arraage- 
ment  and  improvement. 

3225.  Jmong  the  different  ot^ects  of  attention  in  laying  out  or  re-arranging  a  landed 
estate,  one  of  the  first  is  its  consolidation,  or  the  rounding  off  or  simplifying  the  outline 
so  as  the  whole  may  be  brought  into  a  compact  fonn.  This  envis  de  iarrondir  seems  to 
have  existed,  and  the  proximity  and  intermixture  of  property  to  have  been  felt  as  an  evil 
by  landed  proprietors  in  all  ages.  Ahab  deared  the  field  of  Naboth,  because  it  was  near 
to  his  house ;  and  Marvel,  the  attorney  {Masdnger*s  New  Way  to  Pay  Old  Debts,  ^c. ) 
advised  his  client  to  *<  hec^ge  in  the  manor  of  Master  Frugal,"  because  «  his  land,  lying 
in  the  midst  of  yours,  is  a  fout blemish.'* 

3226.  In  consolidating  property  in  Britain,  an  equally  desirable  object  is  the  appro- 
priation of  commonable  lands,  which;  in  England,  can  only  be  effected  under  the  autlior 
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rlty  of  a  special  act  of  the  legislature;  but  is  accomplished  with  less  difficulty  in  Scot- 
land, and  is  rarely  necessary  in  Ireland. 

3227.  The  arrangement  of  the  interior  of  an  estate  naturally  follow^  the  determinatioa 
of  the  ring-fence,  and  the  complete  possession  of  all  that  is  within.  Here  the  first  thing 
will  probably  be  to  determine  the  demesne  lands,  or  site  of  the  proprietor's  residence, 
and  the  extent  of  territory  he  means  to  attach  to  it  and  retain  in  his  own  occupation. 
Then  follows  the  intersection  of  the  estate  with  roads,  and  probably  a  canal ;  the  choice 
or  detennination  of  the  sites  for  towns,  villages,  manufactories,  and  mines,  mineral 
quarries,  or  fisheries,  if  such  exist  naturslly.  Lastly,  the  grounds  to  be  planted  being 
determined  on,  the  remaining  part  of  the  property  will  consist  of  tlie  lands  to  be  let  out 
for  cultivation  by  farmers,  or  other  tenants  of  the  soil.  In  conformity  with  this  view  of 
the  subject,  we  shaU  consider,  in  succession,  the  consolidating  of  estates,  the  appropriating 
of  commonable  lands,  the  choice  of  demesne,  road-making,  canal-making,  tiie  establish- 
ment of  villages  and  manufactoties,  the  working  of  mines  and  quarries,  the  establishment 
of  fisheries,  the  formation  of  plantations,  the  planting  of  orchards,  and  the  laying  out  of 
farms  and  farm-lands. 


Chap.  I. 

Of  consolidating  Detached  Property, 

S228.  The  advantages  of  a  comjxict  estate  over  one  whose  lands  lie  scattered  and  inter- 
mixed with  other  men's  properties,  are  evident.  The  management,  whether  of  detached 
farms,  as  part  of  an  estate,  or  scattered  fields,  as  parts  of  a  farm,  is  conducted  with  in- 
convenicncy  :  beside  the  unpleasant  altercations  to  wliich  intermixed  lands  are  liable  to 
give  rise.  The  different  methods  of  compressing  landed  property  into  the  required  state, 
are  by  exchange,  by  purchase,  and  by  sale. 

3229.  IFhere  the  lands  of  two  projmetors  lie  intermixed  with  each  other,  an  amicabl« 
exchange  is  the  most  eligible.  And  were  it  not  fioir  the  childish  piques  and  petty 
jealousies  which  so  frequently  take  root  between  neighboring  proprietors  (and  are 
cherished  perhaps  by  their  officious  friends),  lands  of  this  description  could  not  long 
exist ;  the  evil,  in  almost  any  case,  being  easily  removed.  £lacb  party  having  choeed 
one,  or,  in  extensive  concerns,  two  referees ;  and  itie  two  or  four  so  chosen,  having 
named  a  third  or  fifth,  the  required  commission  is  formed  ;  and  bonds  of  arbitration 
being  signed,  the  commissioners  proceed,  as  under  an  act  of  appropriation  of  common- 
able lands,  to  assign  each  proprietor  his  rightful  share,  in  the  most  profitable  situation 
which  the  given  circumstances  will  permit.  This  mode  of  proceeding  might  be  adopted 
by  tlie  most  distant  parties,  or  the  most  inveterate  enemies ;  and,  doubtlessly,  with  ad- 
vantage to  tlie  property  and  peace  of  mind  of  each. 

3230.  ffhere  an  estate  or  a  farm  is  di^ointedy  by  the  intermediate  lands  of  others,  it  is 
not  only  pleasurable  to  be  possessed  of  them,  but  profitable  to  purchase  them,  even  at  a 
higher  price  than  they  are  intrinsically  w(»lh ;  consequently  at  much  more  than  their 
value,  as  detached  lands,  to  their  proprietor.     Yet  such  is  often  the  waywardness  and 
ill-judged  policy  of  the  holders  of  lands  so  situated,  that  they  will  rather  continue  to 
hold  them  with  disadvantage,  than  sell  them  at  a  fair  price.     An  equitable  way  of  deter- 
mining a  matter  of  this  sort  is  to  ascertain  the  value  of  the  lands  to  the  holder,  aa 
detached  lands,  and  likewise  their  value  to  the  candidate,  as  intermixed  lands ;  and  to 
let  the  mean  between  the  two  values  be  the  selling  price.     By  this  method,  both  parties 
become  actual  and  equal  gainers.     If  the  possessor  of  such  lands  should  lie  in  wait  for 
an  exorbitant  oflfer,  the  most  efficient  mode  of  proceeding  is  to  oifer  a  high  number  of 
years*  purchase  on  their  fair  rental  value,  indifferently  considered,  in  the  situation  iil 
which  they  lie,  and  to  propose  to  settle  such  rental  value  by  arbitration.     This  is  a  s(»t 
of  ofier  which  every  honest  man  can  readily  understand ;  and  if  the  holder  has  aAy 
character  to  lose  in  his  neighborhood,  he  cannot  refuse  it ;  if  he  has  not,  a  calculation  <^ 
the  difference  between  the  rent  he  is  receiving  and  the  interest  of  the  money  offered j 
consequently   of  the  annual  loss  which  he  is  sustaining  by  not  accepting  the  off^,  will, 
sooner  or  later,  bring  him  to  a  sense,  if  not  of  his  duty  as  a  member  of  society,  of  his 
own  interest. 

3231.  It  is,  in  general,  right  management  to  dispose  of  the  detached  parts  of  an  estate, 
and  to  add  to  the  main  body.  The  whole  is  tlien  more  easily  superintended,  and  ma- 
naged at  less  expense ;  while  small  properties,  if  suitable  steps  be  taken,  and  proper 
sea«»ons  of  disposal  caught,  will  generally  fetch  more  tlian  larger  parcels,  of  equal  rental 
value,  timely  and  judiciously  purcliased. 

3232.  In  selUng,  as  in  purchasing  estates,  two  methods  present  themsdves.  They  may 
be  sold  by  auction  or  by  private  contract.     To  raise  a  tvua  of  money  cxpediu'oualy,  ibe 
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former  maj  be  the  most  eligible ;  tfaougb  attended  with  more  ezpenie  and  more  notoriety 
than  the  latter;  which,  for  the  purpose  under  view,  and  mheo  expedition  is  not  neces- 
sary, will  generaUy,  if  properly  conducted,  he  found  preferable.  To  conduct  a  sale  of 
detached  lands  with  judgment  and  reputation,  the  first  step  is  to  haye  them  deliberately 
valued  by  at  least  two  men  of  character  and  ability,  and  to  divide  them  into  parcels  or 
lots,  according  to  situation,  and  so  as  to  render  them  of  superior  value  to  adjacent  pro- 
prietors. Then  fix  upon  each  parcel  such  value  as  it  is  fairly  worth  to  the  owner  of  the 
lands  with  which  it  is  naturally  united ;  and  give  him  the  refusal  of  it.  Such  parcels  as 
are  not  disposed  of  in  this  way,  may  either  lie  open  to  private  contract,  or  be  sold  by 
public  auction ;  the  motive  for  selling  being,  in  either  and  every  case,  openly  declared. 
It  is  to  be  remarked,  however,  that  for  a  sale  by  auction,  a  fresh  arrangement  of  lota 
will  be  required :  the  principle  of  allotment  being  in  this  case  the  reverse  of  the  former. 
At  an  auction,  a  certain  degree  of  competition  is  requisite  to  raise  the  article  on  sale  to 
its  full  value ;  and  it  is  no  more  than  common  prudence  in  the  seller  to  make  up  hU 
lots  in  such  a  manner  as  will  bring  together  the  greatest  number  of  competitors. 


Chap.   II. 

Of  appropriaiing  Owimonable  Lands^ 

3233.  Commonable  lands,  or  such  as  lie  intermixed  or  are  occupied  in  common  by  the 
inhabitants  according  to  certain  laws  and  customs,  may  be  considered  in  regard  to  their 
onjgm  and  kindSf  and  their  appropriation  or  divition. 

Sect.  I.     Qf  the  Origin  and  differeni  Kindt  of  Commonable  Lands, 

3234.  A  very  few  centuries  ago,  nearly  the  dibhole  of  the  lands  of  Britain  lay  in  an  open, 
and  more  or  less  in  a  commonable  state.  (See  Fitzherbert  on  the  Statute  Exttmta  ManerU,) 
£ach  parish,  or  township,  (at  least  in  the  more  central  and  northern  districts)  comprised 
different  descriptions  of  lands ;  having  been  subjected,  during  successive  ages,  to  speci< 
tied  modes  of  occupancy,  under  ancient  and  strict  regulations,  which  time  bad  converted 
to  law.  These  parochial  arrangements,  however,  varied  somewhat  in  different  districts ; 
but,  in  the  more  central  and  greater  part  of  the  kingdom,  not  widely  ;  and  the  following 
statement  may  serve  to  convey  a  general  idea  of  the  whole  of  what  may  be  termed  com- 
mon-field townships,  throughout  England. 

3235.  Each  parisfi  or  township  was  considered  as  one  common  Jarm ;  though  the  tenan- 
try were  numerous.  (See  also  Blackstone*s  Commentaries,  art.  Tiildng  of  Townsh,)  Round 
the  village  in  which  the  tenants  resided,  lay  a  few  small  enclosures,  or  grass  yards,  for 
rearing  calves,  and  as  baiting  and  nursery  grounds,  for  other  farm  stock.  Tliis  was  the 
common  farmstead,  or  homestall,  which  was  generally  placed  as  near  the  centre  of  the 
more  culturable  lands  of  the  parish  or  township  as  water  and  shelter  would  permit. 

3236.  Round  the  homestall  lay  a  suit  of  arable  fields,  including  the  deepest  and 
aoundest  of  the  lower  git>unds,  situated  out  of  water's  way,  for  raising  com  and  pulse  ; 
as  well  as  to  produce  fodder  and  litter  for  cattle  and  horses,  in  the  winter  season ;  and, 
in  the  lowest  situation,  as  in  the  water-formed  base  of  a  rivered  valley,  or  in  Swampy 
dips,  shooting  up  among  the  arable  lands,  lay  an  extent  of  meadow  grounds,  or  ings,  to 
afford  a  supply  of  hay,  for  cows  and  working  stock,  in  the  winter  and  spring  months. 

3237.  On  the  outskirts  of  the  arable  lands,  where  the  soil  is  adapted  to  the  pasturage  of 
cattle,  or  on  the  springy  slope  of  hills,  less  adapted  to  cultivation,  or  in  the  fenny  bases 
of  valleys,  which  were  too  wet,  or  gravelly  lands,  thrown  up  by  water,  which  were  too  dry 
to  produce  an  annual  supply  of  hay  with  sufficient  certsdnty,  one  or  more  stinted  pastures* 
or  hams,  were  laid  out  for  milking  oows,  working  cattle,  or  other  stock  which  required 
superior  pasturage,  in  summer. 

3238.  The  bleakest,  tvorst'Soiledt  and  most  distant  lands  of  the  townsfiip,  were  left  in 
their  native  wild  state,  for  timber  and  fuel,  and  for  a  common  pasture,  or  suit  of 
pastures,  for  the  more  ordinary  stock  of  the  township,  whether  horses,  rearing  cattle^ 
sheep,  or  swine ;  without  any  other  stint,  or  restriction,  than  what  the  arable  and  meadow 
lands  indirectly  gave ,  every  joint-tenant,  or  occupier  of  the  township,  having  the 
nominal  privilege  of  keeping  as  much  live  stock  on  these  common  pastures,  in  summer, 
as  the  appropriated  lands  he  occupied  would  maintain  in  winter. 

3239.  The  appropriated  lands  of  each  township  were  laid  out  with  equal  good  sense 
and  propriety.  That  each  occupier  might  have  his  proportionate  share  of  lands  of 
different  qualities,  and  lying  in  different  situations,  the  arable  lands,  more  particularly, 
were  divided  into  numerous  parcels  of  sizes,  doubtless,  according  to  the  size  of  the  given 
township,  and  the  number  and  rank  of  the  occupiers. 

3240.  The  whole  was  sul>jected  to  tlte  same  jtlan  of  management,  and  conducted  as 
one  common  farm,  for  which  purpose  the  arable  lands  were  divided  into  compartmeutH 
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or  **  fields,**  of  newly  equal  ibe^  and  flmerally  three  In  number,  to  reoehf.  In  ooortani 
rotation,  the  triennial  succession  of  fallow,  wheat  (or  rye),  and  sprins  crops  (as  barley* 
oats,  beans,  and  peas} :  thus  adopting  and  promoting  a  system  of  husbandry,  wfaich* 
howsoever  improper  it  is  become,  in  these  more  enlightened  days,  was  well  adapted  to  the 
state  of  ignorance,  and  Tasaalage,  of  feudal  times ;  when  each  parish  or  township  had  its 
sole  proprietor  ;  the  occupiers  being  at  once  his  tenants  and  his  soldiers,  or  meaner  vassals. 
The  lands  were  in  course  liable  to  be  more  or  less  deserted  by  their  occupiers,  and  left  to 
the  feebleness  of  the  young,  the  aged,  and  the  weaker  sez.  But  the  whole  township 
being,  in  this  manner,  tlirown  into  one  system,  the  care  and  management  of  the  live  stock 
at  least,  would  be  easier  and  better  than  they  would  have  been  under  any  other 
anrangement.  And,  at  all  times,  the  manager  of  the  estate  was  better  enabled  to 
detect  bad  husbandry,  and  enforce  that  which  was  more  profitable  to  the  tenants  and 
the  estate,  by  having  the  whole  spread  under  the  eye  at  once,  than  he  would  have  been» 
bad  the  lands  been  distributed  in  detached  unenclosed  farmlets ;  besides  avoiding  the 
ezpense  of  enclosure.  And  another  advantage  axY>se  from  this  more  social  arrangement, 
in  barbarous  times :  the  tenants,  by  being  concentrated  in  villages  were  not  only  best 
situated  to  defend  each  other  from  predatory  attacks ;  but  were  called  out,  by  their  lord, 
with  greater  readiness,  in  cases  of  emergency.  Therefore,  absurd  as  the  common-field 
ajTstem  is,  in  almost  every  particular,  at  this  day,  it  was  admirably  suited  to  the  circum- 
stances of  the  times  in  which  it  originated ;  the  plan  having  been  conceived  in  wisdom, 
and  executed  with  extraordinary  accuracy,  as  appears  in  numberless  instances,  even 
at  this  distance  of  time. 

S24I .  Cninhahiied  tracts  or  forests.  In  diffierent  parts  of  Britain  there  were  and  still 
are  extensive  tracts  of  land,  some  of  them  of  a  valuable  quality,  wUcfa  lie  nearly  in  a 
state  of  wild  nature,  which  were  never  inhabited,  unless  by  freebooters  and  homebred 
savages.  Hiese  uninhabited  tracts  are  styled  forests ;  and  heretofore,  many  or  most  of  them 
have  been  attached  to  the  crown ;  and  some  of  them  are  still  under  royal  patronage. 
Whether  they  were  originally  set  out  for  royal  pastime,  merely,  or  whedier  the  timber 
which  stood  on  them  was  of  peculiar  value,  or  whether,  at  tlie  time  of  laying  out  town- 
ships, those  tracts  were  impenetrable  woods,  inhabited  by  wild  beasts,  and,  when  these 
were  destroyed,  or  sufficiency  overcome  to  render  them  objects  of  diversion,  were  taken 
under  the  protection  of  the  crown,  is  not,  perhaps,  well  ascertained.  There  were  also 
tnu:ts  of  that  description  in  different  parts  of  England,  but  which  appear,  evidently,  to 
have  been  enclosed  from  a  state  of  woodland  or  common  pasture;  though  it  is  possible 
they  may  have  been  nominally  attached  to  neighboring  parishes.  Of  this  description, 
principally,  are  the  Wealds  of  Kent  and  Sussex,  and  many  other  old  enclosed  lands,  in 
different  parts  of  the  kingdom,  whose  fields  or  enclosures  are  of  irregular  shapes,  and 
their  fences  crooked.  These  woodland  districts  are  like  the  forest  lands,  divided  into  manors, 
which  have  not  an  intimate  connexion  or  correspondence  with  parishes  or  townshipa :  a 
further  evidence,  that  they  were  in  a  wild  state,  when  the  feudal  organization  Uxtk  place. 

8242.  In  the  western  extreme  of  t/ie  island^  the  common-field  system  has  never^  per-' 
haps,  been  adoj^ed  ;  has  certainly  never  been  prevalent,  as  in  the  more  central  parts  of 
England.  There,  a  very  different  usage  would  seem  to  have  been  early  established,  and 
to  have  continued  to  the  present  time,  when  lords  of  manors  have  the  privilege  of  letting 
off*  the  lands  of  common  pastures,  to  be  broken  up  for  com ;  the  tenant  being  restricted 
to  two  crops ;  after  which  the  land  is  thrown  open  again  to  pasturage.  And  it  is  at  least 
probable,  that  the  lands  of  tliat  country  have  been  cleared  from  wood,  and  brought  into 
a  state  of  cultivation,  through  similar  means.  At  present,  they  are  judiciously  laid  out, 
in  farms  of  different  sizes,  with  square  straight  lined  enclosures,  and  with  detached  farm- 
steads, situated  within  their  areas ;  the  villages  being  generally  small  and  mean  ;  the 
mere,  residences  of  laborers.  Circumstances  these  are,  which  strongly  evince  that  the 
common  field  system  never  took  place,  in  this  part  of  the  island,  as  it  did  in  the  more 
central  parts  of  England.  Ireland,  also,  has  been  enclosed  (though  not  fenced)  from 
time  immemorial. 

3243.  The  feudal  organivatwn  having  lost  its  original  basis,  has  itself  been  mouldering 
away,  more  particularly  during  the  last  century.  A  great  majority  of  the  appropriated 
common-tield  lands,  and  commons  have  been  partially,  or  wholly  oidosed ;  either  by 
jriecemealf  each  proprietor  enclosing  his  own  slip,  a  very  inconvenient  mode  of  enclosure,  or 
by  general  consent,  the  whole  of  the  proprietors  agreeing  to  commit  their  lands  to  the  care 
and  judgment  of  arbiters,  or  commissioners,  who,  restoring  the  fields  to  their  original 
intirety,  reparceled  them  out,  in  a  manner  more  convenient  to  the  several  proprietors, 
and  laid  each  roan's  portion,  wUch  had  consisted  of  numberless  narrow  slipa^  in  one  or 
more  well  shaped  grounds. 

3044.  7fi  England  this  require!  to  be  efl^cted  by  a  Mpante  act  of  psrliamcnt  for  eidi  eockMore.  In 
theie  acu  commlMionen  are  named,  or  directed  to  be  choten  by  the  praprieCon,  who,  aceonUng  to  octtaia 
tiHtructioris  in  the  act  or  law,  and  the  general  principles  of  equity,  divide  the  townablp  among  aU  who  have 
an  itttcruat  in  it  It  appears  by  the  sUtute  books,  that  flrom  the  year  1774  to  the  year  1813,  no  fewer  than 
two  thousand  six  hundred  and  thlrty-two  acui  of  endomire  hare  been  passed ;  the  averaga  in  tlM  fliit 
twenty  yean  beiag  thirty-serai,  and  In  tbclast  twenty  ycais  nlncty4bur.    . ^ 
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SM5,  Jm  AnOaiMaffeMnl  bin  of  eMiMuivwM  pMied  bj  the  parHnMot  ta  IttS.  nd  in  ooMequcMe'or 
It  the  whole  countrf  bu  for  neaily  a  eentuiy  pest  oeen  In  distinct  potiemlont.  In  Ireland,  at  we  hare 
already  reniarked,  no  enclosure  act  became  nccestary,  and  the  country  Is  oonsideied  as  mtttnog  from  tiM 
loof  continued  minute  diversion  of  landed  prroerty. 

3M6.  Aso  coiUnuttotke.general  eagemeujiar  endotku^M  may  be  useAil  to  nresmtthe  fliodcnle^  and 
in  our  opinion,  judicious  Obserratlonsof  Loch,  to  whom  it  appears  very  doubtful  now  flir  the  indiscriminate 
enclosure  of  commons,  arising  out  of  the  high  nominal  prices  of  grain,  has  been  in  evenr  instance  of  ad- 
▼antage  to  the  nation,  liauy  of  them,  he  says,  certainly,  ooukS  never  pay  the  expense  of  obtaining  the  act* 
<^of  the  commissioners*  fecs^  of  the  oonstnicnon  of  the  fences,— end  ofbringing  the  land  into  cultivation. 
In  this  respect  there  ha«  been  a  desd  loss  of  capital  to  the  countnr.  It  Is  conceived  that  it  is  not  carrying  this 
feeling  too  hx.  to  ngpnt  the  destruction  of  some  of  those  beautiful  and  picturesque  forests  and  chases  whldi 
once  surrounded  London,  and  to  hope  that  this  may  go  no  flirther.  It  mav  even  be  permitted,  perhaps,  to  in- 
clude within  this  regret  as  a  national  loss,  the  desttuction  of  Windsor  rorest,  the  most  appropriate  accom- 
paniment of  the  nomest  royal  residence  In  Europe  The  preservation  of  some  of  these  chases  Is  as  essential 
to  the  poorer  classes  of  the  metropolis  as  to  the  rich.  To  the  former  they  aUbrd  health,  exercise,  and  amuse- 
ment ;  in  the  latter  they  produce  and  cherish  that  love  of  the  country,  and  of  rural  qx>rts,  so  important  hi 
a  constitutional  point  of  view.  They  nourish  thatfeding  for  and  knowledge  of  the  beauties  of  nature, 
(fteed  from  the  love  of  gain  as  connected  with  the  productions  of  the  soil,)  which  enlaige  our  understand, 
ings,  and  exalt  every  better  sentiment  of  the  heart,  encoum^ng  the  practice  of  the  social  virtues,  and 
cheating  those  more  selUsh  habits,  which  the  general  distribuuon  of  great  wealth  is  too  ape  to  engender. 
There  cannot  be  a  doubt  that  not  only  for  these  reasons  would  the  aBstaining  from  some  of  these  enclo- 
sures have  been  beneflcbil,  tmt.  In  an  economical  point  of  view,  it  would  have  been  most  advantageous  to 
the  nation.  In  how  many  ways  could  not  the  ca|dtal,  thus  lort,  have  been  beneflcially  applied,  both  for 
the  Individual  and  the  country  1  How  much  a  richer  man  would  the  land-owner  have  been,  if  be  had 
saved  much  of  this  expense,  and  permitted  a  nu>re  liberal  importation  of  foreign  com  1  How  much  better 
would  it  have  been  for  the  countiY  I  In  this,  as  in  every  other  instance,  it  nUght  be  demonstrated,  that 
that  which  would  have  been  best  ror  one,  would  have  been  so  for  all,  and  that  the  same  system  most 
always  benefit  equally  the  English  landlord,  tenant  OMiefaant,  manufacturer,  and  artisan. 

Sect,  II.  (tfihe  general  Print^pia  ^appnpriaimg  and  dmdmg  CommonaNe  Lands, 

3^47.  JTtere  are  Jew  landi  in  Britain  unappropriated,  excepting  in  Englandf  and  these 
may  be  classed  as  forest  lands,  and  other  extensive  wastes,  on  which  several  manon,  or 
adjacent  townships,  have  a  right  of  common  pasturage ;  commonable  lands  of  diidnct 
townships  or  manors,  whose  appropriated  lands  are  wholly  enclosed,  and  in  a  state  of 
mixed  cultivation ;  commonable  lands  of  townships,  whose  arable  fields,  &c.  are 
partially  enclosed;  and  commonable  lands  of  townships,  whose  arable  fields  remain 
wholly  open. 

3248.  Thepnnc^e$  on  which  the  appropriation  ofthote  lands  requires  to  be  canductedt 
are  tlius  laid  down  by  MarshaL  By  an  established  principle  of  the  general  law,  or  con- 
stitution of  the  country,  immemorial  custom  establishes  right.  Hence  the  original  rights 
and  regulations  respecting  the  lands  under  view,  are  not  now  die  proper  subjects  of 
investigation ;  nor  are  the  changes  that  may  have  taken  place  during  a  succession  of 
centuries,  from  the  origin  of  forests  and  townships,  to  the  latest  time  which  is  no  longer 
within  memory,  objects  of  enquiry ;  but  solely,  the  acquired  rights  which  exist  in  a  given 
case  at  the  time  of  appropriation,  and  which  would  continue  to  exist  were  it  not  to  take 
place.  The  possessor  of  a  cottage  which  has  enjoyed,  time  inunemorial  and  without 
iotemiption,  the  liberty  of  pasturage,  though  sudi  cottage  were  originally  an  encroach- 
ment of  a  freebooter,  or  an  outlaw,  has  indisputably  as  legal  a  claim  to  a  proportionate 
share  of  the  commonable  lands,  as  the  possessor  of  the  demesne  lands  of  the  manor  has, 
merely  as  such,  although  they  may  have  descended  from  father  to  son,  from  the  time  of 
their  severalty ;  for  it  is  evidently  on  the  estimated  values  of  the  respective  rights  which 
existy  and  which  can  be  rightfully  exercised  m  time  to  cojne,  and  on  these  alone,  that  a  just 
and  equitable  distribution  can  be  effected. 

3249.  But  before  the  distribution  qfcomnumable  kmds  among  the  owners  of  conunon 
pasturage  can  take  place,  the  more  abstract  rights  which  belong  to  commons  require  to 
be  estimated,  and  the  just  claims  of  their  possessors  to  be  satisfied.  These  are  prindpally 
manorial  rights,  and  the  rights  of  tithes. 

3250.  Manorial  claims  are  to  be  regulated  by  the  particular  advantages  which  the  lord 
of  a  given  manor  enjoys,  and  which  he  will  continue  to  enjoy  while  the  commons  remain 
open  and  unappropriated ;  whether  they  arise  from  mines,  quarries,  water,  timber,  alien 
tenants,  fuel,  estover,  pannage,  or  game.  His  claim  as  guardian  of  the  soil  that  is  pro- 
ductive of  pasturage  only,  is  in  most  cases  merely  honorary;  and  it  remains  with  par- 
liament to  fix  the  proportional  share  of  the  lands  to  be  appropriated,  which  he  shall  be 
entitled  to  as  an  equivalent  for  such  honorary  claim. 

3251.  But  in  the  case  of  thriving  timber  standing  on  the  property,  the  claim  of  the  lord 
of  the  manor  in  right  of  the  soil  b  more  substantial ;  for  out  of  this  he  has  in  effect  a  real 
yearly  income,  equal  to  the  annually  increasing  value  of  the  timber ;  a  species  of  advan- 
tage which,  if  the  commons  remain  open  and  unappropriated,  he  will  in  course  continue  to 
enjoy  so  long  as  the  timber  continues  to  increase  in  value.  His  claim,  therefore,  in  this 
respect,  depends  on  the  quantity  of  timber,  and  its  state  of  growth  taken  jointly.  Yoimg 
thriving  timber  not  only  affi>rds  an  annual  increase  of  value  at  present,  but  will  continue 
its  benefits  for  many  years  to  come,  if  it  be  suffered  to  remain  undisturbed  on  the  soil; 
and  its  owner,  doubtless,  has  a  prospective  claim  on  the  soil  which  supports  it  during  the 
estimated  period  of  its  future  increase ;  whereas  dotards  and  stinted  trees  which  afford  no 
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increase  of  value,  do  not  entitle  their  owner  to  any  share  of  the  soil  they  stand  upon. 
The  trees  themselves,  or  their  intrinsic  value,  appears  to  be  all  that  the  lord  has  a  right  to 
claim. 

3252.  jTAtf  daims  oftUke  owners^  aggregately  considered,  are  more  complex  and  obscure. 
In  cases  where  the  great  and  small  tithes  are  united,  and  in  which  the  tithe  of  wool  and 
lamb,  and  that  of  grain,  roots,  and  herbage  belong  to  the  same  owner,  it  may  seem 
to  be  reasonable  that  he  should  have  the  option  of  receiving  land  of  equal  value  to  the 
existing  value  of  the  tithes,  or  of  taking  the  chance  of  their  value,  in  the  state  of  culti- 
vation. But  seeing  the  evil  tendency  of  com  tithes,  and  the  impropriety  of  laying  on  so 
harmful  a  burden,  as  they  are  now  become,  upon  lands  that  have  never  borne  it,  there  can 
be  little  risk  in  saying  that  it  would  be  at  least  politic  in  parliament  to  prevent  it.  Be^ 
sides,  it  stands  part  of  the  statute  law,  that  lands  which  have  never  been  under  tillage, 
shall  not  pay  tithes  during  the  first  seven  years  of  their  cultivation ;  during  which  time 
the  incTunbent*s  income  might,  by  leaving  the  tithe  to  take  its  course,  be  materially 
abridged,  and  his  circumstances  thereby  be  rendered  distressful.  On  the  whole,  there- 
fore, it  appears  to  be  proper  in  this  case,  that  the  law  to  be  enacted  should  instruct  com- 
missioners to  set  out  lands  equal  to  the  existing  value  of  the  tithes  at  the  time  of  appro- 
priation, and  where  much  corn  land  shall  be  appropriated,  to  set  out  a  further  quantity 
equal  to  the  estimated  reversion  of  their  extra  ^ue,  (if  any  arise  in  the  estimate,}  seven 
years  afler  the  appropriation  shall  have  taken  place. 

3253.  Again,  in  cases  in  which  the  tUhe  oflamh  and  wool,  and  the  tithe  of  com,  j-c.  6e- 
long  to  separate  owners,  the  line  of  rectitude  and  strict  justice  to  all  parties  appears  to  be 
still  more  difiBcuIt  to  draw.  The  former  is  clearly  entitled  to  land,  or  a  money  payment 
equal  to  his  loss  of  tithe.  But  the  right  of  the  latter  is  less  obvious.  To  cut  him  off 
entirely  from  any  share  of  the  lands,  and  likewise  from  any  share  of  tithes  to  arise  from 
them  after  they  shall  be  appropriated,  may  seem  unjust ;  he  may  be  a  lay  rector,  and  may 
have  lately  purchased  the  tithes,  or  a  clerical  rector  who  has  recently  bought  the  advowson, 
under  the  expectation  of  an  enclosure.  On  the  other  hand  it  appears  to  be  hard,  that  the 
prdprietors  d  the  parish  should  first  give  up  land  for  the  tithe  of  wool  and  lamb  which 
will  no  longer  exist,  and  then  be  liable  to  a  com  tithe  on  the  same  lands,  after  they  shall 
have  bestowed  on  them  great  expense  in  clearing  and  cultivation.  Indeed,  the  injustice 
of  such  a  measure  is  evident.  A  middle  way,  Sierefore,  requires  to  be  sought.  And  il 
will  be  difficult,  perhaps,  to  find  one  which  has  more  justice  in  it  than  that  which  is  pio- 
posed  for  the  first  case.  Thus,  after  the  value  of  the  lamb  and  wool  tithe,  &c.  has  been 
ascertained,  and  land  set  out  as  a  satisfiiction  for  it,  estimate  the  value  of  the  com  tithe, 
&c.  seven  years  after  the  time  of  appropriation ;  and  set  out  a  further  quantity  for  the 
reversion  of  the  extra  value  (if  any)  of  the  latter  over  the  former,  and  in  this  manner  free 
the  lands  entirely  from  this  obstacle  to  their  improvement. 

3254.  Jjfany  other  abstract  claim,  on  the  lands  to  be  appropriated,  be  fairly  made  out, 
or  any  alien  right  (as  that  of  a  non-parishoner,  or  extra-manorial  occupier,  who  has  ac- 
quired, by  ancient  grant,  or  by  prescription,  the  privilege  of  depasturing  them)  be  fully 
proved,  its  value  requires  to  be  accurately  estimated,  and  land  to  be  assigned  in  lieu  of 
it 

3255.  The  remainder  of  the  unstinted  commons  of  a  given  township  or  manor  bdong 
to  the  owners  of  its  commonright  lands  and  houses.  But  in  what  proportion  may  be 
difficult  to  determine  with  mathematical  precision.  Nevertheless,  by  adhering  Strictly  t» 
the  general  principle,  on  which  alone  an  equitable  appropriation  can  be  conducted,  — 
namely,  that  of  determining  each  man's  share  by  the  benefit  which  he  has  a  right  to 
receive  at  the  time  of  appropriation,  and  which  he  might  continue  to  receive,  were  it  not 
to  take  place,  —  truth  and  justice  may  be  sufficiently  approached. 

3256.  One  of  the  first  steps,  toward  an  equitable  distribution  of  unstinted  commons, 
is  to  ascertain  the  commonright  houses,  and  to  distinguish  them  from  those  which  have  no 
right  of  commonage ;  and  which,  therefore,  can  have  no  claim  to  any  share  of  the  lands 
of  the  unstinted  commons,  further  than  in  the  right  of  the  lands  they  stand  upon.  By 
an  ancient  and  pretty  generally  received,  though  somewhat  vague,  idea  respecting  the  rights 
of  commonage,  the  occupier  of  every  commonright  house  has  Ae  privilege  of  depasturing 
as  many  cattle,  sheep,  or  other  live-stock,  on  £e  common  in  summer  (provided  that  k 
must  be  understood  that  it  is  large  enough  to  permit  every  occupier  to  exercise  this  right), 
as  the  grounds  he  occupies  within  the  township  or  manor  can  properly  maintain  in 
winter ;  and  no  one  can  exceed  that  proportion  ;  for  the  surplus  of  the  pasturage,  if  any, 
belongs  to  the  lord  of  the  soil.     (See  Fitzherbert  and  Slackstone.) 

3257.  Under  this  regulation,  the  appropriated  lands  of  a  commonfietd  township,  which 
are  not  occupied  jointly  with  a  commonright  house,  may  be  said  to  be  deprived,  during 
the  time  they  are  so  occupied,  of  their  right  of  commonage  $  and  in  some  of  the  private 
bills  of  enclosure,  which  have  been  suffered  to  pass  through  parliament,  the  lands  which 
happened  to  be  in  tin's  state  of  occupancy,  at  the  time  of  passing  the  bills,  were  deprived 
of  their  interest  in  the  common  lands,  for  ever ;  notwithstanding,  perbape,  tbey  had  a 
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few  yean  preceding  this  accidental  circumstance  an  undoubted  right  to  their  p<»tion  of 
them ;  a  right  which,  a  few  weeks  or  a  few  days  afterward,  might  faaye  reverted  to  them, 
w^ithout  the  smallest  taint,  by  the  temporary  alienation.  If  any  of  the  appropriated  lands 
of  a  township  or  manor  have  been  estranged  from  its  commons,  during  time  immem<nrial ; 
haye  never  been  occupied  jointly  with  a  commonright  house,  or  in  any  way  enjoyed^  of 
right,  the  conunon  pasturage  within  memory ;  they  may  with  some  reason  be  said  to  have 
lost  their  right,  and  be  excluded  from  a  participation. 

3258.  By  this  ancient  and  in  a  degree  essential  usage,  commowright  Jumtes  have  a  dear 
right  to  the  lands  of  the  comnums,  superior  to  that  of  tlie  ground  they  stand  upon  ; 
especially  if  they  rightfully  enjoy  a  privil^e  of  partaking  of  the  fuel  and  pannage  (as 
acorns,  masts,  &c. )  they  afford ;  for  these  properly  belong  to  the  houses,  not  to  the  lands  ; 
and  still  more  especially,  if  they  are  conveniently  situated  for  enjoying  the  several  benefits 
which  the  commons  afford  in  their  wild  state.  And  whatever  a  conunonright  house  is 
worth,  merely  as  such,  that  is  to  say  whatever  it  will  let  or  sell  for,  over  and  above  a  non- 
commonright  house  of  the  same  intrinsic  value,  it  certainly  ought  to  participate  in  the 
distribution,  according  to  such  extra  value. 

3259.  The  true  proportionate  shares  of  the  commonright  lands  are  to  be  ascertained  on 
the  same  principle.  For  although  the  ancient  regulation  respecting  commonrights  may 
continue  in  force,  while  the  commons  remain  open  and  unappropriated,  it  would  be 
found  troublesome  or  unmanageable  as  a  rule  to  their  just  appropriation.  There  are  few, 
if  any,  commons  (of  commonfield  townships  at  least)  that  now  afford  pasturage  in  summer 
for  all  the  stock  which  the  appropriated  lands  are  capable  of  maintaining  in  winter  $  so 
that  their  several  proportions  only  could  be  used ;  and  these  proportions  may  be  calculated 
with  much  greater  certainty  and  dispatch,  on  die  respective  rental  values  of  the  land^ 
than  on  the  more  vague  and  troublesome  estimation  of  the  quantities  of  stock  ^they 
would  winter ;  which*  indeed,  would  be  best  calculated  by  the  rental  value  of  the  land. 
Consequently  in  adopting  this,  as  the  basis  of  calculation,  the  ancient  rule  is,  in  effect^ 
compUed  with.     {Biackstone,  Book  III.  c.  xvL  sect.  2.) 

3260.  But  although  each  commonright  occupier  has  a  right  to  stock  in  proportion  to  the 
productweness  or  renlal  value  of  his  ajtpropriated  lands,  every  one  could  not  do  this  with 
equal  profit,  and  of  course  could  not  receive  equal  benefit.  Lands  situated  on  the  side 
of  a  common  are  much  more  beneficial  in  this  respect,  than  lands  which  lie  a  mile  or  twp 
from  it,  with  bad  roads  between  them ;  and  it  is  the  real  advantage  which  an  occupies 
can  fairly  receive,  that  is  the  true  guide  in  the  partition ;  which  consequently  ought  to  b^ 
conducted,  not  on  the  rental  value  of  the  land,  abstractly  considered,  but  on  this  and  its 
situation,  with  respect  to  the  commonable  lands  jointly.  In  other  words,  it  is  the  rental 
values  of  the  commonright  lands  while  the  commons  remain  open,  not  what  they  wiU 
become  after  the  commons  are  enclosed,  which  I  conceive  to  be  the  propc^  groundwork 
of  appropriation. 

'  3261.  In  cases  where  commonable  lands  are  whoUy  attacJied  to  manors,  and  not  common 
to  the  parish  or  township  in  which  they  are  situated,  as  in  forests  and  woodland  districts, 
the  selfsame  principle  of  distribution  is  applicable.  The  remainder  of  the  commons 
(after  the  owners  of  abstract  rights  have  been  satisfied)  belong  to  the  commonright  lands 
and  houses;  no  matter  whether  such  lands  and  houses  belong  to  copyhold  tenants  ex- 
clusively, or  to  copyholders  and  freeholders  jointly,  provided  the  immemorial  custom  of 
the  manor  make  no  dbtinction  in  their  respective  rights ;  the  well  established  customs  of 
manors  being  in  all  cases  rules  of  conduct,  and  unerring  guides  to  commissioners.  Her^ 
may  be  said  to  end  the  greater  diflUculties  as  to  the  principles  of  appropriation  ;  the  rest 
is  merely  technical ;  the  works  of  admeasurement,  estimate,  and  calculation ;  operations 
that  are  familiar  to  professional  men  in  every  district,  and  want  nothing  but  appiicatioii 
and  integrity  to  render  them  sufficiently  complete. 

3262.  The  technical  rmUine  of  the  lusiness  of  conducting  an  enclosure  is  as  follows  ^ 
The  act  being  passed,  and  two  or  more  commissioners  named,  these  commissioners  meet 
on  a  certain  day  at  a  certain  place  within  the  township  or  parish,  having  previously  given 
public  notice  of  their  intention.  The  chief  business  of  that  day  is  the  fixing  of  a  lan4 
surveyor  and  an  attorney  to  the  commission.  At  a  second  meeting  the  commisuonersi 
surveyor,  attorney,  and  some  of  the  principal  proprietors  or  their  agents,  attend  and  make 
a  general  perambulation  of  the  township,  in  order  to  point  out  to  the  surveyor  the  different 
properties  with  their  limits,  &c.  llie  sui^eyor  now  proceeds  to  make  a  correct  map  of 
the  whole.  This  done,  the  commissioners,  attended  by  the  surveyor,  proceed  to  value 
each  separate  lot  or  piece,  and  having  done  this,  they  next  advertise  different  meetings  for 
the  purposes  of  hearing  the  rights  of  townsmen,  &c.  Next  they  set  about  dividing  th^ 
lands  according  to  these  rights,  reserving  proper  roads  for  footpaths,  quarries,  gravel^ 
pits,  wells,  springs,  &c.  for  public  purposes.  When  this  u  done,  and  set  out  on  the 
ground,  contractors  are  next  employed  to  carry  the  whole  into  execution,  the  expense  of 
which  and  also  of  the  commission  is  generally  paid  by  the  sale  of  a  part  of  the  lands. 
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Chap.  III. 

Ofth*  Choict  qfHiB  Demetne  or  Site  for  the  Proprietor*  t  Jteadenoe. 

S263.  The  moMt  desirable  tUuationfor  the  manrion  f^  the  owner  of  a  landed  estate, 
will  in  almost  every  case  be  somewhere  near  Its  centre.  The  advantage  of  being  at  an 
equal  distance  from  every  part  of  the  boundaries ;  of  having  as  mudi  as  possible  on 
every  side  that  which  we  can  call  our  own ;  of  not  being  overlooked  by  near  neighbors  ; 
and  of  reposing  as  it  were  in  the  bosom  of  our  own  tenantry,  cottagers,  cattle,  and 
woods,  are  obvious,  and  felt  by  every  one,  Tliere  may  be  instances  where,'  from  a 
public  road  passing  through  the  centre  of  an  estate,  or  of  a  town  or  village  (here  situated, 
or  mining  works  carried  on,  and  similar  circumstances,  it  may  net  be  desirable  to  form 
a  centricid  residence ;  but  such  cases  are  not  common,  and  in  laying  out  an  estate  newly 
appropriated,  or  re>arranging  an  old  one,  may  always  or  very  generally  be  avoided.  It  may 
happen,  however,  that  an  estate  may  be  so  extensive,  or  its  surface  so  hilly  or  mountainous^ 
that  a  centrical  situation  may  be  dispensed  with  for  other  advantages.  When  an  estate 
is  situated  near  an  extensive  lake,  at  the  foot  of  high  mountains,  or  includes  an  extent 
of  sea-shore,  it  will  generally  be  found  preferable,  in  point  of  effect  and  enjoyment,  to 
place  the  mansion  near  these  interesting  features.  Proximity  to  the  sea,  though  it  be 
on  the  margin  of  our  estate,  can  never  be  offensive ;  for  if  the  ocean  does  not  belong  t* 
us,  neither  does  it  belong  to  any  one  else ;  nearly  the  same  thing  may  be  said  of  an  im- 
mense lake,  which  at  least  is  for  the  greatest  part  devoid  of  visible  appropriation,  and 
the  same  thing  may  often  be  observed  of  rivers  and  mountains,  especially  if  the  latter  ara 
of  a  savage,  or  wooded  character. 

SS64.  Various  other  circumstance$  must  also  be  taken  into  view  in  fixing  on  the  situ- 
ation of  a  mansion  and  demesne;  such  as  its  healthfulness,  prospects,  exposure,  water, 
the  nature  of  the  soil,  and  the  extent  of  territory. 

3265.  To  be  healthy,  a  situation  should  in  almost  all  cases  be  somewhat  elevated 
above  the  adjoining  surface;  and  though  this  cannot  be  the  case  with  respect  to  the 
whole  of  the  demesne  lands,  it  should  at  least  apply  to  the  spot  intended  for  the  dwel- 
ling-house. Even  a  level  situation  is  objectionable  in  point  of  health,  because  when 
the  usual  plantations  have  grown  up  round  the  house,  they  tend  to  stagnate  the  air  and 
generate  moisture,  and  thus  deteriorate  the  atmosphere,  to  their  own  height,  which  is  gene- 
rally equal  or  greater  than  that  of  the  house.  Besides,  a  flat  situation  can  never  have  views  of 
much  beauty,  and  can  only  be  interesting  by  the  plants  or  other  ol^ects  immediately  under 
the  e^e,  and  the  elevated  grounds  or  hills,  if  any,  in  the  extreme  distance.  •  On  an  ele- 
vated situation,  even  though  surrounded  by  trees  higher  than  the  house,  the  frequent 
and  varying  winds  will  always  prevent  the  stagnation  of  the  air,  and  sweep  away  the 
accumtdation  of  moisture  from  the  evaporation  of  so  many  leaves. 

3266.  The  tuxture  of  the  soil  requires  to  be  attended  to,  even  with  a  view  to  health. 
On  a  level,  a  gravelly  or  sandy  soil  is  generally  more  apt  to  generate  damp  in  the 
lower  parts  of  a  house,  than  a  clayey  soil ;  but  on  an  eminence  gravel  has  not  this  ob- 
jection; in  the  former  case,  the  water  lodged  in  the  stratum  of  gravel  finds  its 
way  from  all  sides  to^  the  excavation  made  for  the  foundations  of  the  house ;  in  the 
latter,  the  declivity  on  every  side  carries  it  away.  Clay  not  too  adhesive,  chalk,  or  rock, 
are  the  best  surfaces  to  build  on  in  a  flat ;  on  an  elevated  situation  any  soil  will  do ;  but 
chalk,  rock,  or  gravel  are  to  be  preferred. 

3267.  The  jiro^yects  fixmi  the  immediate  site  of  the  mansion,  and  from  those  parts  of 
the  adjoining  grounds  which  will  be  laid  out  as  pleasure-ground,  or  recreative  walks, 
demand  some  consideration.  Such  prospects  should  consist  of  what  paintere  call 
middle  and  third  distances,  bold,  distinct,  and  interesting ;  the  fore-ground  or  first  distance 
being  formed  by  the  artifidal  scenery  of  the  pleasure-ground.  Noble  features  in  pros- 
pects, are  rivers,  lakes,  or  mountains ;  interesting  ones,  are  churdies  or  thdr  spires, 
bridges,  aqueducts,  ruins  of  ancient  castles  or  abbeys,  water-mills,  distant  towns  or  cities^ 
distant  canals,  and  sometimes  roads,  &c. :  pleasing  rural  objects,  are  picturesque  cot- 
tages, neat  farmeries,  field  bams,  and  sometimes  distant  wind-mills;  for  olnectsofiensive,' 
when  near,  often  become  valuable  features  at  a  distance.  Something  depends  on  the 
state  of  civilisation  of  the  country,  and  its  genera]  character;  the  sight  of  a  road,  sea- 
port, canal,  or  even  a  neighboring  mansion,  would  be  preferred  to  most  othen  in  many 
parts  of  Ireland,  Russia,  or  America. 

3268.  l%e  exposure  with  regard  to  the  sun,  and  the  prevailing  winds  of  a  countiy, 
also  requires  attention.  It  was  the  custom  of  former  tiroes,  in  the  choice  of  domestic 
situations,  to  let  comfort  and  convenience  prevail  over  every  other  consideration.  Thus 
the  ancient  baronial  castles  were  built  on  the  summits  of  hills,  in  times  when  defence 
and  security  suggested  the  necessity  of  placing  them  there;  and  diflSculty  of  access  was 
a  recommendation :  but  when  this  necessity  no  longer  existed  (as  mankind  are  always  apt 
to  fly  from  oiie  axtretne  to  the  other),  houses  were  universally  erected  in  the  lowest  situ- 
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ationt,  with  ■  pmbablo  dotgn  to  a*otd  tbow  iDoonTanteDCM  to  wUch  )oltj  pcMtioe*  h^ 
ben  mbjiNt ;  hence  thi  rrequent  litea  of  monj  Urgt  mandona,.  Vul  particularly  ab- 
bcTi  and  mniiaMeiiet,  Ihe  reudence  of  peraons  wbo  wcra  willing  to  •■crifice  the  bouitj 
of  pnMfMCt  for  the  Tnore  »1id  and  pomiancnt  adTantaget  of  habitable  conveoimea ; 
aroongit  iridch,  shaller  (com  wind,  and  a  nippl;  of  water  far  (tore  fiihpcxidi,  were  pre- 
dominant coniiderationi,  (£nyHny,  ^.  by  Stptim,  p.  83.)  In  hilly  countrie*,  or 
in  any  country  where  the  surface  it  T^ed,  the  cboica  ii  neither  nude  in  the  bottoim 
(Jf.  430  a),  nor  on  the  ninmiita  of  hilLa  (c),  but  generally  on  knolla,  or  on  the  iouth 
or  aoutb-caM  ijde  of  contiderable  emiaencea  [b),  where  a  railed  platform  occurs,  either 
naturally  or  raised  by  art  fttna  the  eardi  of  the  foundatioiis ;  and  tlia  rising  ground* 
behind  (d)  are  planted  both  for  effto  and  ibeltsr. 


S9.  Tke  pminity  e^  watir  ii  esaential  to  the  cnmfiart  of  ereiy  country  teudence, 
Vbere  there  are  Dcme  in  ipringi  or  surfitce  streanu,  it  may  indeed  be  collected  thnn 
Ihe  rooCi  of  buildings  and  otherwise,  and  filtered,  and  preserred  sweet  and  cool  in  tanki 
underground;  but  supplies  obtaiaed  in  this  way  are  precarious,  eipeniive,  and  the 
water  k  inferior  to  that  obtained  from  the  soil,  either  by  local  wells,  or  conveyed  frosn  a 
■*■•""—  in  pipes  or  drains.  Water  is  also  eiteniitely  required  in  country  nsideneca  for 
the  use  of  gardeners,  sometinies  for  fisfa  ponds )  at  a  moderate  distance,  and  on  a  lower 
lei«l  it  i*  idways  deniable  in  consldetable  quantity  for  the  purpose  of  forming  artificial 
lakes,  or  riTer-like  resanoirs.  Few  home  features  are  finer  than  where  the  house  ia 
■ituaiad  im  ■  knoll  wlilch  slopea  down  on  two  or  mot*  aidea,  la  one  encircling  piece  of 
"•t«r.  (A.  «1.) 

43t 


3ST0.  Tkt  nature  of  lit  nil  ii  an  inferior  coniideraUon  to  Ihe  others,  because  all 
bad  smlj  are  susceptible  of  great  imptinement ;  hut  still  it  should  be  tsken  into  consi- 
dention  along  with  other  objecla.  A  soil  retenttie  of  tuf&ce  water,  such  as  some 
clayey  and  soft  peaty  soils,  is  the  worst,  as  it  it  always  unpleasant  to  walk  on  after  raini, 
and  easily  poadied  by  cattle  and  bones.  Such  loili  also  require  more  expense  in  drain- 
age  and  roads,  and  are  mtiefa  less  suitable  for  garden  and  farm  culture,  than  firmer  soils, 
and  tudi  as  are  natundly  ftiabla  or  diy. 

3971.  Tke  tuitil  is  sometimes  of  more  Importance  than  tbe  soil,  tor  the  (brmer  in 
general  can  only  be  impnned  by  draining,  and  subaofli  £ffer  materially  In  their  lu*. 
cepCBiility  of  this  improiemeot  A  bad  subsoil  is  an  eflbctual  barrier  to  tbe  thriving 
nf  liniba  Ireei,  and  at  these  constitute  the  finest  ornament  of  every  countiy-teal,  the 
importance  of  eboonng  a  lubscjl  dther  naturally,  or  capable  of  being  rendered  by  art 
perrioM  bj  and  congenial  to  tbcir  roots,  is  niffidintlf  obiious. 
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3S79.  Where  the  turfaoe-9oii  it  drff  and  jmor^  but  on  a  dry  tubMil,  and  all  other  cir- 
cumrtanoes  are  fayorable*  it  may  often  be  desirable  for  a  proprietor  to  fix  on  auch  a 
situation  for  his  demesne,  because  such  a  surface  is  probably  among  the  least  valuable  as 
farm  lands ;  because  land  to  be  laid  out  as  a  park  is  not  required  to  be  rich ;  and  because 
it  will  not  be  difficult  to  ameliorate  all  that  piut  wanted  as  farm  and  garden  ground. 

3273*  The  extent  that  ihoidd  be  kept  at  a  demetne  is  more  easily  determined  than  any  of 
the  foregoing  points.  The  general  wealth  of  the  proprietor  and  his  style  of  living  are 
here  the  leading  guides.  The  extent  of  the  demesne  may  bear  very  different  relations  to 
the  extent  of  the  estate;  because  the  proprietor  may  have  other  estates  and  other  sources  of 
wealth.  He  may  have  chosen  a  small  estate,  on  which  to  fix  his  residence,  fitom  its 
local  advantages ;  or  be  may  prefer  a  small  demesne  on  a  large  estate,  fma  Ids  style  of 
life  and  the  habits  of  his  establishment, 

SS74.  7%e  pcark,  in  general,  occupies  much  the  largeM  part  of  the  demesne  lands.  In 
a  civilized  and  populous  closely-cultivated  country,  like  Britain,  nothing  can  be  more 
noble  than  a  large  forest-like  park  surfounding  the  mansion.  In  partially  cultivated 
countries  or  open  field  countries,  it  is  less  imposing ;  and  in  countries  scarcely  appro- 
priated and  but  thinly  distributed  with  spots  of  culture,  the  park  becomes  a  less  noble 
feature,  and  less  a  mark  of  wealth  and  distinction  than  a  well-hedged  and  regularly- 
cropped  farm. 

3375.  The  apparewt  extent  of  a  park  depends  much  less  on  its  contents  in  acres,  than  on 
the  inequalities  of  its  surface,  the  disposition  of  its  woods  and  waters,  and  the  conceal- 
ment or  inobtrusivenesB  of  its  boundaries.  An  extensive  fiat,  surrounded  by  a  belt,  and 
intersperBed  with  dumps,  may  be  great,  but  can  hardly  be  felt  as  grand  or  interesting, 
by  any  but  the  owner :  the  acres  it  occupies  will  be  guessed  at  by  hundreds,  and  the  esti- 
mate will  generally  be  found  to  fall  short  of  the  reality.  On  the  other  hand,  a  hiUy  park, 
ingeniously  wooded  with  one  or  more  pieces  of  water,  and  probably  rocks,  bridges,  and 
ether  objects,  will  appear  to  a  stranger  of  much  greater  extent  than  it  really  is ;  and  seta 
rational  estimate  at  defiance :  such  a  park  is  certunly  much  more  grand  and  picturesque 
than  one  of  mere  "  bulk  without  spirit  vast." 

3S76.  The  home  or  demetne  farm  and  farmery  will  be  regulated  in  extent  and  style  of 
cultivation  by  the  wants  and  wishes  of  tiie  proprietor.  It  is  sometimes  a  determinate 
apace  in  the  least  picturesque  part  of  the  demesne ;  and  sometimes,  the  greater  part  of 
the  park  is  brought  in  succession  under  the  plough  and  the  sickle. 

3277.  The  kitchen-garden  is  the  next  and  only  remaining  large  feature  in  the  demesne : 
it  is  generally  placed  near  the  bouse  and  stable  offices,  so  as  to  have  a  convenient  and  un- 
obtrusive communication  with  the  kitchen  court,  and  the  livery-stable  dung  heap. 

3278.  Thepleatttre  ground,  or  lawn  and  shrubbery,  often  surround  the  house,  offices, 
4md  kitchen-burden ;  and  sometimes  embrace  them  only  on  two  or  three  sides. 

3879.  The  detaUt  of  all  these  and  other  different  parts  of  the  demesne  belongs  to  land- 
scape gardening  and  architecture,  and  requires  no  further  notice  in  this  work.  (See 
JBncyc,  of  Gard.  Part  III.  Book  IV.  and  JSncyc*  of  Architecture.) 


Chap.  IV. 

On  the  Formation  of  Roads. 

3280.  The  advantagiet  of  good  roadt  is  so  obvious  and  so  generally  acknowledged,  as  to 
need  no  comment.  Roads,  canals,  and  navigaUe  rivers,  have  been  justly  called  the  veins 
and  arteries  of  a  country,  through  which  all  improvements  flow.  The  Romans,  aware  of 
their  importance,  both  in  a  military  and  civil  point  of  view,  constructed  them  from  Rome 
to  the  utmost  extent  of  their  empire.  With  the  dismemberment  of  that  f  mpire,  the  roads 
became  neglected  and  continued  so  during  the  dark  ages.  In  modem  times  attention 
was  first  paid  to  them  on  a  large  scale  by  the  government  of  France,  in  the  seventeenth  cen- 
tury;  and  in  England  in  the  beginning  of  Uie  century  following.  About  the  middle  of 
the  eighteenth  century  considerable  expense  had  been  incurred  in  road-making,  in  severtd 
districts,  and  the  expenses  of  toll-gates  begun  to  be  felt  as  oppressive.  This  produced  An 
'Enquiry  into  the  State  of  the  Public  Roads,  by  the  Rev.  H.  Homer,  &c.  1767.  which  may 
be  considered  as  the  origin  of  scientific  research  on  the  art  of  road>making  in  England. 

3281.  In  Scotland,  the  first  turnpike  act,  as  we  have  ^een  (750.),  was  passed  in  1 750  ; 
since  which  period  existing  |>ublic  roads  have  been  iipproved,  and  many  new  ones  formed; 
but  the  great  impulse  there  was  given  after  the  act  for  abolishing  heritable  jurisdictions  by 
the  money  advanced  by  government,  and  the  able  military  engineers  sent  from  B^gland  to 
conduct  the  roads  in  the  Highlands.  The  appearance  jn  Britain  about  this  time  of  a 
new  order  of  professional  men,  uade/*  the  name  of  civil  engineers,  ahx>  contributed  to  the 
same  effect. 
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3989.  In  jtrehndf  very  littU  attention  was  paid  to  the  art  of  road.making  before  the 
Cftebliflbment  of  the  Dublin  Society:  but  the  subject  was  treated  of  in  the  early  volumea 
of  their  transactions,  and  some  useful  instructions  there  given,  as  it  is  generally  under- 
stood, by  R.  L.  Edgeworth ;  and  the  surface  as  well  as  substrata  of  that  country  being 
singidarly  faTorable  for  road-making,  the  art  soon  began  to  make  considerable  progress. 
This  was  greatly  owing  to  the  exertions  of  Edgeworth,  well  known  as  a  scientific  <wiginfi^r 
and  as  the  autlxir  of  a  tract  on  roads,  published  in  1810. 

3283.  The  extraordinary  increase  of  toll  duties  in  England  having  been  lelt  as  a  very 
heavy  burden  by  the  landed  interest  auring  the  last  twenty  jrears,  has  drawn  the  attention 
of  various  persons  to  the  subject  of  roads,  and  given  rise  to  important  improvements ; 
both  in  laying  them  out,  and  in  forming  and  repairing  them.  By  far  the  most  useful  of 
these  may  be  considered  the  mode  6f  forming,  practised  since  1816,  by  L.  M<Adam,  of 
Bristol ;  for  which  its  author  was  rewarded  by  parliament.  Tliat  mode  is  now  with  more 
or  leas  variation  adopted  in  a  considerable  number  of  districts  in  the  three  kingdoms,  and 
together  with  the  attention  and  emulation  it  excites,  promises  to  efiect  an  entire  revolution 
in  the  state  of  the  public  roads  everywhere.  At  the  same  time  it  is  but  candid  to  state  with 
Peterson,  of  Montrose,  author  of  two  tracts  (1819  and  1822)  on  the  sulrject,  that  in  many 
districts  a  considerable  improvement  had  previously  taken  place  in  the  state  of  the  roads, 
simply  from  a  greater  attention  being  nude  to  keep  them  dry,  and  constantly  to  obliterate 
the  ruts. 

3284.  But  M*Adam*$  plan  of  making  roads  is  not  only  superior  to  all  others  for 
country  roads ;  but  promises  to  be  equally  valuable  as  a  substitute  for  pavement  or  cause- 
ways in  towns.  It  has  been  tried  in  some  of  the  principal  streets  of  the  metropolis,  and 
vrill  probably  soon  become  general  in  all  the  great  thoroughfares.  (See  Oiserv.  on 
Boads  byJ,L,  M*Adam,  Esq.  1822. ) 

3285.  In  the  following  view  of  the  present  state  ofknmdedge  as  to  roads  we  shall  avoid 
entirely  that  part  of  the  subject  which  relates  to  national  or  parochial  management,  and 
confine  ourselves  to  die  kinds,  direction  or  line^  the  form,  the  materials,  and  the  execu* 
tiony  and  the  repairs. 

BxcT.  I.     Of  the  different  Kinds  of  Roads, 

3286.  Though  aU  roads  agree  in  being  tracts  of  passage  from  one  paint  to  amoiher^  yet 
they  difier  in  t£eir  magnitude^  construction,  and  ciher  modes  of  adaptation,  for  that  pur- 
pose. Most  good  roads  consist  of  two  parts ;  one  «  metalled"  or  coated  with  stones  for 
the  use  of  carriages  and  horMs  ^^  ^  4ss 
{Jig,  432  a) ;  anodier  of  common 
earth  or  soil,  as  a  border  to  the 
metalled  part  (6),  or  for  the  use  of 
pedestrians ;  and  probably  a  footpath  for  the  ktter  (c).  Several  kinds  of  roads  are  distin- 
guisbed  by  the  relative  proportions  of  these  two  parts ;  but  some  also  are  characterised 
by  other  drcumstanoes. 

3287.  National  roads,  or  highwajra,  are  such  as  communicate  between  the  capital 
cities  and  sea-ports  of  a  country,  and  are  those  of  tlie  greatest  magnitude.  In  Britain, 
the  metalled  part  of  such  roads  where  they  are  most  frequented,  as  within  a  few  miles  of 
large  towns,  is  from  SO  to  50  and  even  to  60  feet  wide,  with  footways  on  each  side  of 
12  feet  wide  or  upwards,  and  in  no  case  is  the  metalled  part  of  the  road  narrower  than 
90  feet ;  that  width  being  requisite  to  admit  of  one  loaded  vrag|;on  passing  another. 
Many,  or  most  of  these  narrower  national  roads  are  without  footpaths,  and  often  want  a 
suflident  bordering  of  earth  road,  or  footpath. 

3288.  Parochial  roads  may  be  considered  as  secondary  highways,  deriving  their  name 
from  the  circumstance  of  being  made  and  supported  by  the  parish  in  which  they  are 
situated ;  whereas  the  othera  are  the  woric  of  government,  or  of  the  counties  in  which  they 
are  situated,  and  are  supported  by  tolls  levied  on  carriages  and  animals,  passing  over 
them,'  whereas  the  othere  are  supported  by  parochia]  rates  or  assessments. 

3289.  Lanes  are  parish  or  private  roads  generally  narrow,  and  often  either  not  me- 
talled at  all,  or  very  imperfectly  so  ;  sometimes  they  are  called  drift-ways,  but  that  term 
is  more  properly  applied  to  the  green  or  unmetalled  space^  which  runs  parsUel  to  any 
made  road. 

3290.  Estate  roads  are  such  as  are  made  by  landed  proprieton  on  their  own  territory, 
lor  the  purpose  of  intercommunication  and  connection  with  public  roads. 

3291*  Afarm^road  is  either  one  which  leads  to  a  faimeiy,  from  a  public  road,  or  which 
leads  from  the  farmery  to  different  parts  of  the  farm.  Such  roads  are  never  narrower 
than  16  feet,  to  admit  of  two  caniagea  passing  each  other ;  but  they  are  often  only  half 
metalled,  presenting  a  turf  road  for  summer,  dry  weather,  and  for  empty  carriages  and 
foot  passengers,  and  a  metalled  or  winter  road,  for  winter  and  loaded  carriages.  In  a 
road  from  a  highway  to  a  farmery,  it  may  often  be  advisable  to  place  the  metalled  road  in 
the  middle,  and  keep  the  earth  road  at  each  side,  on  account  <i  admitting  the  wn  and 
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•wiftly ;  the  hones  have  time  to  rest  their  lungs,  and  difierent  musdes :  and  of  this 
experienced  drivers  know  well  how  to  take  advantage.  Marshal  concurs  in  this  opinion^ 
and  also  Walker,  Telford,  and  most  engineers ;  and.Paterson  considers  that  it  would  not 
be  proper  to  line  a  road  upon  a  perfect  level,  even  to  the  length  of  one  mile  together, 
although  it  could  be  quite  easily  obtained.  It  is  a  fact,  he  says,  well  known  to  most  people, 
at  least  every  driver  of  loaded  carriages  knows  by  experience,  that  where  a  horse,  dngging 
a  load  over  a  long  stretch  of  road,  quite  level,  will  be  exhausted  with  fatigue ;  the  same 
length  of  a  road,  having  here  a  gentle  acclivity,  and  there  a  declivity,  will  not  fatigue  the 
animal  so  much.  This  is  easily  accounted  for.  On  a  road  quite  level,  the  draught  is 
always  the  same,  without  any  relaxation  :  but  on  a  gentle  ascent,  one  of  his  powers  is 
called  into  exercise  ;  on  the  descent,  another  of  his  powers  is  called  into  action,  and  he 
rests  from  the  exercise  of  tlie  former.  Thus  are  his  different  muscular  powers  moderately 
exercised,  one  after  another ;  and  this  variety  has  not  the  same  tendency  to  fatigue. 

3S06.  Ji  dry  foundation  and  dearing  the  road  from  water,  are  two  fmportant  objects 
which,  according  to  Walker  (Minutes  of  Evidence  before  a  Committee  rf  the  House  <f 
Commons,  1819),  ought  to  be  kept  in  view  in  lining  out  roads.  <*  For  obtaining  the  first 
of  these  <^jects  it  is  essential  that  the  line  for  the  road  be  taken  so  -that  the  foundation 
can  be  kept  dry,  either  by  avoiding  low  ground,  by  raising  the  surface  of  the  road  above 
the  level  of  the  ground  on  each  side  of  it,  or  by  drawing  off  the  water  by  means  of  side 
drains.  The  other  object,  viz.  that  of  clearing  the  road  of  water,  is  best  secured  by 
selecting  a  course  for  the  road  which  is  not  horizontally  level,  so  that  the  surface  of  the 
road  may  in  its  longitudinal  section,  form  in  some  degree  an  inclined  plane ;  and  when 
this  cannot  be  obtained,  owing  to  the  extreme  flatness  of  the  country,  an  artificial  indi- 
nation  may  generally  be  made.  Wlien  a  road  is  so  formed,  every  wheel-track  that  is 
made,  being  in  the  line  of  the  inclination,  becomes  a  channel  for  carrying  off  the  water, 
mudi  more  efi[ectually  than  can  be  done  by  a  curvature  in  the  cross  section  or  rise  in  the 
middle  of  the  road,  without  the  danger,  or  other  disadvantages  which  necessarily  attend 
the  rounding  a  road  much  in  the  middle.  I  consider  a  fall  of  about  one  inch  and  a  half 
in  ten  feet,  to  be  a  minimum  in  this  case,  if  it  is  attainable  without  a  great  deal  of  extra 
expense. 

SS07.  The  a$cent  of  hiUi,  it  is  observed  by  Marshal,  is  tlie  most  difiScult  part  of  laying 
out  roads.  According  to  theory,  he  says,  an  inclined  plane  of  easy  ascent  is  proper ; 
but  as  the  moving  power  on  this  plane  is  *<  neither  purely  mechanical,  nor  in  a  suflSdent 
degree  rational,  but  an  irregular  compound  of  these  two  qualities,  the  nature  and  habits 
of  this  power"  require  a  varied  inclined  plane,  or  one  not  a  uniform  descent,  but  with 
levels  or  other  proper  places  for  rests.  According  to  the  road  act  the  ascent  or  descent 
should  not  exceed  the  rate  or  proportion  of  one  foot  in  height  to  tliirty-five  feet  of  the 
length  thereof,  if  the  same  be  practicable,  without  causing  a  great  increase  of  distance. 

3308.  As  precedents  for  roads  through  hUly  countries,  Telford  (Minutes  before  the 
Committee  of  the  House  of  Comnums,  {'C  1819,)  refers  to  those  which  he  has  lately 
made  through  the  most  difficult  and  predpitous  districts  of  North  Wales.  **  The 
longitudinal  inclinations  are  in  general  less  than  one  in  thirty;  in  one  instance 
for  a  considerable  distance  there  was  no  avoiding  one  in  twenty-two,  and  in 
another,  for  about  two  hundred  yards,  one  in  seventeen ;  but  in  these  two  cases,  the 
surface  of  the  road-way  being  made  peculiarly  smooth  and  hard,  no  inconvenience  is 
experienced  by  wheeled  carriages.  On  flat  ground  the  In'eadth  of  the  road-way  is 
thirty-two  feet;  where  there  is  side  cutting  not  exceeding  three  feet,  the  breadth  is 
twenty-eight,  and  along  any  steep  ground  and  predpices,  it  is  twenty-two,  all  dear 
within  the  fences ;  the  sides  are  protected  by  stone  walls,  breast  and  retaining  walls  and 
parapets ;  great  pains  have  been  bestowed  on  the  cross  drains,  also  the  draining  the 
ground,  and  likewise  in  constructing  firm  and  substantial  foundations  for  the  metalled 
part  of  the  roadway." 

3309.  The  road  between  Capd  Cerig  and  Lord  Penryn^s  slate  quarries,  may  also  be 
adduced  as  an  example  of  a  very  perfect  enclosed  plain  m  which  the  ascent  is  accorately- 
divided  on  the  whole  space. 

3310.  Cutting  through  low  hiils  to  obtain  a  level,  is  reconmiended  by  some,  who»  as 
Paterson  observes,  will  argue,  "  that  where  the  hill  of  ascent  is  not  very  long,  it  is 
better,  in  that  case,  to  cut  through  it  in  a  straight  line,  and  embank  over  tlie  hollow 
ground  on  each  side,  than  to  wind  along  the  foot  of  it.  This,  however,  should  only  be 
done  where  the  cutting  is  very  little  indeed,  and  an  embankment  absolutely  neoessaiy. 
Few  people,  except  those  who  are  well  acquainted,  are  aware  of  .the  great  expense  of 
cutting  and  embanking ;  and  the  more  any  one  becomes  acquainted  with  road-making, 
the  more,  it  may  be  presumed,  will  be  endeavor  to  avoid  those  levek  on  the  straight 
line  that  are  obtained  only  by  cutting  and  embanking,  and  will  dther  follow  the  levd 
on  the  curved  line  round  the  hill ;  or  where  this  is  Impracticable,  will  ascend  the  hill,  and 
go  over  it  by  various  windings,  avoiding  always  abrupt  or  sudden  turnings."  (  DreatiM, 
j-c.  p.  15.) 
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331 1 .  AB  croisings,  intersectiorUf  and  abuttings  of  roads,  should  be  made  at  right  angles, 
for  the  obvious  reason  of  facilitating  the  turning  from  one  road  to  the  other,  or  the  more 
speedily  crossing*  Where  roads  cross  each  other  obliquely,  or  #here  one  road  abuts  on 
another  at  an  acute  angle,  turning  in,  or  crossing,  can  only  be  conveniently  performed  in 
one  direction. 

3912.  In  laying  out  a  road  over  a  hill  or  mountain  of  angular  figure  and  considerable 
height,  much  practical  skill  as  well  as  science  are  requisite.  In  order  to  preserve  a 
moderate  inclination,  or  such  a  one  as  will  admit  of  the  descent  of  carriages  without 
locking  their  wheels,  a  much  longer  line  will  be  required  than  the  arc  of  the  mountain. 
In  reaching  the  summit  or  highest  part  to  be  passed  over,  the  line  must  be  extended  by 
winding  or  zig-zagging  it  along  the  sides,  so  as  never  to  exceed  the  maximum  degree  of 
steepness.  'llbis  may  occasion  a  very  awkward  appearance  in  a  ground  plan,  but  it  is 
unavoidable  in  immense  works.     If  a  hill,  50  feet  in  perpendicular  height  {Jtg,  434. }, 
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has  an  arc  (a,  b,  c),  or  would  require  150  feet  of  road  (a,  5,  c)  to  go  over  its  summit  in 
a  straight  line,  then  to  pass  over  the  same  hill  on  a  road  rising  at  the  rate  of  two  inches 
in  six  feet  (the  slope  of  the  Simplon  road),  would  require  a  length  of  600  feet  If  this 
length  were  extended  in  a  straight  line  (d,  b,  e)  on  each  side,  it  would  require  an 
enormous  mound,  and  an  immense  expense ;  but  by  bdng  conducted  in  a  winding 
direction  (6),  up  the  hill  on  one  side,  and  down  the  other,  the  same  end  is  gained  at  a 
moderate  cost.  Such  works  shew  the  wonderful  power  and  ingenuity  of  man ;  and 
perhaps  no  example  exists  where  this  is  so  displayed  in  road-making  as  in  the  case  of  the 
Simplon. 

3913.  In  laying  out  a  road  towards  a  river,  stream,  raioine,  or  any  place  requiring  a 
bridge  or  embankment,  an  obvious  advantage  results  from  approaching  them  at  right 
angles ;  and  the  same  will  apply  in  regard  to  any  part  requiring  tunnelUng  or  crossing 
by  an  aqueduct,  &c. 

3314.  In  tracing  oiut  winding  railroads,  or  such  carriage  roads  as  are  only  to  be 
metalled  in  the  horse  track  and  paths  of  the  wheels,  some  management  is  necessary  in  the 
case  of  quick  bends.  Where  the  line  is  straight,  the  horse  path  ought  to  be  exactly  in 
the  middle  between  the  wheel  tracks.  But,  whore  the  road  winds,  and  most  especially 
at  a  quidc  bend,  the  horse  track  ought  ever  to  incUne  toward  the  outer  side  of  the  curve  ; 
by  whidi  the  wheels  will  be  uniformly  kept  on  the  middles  of  the  supports  prepared  for 
them.  Hence,  it  is  advisable  to  dig  the  trench  for  the  horse  path  (Jig,  433  a.),  first ;  and 
to  draw  a  carriage  for  which  the  road  is  intended,  with  the  horses  walking  in  this  noddle 
trench :  thus  marking  out,  by  the  impressions  of  the  wheels,  the  precise  middle  lines  of 
the  outer  trenches,  in  every  part  of  the  road,  from  end  to  end. 

3315.  The  directions  tf  roads  through  an  ertewioe  estate,  cannot  be  determined  on 
widiout  having  in  contemplation  the  other  fundamental  improvements,  such  as  the 
situations  of  rillages,  farmeries,  mills,  or  other  objects ;  and  these  artificial  improvements 
must  be  taken  in  connection  with  the. natural  sur&ce,  soil,  materials,  waters,  &c. ;  the 
probable  system  of  agriculture  that  will  be  pursued,  and  the  external  intercourse.  A 
hilly  country  imder  aration,  will  evidently  require  more  roads  than  if  chiefly  under 
pasture ;  and,  indeed,  other  circumstances  the  same,  a  country  abounding  in  hilb  and 
valleys,  requires  many  more  roads  than  one  of  a  more  even  surface.  The  roads  in  such 
a  country  are  also  more  expensive,  on  account  of  the  bridges,  and  extra  work  at  their 
abutments.  On  an  estate  composed  of  gentle  hills  chiefly  intended  for  arable  or  con- 
vertible husbandry,  the  best  situation  fijir  the  roads  will  generally  be  found  about  half 
way  between  the  bottoms  and  highest  surfaces.  By  this  meai^s  the  labor  of  carting  up 
the  produce  from  the  fields  below  the  road,  and  carting  up  the  dung  to  the  fields  above 
it,  is  evidendy  much  less  than  if  the  road  were  either  entirely  on  the  highest  ground 
or  the  lowest.  Bridges  over  the  brooks  or  open  ditches  necessary  for  drainage  in  valleys, 
are  also  rendered  less  jfrequent. 

3316.  Accurate  sections  of  the  rises  and  falls  of  the  natural  surface  on  which  a  road 
is  to  be  formed  should  always  be  taken  before  the  line  is  finally  determined  on.  As  the 
figure  of  an  exact  section  of  this  sort  on  any  ordinary  scale,  would  convey  no  data 
■uflicifintly  accurate  for  execution,  it  is  usual  to  adopt  one  scale  for  the  length,  and 
another  for  the  rises  and  falls  of  the  road,  and  to  mark  the  latter  with  the  dimensions  as 
taken  cm  the  survey. 

LI  2 
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SxcT.  III.     Of  the  Form  and  MateriaU  of  Roadi, 

SSI  7.  On  the  structure  and  compotititm  of  roads,  men  of  science  and  practical  road- 
makers  are  much  more  divided  tlum  on  their  laying  out.  The  subject  is  of  itself  of 
greater  importance  in  old  countries,  because  it  more  frequently  occurs  that  a  road  is  to 
be  enlarged  or  renewed,  than  that  a  new  line  is  to  be  devised.  We  shall  first  lay  down 
the  fundamental  principles  of  the  formation,  and  wear  of  roads,  and  next  treat  of  form- 
ing them,  and  of  the  different  kinds  of  road  materials. 

SuBSBCT.  1.     Of  the  Formation  of  Roads,  and  of  their  Wear  or  Injury* 

«  SS18.  uf  road  may  be  defined  a  path  of  transit  on  the  earth's  surface,  for  men, 
animals,  and  macliines ;  ~^  of  sufficient  width  for  the  given  traffick  ;  —  of  sufficient 
strength  and  solidity  for  the  given  weight; — of  sufficient  smoothness  to  permit  no 
impediment ;  and  of  as  great  durability  as  possible. 

551 9.  The  width  is  obviously  determinable  by  the  nature  and  extent  of  the  traffick : 
every  road  should  be  made  sufficiently  broad  to  admit  two  of  the  largest  sized  carriages 
which  are  in  use  in  the  country  or  district,  to  pass  each  other ;  and  highways  and  roads 
near  towns  should  be  made  wider  in  proportion  to  their  use.  The '  maximum  and 
minimum  can  only  be  determined  by  experience :  sixty  feet  is  the  common  and  1^^ 
width  of  a  tumpike-road  in  Britain,  and  this  includes  tlie  footpath. 

5520.  The  strength  of  a  road  depends  on  the  nature  of  the  material  of  which  it  is 
formed,  and  of  the  basis  on  which  it  is  placed.     A  plate  of  iron  or  stone  of  the  road's 

'  width  placed  on  a  compact  dry  soil  would  comprise  every  thing  in  point  of  strength  ;  but 
as  it  is  impracticable  to  employ  plates  of  iron  or  stone  of  such  a  size  to  any  extent, 
recourse  is  had  to  a  stratum  of  small  stones  or  gravel.  The  great  art,  therefore,  is  so  to 
prepare  this  stratum,  and  place  it  on  the  basis  of  the  road,  as  that  the  effect  may  come 
as  near  as  possible  to  a  solid  plate  of  material  To  accomph'sh  this,  the  stones  or 
gravel  should  be  broken  into  small  angular  fragments,  and  after  being  laid  down  of  sudi 
a  thickness  as  experience  has  determined  to  be  of  sufficient  strength  and  durability,  the 
whole  should  be  so  powerfully  compressed  by  a  roller  as  to  render  it  one  compact  body, 
,Ctpttble  of  resisting  the  impression  of  the  feet  of  animals,  and  the  wheels  of  carriages 
in  a  great  degree,  and  imperveable  by  surface  water.  But  the  base  of  the  road  may 
not  always  be  firm  and  compact ;  in  this  case  it  is  to  be  rendered  so  by  drainage, 
artificial  pressure,  and  perhaps  in  some  cases  by  other  means. 

5521.  The  durability  of  a  road  as  far  as  it  depends  on  the  original  formation,  will  be 
in  proportion  to  the  solidity  of  its  basis ;  the  hardness  of  the  material  of  which  the 
sur&ce  stratum  u  formed ;  —  its  thickness ;  —  and  the  size  and  form  of  the  stones 
which  compose  it.  The  form  and  size  of  the  stones  which  compose  the  surfece-stiatum 
have  a  powerful  influence  on  a  road's  durability.  If  their  form  is  roundish,  it  is  evident 
they  will  not  bind  into  a  compact  stratum ;  if  it  is  large,  whether  the  form  be  round  or 
angular,  the  stratum  cannot  be  solid ;  and  if  tliey  are  of  mixed  sizes  and  shapes,  though 
a  very  strong  and  solid  stratum  may  be  formed  at  first,  yet  the  wheels  of  carriagies  and 
the  feet  of  aninuds  operating  with  unequal  eff*ect  on  the  small  and  large  stones^  would 
soon  derange  the  solidity  of  the  stratum  to  a  certain  depth,  and  consequently,  by  admit- 
ting rain  and  frost  to  penetrate  into  it,  accelerate  its  decay.  A  constimt  state  of 
moisture,  even  without  any  derangement  of  sur&ce,  contributes  to  the  wearing  of  roads 
by  friction,  and  hence  one  requisite  to  durability  is  a  fi'ee  exposure  to  the  sun  and  air 
by  keeping  low  the  side  fences ;  and  another  is  keeping  a  road  clear  of  mud  or  dust, 
the  first  of  which  acts  as  a  spunge  in  retaining  water,  and  the  second  increases  the 
draught  of  animals,  and  of  course  their  action  on  the  road.  Both  the  strength  and  tlie 
durability  of  a  road  will  be  greater  when  the  plate  or  surfiu»-stratum  of  metals  is  flat 
or  nearly  so,  than  when  it  is  rounded  on  the  upper  surface :  first,  because  no  animal  can 
stand  upright  on  such  a  road  with  a  regular  bearing  on  the  soles  of  its  feet ;  and, 
secondly,  because  no  willed  carriage  can  have  a  regular  bearing,  excepting  on  the 
middle  or  crown  of  the  road,  'llie  consequence  of  both  these  states  is  the  breaking 
tlie  surface  of  the  plate  into  holes  with  the  edges  of  horses'  feet,  or  ruts  by  the  plough- 
like efiTect  of  wheels  on  the  lower  side  of  the  road,  or  the  reiterated  operation  of  those 
which  pass  along  the  centre. 

SSS2.  The  smoothness  of  a  road  depends  on  tlie  size  of  the  stones  and  on  their  com- 
pression either  by  original  rolling  or  the  continued  pressure  of  wheels.  The  con- 
tinued smoothness  of  a  road  during  its  wear  depends  on  small  stones  being  used  in  every 
part  fyf  the  stratum ;  for  if  the  lower  part  of  it,  as  is  generally  the  case  in  the  old  style 
of  forming  roads,  consists  of  larger  stones,  as  soon  as  wheels  or  water  penetrates  from 
above,  these  stones  will  work  up  and  produce  a  road  full  of  holes  aiid  covered  vritti 
loose  stones. 
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3323.  3V  tMor  or  lUtaif  of  roadt  takM  pliM  id  MntequMCs  of  lb«  MctlM),  krcnga, 
pnnure,  grinding  uid  incuion  of  uiimdi  and  nMrhiiwi,  and  tha  nrioui  eBbcu  of 
water  and  the  weuher. 

3334.  Frktien  vill  in  time  weu-  down  the  moet  durable  and  imooth  malenaL  Ita 
nfTetM  are  more  rapid  wbea  aided  b;  water,  which  inaiauala  ilielf  among  the  partklea 
of  the  lurfares  of  earthy  bodiei,  and  twing  then  compresKd  bj  the  weight  of  feet  or 
whceli,  ruptum  or  weara  them.  Eien  when  not  compressed  b;  wheel)  or  other  wrigbti, 
the  action  of  froet,  bj  expanding  water,  produce*  the  aame  efiecu  Tliia  any  oi 
may  prove  by  aoaking  a  »n  brick  in  water  and  eipoiing  it '  ' 

3385.  The  leMToge  of  Ihefal  if  animaU  ht  » 
tendency  to  depren  one  part  of  the  nitface  and 
raiw  up  another.  The  line  which  fbma  the 
■ale  of  erery  Bnimal'i  foot  may  be  eoniidered  aa  , 
a  lerer  of  the  wcioid  kind,  in  which  the  fulcrum 
B  at  the  one  eitremily  (jig.  435  n),  the  power 
at  the  other  (i),  and  the  w^ht  between  them  '* 
(c).  Hence  the  injury  done  to  the  rood,  err-  -"' 
formed  on  the  beat  cooMruction,  irill  be  ai 
pressuta  on  tha  fulcrum :  thii  amount)  to  the  half  of  the  weight  of  biped)  and  tbair 
loada,  and  a  fourth  of  that  of  quadrupedi.  But  if  the  stone)  of  the  road  are  large, . 
that  ii,  if  Ihey  arc  more  than  two  inche)  in  breadth,  the  bme's  foot  acts  as  a  compound 
lerer,  and  by  depreaaing  one  end  of  the  itonea  and  raiung  the  other,  deranges  lheiur&c« 
of  the  itiatum,  and  renders  it  a  receptacle  for  water,  mud,  or  dust. 

3396.  The  ieoerage  nf  viAetit  it  oC  t 
nature  to  be  leas  injurious  to  roads 
than  that  of  the  feet  of  animals,  be- 
cause tha  fulcrum  (Jig.  436  a),  a 
continually  changing  ilspoaition.  But 
if  the  stones  of  the  road  are  )arge, 
then  the  wheel  acts  ai  a  compound 
lerer,  and  raise)  up  tba  one  end  (i), 
and  presses  down  the  other  {a),  of 
every  stone  it  passes  over,  and  in  this 

case  becomea  mora  injurious  on  a  bod 

road  than  the  feet  of  loaded  animals.  _^ 

The  reiterated  operation  of  this  effect 

by  wheel)  following  in  the  same  track,  soon  destroys  badly  constructed  roads. 

333T.  Such  being  the  effect  afleveragt,  ami  eipecialb/  of  comfcmtsd  leverage,  m  wearimg 
TOadSt  it  becomes  of  the  first  importance  to  aacertain  that  aiie  and  shape  of  stone  on 
whidiits  effects  will  be  least;  thatisio  lay.how  short  a  compound  lever  maybe  made  use 
of  consistently  with  other  adiantages.  Ttiii  mu^  in  general  be  a  matter  of  experience, 
and  chiefly  depends  on  the  hardness  of  the  itone.  Tlie  siu  mutt  alwaya  be  suSdaotly 
large,  and  tha  shape  sufficiently  angular  to  form,  when  embedded,  a  compact,  hard,  and 
inunoreable  stratum,  and  the  smaller  the  tise  the  better,  provided  that  object  be  obtained. 
Two  incbea  in  diameter  may  be  considered  the  medium  siie. 

3328.  The  men  prtaurt  af  olfjects  on  a  smooth  road  does  little  mischief,  and  hence 
the  advantage  of  pnfedly  cylindrical  wheels,  and  a  road  as  nearly  level  as  piaclicable. 
But  if  the  surface  of  the  nod  is  rough,  tlw  pressure  bo[h  of  cylindrical  wheels,  and  the 
feet  nf  animals,  may  do  mischief  by  forcing  down  a  loose  stone  among  othoa  of  dif- 
ferrnt  sixes,  and  thus  loosening  the  Utter  and  raising  the  largest  to  the  surface.  Where 
a  road,  however,  is  composed  of  materials  of  smalt  siie,  the  pressure  of  cylindrical  wheels, 
when  the  stiri^ce  is  clean  and  dry,  will  probably  always  be  of  greater  service  by  acting  as 
a  roller,  than  of  injury  by  the  fnction  of  the  pressure. 

33S9.  Grindii^  a  produced  by  the  twisting  motion  of  the  feet  of  bones  or  other 
animal)  when  pulling  hard  or  carrying  a  heavy  wdghl,  and  by  the  twisting,  dra^ng, 
or  sliding  of  wheels  Irom  whatever  cause.  Tie  grinding  of  wheels,  Fry  observea,  "  may 
in  every  case  be  defined  to  be  the  tStxt  produced  on  any  substance  interposed  between 
two  bodies,  one  of  which  has  a  sliding  motion,  yet  so  firmly  cooflned  or  pressed  betweeo 
them,  that  the  moving  body  cannot  slide  over  the  interposed  substance  ;  but,  in  conse. 
quence  of  the  pressure,  the  interposed  substance,  adhering  Grmly  both  to  the  fixed  and 
to  the  moving  body,  is  necessarily  lacerated  or  turn  asunder,  and  reduced  to  atoms, 
lliis  is  the  prt>ce«s  in  corn-mills,  in  drug-mills,  and  in  every  other  mill,  properly  so 
called.  1  remember,"  he  adds,  "  frequently  when  a  boy,  to  have  trodden  with  one  heel 
on  a  piece  of  soA  brick,  or  of  dry  old  mortar,  which  was  film  enough  to  bear  the  weight 
of  my  body,  uninjured  ;  but,  on  giving  my  body  a  awing  round  with  my  other  foot,  I 
have  instantly  r«]uced  it  to  powder,  liie  action  in  this  case  is  very  obvious :  the 
wdcht  of  my  body  omfined  the  piece  of  biick  flrml*  to  the  ground ;  my  bwl  was  also 
LI  3 
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|»res5ed  by  the  same  weight  (irmly  upon  tbe  brick  ;  one  part  of  the  brick  therefore  remain- 
ing confined  to  the  ground,  and  the  other  port  being  carried  round  by  my  heel,  the 
brick  of  course  was  torn  asunder  and  reduced  to  powder.  Ttds  I  concdve  is  a  simple 
elucidation  of  the  difference  between  pressing  and  grinding,  and  this  is  the  difibrence 
of  the  effects  on  the  materials  of  our  rcwds,  produced  by  the  use  of  upright  cylindrical 
wheels,  which  act  only  by  jvretsure,  by  the  use  of  conical  wheels,  which  by  their  constant 
twist,  act  also  by  grinding ,  and  by  very  convex  roads,  by  which  means  the  wheels  of 
all  carriages,  excepting  such  as  occupy  the  crown  of  the  road,  whether  cylindrical  or 
otherwise,  act  in  the  same  twisting,  sliding,  and  grinding  manner.'*  (06#.  on  Reads,  ^^ 
1819.) 

S330.  By  the  incision  ofobfects  pasdng  along  roads,  we  allude  to  the  diriding  operation 
t>f  wheels,  which,  independently  of  their  effect  as'moriog  levers,  act  also  as  moving 
wedges,  or  perhaps,  more  properly,  as  endless  saws  in  forming  ruts  or  deepening  such 
as  are  already  made.  Flat  roads,  so  as  to  produce  less  temptation  to  follow  in  the  mid- 
dle track,  watchful  repair,  and  broad  wheels,  are  the  mitigators  of  this  description  of 
wear. 

333 1.  Water  is  one  of  the  most  serious  causes  of  the  wear  of  roads.  As  we  have 
already  observed  (33!24.),  it  acts,  aided  by  pressure,  like  gunpowder  in  rending  the  sur- 
face of  bodies.  Frozen  it  acts  exactly  in  the  same  manner;  and  when  it  has  penetrated 
deeply  into  a  stratum  of  materials,  a  thaw  produces  their  entire  derangement.  Mud  is 
formeid  in  consequence  of  the  presence  of  water  and  dust,  or  earth,  and  acts  as  a  sponge 
to  retain  it,  and  perpetuate  its  bad  effects.  A  well-composed  and  thoroughly  com- 
pressed substratum  will  not  imbibe  water  unless  it  rests  in  ruts  or  other  hollows.  To 
form  such  a  stratum,  therefore,  and  obliterate  all  hollows  as  soon  as  they  appear,  and 
to  remove  mud  and  dust,  are  the  palliatives  of  this  mode  of  wear.  On  such  a  road 
heavy  showers  may  do  good  by  washing  away  the  earthy  particles,  dung,  and  other  in- 
jurious earthy  or  vegetable  matters. 

3332.  fVind  is  mostly  a  favorable  agent  to  roads  by  drying  them  and  blowing  off  the 
lighter  dust;  but  in  some  cases,  in  very  exposed  situations,  it  has  been  known  to  blow 
the  dust  into  heaps,  and  sometimes  to  carry  off  larger  particles  than  could  be  spared. 
The  last  eril  is  fortunately  rare ;  the  other  only  requires  the  removal  of  the  accumulated 
heaps  of  dust. 

SuBSKCT.  2.     Of  M* Adam* i  Theory  and  Practice  rf  Road-nuUang. 

3333.  M'Adam  agrees  with  other  engineers,  that  a  good  road  may  be  con- 
sidered as  an  artificial  flooring,  forming  a  strong,  solid,  smooth,  surfaced  stratum, 
sufficiently  flat  to  admit  of  carriages  standing  upright  on  any  part  of  it,  capable  of  car- 
rying a  great  weight,  and  presenting  no  impediment  to  the  animals  or  machines  which  pass 
along  it.  In  forming  this  flooring,  M*Adam  has  gone  one  step  beyond  his  predecessors 
in  breaking  the  stone  to  a  smaller  size  than  was  before  practised,  and  in  forming  tbe 
entire  stratum  of  this  small-sized  stone.  By  the  former  practice  a  basement  of  laige 
stones  are  first  laid,  then  stones  a  degree  smaller,  and,  lastly,  the  least  size  on  the  surface. 
It  is  in  this  point  of  making  use  of  one  small  size  of  stones  throughout  the  stratum, 
that  the  originality  of  M<  Adam's  plan  consists,  unless  we  add  also  his  assertion,  "  that 
all  the  roads  in  the  kingdom  may  be  made  smooth  and  solid  in  an  equal  degree,  and  to 
continue  so  at  all  seasons  of  the  year.**  It  is  doubted  by  some,  whether  Uiis  would  be 
the  case  in  the  northern  districts  at  the  breaking  up  of  frosts,  and  especially  in  the  case 
of  roads  not  much  in  use,  and  consequently  consisting  of  a  stratum  less  consolidated, 
and  more  penetrable  by  water.  M'Adam,  probably,  has  much  frequented  public 
roads  in  view.  *<  Hie  durability  of  these,'*  he  says,  *'  will  of  course  depend  on  the 
strength  of  the  materials  of  which  they  may  be  composed,  but, they  will  all  be  good 
while  they  last,  and  the  only  question  that  can  arise  respecting  the  kind  of  materials,  is 
one  of  duration  and  expense,  but  never  of  the  immediate  condition  of  the  roads."  {Rf 
marks  on  Roads,  ^c.  p.  11.)  The  following  observation  of  Marshal  is  wortliy  of  re- 
mark, as  tending  to  confirm  to  a  certain  extent  the  doctrine  of  M*Adam.  **  It  may 
seem  needless  to  repeat,  that  the  surfifu^;  of  a  road  which  is  formed  of  well-broken 
stones,  binding  gravel,  or  other  firmly  cohesive  materials,  and  which  is  much  used,  pre- 
sently becomes  repellent  of  the  water  which  falls  upon  it :  no  matter  as  to  the  basis  on 
which  they  are  deposited  ;  provided  it  is  sound  and  firm  enough  to  support  them." 

3334.  M'Adam*s  theory  of  road-snaking  may  be  comprised  in  the  following  quotation 
from  his  Report  to  the  Board  of  Agriculture  (vol.  vi.  p.  46.).  **  Roads  can  never  be 
rendered  perfectly  secure  until  the  following  principles  be  fully  underetood,  admitted, 
and  acted  upon  :  namely,  that  it  is  the  native  soil  which  really  supports  the  weight  of 
traffick ;  that  while  it  is  preserved  in  a  dry  state  it  will  carry  any  weight  without  sinking, 
and  that  it  does,  in  fact,  carry  the  road  and  the  carriages  also ;  that  this  native  soil  must 
previously  be  made  quite  dry,  and  a  covering  impenetrable  to  rain,  must  then  be  placed 
over  it  to  presezve  it  in  that  dry  state ;  that  the  thidtness  of  a  road  should  only  be  rcgu- 
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lated  by  the  quantity  of  nuiteri*l  necessary  to  form  tucb  lAipervioiu  cotering,  and  never 
by  any  reference  to  its  own  power  of  carrying  weight. 

9335.  The  erroneous  opinion  to  long  acted  upon,  and  to  tenacumtfy  adhered  to,  that  by 
placing  a  Urge  quantity  of  stone  under  the  roads,  a  remedy  will  be  found  for  the  sinking 
into  wet  day,  or  other  soft  soils,  or  in  other  words,  that  a  road  may  be  made  suffi- 
ciently strong,  artificially,  to  carry  heavy  carriages,  though  the  sub-^oil  be  in  a  wet  state, 
and  by  such  means  to  avert  the  inconveniences  of  the  natural  soil  receiving  water  fhxn 
rain,  or  other  causes,  has  produced  most  of  the  defects  of  the  roads  of  Great  Britain. 
At  one  time  M<  Adam  had  formed  the  opinion  that  this  practice  was  only  a  useless  expense ; 
but  experience  has  convinced  him  that  it  is  likewise  positively  injurious. 

3336.  If  strata  of  ttone  tf  various  sizes  be  placed  as  a  road,  it  is  welUknown  to  every 
skilful  and  observant  road-maker,  that  the  lai^est  stones  will  constantly  work  up  by  the 
shaking  and  pressure  of  the  traffick ;  and  that  the  only  mode  of  keeping  the  stones  of 
a  road  from  motion,  is  to  use  materials  of  a  uniform  size  from  the  bottom.  In  roads 
made  upon  large  stones  as  a  foundation,  the  perpetual  motion,  or  change  of  the  position 
of  the  materials,  keeps  open  many  apertures,  through  which  the  water  passes.  • 

3337.  Roads  jtlaced  upon  a  hard  bottom,  it  has  also  been  found,  wear  away  more 
quickly  than  those  which  are  placed  upon  a  soft  soiL  This  has  been  apparent  upon 
roads  where  motives  of  economy,  or  other  causes,  have  prevented  the  road  being  lifted 
to  the  bottom  at  once ;  the  wear  has  always  been  found  to  diminish,  as  soon  as  it  was 
possible  to  remove  the  hard  foundation.  It  is  a  known  fact,  that  a  road  lasts  much 
longer  over  a  morass  than  when  made  over  rock.  The  evidence  produced  before  the 
committee  of  the  house  of  commons,  showed  the  comparison  on  the  road  between 
Bristol  and  Bridgewater,  to  be  as  five  to  seven  in  favor  of  the  wearing  on  the  morass, 
where  the  road  is  laid  on  the  naked  surface  of  the  soil,  against  a  part  of  the  same  road 
made  over  rocky  ground. 

3338.  The  common  practice,  on  theformation  of  a  new  road  is,  to  dig  a  trench  below 
the  surface  of  the  ground  adjoining,  and  in  this  trench  to  deposit  a  quanti^  of  large 
stones ;  after  this,  a  second  quantity  of  stone,  broken  smaller,  generally  to  ^bout  seven 
or  eight  pounds  wei^t ;  these  previous  beds  of  stone  are  called  the  bottcmiing  of  the 
road,  and  are  of  various  thickness,  according  to  the  caprice  of  the  maker,  and  generally 
in  proportion  to  the  sum  of  money  placed  at  his  disposal.  On  some  new  roads,  made 
in  Scotland  in  the  summer  of  1819,  the  thickness  exceeded  three  feet.  That  which  is 
properly  called  the  road  is  then  placed  on  the  bottoming,  by  putting  large  quantities  of 
broken  stone  or  gravel,  generally  a  foot  or  eighteen  inches  thick,  at  once  upon  it.  Were 
the  materials  of  which  the  road  itself  is  composed  property  selected,  prepared,  and  laid» 
some  of  the  inconveniences  of  this  ^stem  might  be  avoided ;  but  in  the  careless  way  in 
whidi  this  service  is  generally  performed,  the  road  is  as  open  as  a  sieve  to  receive  water ; 
which  penetrates  through  the  whole  mass,  is  received  and  retained  in  the  trench,  whence 
the  road  is  liable  to  give  way  in  all  changes  of  weather.  A  road  formed  on  such  prin- 
ciples has  never  effectually  answered  the  purpose  which  the  road-maker  shcftild  con- 
stantly have  in  view ;  namely,  to  make  a  secure,  level  flooring,  over  which  carriages  may 
pass  with  safety,  and  equal  expedition,  at  all  seasons  of  the  year. 

3339.  ^n  artificial  road  in  Britain  is  only  required  to  obviate  the  inconvenience  of  a 
very  unsettled  climate.  Water,  with  alternate  frost  and  thaw,  are  the  evils  to  be  guarded 
against ;  consequently  nothing  can  be  more  erroneous  than  providing  a  reservoir  for 
water  under  the  road,  and  giving  facility  to  the  water  to  pass  through  the  road  into  thi« 
trench,  where  it  is  acted  upon  by  ffrost  to  the  destruction  of  the  road.  As  no  artificial 
road  can  ever  be  made  so  good  and  so  useful  as  the  natural  soil  in  a  dry  state,  it  is  only 
necessary  to  procure  and  preserve  this  dry  state  of  so  much  ground  as  is  intended  to  be 
occupied  by  a  road. 

3340.  The  first  operation  in  making  a  road  should  be  the  reverse  of  digging  a  trench. 
The  road  should  not  be  sunk  below,  but  rather  raised  above,  the  ordinary  level  of  the 
adjacent  ground ;  care  should  at  any  rate  be  taken,  that  there  be  a  sufficient  fall  to  take 
off  the  water,  so  that  it  should  always  be  some  inches  below  the  level  of  the  ground 
upon  which  the  road  is  intended  to  be  placed :  this  must  be  done,  either  by  making 
drains  to  lower  ground,  or  if  that  be  not  practicable,  from  the  nature  of  the  country, 
then  the  soil  upon  whidi  the  road  is  proposed  to  be  laid,  must  be  raised  by  addition,  so 
as  to  be  some  inches  above  the  level  of  the  water. 

3841.  Having  secured  the  soil  from  under^water,  the  road-maker  is  next  to  secure  it 
from  rain-water,  by  a  solid  road  made  of  clean  dry  stone  or  flint,  so  selected,  prepared, 
and  laid,  as  to  be  perfectly  impervious  to  water ;  and  this  cannot  be  effected  unless  the 
greatest  care  be  tsken  that  no  eartli,  cUy,  chalk,  or  other  matter,  that  will  hold  or 
conduct  vrater,  be  mixed  with  the  broken  stone ;  which  must  be  so  prepared  and  laid,  as 
to  unite  vrith  its  own  angles  into  a  firm,  compact,  impenetrable  body. 

3348.  The  thickness  tfsuch  road  is  immaterial,  as  to  its  strength  for  carrying  weight ; 
this  object  is  already  obtaiDed  by  providing  a  dry  surfiue,  over  which  the  road  is  to  be 
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placed  as  a  covering  or  roof^  to  preterre  it  in  that  state :  experience  having  shown*  thai 
if  water  passes  through  a  road,  and  fill  the  native  soil,  the  road,  whatever  may  be  its  thicks 
ness,  loses  its  support,  and  goes  to  pieces.  In  consequence  of  an  alteration  in  the  line  of 
the  tumpike*4twd,  near  Rownham-ferry,  in  the  parish  of  Ashton,  near  Bristol,  it  has  been 
necessary  to  remove  the  old  road,  lliis  road  was  lifted  and  re-laid  very  skilfully  in 
1806 ;  since  which  time  it  has  been  in  contemplation  to  cliange  the  line,  and  conse- 
quently it  has  been  suffesed  to  wear  very  thin.  At  present  it  is  not  above  three  inches 
thick  in  most  places,  and  in  none  more  than  four :  yet  on  removing  the  road,  it  was 
found  that  no  water  had  penetrated,  ntx^  had  the  frost  affected  it  during  the  winter  preced- 
ing, and  the  natural  earth  beneath  the  road  was  found  perfectly  dry. 

3343.  Several  new  roads  have  been  constructed  on  this  principle  within  the  last  three 
yfars.  Part  of  the  great  north  road  from  London,  by  Uoddesdon,  in  Hertfordshire; 
two  pieces  of  road  on  Durdlum  Down,  and  at  Rownham-ferry,  near  Bristol ;  with 
several  private  roads  in  the  eastern  part  of  Sussex.  None  of  these  roads  exceed  six 
inches  in  thickness ;  and  although  that  on  the  great  north  road  is  subjected  to  a  very 
heavy  trafiick  (being  only  fifteen  miles  distant  from  London),  it  has  not  given  way,  nor  was 
it  affected  by  the  late  levere  winter  (1819^20;;  when  the  roads  between  that  and  London 
became  impassable,  by  breaking  up  to  the  bottom,  and  the  mail  and  other  coaches  were 
obliged  to  reach  London  by  circuitous  routes.  It  is  worthy  of  observation,  that  these 
bad  roads  cost  more  money  per  mile  for  their  annual  repair,  than  the  original  making 
of  this  useful  new  road. 

3344.  Improvement  of  roads,  continues  M'A.,  upon  the  principle  I  have  endeavored  to 
explain,  has  been  rapidly  extended  during  the  last  four  years.  It  has  been  carried  into 
liffect  on  various  roads,  and  with  every  variety  of  material,  in  seventeen  different  counties. 
These  roads  being  lo  constructed  as  to  exclude  water,  consequently  none  of  them  broke 
up  during  the  late  severe  winter  (1819-30);  there  was  no  interruption  to  travelling, 
nor  any  additional  expense  by  the  post-oflSce  in  conveying  the  nuuls  over  them,  to  the 
extent  of  upwards  of  one  thousand  miles  of  road.  '* 

9345.  On  M^Adam*i  theory  the  only  practical  road-maker  who  has  published  his  opi- 
nion, is  Paterson,  of  Montrose.  He  says  (^Letters  and  Communicationiy  ^«  1823,) 
'<  Tbese  certainly  ousht  to  be  considered  as  the  grand  first  principles  of  road-making.** 
He  commends  M*Awn*s  reasoning  on  these  principles,  but  objects,  as  we  think  with 
reason,  to  his  drainage  of  three  or  four  inches  as  being  insufilcient.  He  adds,  however,  that 
Ifaough  he  eonsiden  M<  Adam*s  system  as  erroneous  and  defective  in  draining  and  pre- 
paring the  road  for  the  materials ;  yet  in  regard  to  the  materials  themselves,  the  mediod 
of  preparing  and  putting  them  on,  and  keeping  the  road  free  from  ruts  by  constant  at- 
tention, has  his  entire  approbation.  Tbese  principles,  however,  he  adds,  *<  are  not  new; 
but  have  been  acted  upon  before.  In  regard  to  small  breaking,  he  certainly  has  had  the 
merit  of  carrying  that  mode  to  greater  extent  than  any  other  individual  that  I  have  heard 
of;  and  the  beneficial  effects  arising  from  it,  have  consequently  been  more  extensively 
seen  and  experienced."  (Letters  on  Road-makmg,  p.  49.) 

SuBSXCT.  3.     Road-making  as  treated  of  and  practised  by  various  eminent  Engineers  and 

Surveyors, 

3346.  The  suited  of  forming  a  road  may  be  considered  as  to  breadth,  drainage^ 
fences,  base  of  the  hard  materials  or  artiBcial  stratum,  upper  line  of  the  stratum,  com- 
position of  the  stratum,  sixe  of  the  materials,  laying,  and  compressing. 

3347.  With  respect  to  breadth  the  site  of  every  public  road,  according  to  Manfaal, 
ought  to  be  sufiiciently  ample  to  admit  of  its  division  into  diree  travelable  lines,  namely, 

1.  A  middle  road  of  hard  materials,  for  carriages  and  horses  in  winter  and  wet  seasons; 

2.  A  soft  road,  formed  with  the  natural  materials  of  the  site,  to  be  used  in  dry  weather, 
to  save  the  unnecessary  wear  of  the  hard  road,  and  to  favor  the  feet  of  travelling  animals  ; 
as  well  as  for  the  safety,  ease,  and  pleasantness  of  travelling  in  the  summer  season ;  and 

3.  A  commodious  path,  for  the  use  of  foot  passengers,  at  all  seasons.  Tliere  are  few 
roads,  even  in  the  environs  of  populous  towns,  so  public  as  to  require  a  hard  road  of 
more  than  two  statute  poles  (thirty-three  feet)  in  breadth ;  and  every  public  road 
ought,  under  ordinary  circumstances,  to  have  a  line  which  is  travelable  at  any  season,  and 
of  ample  width  to  permit  two  carriages  to  pass  each  other,  with  freedom  and  safety. 
This  ample  width  let  us  set  down  at  one  statute  pole.  In  deep  clayey  districts,  whm 
hard  materials  are  difficult  to  be  procured,  a  single  road,  of  half  a  pole  in  breadth,  with 
dilations  at  proper  distances,  to  let  carriages  pass  each  other,  may,  in  many  recluse  situ- 
ations, be  adviable. 

3348.  Seventy  Jeet  in  width  seems  to  be  considered  by  Farey,  Walker,  Telford,  and 
most  engineers,  as  suflicient  near  the  largest  towns,  and  in  the  case  of  the  metropolis  and 
some  others,  they  consider  that  ten  or  twenty  feet  in  width  may  be  paved.  The  London 
Commercial  road,  executed  under  the  direction  of  Walker,  is  seventy  feet  wide ;  ten 
feet  on  each  side  are  occupied  as  footpaths,  twenty  feet  in  the  centre  is  paved  for  heavy 
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ctniaget ,  and  there  is  fiftscn  fett  of  gnvel  road  at  each  side  far  light  earriages  and 
■addle  horses.    This  road  lias  been  executed  for  sixteen  years,  and  has  given  the  greatest 
satisfaction ;  but  Walker  thinks  that  considerable  improvement  would  be  found  from 
paving  the  sides  of  a  road,  upon  which  the  heavy  traffick  is  great,  in  both  directions,  and 
leaving  the  middle  for  light  carriages,  the  carmen  or  drivers  walking  upon  the  foot* 
paths  or  sides  of  the  road,  would  then  be  dose  to  their  horses,  without  interrupting  or 
being  in  danger  of  accidents  from  light  carriages,  which  is  the  case  when  they  are  driving 
upon  the  middle  of  the  road ;  and  tlie  unpaved  part  being  in  the  middle  or  highest  part 
of  the  road,  would  be  more  easily  kept  in  good  repair.     But  unless  the  heavy  traffick  in 
both  directions  is  great,  one  width,  say  ten  or  twelve  feet,  if  very  well  paved,  will  be 
found  sufficient ;  and  in  thi«i  case,  the  paving  ought  to  be  in  the  middle  of  the  road. 
The  width  of  many  of  the  present  roads  is,  besides,  such,  that  ten  or  twelve  feet  can  be 
spared  for  paving,  while  twice  that  width  would  leave  too  little  for  the  gravelled  part. 
Although  the  first  cost  of  paving  is  so  great,  he  does  not  dunk  that  any  other  plan  can  be 
adopted  so  good  and  so  cheap  in  those  places  where  the  materials  got  in  the  neigbbortiood 
are  not  sufficient  for  supporting  the  roads.     A  coating  of  whinstone  is,  for  instance, 
more  durable  than  the  gravel  with  which  the  roads  round  London  are  made  and  repaired ; 
but  much  less  so  than  paving ;  although  the  freight  and  can;iage  of  the  whinstone,  and  of 
the  paving-stones,  winch  form  the  principal  items  of  the  expense,  are  nearly  the  same. 
334  9.  Road$  of^Al  to  be  wide  and  tirong,  Edgeworth  observes,  in  proportion  to  their 
vicinity  to  great  towns,  mines,  or  manufactories.     As  they  approach  the  capital,  they 
should  be  wider  and  stronger  than  elsewhere.     When  a  number  of  roads  heading  to  a 
great  city  combine  and  fall  into  one.  the  road  from  that  junction  should  be  proportion- 
ably  solid  and  capacious.   Near  the  capital,  the  width  of  roads  is  however  often  restricted 
by  buildings,  that  cannot  with  propriety  be  suddenly  removed,  but  every  opportunity  for 
removing  these  buildings,  and  for  widening  the  road,  should  be  attended  to,  and  no 
future  buildings  or  encroachments  should  be  allowed.     And,  though  in  some  cases  it 
appean  reasonable,  to  permit  the  erection  of  new  buildings,  and  the  making  new  planta- 
tions, nearer  than  thirty  feet  Arom  the  centre  of  a  road,  upon  condition  that  security  should 
be  given  to  the  public  for  the  constant  preservation  of  the  road  that  is  thus  injureid ;  it  is, 
however,  far  safer  to  prohibit  what  is  injurious  to  public  convenience,  than  to  compromise 
with  individuals :  cases  of  private  haraship  may,  and  must  occur,  but  it  is  part  of  the. 
true  glory  of  Britain,  that  there  exists  no  exemption  in  our  laws  in  fovor  of  the  ridi. 

3350.  Proportioning  the  breadlh  of  road$  to  the  tmffick,  for  which  they  may  be  employed^ 
is  not  sufficiently  attended  to.  In  remote  places,  where  there  is  but  little  traffick,  the 
waste  of  ground  occasioned  by  superfluous  width  of  roads,  is  an  error  of  considerable 
magnitude.  There  are  many  places  where  roads  of  twenty  feet  breadth  would  suit  the 
public  convenience,  as  well  as  if  they  were  twice  as  broad.  Now  it  is  clear,  that  if  a 
road  is  one  pole  or  perch  wider  than  is  necessary,  there  is  a  waste  of  320  perches  in  a 
mile,  equal  to  two  acres  of  ground,  which,  at  the  rate  of  three  pounds  per  acre,  would, 
if  the  road  had  been  once  well  made,  keep  half  a  mile  of  such  roind,  as  is  here  alluded  to^ 
in  good  repair. 

3351.  The  breadth  tf  the  road  and  the  width  of  the  metalty  according  to  Patenon, 
should  depend  on  circunnstances  different  from  the  former.  For  a  few  miles  in  the 
vicinity  of  such  cities  as  London  or  Edinburgh,  the  most  proper  breadth  at  which  a  road 
should  be  formed,  is  probably  from  sixty  to  seventy  feet,  and  the  metals  from  twenty-five 
to  thirty-five  feet.  While  in  the  neighborhood  of  such  towns  as  Newcastle  or  Perth, 
it  will  be  sufficient  that  it  be  formed  forty  feet  broad,  and  that  the  width  of  the  metals  be 
^bout  eighteen  or  twenty  feet.  These  are  the  breadtlis  presumed  to  be  the  most  eligiUe  in 
such  situations.  But  rules  cannot  be  given  to  suit  every  situation :  the  breadth  ought  to 
be  regulated  according  to  the  extent  of  the  run  of  commerce,  or  traffick,  upon  the  road. 
As  a  general  rule,  however,  for  public  roads  over  the  different  counties  o^  Great  Britain, 
1  should  suppose  the  following  might,  in  most  cases,  Im  adopted.  Take  for  instance,  the 
road  betwixt  Edinburgh  and  Glasgow,  or  betwixt  Edinburgh  and  Aberdeen,  by  the  way 
of  Dundee.  These  roads  are  formed  in  general  from  thirty-five  to  forty  feet  wide ;  and 
the  breadth  of  the  metals  is  from  fourteen  to  sixteen  feet,  for  the  most  part.  Such 
roads  as  these  would  be  found  to  answer  very  well,  in  general,  over  the  kingdom.  A 
breadth  sufficient  for  the  general  purposes  of  country  travelling,  according  to  M'Adam, 
is  sixteen  feet  of  solid  miSerials,  with  six  feet  on  each  side  formed  of  slighter  materials. 
The  Bristol  roads,  he  say^  are  made  with  stone  about  the  width  of  sixteen  feet. 

3352.  Narrow  roads,  it  is  judiciously  observed  by  Fry,  are  almost  always  in  bad  con- 
dition, which  is  to  be  accounted  for  from  the  circumstance  of  every  carrii^  being 
obliged  to  go  in  the  same  ruts ;  and  as  eadi  rut  is  generally  only  six  inches  wide,  one  foot 
of  the  road  only  is  worn  by  the  wheels  instead  of  the  whole  breadth  of  it ;  which  would 
be  the  case  if  tlie  road  were  of  a  proper  width,  and  if  it  were  well  constructed.  If  a 
road  be  laid  out,  from  twenty  to  thirty  feet  wide,  so  flat  as  that  a  carriage  may  stand  nearly 
up9ght  on  every  part  of  it,  and  if  moderate  care  be  taken  by  the  surveyor  to  prevent  the 
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first  Ibrmatlon  oF  ruts,  such  a  road  wQI  be  worn  by  the  wheels  nearly  alike  on  erery  part 
of  it :  provided  also  that  the  ground  on  each  side,  for  at  least  four  or  five  feet,  be  mode- 
rately flat,  so  as  not  to  exdte  fear  in  the  drivers  of  carriages ;  but  if  there  be  deep 
ditches  close  to  the  sides  of  the  road,  or  if  the  circumjacent  land  fall  off  very  abruptly 
to  the  depth  of  two  or  three  feet,  whereby  fear  of  approaching  the  edges  would  operate 
on  the  minds  of  the  drivers,  every  driver  will  instinctively  avoid  the  danger  on  either 
hand ;  and  a  road  so  circumstanced  will,  in  spite  of  any  care  of  the  surveyor,  inevitsbly 
be  worn  into  ruts  in  the  middle.  Tliere  is  a  remarkable  instance  of  this  kind  in  a  piece 
of  road  on  Durdham  Down,  near  Bristol.  This  road  is  a  causeway  over  a  piece  of  soft 
ground ;  and  although  it  is  from  twenty  to  twenty-five  feet  wide,  yet,  as  the  ground 
falls  away  abruptly  on  b<^  sides  of  it,  it  has  been  found  impossible,  for  more  than 
twenty  years  past,  to  his  knowledge,  to  prevent  deep  ruts  being  formed  along  the  mid- 
dle of  it ;  notwithstanding  the  Down  itself  consists  of  hard  limestone ;  and  the  other 
roads  upon  the  Down  are  as  fine  and  even  as  any  roads  in  England.  Were  this  piece  of 
road  widened  out  on  each  side,  in  an  easy  slope  about  five  feet,  by  rubbish  of  any  kind, 
and  by  the  scrapings  of  the  road  itself,  whereby  the  instinctive  operation  <^  fear  of  ap^ 
proaching  the  sides  of  the  present  road  would  be  obviated,  that  piece  of  road  would  be 
found  to  wear  as  fairly  as  the  other  roads  on  the  same  Down. 

S353.  In  regard  to  the  drainage  of  roads.  Marshal  directs  to  examine  the  site  in 
every  part  to  ascertain  whether  offensive  waters  lodge  beneath  it,  as  quicksands ;  or 
land  springs  break  out  in  a  wet  season.  If  defects  of  this  kind  be  found,  effectual 
drains  are  ti^be  run  up  to  them,  from  the  ditches  or  outer  side  drains  of  the  site. 

3354.  When  roads  run  through  marshy  ground,  Edgeworth  observes,  "  the  substratum 
must  be  laid  dry  by  proper  drainage ;  and  where  the  road  is  liable,  from  the  flatness  of 
the  country,  to  be  at  times  under  water,  the  expense  of  raising  it  above  the  water  must 
be  submitted  to  in  the  flrst  instance.  All  drains  for  carrying  off  water  should  be  under 
the  road,  or  at  the  field  side  of  the  fences,  and  these  drains  should  be  kept  open  by  con- 
stant attention,  and  should  be  made  wide  at  the  outlet.'* 

3355.  The  side  drams,  Telford  and  Walker  recommend  to  be  in  every  instance  on  the 
field  side  of  the  fence.  In  cases,  Telford  observes,  where  a  road  is  made  upon  ground 
where  there  are  many  springs,  it  is  i^Molutely  necessary  to  make  a  number  of  under  and 
cross  drains  to  collect  tiie  water  and  conduct  it  into  the  side  drains,  which  should  always 
be  made  on  the  field  side  of  the  fences.  The  orifices  of  these  cross  drains  should  be 
neatly  and  substantially  finished  in  masonry. 

3356.  The  method  of  draining  which  Paiersan  has  found  the  most  ^eelxoe,  is  thus 
described :  "  Before  the  materials  are  put  on,  run  a  drain  along  the  middle  of  the 
road,  all  the  way,  from  two  to  three  feet  deep ;  then  fill  it  vrith  stones  up  to  the  sur- 
ikce,  making  those  at  bottom  of  a  pretty  good  size,  and  those  at  the  top  ftiUy  as  snudi 
as  the  road  materials.  And,  in  order  that  the  quantity  of  stones  used  for  the  said  drain 
may  be  as  little  as  possible,  and  every  way  to  save  expense,  it  may  be  made  as  narrow 
as  it  can  possibly  be  dug.  From  this  leading  drain  make  a  branch  here  and  there^  to 
convey  off  the  water  to  the  canals  on  the  sides  of  the  road."  This  mode  of  draining  he 
has  found,  from  experience,  to  be  so  beneficial,  that  a  road  so  drained  would  be  better  and 
more  durable  with  eight  inches,  than  it  would  otherwise  be  with  twelve  inches  of  mate- 
rials. And,  not  only  so,  but  that  on  such  a  road  there  would  be  a  saving  on  the  incidental 
repairs,  ever  afterwarcls,  of  about  one-half  of  the  labor,  and  at  least  ooe-t£rd  of  the  material. 

3357.  AU  nudsturefrom  under  the  road  materials  must  be  carried  off  by  such  drains. 
Then,  if  the  materials  are  properly  broken,  they  will  become  so  firm  and  solid  that  little 
or  no  water  will  get  through  them ;  and  if  it  should,  this  drain  would  carry  it  away. 
So  that,  under  any  view  of  it,  the  utility  of  these  drains  must  be  very  apparent :  but 
when  we  consider  that,  to  have  the  ground  under  the  road  materials  perfectly  dry,  is  to 
insure  a  good  road,  these  drains  become  indispensably  necessary,  and  the  expense  is  a 
mere  trifle.  There  are  two  miles  of  road,  which  were  made  on  this  plan  under  Patenon*s 
directions,  which  have  stood  all  the  winter  rains  without  injury,  and  which  promises  to  be 
one  of  the  finest  roads  in  the  kingdom.  There  is  another  road  of  ten  miles,  that  he  has 
lately  planned,  for  the  greater  part  of  which  he  has  specified  two  such  drains,  run- 
ning parallel  to  each  other,  and  five  feet  apart.  And  he  would  even  recommend  three  or 
four  parallel  drains  where  there  is  a  great  breadth  of  metals,  excepting  where  the  road 
is  formed  over  dry  sand,  or  open  gravel.  Although  the  effect  of  such  drains  will  be  at 
all  times  beneficial  to  the  road ;  in  time  of  a  thaw,  after  there  has  been  a  few  weeks  of 
frost,  it  will  be  peculiarly  so.  In  frost,  the  surface  of  the  road,  though  wet  before,  be- 
comes dried,  the  vrater  being  absorbed  by  the  road,  or  otherwise  condensed  by  the 
frost.  But  no  sooner  is  this  succeeded  by  a  thaw,  than  the  alworbed,  or  condensed  water, 
again  makes  its  appearance  all  over  the  surface  of  the  road.  This  is  the  time  that  these 
drains  are  so ;)0Cti/tar^^  beneficial. 

3358.  Where  such  drains  are  wanting,  the  road,  on  tiie  return  of  a  thaw,  thrown 
up  to  the  suifiwe  all  the  water  it  had  imbibed ;  andy  in  many  placea,  the  materials 
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swelling  npy  beconie  quite  loose  and  open.  This  is  a  nstural  consequence,  where 
the  material  is  not  tliick,  and  where  the  soil  under  the  road  is  not  perfectly  dry.  But 
wliere  a  road  is  dried  in  the  way  described,  it  will  be  uniformly  seen,  that  the  water, 
instead  of  spewing  out  on  the  return  of  a  thaw,  is  sucked  in  by  the  drains,  so  leaving 
tlie  surface  of  the  road  quite  dry.  It  may  be  observed,  at  such  times,  that  the 
places  of  the  road  where  a  few  roods  of  such  drain  had  been  introduced,  presented  to  the 
eye,  at  a  quarter  of  a  mile  distance,  quite  a  contrast  to  the  other  parts  of  the  road, —the 
oneofMiquc  and  dry,  fh>m  the  moisture  being  sucked  in  — the  other  all  wet  and  glister- 
^^gtfiom  its  being  thrown  out  to  tfie  surface.     (Paterson*8  Letters,  &c.  44.  48.  84.) 

3359.  The  surfacC'drains,  or  water-tables^  should  be  made  a  few  inches  lower  than  the 
dde  of  the  road,  and  of  the  common  width  of  a  spade  at  the  bottom,  and  they  should  have 
frequent  cross  drains  under  the  path  and  fence,  back  into  the  outer  side  drain. 

3360.  Water-tables  across  the  road  become  requisite  in  some  cases,  as  in  flat  roads  oit 
a  steep  slope.  Tliese  should  always  be  made  at  right  angles  to  the  road,  with  their  sides 
gently  sloping,  to  occasion  as  little  obstruction  to  carriages  as  possible.  In  some  few 
cases,  where  roads  are  liable  to  floods,  or  are  deficient  in  drainage,  these  surface-tables 
may  require  to  be  made  of  a  considerable  breadth  and  paved ;  in  this  case  Greig  {App,  to 
Strictures  on  Road  Police,  p.  219.)  directs  to  lay  six  feet  of  the  bottom  of  it  flat,  and 
twelve  feet  on  eacli  side,  to  rise  %t  the  rate  of  one  inch  in  the  foot,  which  will  make  the 
depth  one  foot ;  and  from  the  size,  no  carriage  will  feel  any  jerk  or  shake  in  pasang  it. 
The  pavement  should  be  made  of  hammered  stones,  of  nearly  equal  depth,  each  stone 
from  nine  to  twelve  inches  long  on  the  surface,*  and  four  to  eight  mches  broad,  and  nine 
inches  to  a  foot  deep ;  the  under-side  to  be  flat  in  the  under-face,  and  not  of  an  irregular 
or  angular  under-surface,  as  in  that  case  it  would  not  be  solid.  (Appendix  to  Greig's 
SMctures,p.2l9») 

3361.  Bridges  and  embankments  of  different  degrees  qfmagnilude,  are  required  in  all 
lines  of  road  of  any  length  or  variety  of  surface.  The  subject  of  large  bridges  we  leave 
to  the  engineers ;  no  department  of  their  art  having  attained  higher  perfection,  of  which 
the  wonderful  erections  by  Telford,  in  almost  every  mountainous  district  in  Britain 
may  be  referred  to  as  proofs.  We  confine  ourselves  entirely  to  such  stone  arches  as 
may  be  designed  by  road-surveyors,  and  built  by  country  masons.  In  many  cases,  cast- 
iron  might  be  substituted  for  stone  with  economy  and  advantage  as  to  water-way  ;  but 
though  the  principle  of  constructing  both  cast  and  wrought  iron  bridges  is  perfectly 
simple,  the  execution,  and  especially  the  putting  up,  requires  more  skill,  and  is  attended 
with  much  more  risk  tlian  the  erection  of  either  stone  or  timber  bridges. 

3362.  One  low  arch  is  in  general  the  most  desirable  description  of  common  road- 
bridge.  But  most  of  the  country  bridges,  as  Clarke  observes,  consist  of  several  small, 
high,  semicircular  ardies :  where  there  is  a  ungle  arch,  the  stream  passes  without  inter- 
ruption ;  if  there  are  two  or  three  in  the  same  situation,  the  space  through  which  the 
water  is  to  pass  is  necessarily  contracted  by  the  width  of  the  piers.  Ice,  and  large  bodies 
carried  down  by  floods,  frequently  stop  up  the  small  arches,  and  the  accumulated  watef 
carries  away  the  bridge ;  but  if  such  accidents  should  not  Iiappen,  the  constant  currents 
rushing  against  those  piers  wash  out  the  mortar,  loosen  the  stones,  and  very  soon  under- 
mine the  work,  if  it  u  not  extremely  well  put  together,  which  is  seldom  the  case.  Unless 
the  river  or  stream  is  narrow,  or  the  banks  very  high,  a  semicircle  is  an  inconvenient  shape 
for  an  arch  ;  it  has  been  adopted  on  account  of  the  insufliciency  of  the  abutments,  and 
because  the  pressure  is  more  perpendicular ;  but  scientific  engineers  in  all  countries,  now 
construct  their  bridges  with  wide  openings,  and  make  the  arches  either  semi-ellipses,  or 
segments  of  large  circles  —  so  that  the  space  above  the  highest  floods  is  comparatively 
little,  and  the  ascent  over  the  bridge  inconsiderable.  In  country  bridges  in  Ireland, 
Clarke  continues,  the  foundations  are  invariably,  and  often  intentionably,  defective : 
the  mason  considers  himself  an  honest  man,  if  his  bridge  lasts  seven  years  j  whereas^ 
from  the  durability  of  materials  in  this  country,  it  ought  to  endure  for  ages.  Whatever 
is  under  water  is  out  of  sight,  and  is  generally  composed  of  loose  stones,  thrown 
promiscuously  together,  on  which  the  masonry  is  erected,  and  all  the  pains  and  ex- 
pense are  bestowed  on  the  cut'Waters  and  wings,  when  the  heaviest  stones,  and  those 
accurately  jointed,  ought  to  be  laid  in  the  foundations.  The  greatest  attention  should 
be  paid  to  the  quality  of  the  materials :  the  stones  should  be  large,  and  laid  in  level 
courses,  in  the  best  mortar,  composed  of  sharp  sand,  free  from  loam,  and  quicklime^ 
accurately  mixed  together ;  the  coping  of  the  parapet  is  generally  so  slight,  that  it  is 
broken  down  as  soon  as  built,  and  tlie  entire  parapet  quickly  follows;— it  ought  to  be 
of  large  heavy  stones,  roughly  hammered,  and  there  should  be  substantial  quoins  at  the 
ends  of  the  parapets  with  an  immovable  stone  over  them. 

3363.  Arches  not  exceeding  eight  feet  span  may  be  semicircular ;  tunnels  not  exceeding 
eighteen  inches  wide,  may  be  covered  widi  strong  flags,  and  either  flagged  or  paved 
under,  and  there  ought  to  be  across  either  end  a  deep  long  stone,  sunk  below  the  surface 
of  the  current,  and  under  the  walls,  to  prevent  the  water  from  undermining  the  work  ; 
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if  the  atones  are  square  and  heavy,  those  small  conduits  may  be  built  without  mortar,- 
except  at  the  ends. 

3364.  In  building  tunndt  or  arches  across  a  road  in  a  flow  bog,  great  pains  must  be  taken 
with  the  foundation,  or  the  whole  structure  will  inevitably  sink :  the  building  of  those 
should  be  deferred  as  long  as  possible,  till  the  peat  has  subsided,  and  has  obtained  a 
tolerable  consirtence ;  then  make  an  opening  equal  to  the  whole  work,  and  sink  it  ei{^- 
teen  inches  below  the  intended  bottom  of  the  arch  or  gullet ;  collect  a  quantity  of  black 
thorn  bushes,  and  tie  them  in  faggots  of  the  same  size ;  place  these  in  regular  courses 
in  the  direction  of  the  road,  and  lay  across  them  a  platform  of  strong  plank  three  inches 
thick,  the  whole  length  and  width  of  the  intended  mason  work ;  on  this  build  your 
arch,  and  make  an  allowance  in  the  height  of  the  abutments  for  sinking.  Whererer  walls 
are  necessary  to  support  banks,  and  prevent  their  crumbling  down  upon  the  road,  if 
large  even  stones  can  be  procured,  they  will  not  require  any  mortar ;  when  mortar  is 
used,  there  ought  to  be  a  great  many  apertures  in  the  work  to  give  vent  to  the  water, 
otherwise  tlie  pent-up  moisture  from  behind  will  push  out  the  wall.  In  many  cases, 
where  embankments  can  be  made  of  earth  and  sods,  they  are  to  be  preferred  to  masonry, 
which  is  extremely  expensive  at  the  conunencement,  and  very  perishable «- for  nuMtar 
soon  loses  its  cementing  quality,  when  exposed  alternately  to  frost  and  damp. 

3365.  Draining  the  site  of  a  road  on  aJiow^Mg^  according  to  Clarke,  is  a  tedious  oper- 
ation, and  often  requires  some  years.  A  single  drain  at  each  side  will  not  be  sufficient, 
as  the  water  from  the  adjacent  moss  would  fill  it  up  as  fast  as  it  was  made.  Lay  out  the 
'road  here  sixty  feet  wide,  which  will  allow  for  the  banks  when  the  whole  shall  be  finished; 
make  a  drain  at  each  side  six  feet  wide,  and  at  a  distance  of  fifteen  or  twenty  feet  more, 
parallel  drains  of  the  same  width.  If  the  interval  between  the  parallel  dnins  is  after- 
wards cut  away  regularly  for  fuel,  it  will  tend  still  to  the  condensation  of  the  moss. 

3366.  Open  dnmu  in  the  case  of  ground  liable  to  sink,  or  to  moulder  down  by  ftost, 
ought  to  be  made  very  much  sloped  on  the  sides,  especially  the  side  next  the  road,  other- 
wise, after  repeated  scouring  out,  the  road  will  be  found  to  have  sunk  at  the  sides ;  a 
very  common  case,  and  highly  injurious  in  the  case  of  narrow  roads.  Whenever  this 
tendency  to  sink  is  observed,  it  should  be  made  up  by  the  scn^ings  of  the  road,  or  by 
other  materials.  Roads  made  over  bogs,  and  artificial  mounds,  are  particularly  liable  to  sink 
at  the  sides,  which  should  be  immediately  counteracted  to  prevent  the  bad  consequences. 

3367.  Fences  along  the  sides  of  roads  are  essential  in  all  enclosed  countries ;  and  all 
engineers  and  road-makers  agree,  that  they  should  never  be  allowed  to  rise  of  a  greater 
height  than  what  is  necessary  for  a  fence.  To  give  free  admission  to  the  sun  and  air  by 
keeping  the  fences  low,  Marehal  considers  as  providing  an  inexpensive,  yet  most  accurate 
method  of  cleaning  roads,  incomparably  more  so  than  washing  or  scraping.  The  legis- 
lature, Edgeworth  observes,  has  limited,  in  several  instances,  the  height  of  hedges  to 
five  feet ;  but  this  limitation  is  neglected  or  evaded.  Even  were  it  strictly  adhered  to, 
it  would  not  be  sufficient  for  narrow  roads ;  the  liedges  would  be  still  too  high,  for  it  is 
the  sweeping  power  of  the  wind,  which  carries  off  dust  in  dry  weather,  and  which  takea 
up  moisture  in  wet.  In  fact,  roads  become  dry  by  evaporation ;  and  when  they  are  ex- 
posed to  the  sun  and  wind,  the  efiiect  of  heat  and  ventilaition  are  more  powerful  than  any 
surface  drainage  that  could  be  accomplished. 

3368.  Walker  observes,  that  the  advantage  of  having  the  hedgfi  next  the  road,  consists 
in  its  greater  safety  to  the  traveller,  particularly  if  a  ditch  of  any  considerable  depth  is 
necessary,  and  in  the  hedge  being  supported  in  its  growth  from  the  ground  undor  the 
road,  without  drawing  upon  the  farmer's  side  of  the  ditch. 

3369.  The/encest  Telford  observes,  form  a  very  material  and  important  subject,  with 
regard  to  the  perfection  of  roads ;  they  should  in  no  instance  be  more  than  five  feet  in 
height  above  the  centre  of  the  road,  and  all  trees  which  stand  within  twenty  yards  from 
the  centre  of  it  ought  to  be  removed.  I  am  sure  that  twenty  per  cent,  of  the  expense  oi 
improving  and  repairing  roads  is  incurred  by  the  improper  state  of  the  fences  and  trees 
along  the  sides  of  it,  on  the  sunny  side  more  particularly ;  this  must  be  evident  to  any 
person  who  will  notice  the  state  of  a  road  which  is  much  shaded  faf  high  fences  and  trees, 
compared  to  the  other  parts  of  the  road  which  are  exposed  to  the  sun  and  air.  My 
obs^ations,  with  regard  to  fences  and  trees,  apply  when  the  ro^jd  is  on  the  same  level  as 
the  adjacent  fields ;  but  in  many  cases,  on  the  most  frequented  roads  of  England,  more 
stuff  has  been  removed  from  time  to  time  than  was  put  on ;  the  surface  of  the  road  is  con- 
sequently sunk  into  a  trough  or  channel  from  three  to  six  feet  below  the  surface  of  the 
fields  on  each  sides ;  here  all  attempts  at  drainage,  or  even  common  repairs,  seem  to  be 
quite  out  of  the  question ;  and  by  much  the  most  judicious  and  economical  mode,  vrill  be. 
to  remove  the  whole  road  into  the  field  which  is  on  the  sunny  side  of  it.  {Exam,  b^are 
the  House  of  Commons,  ^c.) 

3370.  In  the  junction  of  roads,  whether  of  a:  bye-road  with  a  principal  road,  or  two 
bye  or  principal  roads,  their  respective  levels  ought,  if  possible,  to  be  the  same,  and  the 
materials  ought  to  be  rather  broader  than  usual  at  the  point  of  turning.     In  Ukc  manner 
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the  coimDunicatlon  of  fields  by,  gates  ought  to  be  carefully  managed,  so  as  not  to  injure 
the  public  road,  the  footfiath,  &  water  table,  or  the  inner  drain.  All  gates  should  open 
inwards  to  the  fields,  and  not  to  the  road. 

5571.  That  jtlarUalions  of  treet  should  not  be  made  close  to  roads  all  are  agreed.  What 
the  distance  ought  to  be,  must  depend  on  the  elevation  of  the  country,  tiie  soil  and  sub- 
soil, the  breadth  of  the  road,  its  direction,  whether  the  plantation  is  to  be  made  on  the 
north  or  south  side  of  the  road,  its  thickness,  kind  of  tree,  ftc.  An  elevated  situation  is 
always  more  exposed  to  the  wind  than  a  level  or  hollow ;  and  a  dry  soil  and  subsoil  will 
always,  other  circumstances  being  the  same,  have  a  favorable  etkct  on  the  roads  which 
pass  over  them.  A  broad  road,  and  one  winding  in  its  direction,  has  chances  of  the 
direct  influence  of  the  sun  and  wind,  according  to  the  obUquity  of  its  angles :  a  road 
running  north  and  south,  though  planted  closely  on  both  sides,  will  enjoy  the  sun  during 
a  part  of  every  day  in  the  year ;  one  running  east  and  west,  planted  on  the  south  side, 
with  trees  forty  feet  high,  will  enjoy  no  sun  but  through  the  interstices  of  the  branches 
during  the  three  winter  months.  Supposing  the  average  height  of  the  sun  from  ten  to 
two  o*dock  during  these  three  months  to  be  20  d^rees,  then  a  tree  forty  feet  high  will 
throw  a  shadow  every  day  during  that  period,  upwards  of  100  feet  long,  which  may  shew 
that  no  plantation  should  be  made  nearer  the  south  sides  of  roads  than  80  or  100 
feet.  On  the  north-east  and  west  sides,  they  may  be  nearer,  according  to  the  elevation  and 
natural  tendency  to  dryness  of  the  site,  and  also  taking  it  into  consideration  whetlier  tlie 
trees  are  evergreens,  and  with  or  without  underwood.  The  least  injurious  trees  are 
single  rows  trained  to  high  stems,  properly  pruned  in,  or  forrshortened. 

5572.  The  preparation  of  the  bate  tfa  roady  for  the  reception  of  the  metals  or  hard  ma- 
terials, is  a  matter  of  primary  importance.  Marshal,  Edgewortli,  and  some  other  writers^ 
with  almost  all  practical  men,  seem  to  have  entertained  much  less  enlightened  notions 
on  this  subject  than  M*  Adam. 

3373.  Marshal* 9  jfrqjqratwn  consists  in  striking  off  the  protuberances,  and  filling  up 
the  hollow  pans :  the  footpath  and  tlie  higher  side  of  the  soft  rood  being  raised  witli  the 
earth  which  is  required  to  be  taken  off  the  bed  of  the  hard  road  ;  whose  base  or  founda- 
tion ought  to  be  formed  with  peculiar  care.  Every  part  is  required  to  be  firm  and  sound : 
dry  earth,  or  hard  materials,  being  rammed  into  every  hollow  and  yielding  part.  In  a 
dry  situation,  as  across  a  gravelly  or  stoney  height,  little  more,  he  says,  is  required  than 
to  remove  the  surface  mould,  and  lay  bare  the  rock,  or  bed  of  gravel,  beneath  it :  and, 
then,  to  give  the  indurate  base  a  round  or  a  shelving  form,  as  the  lying  of  the  ground 
may  require.  In  this  way,  a  travelable  road  may  be  made,  and  kept  up,  at  one-tenth  of 
the  expense  incurred  by  the  ordinary  practice  in  this  case  ;  which  is  to  gatlier  up  the  sur- 
&ce-8oil  into  a  ridge,  and,  on  this  soft  spongy  bed,  to  lay,  coat  after  coat,  some  hard  ma- 
terials, — fetched  perhaps  from  a  distance. 

3374.  A  $ofl  bed  is  now  found  by  far  the  best,  and  M'Adam  has  proved  in  the  case  of 
part  of  the  road  between  Bridgewater  and  Cross,  that  a  stratum  of  hard  materials  covering 
■a  moTMs  will  last  longer  than  a  similar  stratum  laid  on  rock .  indeed  it  may  be  questioned 
whether  a  properly  made  road  on  a  bog,  which  yields  by  its  elasticity,  will  not  last  longer 
than  one  on  a  firm  surface.  We  have  been  told  by  a  gentleman  of  some  experience  in 
load-making,  that  in  Ireland  tiiis  is  actually  found  to  be  the  case.  «  Predsely,*'  as  I^ 
observes,  **  for  the  same  cause  that  a  stone  placed  upon  a  wool-pack  would  bear  a  greatar 
pressure  before  it  would  be  broken,  than  it  would  if  placed  on  an  anvil.  '*  {Etsay  on  Wheel 
CarriageSf  jv.  Ajtp,  129.) 

3375.  Covering  the  bate  of  an  unsound  road  with  faggott,  branches,  furse  or  heath,  is 
recommended  by  Edgeworth.  Flat  stones,  he  adds,  if  they  can  be  had,  should  then  be 
laid  099r  the  faggots,  and  upon  tliem  stones  of  six  or  seven  pounds'  weight,  and,  lastly,  a 
coat  of  eight  or  ten  inches  of  pounded  stone.  If  the  practicability  of  consolidating  a  mass 
of  stones  of  six  or  eight  ounces  weight  and  under  each,  so  as  to  act  as  one  plate  or  floor, 
ing,  be  admitted,  then  the  faggots  and  fiat  stones  must  at  least  be  useless,  and  the  stones  of 
six  or  seven  pounds  weight  injurious ;  because  whenever  the  upper  stratum  had  worn  down 
a  few  inches,  some  of  ^ese  stones,  and  eventually  the  greater  number,  would  be  worked 
up  to  the  surfiice,  and  the  road  destroyed  or  put  in  a  state  to  require  lifting,  breaking,  and 
relaying. 

3376.  A  basemenl  oftreett  bavint,  or  buthet,  is  nmde  use  of  by  Walker  when  the  ground 
is  very  soft.  They  carry  off  the  water  previous  to  the  materials  of  the  road,  being  so 
consolidated  as  to  form  a  solid  body,  and  to  be  impervious  to  water.  Bushes  are,  how- 
ever, not  advisable  to  be  used,  unless  they  are  so  low  as  always  to  be  completely  moist. 
When  they  are  dry  and  excluded  ft'om  the  air  they  decay  in  a  very  few  yeara,  and  produce 
a  sinking  in  place  of  preserving  the  road ;  a  thickness  of  chalk  is  useful  for  the  same 
purpose  in  cases  where  bushes  are  improper,  the  chalk  mixing  with  the  gravel  or  stones 
becomes  concreted,  and  presents  a  larger  surface  to  the  pressure. 

3377.  The  bate  of  the  road  it  conOructed  by  Tdford  of  an  elliptical  form ;  if  it  is  upon 
day  or  other   elastic  substance,  which  would  ictain  water,  he  would  reoommcnd  to 
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.cover  tbe  whole  bottom  of  the  rood  with  vegetable  aotl,  in  cates  where  the  natiual  «lmpe 
of  the  ground  admits;  be  would  not  remove  the  original  surface ;  and  where  there  are 
inequalities  he  would  fill  them  up  with  v^etable  soil,  so  as  to  cut  off  all  connectioa 
with  clay. 

3S78.  In  forming  the  basis  of  a  road  on  ajlow  bog,  Clarke  directs  to  strip  the  heathy 
sods  (tussocks)  off  the  whole  surface  of  the  side-drains,  and  place  them  with  the  heath 
uppermost  on  the  space  intended  for  tbe  road  ;  or  if  a  sufficiency  of  brushwood  or  fune 
can  be  procured,  it  will  answer  still  better ;  proceed  to  let  off  the  water  at  the  lowest  ends 
of  tbe  drains,  leaving  an  open  channel  in  the  middle  of  each ;  after  the  water  has  run  off 
for  some  time,  so  as  to  allow  the  moss  to  become  somewhat  finer,  throw  off  another  spit ; 
and  repeat  this  operation  month  ailer  month,  and  year  after  year,  till  the  space  for  the 
road  becomes  compact  and  dry ;  and  be  sure  to  keep  it  in  that  state  by  cleaning  the  drains 
frequently ;  there  should  be  eight  or  ten  inches  of  tough  clay  laid  over  the  tussocks  or 
brushwood,  which  will  be  greatly  the  l)etter  to  be  consolidated  by  rollers ;  this  part  of  the 
road  may  be  left  rather  higher  in  the  centre  than  the  other  parts,  to  allow  for  settling. 
There  is  no  situation  where  it  is  more  difficult  to  make  a  good  road  than  through  a  flow 
bog,  but  if  once  made  well,  it  is  the  most  permanent  of  all  roods,  and  from  its  elasticity, 
the  most  easy  to  horses. 

S379.  In  forming  the  basis  of  a  road  on  thin  moor,  the  whole  of  the  peat  should  be  re- 
moved ftx)m  the  space  on  which  the  road  is  to  be  made ;  for,  if  allowed  to  remain  between 
the  hard  subsoil  and  tbe  small  stones,  the  weight  of  carriages  would  press  down  the  latter, 
force  up  the  black  peat  through  them,  and  totally  spoil  the  road ;  this  happens  only 
where  there  is  a  thin,  soft,  peaty  stratum  between  two  hard  bodies,  for  in  deep  hog,  the  elas- 
tic!^ of  the  foundation  yields  to  the  superficial  pressure,  and  contributes  to  the  durabili^ 
of  the  materials ;  after  this  has  been  so  removed,  the  surface,  when  formed  and  drained, 
will  be  ready  for  the  road  materials. 

3380.  Informing  the  base  or  metal  bed,  Paterson  observes,  ''  it  is  common  to  cut  it  to 
the  exact  br^th  and  depth  of  the  metals,  and  to  make  it  quite  flat  in  the  bottom,  or  level 
from  the  one  side  of  the  metals  to  the  other.  Supposing  this  metal.bed  to  be  formed 
fourteen  feet  broad,  and  nine  inches  deep,  on  a  breadth  of  fourteen  feet,  the  metals 
would  require  to  be  about  three  inches  higher  in  the  middle  than  on  the  sides.  In  this 
case  then,  they  would  be  nine  inches  deep  on  the  sides,  and  twelve  on  the  middle ;  and  as 
it  is  evident  that  tlie  middle  of  the  road,  where  the  metals  are  deepest,  is  not  subjected  to 
so  much  fiUigue  and  waste  from  the  tread  of  the  horses'  feet,  as  that  nearer  the  sides  is 
from  the  grinding  of  the  wheels,  this  is,  ther^ore,  a  waste  of  metals  on  the  middle  of  the* 
road.  But  this  is  not  the  greatest  evil  of  which  I  complain.  The  metal >bed  being  cut 
into  the  solid  ground,  and^ol  in  the  middle,  and  having  the  earth  on  each  side  about 
nine  inches  higher  than  it, —  this,  upon  any  other  ground  than  that  of  dry  sand  or  gravel, 
forms  a  bed  for  retaining  the  water,  as  well  as  for  holding  the  metals,  which  often  deluges 
the  middle  of  the  road  with  mud  or  gutters,  when  it  mi^t  be  prevented.  I  would 
therefore  propose,  that  a  metal-bed  of  fourteen  feet  broad  should,  instead  of  being  level, 
have  a  rise  in  the  middle  of  at  least  four  inches,  which  will  make  a  declivity  from  the  middle 
to  each  side  of  nearly  two  inches  in  the  yard.  Then  supposing  the  suiface  of  the  metals 
to  have  the  same  shape  as  mentioned  above,  via.  three  inches  higher  on  the  middle  than 
on  the  edges,  tbe  metals  on  the  sides  will  be  the  same  depth  as  formerly  mentioned, 
namely,  nine  inches ;  but  instead  of  twelve  inches  on  the  middle,  they  will  then  only  be 
seven  inches  deep,  which  makes  a  saving  of  five  inches.  This  saving  of  five  inches  on  the 
middle,  or  two  inches  and  a  half  on  the  whole  breadth  of  the  metals,  is  very  considerable ; 
but  this  is  not  the  only  benefit  arising  from  this  mode  of  procedure.  The  metal-bed  having 
a  slope  from  the  middle  to  each  side  of  the  road,  so  far  from  retaining  the  water,  runs  it 
off  from  the  middle ;  and  this  will  be  of  more  service  in  keeping  the  road  in  good  order 
ever  afterwards,  than  if  you  were  to  put  three  or  four  mches  more  of  additional  depth  to 
the  metals  on  the  common  plan.  This  appears  to  me  to  carry  so  much  of  common  sense 
on  tbe  face  of  it,  that  I  am  surprised  it  has  not  ere  long  this  time  been  generally  adopted.'* 
Here  Paterson  seems  to  infer  that  water  may,  or  rather  does,  penetrate  the  stratum  of 
metal  to  the  base,  which,  in  properly  made  roads  will  at  least,  not  often  be  the  case.  The 
argument  of  a  saving  in  materials  is  quite  sufficient  to  justify  him  and  Telford  in  adopting 
the  elliptical  form  for  a  basis. 

8381.  A  soft  base  is  always  preferred  by  M<Adam,  who  drains  effectually  and  puts  no 
intervening  material  between  the  metals  and  the  earth,  even  if  it  were  a  bog,  '*  provided 
it  admitted  a  man  to  walk  over  it."  {ExammaHon,  &c.  1819.)  The  Somersetshire 
morass  is  so  extremely  soft,  he  says,  <<  that  when  you  nde  in  a  carriage  along  the  road, 
you  see  the  water  tremble  in  the  ditches  on  each  side ;  and  after  there  has  been  a  slight 
fhwt,  tbe  vibration  of  the  water  from  the  carriage  on  the  rood,  will  be  so  great  as  to  hrkk. 
the  young  ice.  I  never  use  large  stones  on  the  bottom  of  a  road ;  I  would  not  put  k 
.Luge  stone  in  any  part  of  it,  nor  faggots,  nor  any  material  lafger  than  will  weigh  six 
oum^    If  ^  road  be  made  smooth  and  solid,  it  will  be  one  masi^  and  the  effect  of  tho 
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flubfitrata,  whether  cliy  or  tend,  can  never  be  felt  in  eflbct  by  carriages  going  over  the 
road ;  because  a  road  well  made  unites  itself  in  a  body  like  a  piece  of  timber  or  a 
board. 

3382.  An  inUructwe  jjroof  of  the  preference  given  by  M^Adam  to  a  soft  base  is  derived 
finnn  a  case  wliich  occurred  near  Montrose.  Tlus  case  was  sent  to  him  by  Faterson  in 
the  following  report  '*  This  road,*'  says  the  reporter,  "  for  about  a  mile,  goes  over  a  bank 
of  sea-beach,  many  feet  in  depth,  and  all  round  stones  from  two  to  five  or  six  inches  in 
diameter.  Always  as  the  stdbes  above  three  inches  work  up,  and  make  their  appearance 
on  the  surface,  they  are  taken  off  to  the  side  of  the  road,  and  broken  to  the  ordinary  size, 
Thb  has  been  done  several  times  every  year  for  many  years  back,  but  the  road  always 
continues  loose  and  open  as  ever."  llie  answer  of  M*Adam  was,  «  I  am  of  opinion 
that  you  will  not  have  a  good  and  solid  road  over  this  beach,  until  you  have  a  depth  of 
eight  or  ten  inches  of  properly  broken  metals  on  the  surface;  and  probably  it  might  be 
an  improvement  to  put  under  them  a  few  inches  of  soil,  as  the  bottom  is  so  very  loose. 
Rut  although  the  great  mass  of  stones,  over  which  this  road  is  made,  is  of  the  best  quality, 
yet  as  the  greater  part  of  them  are  under  three  inches  diameter,  I  am  afraid  that  were  they 
even  broken  to  my  size,  they  will  not  bind  together  as  if  broken  from  larger  stones." 

SS83.  M^AdanCs  Answer,  —  «  The  road  you  have  sent  me  a  report  of,  is  novel  in  its 
situation,  but  very  far  from  hopeless.  The  sea^beacfa,  of  which  it  is  wholly  composed, 
should  be  picked ;  that  is  to  say,  the  large  sized  pebbles  should  be  carefully  removed 
from  the  surface,  and  carried  to  the  side  of  the  road,  and  there  broken,  not  to  what  your 
surveyor  calls  my  size,  which  is  six  ounces,  but  smaller,  say  to  three  or  four  ounces.  And 
I  must  also  warn  you,  that  any  round  stone,  when  broken  in  half  so  as  to  form  a  hemis- 
phere, is  nearly  as  unmanageable  and  as  little  likely  to  consolidate  in  a  road,  as  one  left 
quite  round ;  therefore,  with  regard  to  weight,  your  stones  must  be  taken  so  as  to  form 
as  many  angles  as  possible.  No  large  pebble  must  be  left  in  sight  upon  the  bottom  of 
the  road,  otherwise  they  will  work  up  through  the  broken  stones,  of  which  your  road  will 
be  composed ;  but  having  prepared  a  surface  upon  which  to  place  your  road,  by  removing 
the  large  sized  pebbles  (I  mean  all  above  six  ounces),  and  even  covering  the  surface  with 
sand  soil  or  other  soft  matter,  lay  on  your  properly  broken  stones."  Peterson  entirely 
concurs  with  M*  Adam  in  regard  to  the  advantage  of  a  soft  base,  adding  in  his  last  puli^ 
lication  {Letters,  &c.  1822.),  **•  although  the  ground  under  the  materials  can  never  be 
too  dry,  the  materials  never  uniie  so  firm  when  placed  upon  a  hard  rock,  or  upon  gravel, 
as  they  do  upon  earth,  moss,  or  sand.  There  should  always,  therefore,  be  a  few  inches  of 
the  one  or  the  other  of  these,  put  under  the  road  as  a  bed  for  the  materials,  where  it  is  on 
a  rocky  or  gravelly  bottom." 

3384.  When  the  basis  consists  jtartly  of  firm,  and  partly  of  loose  materialsy  or  mooed 
earth,  some  nicety  is  required  to  determine  the  allowance  for  the  sinking  of  the  latter,  and 
indeed  roads,  under  such  circumstances,  cannot  often  be  finished  out  of  hand.  Some 
judicious  directions  on  this  subject  are  given  by  Peterson.  **  When  a  road,"  he  observes, 
**  is  formed  along  the  side  of  a  hill,  or  sloping  bank,  the  earth  that  is  produced  from  the 
aide-cutting  nnakes  up  a  part  of  the  breadth  of  the  road ;  so  that  the  road  is  formed,  part- 
ly on  the  solid  ground,  and  partly  on  the  embankment.  All  new-made-up  earUis,  or 
embankments,  subside  a  little,  whatever  be  the  nature  or  quality  of  the  stuff  of  which 
they  are  composed.  For  which  reason,  that  part  of  the  breadth  of  die  road,  that  is  formed 
upon  the  embankment,  should  be  raised  a  little  higher  than  the  solid  ground.  No  pre- 
cise rule  can  be  given  to  ascertain  exactly  how  much  the  different  kinds  of  earths,  days, 
gravel,  &c.  will  subside ;  but  the  following  has  been  found  so  near  to  the  truth,  in  most 
cases,  that  it  may  with  safety  be  admitted  as  a  general  rule. 

3385.  At  all  places  where  there  are  embankments,  whether  oiver  hollow  ground,  or 
along  the  side  of  a  sloping  bank ;  for  every  foot  that  these  embankments  or  mounds  are 
raised  in  height,  one  inch  may  be  allowed  for  subsiding.  So  that  if  an  embankment,  or 
the  outer  edge  of  a  road  formed  from  the  side-cutting,  requires,  for  instance,  six  feet  deep 
of  forced  earth  to  bring  it  to  the  level  required,  in  iSbat  case  it  should  be  made  six  inches 
higher,  —  namely,  six  feet  six  inches  upon  the  newly-made-up  ground.  And  it  will  be 
found,  in  general,  to  be  about  six  months,  from  the  time  that  the  embankment  has  been 
made,  until  it  has  become  properly  consolidated  together. 

3386.  The  materials  of  the  road  may  be  considered  in  regard  to  their  nature  or  kind, 
the  proper  size  and  weight ;  the  outline  of  their  upper  surfiure,  and  the  mode  of  laying 
them  on,  and  consolidating  them. 

3387.  Stone  is  universally  allowed  to  be  the  best  kind  of  material  Tor  roads,  and  granite, 
trap,  or  flint,  the  best  species;  next  in  order  are  some  sorts  of  limestone,  and  hard  sandstone. 
Soft  claystone  is  the  worst.  Limestone  is  the  principal  material  in  Wiltshire,  Somerset, 
shire,  Gloucestershire,  and  Ireland :  Granite  and  trap  in  the  north  of  England  and 
Scotland ;  slatestone  in  North  Wales ;  sandstone  pebbles  in  Shropshire  and  Stafibrd- 
shire ;  flint  in  Essex,  Sussex,  and  part  of  Kent ;  and  gravel  in  Middlesex  and  JSurrey. 
**  The  stones  used  for  the  metals  of  any  road,"  Peterson  obsccves,  **  diould  alwmys  be  the 
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hardot  tnd  mott  durable  that  the  place  or  neighborhood  can  afford.  But  this  dura* 
billty  will  be  found  in  a  great  measure  to  depend  on  the  dfjmeas  of  the  road.  FVeetton^ 
of  a  moderate  hardness,  such  as  chemists  would  term  No.  6,,  <  that  would  with  difficulty 
yield  to  the  knife/  will  make  a  very  good  road  on  a  dry  sloping  bank,  exposed  to  the 
sun  and  air,  or  even  on  a  level  surface  that  has  a  dry  gravelly  bottom.  Nay,  even  seven 
or  eight  inches  deep  of  such  metals  on  such  situations,  will  make  a  better  rood  than 
twelve  inches  of  the  best  metals,  where  the  bottom  is  constantly  damp,  and  will  actually 
surpass  it  in  point  of  durability.  Hiis,  however,  is  not  meaVit  to  give  a  preference  to  those 
metals,  but  merely  to  show  the  great  diff*eTence  there  is  betwixt  a  wet  and  a  dry  bottom ; 
and  that  such  metals  will  answer  very  well  in  the  situations  above  described.  Still  it 
must  be  held  as  a  general  rule,  to  take  the  best  and  hardest  metak  the  neighborhood  can 
afford,  as  formerly  mentioned.'* 

3388.  But  the  /lardett  metait  wUl  not  aitoayt  be  found  the  most  durable ;  and  here  it  may 
be  remarked,  as  another  general  rule,  with  some  exceptions,  that  the  worse  they  are  to 
break,  the  greater  their  durability.  Some  stones,  for  instance,  as  hard  as  No.  9.  of  mine- 
ralogists, «  such  as  would  give  a  few  feeble  sparks  with  strit,*'  are  so  free  that  they  will 
fly  under  the  stroke  of  a  hammer  like  so  many  pieces  of  glass.  These,  although  very  hard, 
being  of  a  quality  so  free  and  brittle,  will  grind  down  by  the  wheels  rather  easily,  and  in 
time  of  rains  will  be  formed  into  mud ;  wbile,  on  the  other  hand,  there  are  stones  not 
harder  than  No.  7.  that  are  so  tough,  that  there  is  great  difficulty  in  breaking  tbem. 
Yet  these  latter,  although  two  degrees  softer,  will  absolutely  last  longer  than  the  former, 
on  any  road  whatever. 

3389.  Ftints  reduced  to  a  small  size,  and  mixed  with  chalk,  make  an  excellent 
road  in  dry  weather ;  but  clialk  being  very  absorbent  of  water  they  become  slippery 
and  soft  in  moist  weather,  and  are  much  affected  by  frost. 

3390.  Whinttone,  M'Adam,  and  all  road  engineers,  agree  in  considering  the  most 
durable  of  all  materials ;  and  wherever  it  is  well  and  judiciously  applied,  the  roads 
are  comparatively  good  and  cheap.  Fry,  however,  baa  uniformly  observed,  in  various 
parts  of  England,  that  where  limestone  is  used,  the  roads  are  the  best,  and  this  superiority 
is  not  in  his  opinion  owing  merely  to  the  hardness  of  this  substance,  but  also  to  its 
adhesive  or  cementing  property  :  how,  otherwise,  he  says,  are  we  to  account  for  the  firmness 
and  solidity  of  Uie  roads  around  Bristol,  that  are  made  of  white  limestone. 

3391.  Gravel  h  of  two  kinds,  that  obtained  from  pits,  and  that  from  the  beds  of  ri\ers» 
Gravel  is  generally  silicious  and  hard ;  otherwise  indeed  it  would  have  been  worn  down 
to  sand,  in  undergoing  the  operation  which  has  rendered  it  gravel.  This  material  is  chiefly 
used  on  the  roads  round  London :  it  is  often  found,  Peterson  observes,  **  to  answer  very 
well  in  point  of  durability.  But  such  kind  of  gravel,  being  composed  chiefly  of  hard  aand, 
and  smooth,  little,  round  stones,  does  not  so  easily  bind  tog^her,  and  seldom  make  a 
very  firm  road.  On  the  other  hand^  stones  that  are  broken  have  so  many  sides  that 
they  readily  lock  into  one  another ;  whereas  the  small  round  gravel  keeps  rolling  and 
shifting  about  by  every  motion  of  the  wheels.  All  road  metals,  therefore,  should  be 
of  stones  as  large  as  to  require  breaking  before  they  are  used.  The  roads  on  whicb 
gravel  will  be  found  to  answer  best,  are  those  which  are  neither  too  wet  nor  too  dry.  I 
have  seen  a  road  made  with  such  kind  of  materials,  not  only  easily  rutted  in  time  of 
the  winter  rains ;  but  the  same  road,  in  the  drought  of  summer,  became  as  loose  as  ashes, 
and  was  then  also  very  easily  rutted ;  while  in  a  medium  betwixt  these  two  extrenaes,  it 
answered  exceedingly  well.  Upon  die  whole,  it  would  be  improper  to  use  gravel  for  any 
turnpike  or  public  road,  where  stones  can  be  got  that  require  to  come  under  the  hammer.*' 
(  Treatise,  j-c.  p.  3 1 . ) 

3392.  The  gravel  of  which  roads  are  usually  formed,  is  mixed  with  a  large  portion 
of  clay,  and  because^the  component  parts  of  gravel  are  round,  and  want  the  angular 
points  of  contact,  by  which  broken  stone  imites,  and  forms  a  solid  body ;  the  loose  state 
of  the  roads  near  London,  is  a  consequence  of  this  quality  in  the  material,  and  of  the 
entire  neglect,  or  ignorance  of  the  method  of  amending  it. 

3393.  Gravel  is  the  worst  material  for  m>aking  roads  subject  to  great  truffick,  Telford, 
on  being  asked  his  opinion  of  it  by  the  rood  committee,  replied,  "  I  am  of  opinion  that 
the  materials  in  the  whole  valley  or  plain  round  London  being  entirely  silicious,  or  flints, 
and  easily  ground  to  dust,  are  very  improper,  lliis  must  be  evident  to  every  person  who 
travels  near  London  in  any  direction.'*     In  this  opinion  M*Adam  concurs. 

3394.  Artificial  materials  for  roads  are  sometimes  had  recourse  to,  when  stone  or 
gravel  is  not  to  be  j^rocured,  and  sometimes  used  because  unfit  for  any  thing  else. 
Tliey  are  chiefly  the  scoria  of  founderies,  dross,  cinders,  &c.,  to  which  may  be  added 
burnt  clay ;  the  last  a  very  perishable  material.  It  is  burned  in  clamps  like  bricks, 
and  diffWs  from  them -in  bong  in  irregular  masses,  and  in  not  having  been  previously 
worked. 

.  3395.   The  preparation  of  materials  relates  chiefly  to  their  proper  size  or  weight,  and 
cleaning  from  earthy  miitlan. 
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9396*  Breaking  the  materiah  evenfy  is  a  point.  Marshal  obaeires,  on  which  very  milch 
depends.  For  by  doing  this,  the  wear  of  the  road  becomes  regular.  Where  the  heads 
of  large  stones  rise  above  the  general  surface,  they  become  obstacles  to  carriages,  and 
stumbling  blocks  to  horses:  beside  their  tending,  by  the  jolting  motion  which  they 
give  to  carriages,  to  indent  the  surface  on  either  side  of  them;  and  thus  to  increase 
the  roughness,  and  hasten  the  decay  of  the  road. 

S397.  The  proper  sizes  of  road  stones  requires  much  latitude.  Not  only  the  in- 
tended use  of  the  road,  but  the  nature  of  the  material,  is  to  be  considered.  A  road 
for  broaiiUwbeeled  carriages  of  burden,  only,  may  be  made  of  larger  stones  than  one 
for  narrow  wheels.  And  hard  stones  require  to  be  broken  smaller  than  those  which  more 
readily  wear  down,  and  form  a  travelable  surface.  For  when  once  the  surface  of  the 
materials  becomes  united  and  cemented  together,  and  its  rock-like  texture  established, 
the  stones  that  are  crushed,  and  the  smaller  fragments  which  are  splintered  off,  in  wear, 
serve  to  encrust  and  bind  together  the  stratum  of  stones  which  lie  next,  in  succea* 
sioD,  beneath :  especially  if  proper  attention  be  paid  to  the  irregularities  of  wear,  and 
to  bring  back  the  surface,  wherever  it  is  requisite,  to  its  original  evenness  of  convexity  i 
so  that  it  may,  in  every  part,  act  as  an  arch,  and  may  be  able  to  resist,  with  the  greatest 
firmness,  the  weight  witli  which  it  may  be  impressed. 

3398.  Informing  and  repairing  roads,  with  ^ones  of  sixe,  a  considerable  share  of  the 
expense  arises  from  the  labor  of  reducing  the  materials ;  and,  in  consequence,  the  smaller 
they  are  broken,  the  greater  becomes  the  expense.  This,  on  ordinary  occasions,  is  a 
serious  consideration.  Hence,  in  constructing  and  repairing  common  roads,  it  is  ad- 
visable, —  instead  of  reducing  the  surface  stones  to  small  fragments,  with  the  hammer, 
at  a  great  cost,  —  to  cover  them  with  materials  that  are  already  reduced ;  as  the .  rubbish 
of  stone  quarries,  soft  stones  or  gravel,  or  the  scrapings  of  the  road  to  be  repaired.. 
Such  cementing  materials  being  washed  and  worked  down,  by  rains,  and  the  action  of 
carriages  and  the  feet  of  travelling  animals,  among  the  surface  stones,  assist  much  in 
binding  and  fixing  them  in  a  firm  crust ;  and  in  making  the  road  immediately  passable, 
by  horses  and  light  carriages :  most  particularly,  if  the  whole  be  compressed,  and 
united  together,  with  a  heavy  roller  (suitable  to. the  purpose)  repeatedly  passed  over 
the  surface.  Such  is  Marshal's  opinion;  how  much  it  differs  from  M< Adam's  and 
Paterson*s,  cannot  but  be  remarked  by  the  reader.  * 

3399.  The  sixe  of  stones  jtreferred  by  Edgeworth,  is  not  specifically  mentioned ;  but  on 
hog;s,  he  would  lay  stones  of  six  or  seven  pounds  weight :  he  elsewhere  observes,  that  no 
stones  larger  than  inch  and  a  half  diameter  should  be  left  on  the  surface  of  the  road. 

3400.  The  size  which  Walker  approves  of,  he  has  not  given  in  very  definite  terms ; 
and  his  observation  as  to  the  foundation  acting  by  an  arch  is  in  our  opinion  erroneous. 
He  says,  <<  Where  whin  or  other  stone  is  to  be  used,  the  size  of  the  pieces  into 
which  it  is  broken  should  decrease  as  we  approach  the  surface,  the  superficial  coat- 
ing not  exceeding  a  cube  from  one  inch  to  one  inch  and  a  half.  If  the  foundation 
is  bad,  breaking  the  bottom  stone  into  small  pieces  is  expensive  and  injurious,  upon 
the  principle  I  have  above  described,  and  also  for  the  same  reason  that  an  arch 
formed  of  whole  bricks,  or  of  deep  stones,  is  to  be  preferred  to  one  of  the  same 
materials  broken  into  smaller  pieces ;  for  in  some  counties  tlie  materials  will  admit  of 
the  foundation  of  the  road  being  considered  as  of  the  nature  of  a  flat  arch,  as  well 
as  of  being  supported  by  the  strata  directly  under  it. 

3401.  The  size  of  metals,  according  to  Paterson,  should  be  different  for  the  upper 
and  under  surfaces  of  roads :  and  both  should  be  regulated  according  to  the  situation 
of  the  road,  and  the  nature  of  the  ground  over  which  it  is  formed.  "  Such  small 
broken  metals  as  are  most  proper  for  a  road  formed  on  a  sloping  bank,  or  on  a  very 
dry  bottom,  would  be  quite  improper  for  a  road  that  is  perfectly  level,  and  is  mudi 
subjected  to  dampness.  In  the  former  case,  even  six  or  eight  inches  deep  of  such 
metals  will  make  a  good  road ;  but  in  the  latter  case,  twelve  or  fourteen  inches  will 
be  found  inadequate.  In  the  former  case,  too,  the  metals  should  be  of  such  a  size 
as  may  fill  and  pass  through  a  ring  from  two  to  two  inches  and  a  half  in  diameter ; 
and  in  the  latter  cases,  they  should  not  be  under  three  inches ;  as  under  that  size  I 
have  never  found  them  to  make  a  durable  road  in  such  situations.  Every  road  that 
has  more  than  eight  inches  ^eep  of  metals,  should  have  the  half  of  these  in  the  bottom 
broken  considerably  larger  than  those  on  the  top.  If  the  road,  however,  has  a  dry 
hard  bottom,  there  is  not  so  much  need  for  this ;  but  if  the  bottom  is  soft  and  wet,  it 
is  of  the  greatest  service  in  making  a  firm  road,  and  preventing  the  metals  from  sink- 
ing: and  the  softer  the  bottom,  the  larger,  of  course,  they  should  be.**  But  it  is  to 
be  remarked,  that  the  same  author  in  his  Letters,  ^c.  published  three  years  afterwards^ 
says,  **  In  my  former  treatise  I  proposed,  where  the  bottom  was  soft,  to  have  the 
under  course  of  stones  a  little  larger  than  those  at  top.  This  I  have  seen  of  service,  in 
several  cases :  but  my  mode  of  draining,  which  should  never  be  neglected,  supersedes  thia 
entirely. 

M  m 
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3403.  The  criterion  of  the  adopted  bjf  i^Adamy  ii  lix  ounces,  or  under,  for  ettty 
part  of  the  stratum. 

3403.  The  sise  approved  ^  6y  Garke  is  not  defined,  but  it  should,  he  says,  be  small. 
<'  The  common  practice  is  to  lay  a  strstum  of  stones  nearly  the  size  of  a  man's  head,  as  a 
foundation,  and  to  cover  them  wilh  two  or  three  inches  of  smaller  ones ;  but,  from  ex- 
perience and  observation,  I  am  decidedly  of  opinion,  that  all  the  stones  should  be  small, 
and  as  nearly  as  possiUe  of  the  same  siae,  for  though  a  toad  made  as  above  described,  may 
be  very  good  at  first,  the  wheels  of  carriages  will  grind  the  small  stones  to  powder, 
the  large  ones  will  then  rise  to  the  surface,  and  the  road  vnll  become  intolerably  rough  ; 
and  though  frequently  repaired  with  new  materials  the  same  cause  will  produce  a  simi- 
lar effect ;  \vhereas,  if  all  the  stones  are  small,  and  nearly  of  the  same  sise,  they  will 
soon  be  cemented  into  one  solid  mass,  and  will  be  worn  evenly  to  the  last,  so  that  no 
rqttirs  will  ever  be  necessary,  but  the  addition  of  a  few  broken  stones  occasionally. "  (  Ofrf . 
on  Roads,  p*  11«) 

3404.  T%e  mode  of  preparing  gravel  is  nearly  the  same  by  all  the  best  road  engineers, 
who  agree  with  Telford,  that  it  ought  to  be  completely  cleansed  of  every  particle  of  clay 
or  earthy  substance,  and  its  diffi^rent  sizes  ought  to  be  selected  and  arranged  by  means 
of  riddling  or  washing.  In  tlie  use  of  the  riddle,  the  particles  of  earth  or  clay  adhere 
60  much  to  the  stones  that  it  frequently  requires  to  be  exposed  to  the  sun,  air,  and  frost 
for  several  months,  and  then  riddled  over  again.  In  this  gravel,  the  stones  are  o/  dif- 
ferent sizes  and  different  shapes;  all  those  that  are  round  ought  to  be  broken  with  a 
small  hammer.  Some  attempt  to  attain  the  same  end  sooner  by  washing ;  but  this  is 
both  a  more  expensive,  and  less  effectual  mode  than  that  of  taking  advantage  of  the 
weather. 

.  3405.  The  mode  of  breaking  stones  recommended  by  Edgeworth  is  by  persons  sitting, 
and  using  small  hammers.  A  hard  stone  should  be  used  as  an  anvil,  and  the  stone  to 
be  broken  may  be  advantageously  held  in  a  forked  stick.  Attempts  have  been  made 
some  years  ago  to  break  limestone  for  roads,  by  the  force  of  hones,  wind,  and  water. 
Stampers,  shod  witli  iron,  and  raised  by  proper  mill- work,  were  employed ;  they  were 
let  to  fall  upon  blocks  of  whinstones.  These  mills  were  found  profital>le  for  breaking 
limestone  to  powder,  as  a  manure,  where  fuol  was  scarce,  but  they  crushed  the  stone  to 
dust  rather  than  tO  fragments;  if  lighter  stampers  were  employed  they  frequently  fUled 
to  br»ik  the  stone.  Feeding  the  mill  was  also  found  difficult  and  dangerous.  This 
unsuccessful  attempt  should  not  discourage  mechanics  from  farther  trials.  Stones  pre^ 
viously  broken  to  the  size  of  five  or  six  inches,  might  be  thrown  upon  a  strong  circular 
horizontal  grating,  made  of  cast-iron.  The  stones  might  he  forced  downwards -through 
this  grating  by  an  iron  rammer  on  an  edge ;  they  would  thus  be  broken  to  fhtgrnents 
that  could  not  exceed  a  certain  size,  and  that  would  not  be  reduced  to  powder. 

3406.  The  manner  of  breaking,  according  to  Telford,  is  of  gi^eat  importance.  More  de- 
pends, he  says,  on  the  weight,  shape,  and  manner  of  using  hammers  than  any  one  can 
conceive  who  has  not  had  much  experience  in  road-making ;  the  difference  in  managing 
this  operation  being  not  less  than  ten  per  cent. ;  and  is,  besides,  of  equal  importance 
towards  the  perfection  of  the  road ;  the  size  and  weight  of  tlie  hammer  he  would  appor- 
tion to  the  size  and  weight  of  the  stones,  and  the  stones  should  be  broken  upon  the  heap, 
not  on  the  ground.  It  must  be  evident  that  using  round  stones  instead  of  broken  ones, 
will  be  the  means  of  deranging  the  position  of  those  near  them,  and  of  grinding  them  to 
pieces. 

3407.  According  to  M'Adam  the  only  method  of  breaking  stones  both  for  eflf^  and 
economy,  is  by  persons  sitting ;  the  stones  are  to  be  placed  in  small  heaps,  and  women, 
boys,  or  old  men  past  hard  labor,  must  sit  down  with  small  hammers  and  break  them, 
so  as  none  shall  exceed  six  ounces  in  weight. 

3408.  Breaking  by  machinery*  On  a  new  line  of  road,  between  Bury  and  Bolton,  in 
Lancashire,  a  rotatory  pteam-engine  is  attached  to  a  machine  similar  to  a  stone-miU,  but 
considerably  stronger,  which  breaks  the  stones  to  cover  the  road  at  the  astonishing  rate 
of  seventy  or  eighty  tons  in  ten  hours.  The  engine  is  moveable  on  wheels,  so  that  it 
can  be  removed  to  any  part  of  the  road  without  being  taken  to  pieces.  {^London  Journal 
of  the  Arts,  &;c.  Sept.  1822.) 

3409.  WAdanCs  criterion  for  me  is  weight.  On  being  asked  by  the  road  oonu> 
missioners  to  mention  the  dimensions,  he  stated,  that  there  was  very  little  difflerence  in 
the  weight  of  the  stones  used  in  road-making.  '<  I  did  imagine,"  hie  says,  "  that  a  diC 
ference  existed,  but  liaving  weighed  six  ounces  of  different  substances,  I  am  confident 
there  is  little  difference  in  appearance  and  none  in  effect ;  I  tliink  that  none  ought  to 
exceed  six  ounces ;  I  hold  six  ounces  to  be  the  maximum  sise.  If  you  made  the  road 
of  all  six-ounce  stones  it  would  be  a  rough  road ;  but  it  b  impossible  but  that  the  greater 
pan  of  the  stones  must  be  made  under  that  size.**  *  Do  you  find  %  measure  or  ring  through 
wluch  the  stones  vriU  poss,  a  good  method  of  regulating  theur  size  ?*  — > "  TlMt  is  a  very 
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good  w&j,  but  I  always  make  my  sunreyora  cairy  a  pair  of  scales,  and  a  six-ounce  weight 
in  their  pocket,  and  when  they  come  to  a  heap  of  stones,  they  weigh  one  or  two  of  the 
largest,  and  if  they  are  reasonably  about  the  weight,  they  will  do ;  it  is  impossible  to 
maxe  them  come  exactly  to  it.'* 

S410.  fVUh  respect  to  the  size  of  stones,  Paterson  disapproves  of  six  ounces  being 
made  the  maximum  as  proposed  by  M*Adam.  "  I  find,'*  says  he,  *'  tliere  are  many 
under  the  weight  that  are  yet  of  a  very  improper  shape  and  size ;  even  from  three  to 
four  inches  between  the  extreme  points.  Besides,  scales  for  weighing  are  not  so 
portable  nor  convenient,  as  gauging  rings  for  the  size.  The  ring  1  generally  use  is 
two  inches  and  a  half  in  diameter ;  and  tiie  stones  should  be  broken  so  that  the  largest 
may  pass,  in  any  direction,  through  it.  On  this  plan  you  have  the  materials  smaller, 
more  equal,  and  more  square  in  shape  than  on  his  plan.  An  inexperienced  person,  on 
the  first  view  of  it,  may  think  otherwise ;  but  it  is  a  fact,  that  taking  my  ring  as  a  guage, 
you  will  not  have  five  stones  in  a  thousand  that  will  exceed  four  ounces  in  weight ;  and 
none  of  improper  shape  or  dimensions :  while  on  Mr.  M' Adam's  plan  you  will  have 
more  than  twenty  in  a  thousand  tliat  will  not  pass  longitudinally,  even  through  a  three 
inch  ring.  It  is  now  nearly  three  years  since  I  first  heard  of  his  standard  weight. 
During  that  time  I  have  had  people  both  woricing  to  it,  and  also  to  my  ring-gauge ; 
but  I  have  uniformly  found,  that  mine  are  so  much  smaller  that  they  cost  about  slJ^IH 
more  in  breaking  ^lan  his.  Upon  the  whole,  then,  I  would  recommend  the  ring  as 
every  way  preferable  to  the  scales :  and  I  have  no  doubt  that  it  would  be  an  improvement 
even  to  reduce  the  rine  a  little  where  the  ground  under  the  road  is  so  completely  dried 
by  the  method  I  have  described." 

3411.  With  respect  to  the  dejJtk  of  metaU,  Marshal  mentions  twelve  inches;  but 
Edgeworth  considers  an  average  of  nine  inches  as  sufficient  for  any  road  on  a  good 
basis ;  and  two  thirds  of  the  quantity,  he  says,  will  make  an  excellent  road  at  a  distance 
from  any  great  town. 

3412.  7%0  depth  of  materials,  according  to  Walker,  depends  so  much  upon  the  soil 
and  the  nature  of  the  materials  themselves,  that  it  is  impossible  to  lay  down  «ny  general 
rules  for  them.  The  thickness  ought  to  be  such  that  the  greatest  weight  will  not  afi*ect 
more  than  the  surface  of  the  shell,  and  it  is  for  this  purpose  chiefly,  that  thickness  is 
required,  in  order  to  spread  the  weight  which  comes  upon  a  small  part  only  of  the  road 
over  a  large  portion  of  the  foundation. 

3413.  T%e  depth  of  solid  materials  recommended  by  M*Adam  is  ten  inches,  which  he 
thinks  equal  to-carry  any  thing  when  well  consolidated,  and  whether  on  a  soft  or  hard 
substratum  ;  he  should  prefer  a  soft  one.     (Examinations,  Jj[C,  1819.) 

3414.  The  depth  of  metals,  according  to  Paterson,  should  be  regulated  according  to 
their  quality,  the  situation  of  the  road,  and  the  nature  of  its  ba^s.  On  the  generality  of 
turnpike  roads  it  should  be  made  from  ten  to  twelve  inches ;  and  upheld  i^rwards  at 
the  depth  of  nine  or  ten  inches.  Yet,  in  some  situations,  even  ax  or  eight  inches  will 
make  a  much  better  road  tlian  twelve  or  fourteen  in  other  situations. 

3415.  With  respect  to  the  shape  of  the  surface  of  the  metals,  almost  all  road-makers 
agree  that  it  should  be  convex,  but  they  differ  a  little  in  the  degree  of  convexity.  It  b 
also  aRowed  by  most  of  them  that  on  roads  up  ascents,  the  surface  of  the  metals  may  be 
flat,  bevelled,  or  somewhat  inclined  to  one  side.  Concave  roads  are  not  here  taken 
into  account  as  they  require  a  different  general  plan,  and  may  be  considered  as  not  re- 
soled to  in  preference,  but  from  accidental  circumstances. 

3416.  The  proper  convexity  of  a  wet-weather  road,  according  to  Marshal,  is  to  be 
regulated  by  a  variety  of  circumstances :  as,  first,  by  the  materials  of  which  it  is  to  be 
formed :  soft  materials  are  most  liable  to  be  worn  into  ruts  and  hollows,  and  require  to 
be  laid  up  with  a  quicker  descent  for  rain-water,  than  hard  materials ;  which  require  less 
elevation  or  rotundity  of  surface ;  and  least  of  all  a  firm  even  pavement.  Secondly,  a 
convex  road  in  the  face  of  a  steep  is  to  be  laid  up  higher,  with  a  given  material, 
than  one  on  more  level  ground,  on  which  rain-water  has  no  other  tendency  than  to  the 
rides ;  whereas,  in  the  face  of  a  steep,  it  may  have  an  equal  or  greater  tendency  along 
the  line  of  the  road ;  and  is  liable  to  be  caught  by  tlie  slightest  impressions  of  wheels  ; 
and  thus  to  wear  channels,  as  may  too  oflen  be  seen,  from  the  top  to  the  bottom  of  Uie 
hill.  Even  where  the  surface  of  tiie  road  is  perfecUy  smooth,  it  may  have  twice  the 
distance  to  run,  before  it  reach  tlie  outer  margin,  that  it  has  on  a  level.  And,  thirdly, 
the  degree  of  convexity  is  to  be  determined,  in  part,  by  the  width  of  the  road ;  the 
materials  and  descent  being  equal.  A  wide  road  requires  to  be  formed  with  a  greater 
sideways  descent,  than  a  narrower  one ;  which  more  readily  frees  itself  from  rain-water ; 
inasmuch  as  tlie  distance  is  shorter  from  the  crown  to  the  outskirts  of  the  road.  Nor  is 
freeing  a  road  from  rain-water  the  only  object  to  be  kept  in  view,  with  regard  to  its 
convexity.  The  ease  and  safety  of  carriages,  and  particularly  those  of  burden,  whose 
loads,  being  of  light  materials  are  laid  up  high,  require  to  be  consulted.  A  carriage  moves 
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most  firoel J,  and  with  tbe  least  exertion  of  dnught,  when  ihe  load  lies  etenly  upon  the 
wheels  on  either  side.  In  proportion  as  the  weight  is  thrown  on  one  side,  or  the  other, 
the  resistance  is  increased ;  especially  on  a  road  which  is  liable  to  impression.  Hence,  an 
inconveniency  of  a  highly  convex  road  in  the  face  of  a. steep ;  and  hence  the  utility  of 
breaks  in  long  ascents. 

S417*  It  it  evident  thai  even/ part  of  a  ro€ul  should  be  equally  aiui  duly  convex;  should 
be  equally  safe  and  easy  for  carriages  of  every  description,  otherwise  it  becomes  more 
partially  worn ;  the  more  levd  parts  only  are  used,  the  steeper  being  in  a  degree  useless. 
Hence,  a  road  of  even  and  due  convexity  is  not  only  easy  and  safe,  but  may  be  fwrned 
of  a  narrower  width,  than  one  whose  steep  sides  are  neither  easy  nor  safe  to  be  travelled, 
and  whose  crown  only  is  in  use.  On  measuring  different  passages  of  roads  which  ap- 
peared to  lie  in  the  most  desirable  form,  Marshal  found  that  their  convexity,  or  the 
elevation  of  the  crown  or  middle  of  the  road  above  the  base  line,  in  roads  of  twenty  feet 
in  width,  was  about  ten  inches ;  namely,  one  inch  in  every  foot  on  either  side.  And  he 
is  of  opinion  that  this  result  may  be  taken  as  a  general  guide  in  forming  roads,  this 
middle  degree  of  convexity  being  liable  to  be  altered,  according  to  tbe  width  of  therood^ 
the  nature  of  the  materials,  and  the  other  circumstances. 

3418.  A  whole  barrel  or  convex  road  cannot  easily  be  kept  up  in  a  narrow  site«  as  in 
the  case  of  narrow  lanes.  If  raised,  it  presently  wears  into  a  middle  track  and  two 
wheel-ruts,  with  foul  drains  on  either  side  of  them,  and  becomes,  in  wet  weather,  a  dir^ 
trough,  which  b  unfit  for  either  carriage  or  horses,  and  in  which  a  foot  passenger  has 
not  where  to  set  bis  foot.  But  if  such  a  lane  be  thrown  into  a  shelving  form,  resembling 
half  a  barrelled  or  convex  road,  a  greater  width  of  travelable  road  for  carriages  and 
horses  will  be  obtained ;  ruts  will  not  be  so  liable  to  be  formed ;  the  whole  of  the  water 
of  rains  will  be  thrown  to  one  side,  while  the  other  will  afford  a  comfortable  walking 
path,  at  all  seasons.  It  is  to  be  remarked,  that  when  water  in  a  wet  season  is  apt  to  ocxe 
out  of  the  banks  on  the  upper  side  of  the  lane,  a  narrow  channel  is  to  be  cut,  to  prevent 
its  overflowing  the  road ;  or,  in  forming  the  bed  of  the  road,  tlie  inclination  may  in 
some  cases  be  reversed,  so  as  to  throw  the  drain  on  that  side  of  the  lane  from  whence  the 
spring  water  issues ;  thus  the  same  drain  will  serve  for  the  spring  and  the  rain-waters. 

3419.  Semi-convex  roads  are  applicable  not  only  to  narrow  lanes,  but  to  tbe  sides  of  hills, 
where  the  road,  as  it  generally  ought,  is  conducted  sidelong  (not  directly)  up  the  slope. 
By  this  form  of  the  road,  the  whole  of  the  water  which  falls  upon  it  will  be  got  rid  of 
without  inconveniency  or  expense.  And  the  bed  of  the  road  for  this  purpose  may  be 
made  narrower  tlian  for  a  full  convex  road,  a  circumstance  which  in  some  cases  may  be^ 
come  a  saving'of  much  expense.  The  upper  side  of  a  road  in  this  form  bdng  nearly 
level,  and  firm  to  the  foot  of  the  steep,  would  be  chosen  by  ascending  carriages,  while  the 
lower  side  would  acquire  a  looseness  of  surface,  and  be  used  by  laden  carriages  going 
downward ;  and  while  a  raised  footpath  on  the  lower  margin  would  be  a  secure  guard, 
and  a  relief  to  the  apprehensions  of  timorous  travellers. 

3420.  The  convexity  of  a  road,  according  to  Edgeworth,  need  be  no  more  than  what  will 
.prevent  it  from  being  worn  hollow,  before  it  can  be  conveniently  repaired ;  and  he  very 
judiciously  assigns  as  a  reason,  that  no  lateral  inclination  of  the  ground,  consistent  with 
the  safety  of  carriages,  would  empty  a  rut  of  three  inches  deep.  So  far  from  this  being 
the  case,  whoever  attends  to  the  fiict  will  find,  that  even  down  a  moderate  slope,  where 
any  dirt  remains  upon  the  road,  the  water  will  be  obstructed.  Even  if  there  are  no  ruts 
<m  a  road,  the  mud  and  sludge  will  not  run  down  aslope  even  of  two  degrees,  which  is 
the  utmost  inclination  that  should  be  permitted  on  a  mail  coach  road. 

3421.  The  degree  of  convexity  preferred  by  Benjamin  and  John  Farey,  is  twelve  inchea 
in  a  road  fif^-five  feet  wide ;  but  to  attain  tb's  shape  when  the  road  is  worn  down  in  first 
forming,  there  should  be  a  rise  in  the  centre  of  sixteen  or  eighteen  inches. 

3422.  The  decree  of  convexity  preferred  by  Walker  is  just  a  sufiicient  rise  tovrards  the 
middle,  to  incline  the  water  towards  the  sides ;  and  in  place  of  making  the  whole  width 
the  section  of  one  curve,  to  form  it  by  two  straight  lines,  forming  inch'ned  planes,  and 
joined  by  a  curve  towards  the  middle.  I  have  seen,  he  says,  '*  ridges  formed  in  what  I 
thought  well-farmed  land,  much  after  what  I  would  recommend  for  the  form  of  a  road. 
The  object  of  forming  the  land  into  ridges,  raised  a  little  in  the  middle,  is  the  same  as 
that  of  raising  the  middle  of  a  road  to  prevent  the  water  from  settling  upon  it ;  and  what 
is  sufficient  for  the  ploughed  land,  is  certainly  enough  for  a  road.  If  the  road  is  of  good 
stone,  four  to  five  inches  rise  in  ten  feet  is  sufficient ;  gravel  and  other  inferior  material, 
will  sJlow  a  little  more.  This  shape  not  only  assists  the  water  to  pass  from  the  centre 
towards  the  sides,  but  greatly  contributes  to  the  drying  of  the  road,  by  allowing  the  action 
of  the  sun  and  air  to  produce  a  great  degree  of  evaporation.  Surveyors  ought  to  use  a 
level  in  giving  roads  a  proper  shape,  in  order  that  the  surface  may  be  of  one  uniform  cur- 
vature, witliout  the  smallest  deviation,  in  any  one  spot»  from  the  prescribed  line  of  th^ 
cross  section.'* 


Book  II.  FORM  AND  ]Sf  ATERIALS  OF  ROADS.  533 

343S.  The  digree  ifoonveanfy  proposed  by  Clarke,  a  young  Irish  road  surveyor,  is  sttllless 
than  that  of  Telford.  Were  it  not  absolutely  necessary,  be  says,  to  let  the  rain-water  run 
oflT  quickly,  the  best  shape  for  a  road  would  be  a  flat  surface,  and,  therefore,  the  nearer 
we  can  approach  to  that  form  the  better ;  for,  if  the  road  is  much  elevated  in  the  centre 
wheel  carriages  will  all-run  in  the  middle,  and,  of  course,  very  soon  wear  that  part  into 
deep  ruts ;  and  if  they  are  then  forced  to  go  upon  the  sides,  almost  the  whole  weight  will 
press  upon  the  lower  wheel,  which  will,  of  course,  sink  deeper,  and  occasion  a  distressing 
resistance  to  the  shoulder  of  the  horse  at  that  side ;  therefore,  as  before  observed,  the 
flatter  a  road  can  be  made,  consistently  with  a  moderate  fall  for  the  lain -water  to  escape 
the  more  convenient  and  durable  it  wiU  be ;  for  a  road  should  be  as  hard  and  as  smooth  a« 
possible.  An  idea  of  a  perfect  road  may  be  formed  fit>m'a  frozen  canal,  where  flatness, 
smoothness,  and  hardness  are  combined :  in  imitation  of  such  a  surface  railways  were 
invented,  and  fully  illustrate  the  principles  assumed.  Roads  cannot  be  made  so  as  fully 
to  attain  those  perfections ;  but  we  should  always  have  them  in  our  view ;  for  the  nearer 
we  approach  to  such  a  standard,  the  less  will  be  the  friction,  and  tlie  greater  the  facility  of 
draught  On  a  site  of  sixty-three  feet  he  forms  a  metalled  road  of  thirty.four  feet  with  a 
rise  of  nine  inches  in  the  middle ;  a  six-feet  path  at  one  side,  and  a  ditch  and  bank  at 
each  side,  occupying  ten  feet  six  ixiches.  (Jig,4S*l,) 
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S424.  The  eonDexUy  preferred  by  Telford  is  no  more  than  is  just  sufficient  to  permit  the 
water  to  pass  from  the  centre  towards  the  sides  of  the  road ;  the  declivity  may  increase 
towards  the  sides,  and  the  general  section  form  a  very  flat  ellipsis,  so  that  the  side,  at  the 
time,  should  (upon  a  road  of  about  thirty  feet  in  width)  be  nine  inches  below  the  surface 
in  the  middle. 

3425.  The  degree  of  convexity  preferred  by  M*Adamy  is  less  than  that  approved  of  by 
any  of  the  road  engineers  mentionea,  unless  perhaps  Edgeworth.  "  I  consider,"  he  says, 
**  that  a  road  should  be  as  flat  as  possible  without  regard  to  allowing  the  water  to  run  off*  at 
all,  because  a  carriage  ought  to  stand  upright  in  travelling  as  much  as  possible.  I  have 
generally  made  roads  three  inches  higher  in  the  centre  than  I  have  at  the  sides,  when  they 
are  eighteen  feet  wide ;  if  the  road  be  smooth  and  well  made,  the  water  will  mn  off  veiy 
easily  in  such  a  slope.  When  a  road  is  made  flat,  people  will  not  foUow  the  middle  of 
it  as  they  do  when  it  is  made  extremely  convex,  which  is  the  only  place  where  a  carriage 
can  run  upright,  by  which  means  three  furrows  are  made  by  the  horses  and  the  wheels, 
and  the  water  continually  stands  there :  and  I  think  that  more  water  actually  stands 
upon  a  very  convex  road,  than  on  one  which  is  reasonably  flat." 

3426.  If  a  road  be  high  and  convex  in  the  middle.  Fry  observes,  no  care  of  the  surveyor 
can  prevent  the  formation  of  a  pair  of  ruts  along  the  ridge  of  the  road ;  from  an 
instinctive  operation  of  fear  every  driver  will  take  this  track,  as  being  the  only  part  of  the 
road  where  his  carriage  can  stand  upright ;  and  even  if  it  be  not  so  convex  as  to  ex- 
cite fear,  yet  the  inconvenience  of  travelling  on  a  sloping  road  will  always  produce  the 
same  effect. 

3427.  The  convexity  recommended  by  Paterson  on  the  level  ground,  where  the  bottom 
is  dry,  should  be  from  one  inch  to  one  inch  and  a  half  in  the  yard.  From  this,  the  de- 
cUrity  may  increase  even  to  three  inches  in  the  yard,  just  in  proportion  as  the  ground 
increases  in  wetness ;  but  beyond  that  declivity  it  would  probably  be  improper  Co  carry  it 
in  any  instance.  If  the  bottom,  however,  is  dry  sand  or  gravel,  the  convexity  should  be 
very  little  indeed.  But,  in  all  cases,  whether  wet  or  dry,  a  road  formed  on  sloping 
ground,  should  be  very  near  level  from  side  to  side.  The  reasons  are  obvious.  In  the 
first  place,  it  is  well  known  that  carriages  running  quickly  over  a  hill,  are  more  easily 
overturned  than  on  level  ground ;  it  would  therefore  be  dangerous,  in  this  respect  alone, 
were  the  road  to  have  much  slope  on  the  sides.  In  the  next  place,  as  the  great  end  in 
giving  it  the  convex  shape  is  to  run  off  the  water  and  prevent  it  from  lodging,  this  is 
not  so  necessary  on  a  roaid  formed  upon  sloping  ground,  as  there  the  water  wUl  not  lodge 
so  as  to  injure  it.  In  his  second  work,  {Letters,  ^c.)  Paterson  observes  of  the  above 
directions,  "  In  my  treatise  respecting  the  form  or  the  road,  I  proposed  the  slope  from 
the  edges  of  the  materials,  to  the  side  ditches,  to  be  from  one  inch  to  an  inch  and  a  half 
in  the  yard,  where  dry ;  and  to  increase  the  slope  a  little,  where  wet  But  by  adopting 
those  ^ains  under  the  road,  no  greater  slope  will  be  required,  in  any  situatioDy  than  an 
inch  to  the  yard. 
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3428.  fft/A  respect  to  the  order  and  mods  rf  laying  out  the  materkUtf  there  is  some  dif- 
ference of  opinion.  Some  begin  with  the  largest,  and  finish  with  the  very  soiaUest,  or 
with  gravel ;  some  lay  on  the  whole  at  once,  and  others  in  two  or  more  stratums,  and  so  oiu 
That  such  a  mode  of  depositing  materials  could  never  make  a  good  road,  is  evident,  for  the 
reasons  given  by  M'Adam  and  Clarke;  the  larger  stones  would  soon  rise  to  the  surface^ 
and  roll  about  loose  on  it ;  the  stratum  being  thus  broken  up,  would  tAxnit  and  retain 
water,  which,  by  the  traflSck  of  the  road,  would  render  the  substratum,  in  all  such  places, 
a  mass  of  mud,  and  the  whole  would  become  bad  in  proportion  to  the  trafiick,  the  sub- 
soil, and  the  climate.  Marshal  is  equally  wrong  in  his  directions  for  forming  farm- 
roads,  by  filling  the  wheel-tracks  with  hard  materials.  In  depositing  these,  he  says,  the 
largest  and  roughest  are  to  be  thrown  to  the  bottoms  of  the  wheel-trenches,  as  found- 
ations for  the  hardest,  which  ought  to  receive  the  immediate  pressure  of  the  wheeb,  the 
softest  and  finest  being  disposed  of  in  the  horse-track.  It  is  evident  the  continual  action 
of  die  wheels  in  the  same  rut,  aided  by  the  water  which  must  infallibly  lodge  there, 
would  soon  work  up  the  larger  and  rougher  stones,  and  render  the  traction  more  opprea- 
sive  than  if  no  metals  had  ever  been  laid  tliere. 

3429.  Telford* t  mode  of  disposing  of  the  materials  of  roads  is  as  follows :  —  Where  a 
road  has  no  solid  and  dry  foundation,  it  must  be  constructed  anew.  Upon  the  eighteen 
centre  feet  of  it  stones  must  be  put,  forming  a  layer  seven  inches  deep.  Soft  stones  will 
answer,  or  cinders,  particularly  where  sand  is  prevalent.  These  bottoming  stones 
must  be  carefully  set  by  hand,  with  the  broadest  end  down,  in  the  form  of  a  dose, 
neat  pavement ;  the  cavities  diould  be  filled  with  stone  chips,  to  make  all  level 
and  firm,  and  no  stone  should  be  more  than  five  inches  broad  on  its  face. 
Over  its  bottoming  of  stones  or  cinders,  six  inches  of  stones,  of  a  proper  quality,  broken 
of  a  size  that  will,  in  their  largest  dimensions,  pass  tlirough  a  ring  of  two  and  a  half 
inches  diameter,  must  be  laid.  The  six  feet  of  the  road,  on  each  side  of  the  eighteen 
centre  feet  (making  thirty  feet),  when  formed  of  a  proper  sliape,  may  be  covered  with 
six  inches  oif  good  clean  gravel,  or  small  stone  chips. 

3430.  No  covering  or  mixlure  of  any  sort  is  added  to  the  material  by  Edgjcwortk,  ex- 
cept clean  angular  gravel,  that  may  insert  itself  between  tlie  into^ces  of  the  stones  ; 
but  no  more  should  be  used  than  what  will  tlius  sink  to  a  level  with  the  surface.  If 
the  whole  were  covered  with  gravel,  it  would  be  impossible  to  discover  the  defects  of  the 
road,  till  it  might  be  too  late.  No  stones  larger  than  an  inch  and  a  half  diameter  should 
be  suffered  to  remain  on  the  road  ;  where  mudi  inaccuitury  in  this  respect  is  suspected, 
an  iron  ring  may  be  employed  as  a  gauge.  In  all  cases,  after  the  road  has  been  covered 
with  stones,  it  should  be  carefully  examined,  and  every  stone  that  is  too  large  should  be 
picked  ofif^  to  be  broken  smaller. 

3431.  The  jJ^^erence  generally  given  to  gravel,  Paterson  considers  to  be  greater  than 
it  deserves,  and  that  the  earth  obtained  from  the  sides  of  the  road,  free  of  expense,  will 
not  only  barely  answer  the  purpose,  but  in  most  cases  equally  well ;  and  that  on  a  per- 
fectly dry  bottom,  it  is  questionable  whether  it  sliould  not  even  be  preferred  to  gravel. 
It  is  in  winter  only,  and  on  wet  ground,  that  I  consider  gravel  entitled  to  any  preference 
whatever.    (Treatise,  ^c,  p.  43.) 

3432.  The  mode  of  laying  on  gravel,  according  to  Walker,  *'  is  to  lay  it  on  as  it  comet 
from  the  pit,  excepting  the  upper  foot,  or  eighteen  inches  or  so,  which  is  screened ; 
but  in  all  cases,  whether  the  material  is  gravel  or  hard  stone,  the  interstices  between  the 
pie<%s  should  be  filled  up  solid  with  smaller  pieces,  and  the  finishing  made  by  a  thin 
covering  of  very  small  pieces,  or  road-sand  or  rubbish,  for  those  interstices  must  be  filled 
up  before  the  road  becomes  solid,  either  in  this  way  or  l)y  a  portion  of  the  materials  of 
the  road  being  ground  down,  which  last  mode  occasions  a  waste,  of  the  material,  and 
keeps  the  road  unnecessarily  heavy  and  loose.  In  the  original  making  or  effectually 
repairing  of  a  road,  it  is,  I  think,  best  that  the  whole  of  the  proposed  thickness  be  laid  on 
at  once,  for  the  sake  of  the  road  as  well  as  of  the  traveller ;  the  materials  of  tlie  road  then 
form  a  more  solid  compact  mass  tlien  when  they  are  laid  in  tliin  strata  at  different  times, 
for  the  same  reason  tliat  a  deep  arch  of  uniform  materials  is  preferable  to  a  number  of 
separate  rings.'*  Laying  on  a  stratum  of  unsifted  gravel,  under  a  sifted  stratum,  is 
rather  at  variance  with  tlic  doctrine  of  **  a  deep  arch  of  uniform  materials  ;'*  and 
it  setitns  to  us,  that  when  a  stratum  of  properly  broken  stones  arc  to  be  powerfully 
rolled,  the  previous  filling  up  of  their  interstices  with  very  small  matters  might 
counteract  the  eiFcct  of  rolling,  in  squeezing  the  angular  stones  into  the  angular 
interstices. 

3433.  The  mode  of  laying  on  gravel  by  M*Adam,  is  that  of  scattering  with  a  shovel, 
and  never  emptying  down  cart  or  barrow-loads  on  the  middle  of  the  roadway,  as  is 
generally  practised.  He  completes  the  stratum  by  three  separate  layers,  leaving  the 
first  to  be  consolidated  by  wheels,  and  in  some  cabes  a  heavy  roller,  before  h^  lays  on 
the  second ;  and  the  second,  in  like  manner,  before  he  lays  on  the  last. 
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5434.  A  ewermg  from  four  tojbe  inchet  thick,  acootdtng  to  Fry,  forms  a  bod  or  maag, 
which  is  proof  against  the  severe  crush  of  heavy  wheels,  while  iq  the  case  of  a  very  thin 
covering,  the  stones  lying  bare  upon  a  hard  road,  and  receiving  in  this  unprotected 
state  the  stroke  of  every  wheel  ihat  passes  over  them,  like  the  thin  covering  op  a  mill. 
bed,  they  are  quickly  reduced  to  powder,  and  disappear.  Stones  in  a  thick  bed  are 
protected  from  the  immediate  destructive  grind ;  while  stones  that  axe  thinly  laid  on  are 
instantly  reduced  to  powder,  either  by  pressure  438 
or  grinding. 

5435.  Telfordy  in  filling  broken  stones,  and 
also  in  scattering  tliem  on  the  road,  makes 
use  of  a  pronged  shovel,  fourteen  inches  square, 
which  may  be  universally  recommended  for  this 
purpose  {Jig.  438  d)..  His  large  hammer  (a) , 
small  one  (6),  and  gauge  for  the  sise  of  the  broken 
stone  (c),  are  in  very  general  use,  as  well  as 
the  pronged  shovel.  Hammers  may  be  made 
of  cast  iron  where  the  stones  to  be  broke  are 
about  their  own  weight;  the  best  shape  is  a 
narrow  oval ;  the  advantage  of  using  cast  iron 
is  its  cheapness.     {Farm.  Mag.  xxii.  159.) 

3436.   Tdfor^t  level  for  adjusting  the  declivity  of  roads  from  the  middle  to  the 
aides  {Jig,  439.),  is  also  a  very  complete  implement  of  the  kind. 
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3437.    The  mode  of  depositing  materials  btf  Paterson  is  as  follows :  —  <<  Bottom 
metals  should  be  broken  on  the  road.     When  they  are  thus  broken,  they  are,  by  tlie 
force  of  the  hammer,  firmly  bedded  into  the  bottom,  and  are  so  closdy  and  compactly 
beaten  together,  that  they  become  like  pavement.     In  this  state  they  are  not  only 
less  liable  to  sink,  but  they  iorm  a  much  better  bed  for  the  top  metals  than  when  they 
are  thrown  loosely  on.     And  besides  this,  when  they  are  put  on  in  a  loose  manner, 
as  is  frequently  done,  the  mud  more  readily  works  up  through  the  metals  in  time 
of  rains,  and  makes  a  disagreeable  road :  the  top  metab  also  are  easily  beaten  down 
by  the  horses*  feet   and  the  carriages,  through  the  bpttom   stones,  when  loose  and 
open ;   so  that  the  small  metab  frequently  get  undermost,  and  the  large  ones  make 
their  appearance  at  the  surface,  very  much  to  the  injury  of  the  road.     Taking  all  these 
drcumstances,  therefore,  into  consideration,'  it  b  of  die  greatest  importance  that  the 
bottom  metals  should  not  only  be  mudi  larger  in  size,  but  that  they  also  be  broken  on 
the  road.  **     Thu  may  be  considered  as  at  variance  with  several  parts  of  Bsterson's  second 
publication.    {Letters,  j;c.)     Hie  road  being  drained  and  prepared  for  the  materiab,  he 
then  directs  (p.  8(X)  to  put  them  on  in  the  following  manner:—"  M* Adam's  mode  of 
putting  them  on  in  coats  of  three  or  four  inches,  though  good  in  particular  instances, 
will  not  do  as  an  universal  rule.     If  the  bottom  is  wet,  and  the  weather  rainy,  the  earth 
will  poach  and  work  up  through  the  materials,  in  spite  of  all  the  attention  and  care  that 
can  be  bestowed.     I  would,  therefore,  recommend  in  such  cases  to  put  on  the  first 
course  from  five  to  six  inches  thick.     But  then  to  leave  these  materials  to  consolidate,  or 
rather  to  move  and  shift  about  by  the  wheels ;  and  then  to  be  levelled  by  the  rakes,  alter- 
nately, according  to  M' Adam's  plan,  wears  away  the  comers  of  the  stones,  by  which 
means  they  do  not  unite  togetho*  and  make  such  a  firm  road.     'Diere  were  upwards  of  two 
miles  of  road  made  under  my  directions  lately,  on  which  I  caused  a  course  of  about  six 
inches  to  be  puL     But  before  opening  it  to  the  public,  I  got  a  heavy  stone  roller  to  ply 
upon  it  for  four  days.     This  beat  and  firmed  the  materials  so  much,  that  the  wheels  of 
the  carriages  made  little  impression  upon  it.     Of  course  the  materials  retained  their  an- 
gular points  more  than  in  rolling  and  shifting  by  every  carriage-wheel  that  passed ;  and 
there  was  less  labor  in  raking  and  levelling  the  road.     Thb  plan,  which  carries  reason  in 
the  face  of  it,  I  would  strongly  recommend.     As  to  M*  Adam's  plan  of  putting  on  the 
materiab  in  shovebfuU,  it  is  certainly  good.     I  used  to  prohibit  putting  them  on  with 
Qvts  (as  in  that  case  you  never  have  the  small  and  the  great  properly  mixed  together), 
and  generally  put  them  on  witli  wheeI>|>arrows.     But  even  this  docs  not  mix  them  quite 
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BO  well  as  to  Matter  them  whh  the  shovel ;  and  aa  it  Is  of  considerabla  importBDoe  to 
have  them  well  mixed*  I  would  by  all  means  recommend  the  mode  best  calculated  for 
that  purpose.** 

3438.  Rotting  nevdy  laid  on  metalt  is  generally  approved  of.  The  roller  used  should 
not  be  less  than  of  four  or  five  feet  in  diameter,  a  smaller  size,  especially  in  the  use  of  • 
gravel,  being  apt  to  drag  and  force  the  loose  materials  before  it.  Some  have  attempted 
to  keep  roads  in  order  by  occasionally  harrowing  and*  then  rolling  them ;  but  the  best 
judges  are  of  opinion  with  John  Farey,  {Evidence,  &a.  1819)  that  a  roller  cannot  be  be> 
neficially  used  upon  a  road  at  any  other  times  but  aner  new  coating  it  with  materials,  or 
after  a  frost,  or  when  the  sticking  of  mwt/priah  to  the  wheels  may  have  loosened  up  the 
stratum. 

Sect.  IV.     Of  paved  Roadu 

3439.  CautewaifS  and  pavements  are  chiefly  made  use  of  in  towns,  and  may  therefore 
be  considered  as  belonging  more  to  architecture  than  to  agriculture.  But  as  it  is  the  opi- 
nion of  some  of  the  first  engineers  that  pavements  might  be  introduced  with  advantage  on 
the  public  roads  for  some  dUtanoe  from  the  larger  towns,  we  shall  shortly  consider  this 
subject  with  reference  to  that  object  Paving,  as  applied  to  roads,  is  therefore  to  be  con- 
sidered as  a  substitute  for  a  part  or  the  whole  of  the  metalled  part  of  the  road,  and  not 
as  occupying  every  part  of  its  width  or  ute,  as  in  the  case  of  streets. 

3440.  For  roads  near  capital  or  great  commercial  towns,  paving,  according  to  Edgewoith, 
is  the  only  certain  method  yet  known  that  gives  sufficient  hardness,  smoothness,  and  per- 
manency to  a  road.  B.  and  J.  Farey  are  of  the  ^aroe  opinion,  and  the  latter  considers  it 
would  be  proper  to  pave  the  sides  of  all  the  principal  entrances  into  London.  Walker, 
who  was  the  engineer  of  the  Commercial  roaid,  ten  feet  of  tlie  centre  of  which  is  paved 
witli  granite,  and  has  given  great  satisfaction  for  upwards  of  16  years,  is  a  great  advocate 
for  paving.  The  advantage,  he  says,  of  paving  part  of  a  road  where  the  trafiSck  is  great, 
and  the  materials  of  making  roads  bad  or  expensive,  is  not  confined  to  improving  the  con- 
veyance for  heavy  goods  and  reducing  the  horses*  labor ;  but  as  the  paving  is  always 
preferred  for  heavy  carriages,  the  sides  of  a  road  are  left  for  light  carriages,  and  are  kept 
in  much  better  repair  than  otherwise  they  could  possibly  be.  It  is  not  overstating  the 
advanuge  of  the  paving,  but  rather  otherwise,  to  say,  that  taking  the  year  through,  two 
horses  will  do  more  work,  with  the  same  labor  to  themselves,  upon  a  paved  road,  than 
three  upon  a  good  gravelled  road,  if  the  traffick  upon  the  gravel  road  is  at  all  considerable, 
and  if  the  effect  of  this,  in  point  of  expense,  is  brought  into  figures,  the  saving  of  the  ex. 
pense  of  carriage  wOl  be  found  to  be  very  great  when  compared  with  the  cost  of  the 
paving.  If  the  annual  tonnage  upon  the  Commercial  road  is  taken  at  250,000  tons,  and 
at  the  rate  of  only  Ss.  per  ton  from  the  docks,  it  could  not  upon  a  gravelled  road  be  done 
uiider  4s*  6d.,  say  however  4«.,  or  U.  per  ton  difference,  making  a  saving  of  12,500^.,  or 
nearly  the  whole  expense  of  the  paving  in  one  year.  The  introduction  of  paving,  there- 
fore, would,  in  many  cases,  be  productive  of  great  advantage,  by  improving  the  gravel 
road,  reducing  the  expense  of  repairs,  and  causing  a  saving  of  horses'  labor  much  be- 
yond,what  there  is  any  idea  of. 

3441.  Telford  considera  that  it  would  be  of  advantage  to  pave  a  part  of  the  centre  of 
great  public  roads ;  and  in  conformity  with  this  principle,  when  forming  a  gravel  road, 
he  lays  eight  or  ten  feet  of  it  in  the  centre  with  stones. 

3442.  The  part  of  the  road  most  desirable  to  be  paved,  according  to  B.  Farey,  is  the 
sides.  **  If  the  centre  was  paved,*'  he  says,  "the  light  carriages  would  be  much  an- 
noyed ;  when  the  gravel  road  was  good  on  the  sides,  the  heavy  carriages  would  go  there, 
and  the  light  carriages  would  be  driven  on  the  stones  from  the  sides  again  ;  if  the  centre 
was  paved,  the  carters  would  be  obliged  to  walk  on  that  road  to  manage  their  horses,  and 
would  be  considerably  annoyed  by  carriages,  horsemen,  &c.  passing :  but  if  the  sides  of 
tliatroad  were  paved,,  the  cartera  would  be  enabled  to  walk  on  the  foot-path,  and  to 
manage  their  horses  without  annoyance." 

3443.  Paving  the  sides  is  also  preferred  by  J.  Farey,  *'  but  not  the  middle,  as  has  been 
done  on  the  Commercial  road,  and  Borough  stones  and  road.  My  reasons  for  pre- 
ferring the  sides  being  paved  are,  that  it  is  next  to  impossible  to  compel  the  carten  to 
keep  upon  the  pavement  in  tfie  middle  of  the  road,  in  too  many  instances ;  the  fear  of 
damage,  from  the  swift  going  carriages,  occasions  them  either  to  draw  their  carts  close  to 
the  sides,  and  walk  upon  the  footpaths,  or,  what  is  worse,  to  leave  their  horses  in  the  mid- 
dle, beyond  a  train  of  carriages.  The  sides  being  paved,  would  enable  one  of  those  trains 
of  carriages  to  enter  London  on  one  side  of  the  road,  and  go  out  of  it  on  the  other,  with- 
out many  occasions  to  turn  out  of  their  tracks,  which  circumstance  of  keeping  nearly  to 
the  same  tracks,  upon  a  well-paved  road,  would  not  be  prejudicial ;  but  on  a  roiad  formed 
of  gravel  is  entirely  ruinous." 

3444.  Walker  also  prefers  jxtving  the  sides,  though  in  the  case  of  the  Commercial  road 
be  paved  the  centre;  aa  already  described  (3440.). 
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9445.  PtOfing  thg  vohoU  or  any  part  of  a  road  it  entMy  duapjwoved  ffhy  M<Adun. 
'<  The  measure,"  be  says,  <<  of  substituting  pavements,  for  convenient  and  useful  roads, 
is  a  kind  of  desperate  remedy,  to  whicb  ignorance  has  bad  recourse."  The  badness,  or 
scarcity  of  materials,  cannot  be  considered  a  reasonable  excuse ;  because  the  same  quan- 
tity of  stone  required  for  paving,  is  fully  sufficient  to  malce  any  excellent  road  any  where ; 
and  it  must  be  evident,  that  road  materials  of  the  best  quality  may  be  procured  at  less 
cost  than  paving  stone.  The  very  bad  quality  of  the  gravel  round  London,  combined 
with  want  of  skill  and  exertion,  either  to  obviate  its  defects,  or  to  procure  a  better  mate- 
rial, has  induced  several  of  the  small  trusts,  leading  from  that  city,  to  have  recourse  ti>  the 
plan  of  paving  their  roads,  as  fiu:  as  their  means  will  admit  Instead  of  applying  their 
ample  funds  to  obtain  good  materials  for  the  roads,  they 'have  imported  stone  iVom  Soot- 
land,  and  have  paved  their  roads,  at  an  expense  ten  times  greater  than  tliat  of  the  excel- 
lent roads  lately  made  on  some  of  the  adjoining  trusts.  Very  few  of  these  pavements 
have  been  so  laid  as  to  keep  in  good  order  for  any  length  of  time ;  so  that  a  very  heavy 
expense  has  been  incurred  without  any  beneficial  result,  and  it  is  to  be  lamented  Ihat  Ihis 
wasteful  and  ineffectual  mode  is  upon  the  increase  in  the  ndghborhood  of  London. 

S446.  The  practice  of  paving  roads  has  also  been  adopted  in  places  where  the  same  nio> 
five  cannot  be  adduced :  in  Lancashire,  almost  all  the  roads  are  paved  at  an  enormoua 
cost,  and  are,  inconsequence,  proverbially  bad.  At  Edinburgh,  where  they  have  the  best 
axid  cheapest  materials  in  the  kingdom,  the  want  of  science  to  construct  good  roads,  has 
led  the  trustees  to  adopt  the  expedient  of  paving  to  a  oonsidenble  extent ;  and  at  an  ex- 
pense hardly  credible,  when  compared  with  whAt  would  have  been  the  cost  of  roads  on 
the  best  principles. 

3447.  The  advantages  of  good  roads,  v^ien  compared  with  pavementSt  are  universaUy  ae» 
knowledged ;  the  extension  of  pavement  is  therefore  to  be  deprecated  as  an  actual  evil, 
besides  the  greatness  of  the  expense.  Pavements  are  particularly  inconvenient  and 
dangerous  on  steep  ascents,  such  as  the  ascent  to  bridges,  &c.  A  very  striking  example 
of  this  may  be  observed  on  the  London  end  of  Blackfriars  bridge,  where  heavy  loads 
are  drawn  up  with  great  difficulty,  and  where  more  horses  fall  and  receive  injury  than  in 
any  other  place  in  the  kingdom.  The  pavement  in  such  places  should  be  lifted,  and  con- 
verted into  a  good  road,  which  may  be  done  with  the  same  stone  at  an  expense  not  ex* 
ceeding  lOd.  per  square  yard.  This  road  would  be  more  lasting  than  the  pavement,  and, 
when  out  of  order,  may  be  repaired  at  less  than  one-tenth  of  the  expense  which  relaying 
the  pavement  would  require.  This  measure  has  been  adopted  with  great  success,  and 
considerable  saving  of  expense,  in  the  suburbs  of  Bristol,  where  the  pavements  were  taken 
up,  and  converted  into  good  roads,  about  three  years  ago.  The  same  thing  has  lately 
been  successfully  adopted  on  Westminster  and  Blackfriars  bridges, 

3448.  In  jrrepartngfor  laying  down  pavements  t  the  first  thing,  Edgeworth  observes,  to 
be  attended  to  is  the  foundation.  This  must  be  made  of  strong  and  uniform  materials, 
well  rammed  together,  and  accurately  formed  to  correspond  With  the  figure  of  the  super- 
kicumbent  pavement.  This  has  no  where  been  more  effectually  accomplished,  than  in 
some  late  pavement  in  Dublin.  Major  Taylor,  who  is  at  the  head  of  the  paving  board, 
liefore  he  began  to  pave  a  street,  first  made  it  a  good  gravel-road,  and  left  it  to  be  beaten 
down  by  carriages  for  several  months  ;  it  then  became  a  fit  foundation  for  a  good  pave- 
ment. The  Romans,  in  preparing  for  pavement,  laid  a  substratum  of  masonry  in  some 
cases  two  or  more  fieet  thick,  and  never  less  than  a  foot  or  eighteen  inches.  This  mode 
is  adopted  in  one  or  two  cases  near  St.  Petersbuigh,  and  might  be  advantageously 
used  in  this  country  were  not  the  expense  an  objection.  Planking,  broad  stones,  iron 
plates,  slates,  tiles,  and  brick  work  has  also  been  proposed  in  this  country ;  but  a  con- 
solidated stratum  of  broken  stone  of  ten  inches  in  (thickness  is  perhaps  the  simplest  and 
best  preparation,  especially  for  the  sides  of  roads.  A  substratum  of  sand  is  sure  to 
be  deranged  after  the  first  rains. 

3449.  The  kinds  of  stone  used  in  paving  are  chiefly  granite,  whinstone  or  trap* 
Guernsey  or  other  pebbles,  or  water  worn  granitic  or  trapstones.  Walker  prefera  the 
granite  of  Guernsey  to  that  of  Aberdeen. 

3450.  The  siae  of  the  stones  used  in  road  pavements  is  commonly  from  five  to  seven 
inches  long,  from  four  to  six  inches  broad,  and  from  six  to  eight  inches  deep.  Walker 
prefen  stones  nine  inches  deep  ;  and  Telford  is  of  opinion  that  the  general  shape  of  the 
stones  at  present  used  for  paving,  and  the  modes  of  distributing  them,  are  very  imperfect, 
the  lower  part  of  the  stones  being  of  a  triangular  wedge-like  shape,  which,  instead  of 
enabling  them  to  resist  the  weights  which  come  upon  them,  easily  penetrate  into  the 
substratum ;  the  stones  are  also  broken  of  an  unequal  size.  The  remedies  for  these 
defects  are  obvious ;  they  should  be  as  nearly  as  possible  of  a  cubical  form,  the  lower  bed 
having  an  equal  surface  with  the  upper  face ;  they  should  be  selected  as  nearly  as  possible 
of  an  equal  sixe,  and  they  should  never  be  of  equal  length  on  the  face.  In  quarrying 
and  preparing  the  stones  there  would  certainly  be  an  additional  expense  in  the  prepara- 
tion, because  there  would  be  more  work  required  in  the  dressingi  and  many  stones  musi 
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be  rejected  which  are  now  used;  but  the  additional  expeoae  would  be  veiy  well 
bestowed. 

345 1 .  In  laying  down  the  siorus,  each  stone,  according  to  Edgeworth,  should  bear  broadly 
and  firmly  on  its  base ;  and  the  whole  should  be  ranuned  repeatedly,  to  make  the  joinu 
close ;  the  upper  and  lower  sides  of  the  stones  should  be  as  near  each  other  as  possible,  but 
they  should  not  touch  each  other  laterally,  except  near  the  top  and  bottom,  leaving  a 
hollow  in  tlie  middle  of  their  depth,  to  receive  gravel,  which  will  serve  to  hold  them 
together.  This  method  of  paving  may  be  easily  executed  by  common  workmen,  who 
may  throw  in  gravel  between  tlie  stones  as  they  are  laid  down.  It  may  be  easily  con- 
ceived, that  if  a  grain  of  gravel  inserts  into  holes  that  are  in  stones  opposite  to  each  other, 
they  will  dawd  them  together.  It  will  be  useful  to  cover  a  newly-made  pavement  with 
gravel,  which  will  preserve  the  fresh  pavement  for  some  time,  from  tlie  irregular  pressure 
of  wheels,  till  the  whole  is  consolidated.  It  should  be  observed,  that  the  stones  should 
be  of  equal  hardness,  or  the  soft  ones  will  be  worn  down  into  hollows.  In  every 
species  of  paving  no  stones  should  be  left  higher  or  lower  than  the  rest ;  for  a  wheel  de- 
scending horn  a  higher  stone  will,  by  repeated  blows,  sink  or  break  the  lower  stone  upon 
which  it  fidls. 

3452.  The  requisUes  for  iaymg  down  the  sionet  and  forming  a  good  pavement  are^ 
according  to  Walker,  to  have  the  stones  properly  square^  and  shaped,  not  as  wedges, 
but  merely  as  rectangular  prisms ;  to  sort  them  into  classes  according  to  their  sises,  so  as 
to  prevent  unequal  sinking,  which  is  always  the  effect  of  stones,  or  rows  of  stones,  of 
unequal  sises  being  mixed  together ;  to  have  a  foundation  properly  consolidated  before 
the  road  is  begun  to  be  paved ;  to  have  the  stones  laid  with  a  close  joint,  the  courses 
being  kept  at  right  angles  from  the  direction  of  the  sides,  and  in  perfectly  straight  lines ; 
the  joints  careftdly  broken,  that  is,  so  that  the  joint  between  two  stones  in  any  one 
course  shall  not  be  in  a  line  with  or  opposite  to  a  joint  in  any  of  the  two  courses  adjoin- 
ing. After  the  stones  are  laid  they  are  to  be  well  rammed,  and  such  of  the  stones  as 
appear  to  ram  loose,  should  be  taken  out  and  replaced  by  others ;  after  this  the  joints 
are  to  be  filled  with  fine  gravel,  and  if  it  can  be  done  conveniently,  the  stability  of  the 
work  will  be  increased  by  well  watering  at  night  the  part  that  has  been  done  during  the 
day,  and  ramming  it  over  again  next  morning.  The  surface  of  the  pavement  b  then  to 
be  covered  with  an  inch  or  so  of  fine  gravel,  that  the  joints  may  be  always  kept  full,  and 
that  the  wheels  may  not  come  in  contact  with  the  stones  while  they  are  at  all  loose  in  their 
places.  Attention  to  these  points  will  very  much  increase  both  the  smoothness  and  the 
durability  of  the  paving.  He  has  found  great  advantage  from  filling  up,  or,  as  it  ia 
called,  srouting  the  joints  with  lime-water,  which  finds  its  way  into  the  gravel  between 
and  under  the  stones,  and  forms  the  whole  into  a  solid  concreted  mass,  llie  purpose 
served  by  the  lime  might  also  be  effectually  answered  by  mixing  a  little  of  the  borings  or 
chippings  of  iron  or  small  scraps  of  iron  hoop,  with  the  gravel  used  in  filling  up  the 
joints  of  tiie  paving.  The  water  would  very  soon  create  an  oxide  of  iron,  and  form  the 
gravel  into  a  species  of  rock.  He  has  seen  a  piece  of  rusty  hoop  taken  from  under  water, 
to  which  the  gravel  had  so  connected  itself,  for  four  or  five  inches  round  the  hoop,  as 
not  to  be  separated  without  a  smart  blow  of  a  hammer;  and  the  cast-4ron  pipes  which 
are  laid  in  moist  gravel  soon  exhibit  the  same  tendency. 

3453.  M  subtlUtUea  for  paving  stones,  plates  of  cast  iron  moulded  into  the  form  of  the 
surface  of  a  pavement  of  difierent  sizes,  {Jig,  442  c,  d,  e),  have  been  tried ;  but  on  the 
whole  they  are  not  considered  as  likely  to  succeed.  They  are  very  hot  in  summer  and  mons 
slippery  than  stone  in  winter ;  but  what  is  most  against  them  is,  that  the  water  finds  its 
way  beneath  them  and  softens  the  substratum.  This,  at  any  time  of  the  year,  tends 
directly  to  produce  holes  by  the  leverage  of  the  wheels  and  feet  of  animals  (3325.)  ;  but 
after  a  severe  frost  the  effects  are  ruinous.  At  all  events  this  description  of  pavement 
does  not  appear  so  well  adapted  for  the  sides  or  middle  of  public  roads  as  that  of  granite 
stones  prepared  in  Telford's  manner  (3450.). 

3454.  Various  improvements  in  laying  pavements  have  recently  been  devised,  such  as 
laying  the  stones  dry  on  clay,  using  square  stones,  or  stones  equally  wide  at  bottom  as 
at  top,   using  stones  alternately  wider  at  bottom  and  top,  440 

and  joining  them  with  cement  {Jig,  440.),  paving  on  plates 
of  iron,  wood  or  stone,  or  on  a  mass  of  masonry,  &c.  If 
pavements  in  towns  did  not  require  to  be  frequastly  lifted 
on  account  of  sewers,  and  water  and  gas  pipes,  paving  in 
this  manner  on  a  solid  foundation  would  certainly  be  the 
best  mode ;  but  as  things  are,  and  even  probably  if  pavements  did  not  require  to  be  fre- 
quently lifted,  M*  Adam's  roads  are  found  greatly  preferable  for  all  brood  streets^  and 
where  attention  is  had  to  keep  them  clean  and  in  complete  repair.  In  Britain  at  least, 
they  will  probably  soon  supersede  all  conuuon  pavements,  and  all  other  description  of 
•common  roads. 
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iDore  feet  ■quare,  nine  indi«  deep, 

nirl^ev  in  imiution  oT  commoo-aiied  paiing  stoDM.  These 
are  fiNiDd  to  wuwer  much  better  limn  the  cut  itaa  plata ; 
but  ihej  are  liable  (o  the  game  objection  ai  to  leierage^  are 
difficult  to  replace  properly  ;  and  aa  the  raised  panneli  betireeu 

IhegroDics  wiil  io  time  wcu- down  to  the  lerelof  tbegrooiea,  

ttKj  ranoot  be  considered  >o  durable  aa  commoD  square  stonei ;  irhich  after  all  appear  lln 
best  for  general  purposes,  and  at  all  ereuU  fcr  paving  tlw  oiiddlc  or  odea  at  bi^oa^. 

3456.  The  defecU  (f  comnton  jmoemVKi  and  the  thtory  of  iit  ueor,  ara  tbiu  ginn  tqr 
Edgcworlb.  *■  Stones,  in  a  common  pavement,  are  usually  somewhat  onl,  finn  five  to 
seven  inches  long,  and  from  four  lo  six  inches  broad.  They  are  laid  in  panlltd  row) 
on  the  road  iSg.  44S  c.  d),  or  alternately  (a,  A),  ashrickpare 

Ud  in  a  wait.      Ou  the  first  sort  oF  pavement  wheels  slip 
from  the  round  tops  of  the  stones  into  the  Joints  between, 
and  soon  wear  away  the  edges  of  the  slonex,  and  their  own    , 
iron  tire.      By  degree*,  channels  are  thus  formed  lietwem 
some  of  tba  stonea,  and  in  time  the  pavement  is  ruined. 

3457.  On  tht  ucand  larl  of  pavsmtni  (a,  A),  where  the 
stones  are  placed  altcmaiety,  to  prevent  the  injury  to  which 
the  former  metbod  is  lidde,  tlie  wheel  (/)  sliding  M^ 
ways,  makes  a  channel  between  two  stones,  and  is  tben 
obliged  to  mount  from  the  groove  wbich  it  baa  made,  to 
tbu  top  of  Ihe  stone  appo«i(e  lo  it ;  when  it  haa  attained 
this  situation,  the  wheel  may  slide  sideways,  or  may  go  for- 
ward over  the  top  oF  the  stme,  till  it  drop*  into  the  inter- 
stice between  the  two  neit  stones.  By  continual  wearing, 
tbaee  ruls  become  so  wide  and  deep,  that  the  wheel  does  not  (ouch  tfas  it 
side,  nor  does  it  reach  tiK  ground  between  them,  but  it  boundi  from  one  stone  to  the  other, 
t£uB  joltins  the  carriage  in  every  direction,      llis  method  is  not  at  present  in  use. 

M5R.  In  Ihe  jnuenmili  hilherlo  deKribtd,  tlie  stone*  are  but  of  a  small  siie ;  but  if 
flat  stones  of  twelve  or  fourteen  inches  long  (e)  are  well  laid,  wheels  are  not  liable  to 
slide  into  the  joints;  and  if  such  stones  are  laid  witb  thor  longest  sides  croaang  the  road 
they  are  less  liabla  to  injury;  but  still  narrow  wheels  sometimea  UA  into  Ihe  Jdnti 
between  tlie  Urj;est  siones,  and  having  in  timo  worn  away  their  own  edgea,  and  those  of 
die  Uones,  Ibcy  will  net  liLo  wedges,  and  vrill  displace  the  smnet.  No  pavement,  of  tb* 
ben  stone  thai  could  be  jnncurcd,  can  long  resist  this  action  of  a  narrow  wheel.  And 
Uie  only  effectual  mean*  of  pitBerviog  pavement  is,  to  increase  the  breadth  of  all  wbeeta 
toUleasttlireeiacliES.  Were  no  wheels  narrower,  a  cheap  and  durable  pavement  might 
be  maile  of  Hot  stones,  not  more  llun  ttiree  iucbei  square,  provided  they  vrere  eight  or 
nine  incbra  deep,  lo  give  tbem  reciprocally  lateral  Nipport ;  for  tbe  tiie  of  such  broad 
wheels  could  never  sidi  betwevu  the  jotnla  of  the  stones.  {Et^eanrth.) 
Sara.  V,     Of  RinlroaiU. 

345D.  Railway  «■  Iramroadi  are  not  intended  lo  be  considered  here  as  connected 
with  minei,  canalt,  or  otJier  works  wbicli  come  directly  under  tlic  province  of  tbe 
higher  brancbea  oF  engineering ;  but  merely  aa  substitutes  for  the  whole  or  a  part  of 
tbe  metalled  surface  of  common  roods.  Tlie  necesuly  of  >n  expedJtiou*  and  dump 
mode  of  conveying  coals  from  lUe  pits  (o  the  sliips,  bad,  aa  early  as  the  year  IGSO, 
inlroducsd  tbe  use  of  wooden  railwaya,  for  Ibe  waggons  to  move  upon,  between  the 
Tyne  river  and  some  of  the  principal  pils,  and  tbeae  by  degrees  became  extended  to 
a  groat  number  of  other  coal-works.  They  were  first  solely  employed  for  transporting 
cosl*  lo  a  moderate  distance  from  the  pita,  lo  llie  places  where  they  could  be  shipped, 
bang  univenally  made  of  wood.  By  degrees  they  were,  however,  carried  lo  a  farther 
extent ;  the  scardly  of  wood,  and  the  expense  of  their  repairs,  suggested  the  idea  of 
employing  iron  for  the  purposes  of  improving  these  roadf.  At  the  iirst,  flat  roads  of 
bar-iron  were  nailed  upon  the  original  wooden  rails,  or  as  Ihey  were  lecbnically  called, 
Mitepert  i  and  thii,  lliougli  an  expensive  process,  was  found  to  be  a  great  improvemmt. 
But  the  wuud  on  wliicb  these  rv!4ed  being  liable  to  rot  and  give  way,  some  imperfect 
allempts  were  made  to  moke  (hem  of  cast  iron,  but  these  were  found  lo  be  liable  to 
many  ubJecUoui,  until  the  business  was  taken  in  hand  by  Oulram,  an  engineer  at  Bu((erly 
IlaJI,  Derbyshire,  wbu  conttiveil  at  the  name  time,  u>  far  to  diminish  the  expense,  and 
improve  tbe  Mrengtb  of  the  road,  as  lo  bring  them  to  a  degree  of  perfection,  that  no 
one  who  haa  not  seen  Ibem  can  easily  conceive  could  have  been  done,  lliis  having  been 
carried  into  execution  in  a  few  coses,  and  found  to  answer,  bos  been  improved  upon 
aiid  ampliGed  by  practice,  till  it  is  now  brought  to  such  a  stale  of  perfectign  as  (o  have 
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given  prooA,  that  it  admiti  of  being  canied  mudi  be^uid  A*  Ifmiti  of  whM  was  for 
laanj  yetn  concnTed  to  be  pooible,  sod  to  affanl  demonitnti*e  erideiiee,  that  it  may 
be  in  future  empiayed  lo  ■  wider  eiteol  itill,  to  which  no  liniiti  caD  be  at  present  aasigned 
or  foreiecn. 

S4G0.  In  counlriti  Ute  mrfacet  tf  lehidi  art  nggtd,  or  where  it  ig  difficult  to  obtain 
wsler  for  lockage,  where  the  weight  of  iIk  articlei  of  the  produce  ii  great  in  nRnpuison 
with  their  bulk,  and  whsv  they  are  mouiy  to  be  coorejed  froin  a  hi^ier  to  a  lower 
lerel ;  in  Iheie  caies,  Telford  obaerrea,  irou  nilwayi  are  in  general  preferable  to  canal 
narigation. 

3461.  OnarailviaiiBeilcBnitnKled.tnA  Isdwith  a  declivity  of  Gftj-fi*e  feet  in  a  mil^ 
it  ii  luppoeed  that  one  horse  will  readily  take  down  waggont  containing  from  twelve  to 
fifteen  torn,  and  bring  bock  the  Eome  wiggona  with  four  toni  in  ttaem.  Tliii  declititT, 
therefore,  suits  well,  when  the  imports  are  only  one-fourth  part  of  what  is  to  be  exported. 
If  the  empty  wsggoni  only  are  to  be  brought  back,  the  declivity  may  lie  made  greater ; 
or  an  additioaal  horse  applied  on  the  returning  journey  will  balance  the  iocrease  of  de- 
clivity. If  the  length  of  the  railway  were  to  be  conoideredf  it  may,  it  is  supposed,  with- 
out much  inconveoience,  be  varied  from  being  leret  to  a  declivity  ik  one  iudi  in  a  yard, 
and  by  divitUng  the  wl»le  distance  into  aeparate  stages,  and  providing  the  nnmtn  of 
horses  suitable  for  each  portion  of  railway,  according  to  the  distance  and  degree  of  de- 
clivity, the  whole  operation  may  be  carried  oa  with  r^^lority  and  despatch. 

S463;  BaSvia^  may  be  laid  out  Mat  la  tuH  fht  twrfact  of  very  irregular  catintria,  at  a 
comparatively  moderate  expense.  A  raUway  may  be  constructed  in  a  much  more 
expeditious  manner  than  a  navigable  canal ;  it  may  be  introduced  into  many  dislricta 
where  canals  are  iriiolly  inapplicable  j  and  in  case  of  any  change  in  die  working  <^  mines, 
pits,  or  manufactories,  the  rails  may  be  taken  up  and  laid  down  again  in  new  sitnalioiu, 
at  no  very  great  expense  or  trouble. 

3163.   Tht  whale  toad  la  be  draum  iy  one  korte  vjxm  nnfmajis  was  at  Gnt  put  Into  one 
waggon  ;  but  now  when  the  load  is  so  much  augmented,  it  has  been  found  elipble  to 
divide  it  into  many  parts,  so  that  no  one  waggon  shall  carry  more  than  one  or  two  toDs  ; 
by  tins  method  the  weight  is  so  divided,  that  the  pressure  is  never  so  great  upon  one 
ptnnt  as  to  be  in  danger  of  too  mucb  crushing  the  road  i  the  carriages  can  be  maaemucii 
more  limber  and  light  in  all  their  parts  (Jig. 
443.),  andtbeyare  much  more  easily  moved 
■nd  more  manageable  in  all  respects  than 
tbay  olbeiwise  would  bave   been.     And 
anolber  advantage  of  this  arrangement, 
wbidi  dssirvrs  to  be  particularly  advened 
to,  is,  tint  it  admits  of  shifting  the  carriages 
ao  as  to  leave  a  load,  as  it  were,  in  parcels^ 

■t  different  places  where  they  may  be  required,  without  trouble  or  expense.  Uns,  when 
it  comes  to  be  fully  understood  and  carried  into  practice,  will  be  a  convenience  of  inesti- 
mable value,  a  thing  that  has  been  always  wanted,  and  never  yet  bos  been  found,  though  it 
baa  been  diligently  sought  for. 

34€4.  (ff  the  adamtoge  of  railaai/i  a  striking  proof  is  given  by  Anderwn,  (Reen- 
ulioni,  ^c.)  It  wot  formed  by  Wilkes  near  Loughborough.  Its  extent  was  about  five 
miles,  and  it  led  irom  a  cqal  mine  ID  a  market.  He  found  it  so  fully  to  answer  his  ex- 
pectations afler  it  was  finiiJied,  that  he  communicated  to  tile  society  of  arts  sn  account  of 
some  triala  he  bad  made  of  it,  requesting  that  such  of  the  members  of  tlut  respectable 
'  m  aa  were  desirous  of  infomution  on  that  head,  would  do  him  the  honor  to  wH- 
le  experiments  that  he  wished  to  make  upon  it,  for  the  inrormolion  of  the  public 
liltee  of  the  members  was  accordingly  deputed  for  that  purpose,  and  before  tbem 
be  shewed  that  a  moderate  Died  horse,  of  about  twenty  pounds  value,  could  draw  upon 
it  with  ease  down  hill  (the  descent  being  one  foot  in  a  hundred)  thirty-two  Ions,  and 
without  much  difficulty  forty-three,  and  seven  tons  up  hill,  independent  of  the  corriages- 
The  doctor  concludes  from  these  facts,  that  upon  a  perfect  level  a  horse  could  draw  with 
ease  from  ten  to  twenty  ions.  It  is  observed,  that  Wilkes's  railiivy,  on  which  the 
ciperimenis  were  made,  was,  fhim  local  circumstances,  laid  upon  wooden  sleepers,  and 
is  not  so  perfect  as  those  done  upon  stone.  But  it  is  added,  that  twenty  tona  ore  the 
load  which  such  a  horse  could  draw  with  ease,  trsvelling  at  the  tuual  waggon  rate,  in 
hoalB  upon  a  canal }  so  that  the  number  of  horses  required  in  titis  my  wDI  not  be 
much,  if  at  oil,  greater  than  on  a  canal.  Certain  advantages  attach  to  this  mode  of  con- 
veyance, which  do  not  so  well  apply  to  a  canal,  and  vice  vtrtS ;  but  it  is  not  bis  inlentioD 
to  draw  a  parallel  between  these  two  modes  of  conveysnce.  Kabodj  can  entertain  any 
doubt,  he  tliinlu,  about  the  utilily  of  canals  where  they  are  eoaily  practicable.  He  only 
wishes  to  point  out  this  as  an  eligible  mode  of  conreyance  where  canals  cannot  be  con- 
veniently adopted. 

S4U.  Injormine  and  csiMrvcfiiig  railvoyt,  the  best  line  tbc  oounDy  affiinlB  ibouU 
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be  traofid  out,  haidng  regard  to  the  direction  of  the  carriage  of  articles,  or  trade  to  bo 
expected ;  and  if  such  trade  be  both  ways  in  nearly  equal  quantities,  a  line  as  nearly 
horizontally  level  as  possible  should  be  chosen.  If  the  trade  is  all  in  one  direction,  as  is 
generally  the  case  between  mines  and  navigation,  then  the  most  desirable  line  is  one  with 
a  genUe  gradual  descent,  such  as  shall  make  it  not  greater  labor  for  the  horses  employed 
to  draw  the  loaded  waggons  down,  than  the  empty  ones  back ;  and  this  will  be  found  to 
be  the  case  on  a  railway  descending  about  ooe  foot  vertical  in  one  hundred  feet  horizontal. 
Or  if  the  railway  and  carriages  are  of  the  very  best  construction,  the  descent  vertical  may: 
be  to  the  length  horizontal,  as  1  to  50,  where  there  is  littie  or  no  upgate  loading.  In 
cases  between  mines  and  navigations,  the  descents  will  often  be  found  greater  than  could 
be  wished.  On  a  railway  on  the  improved  plan,  where  the  descent  is  more  than  as  1  to 
50,  six  or  eight  waggons,  loaded  with  thirty  or  forty  hundred  weight  each,  will  have  such 
a  tendency  to  run  downwards,  as  would  require  great  labor  of  ooe  horse  to  check  and 
r^ulate,  unless  that  tendency  was  checked  by  sledging  some  of  the  wheels.  On  such, 
and  steeper  roads,  iron  slippers  are  applied,  one  or  more  to  a  gang  of  waggons,  as  occa* 
aion  may  require.  Each  slipper  being  chained  to  the  side  of  one  of  the  waggons^ 
and,  being  put  under  the  wheel,  forms  a  sledge.  Where  the  descent  is  very  great,  steep 
inclined  planes,  with  machinery,  may  be  adopted  so  as  to  render  the  other  parts  of  the 
railway  easy.  On  such  inclioed  planes  the  descending  loaded  waggons  being  applied  to 
raise  the  ascending  empty,  or  partly  loaded  ones,  the  necessity  of  sledging  the  wheels  ia 
avoided ;  and  the  labor  of  the  horse  greatiy  reduced  and  lessened.     (FuUon. ) 

3466.  In  order  to  obtain  the  desired  levels*  gentle  descents,  or  steep  inclined  planes,  and 
to  avoid  sharp  turns,  and  circuitous  tracks,  it  will  oflen  be  found  prudent  to  cross  valleya 
by  L ridges  and  embankments;  to  cut  through  ridges  of  land ;  and  in  very  rugged  coun- 
tries short  tunnels  may  sometimes  be  necessary.  The  line  of  railway  being  fixed, 
and  tlie  plans  and  sections  by  which  the  same  is  to  be  executed  and  settied;  the 
ground  for  the  whole  must  be  formed  and  effectually  drained.  The  breadth  of  the  bed 
for  a  single  railway  should  be,  in  general,  four  yards ;  and  for  a  double  one  six  yards, 
exclusdvie  of  the  fences,  side  drains,  and  ramparts. 

3467.  The  bed  of  road  being  so  formed  to  the  proper  inclination,  and  the  embankments 
and  works  thereof  made  firm,  the  surface  must  be  covered  with  a  bed  of  stones  broken 
small,  or  good  gravel,  six  inches  in  thickness  or  depth.  On  this  bed  must  be  laid  the 
sleepers,  or  blocks  to  &sten  the  rails  upon.  These  should  be  of  stone  in  all  places  where 
it  can  be  obtained  in  blocks  of  sufficient  size.  They  should  be  not  less  than  eight,  nor 
more  than  twelve  inches  in  thickness ;  and  of  such  breadth  (circular,  square,  or  trian- 
gular,) as  shall  make  them  150  lbs.  or  200  lbs.  weight  each.  Their  shape  is  not  material, 
so  as  they  have  a  flat  bottom  to  rest  upon,  and  a  small  portion  of  their  upper  surface  level, 
to  form  a  firm  bed  for  the  end  of  the  rails.  In  the  centre  of  each  block  should  be  drilled 
a  hole,  an  inch  and  a  half  diameter,  and  six  inches  in  depth,  to  receive  an  octagonal  plug 
of  dry  oak,  five  inches  in  length ;  for  it  should  npt  reacli  the  bottom  of  the  hole ;  nor 
should  it  be  larger  than  so  as  to  put  in  easily,  and  without  much  driving ;  for  if  too 
tight  fitted  it  might  when  wet  burst  the  stone.  These  plugs  are  each  to  receive  an  iron 
spike  or  large  nail,  with  a  flat  point  and  long  head,  adapted  to  fit  the  counter  sunk  notches 
in  the  ends  of  two  rails,  and  thiereby  to  fasten  them  down  in  the  proper  position,  or  situ- 
ation in  which  they  are  to  lie. 

3468.  With  regard  to  the  rails,  they  should  be  of  the  stoutest  cast-iron,  one  yard  in 
length  each,  formal  with  a  flanch  on  the  inner  edge,  about  two  inches  and  a  half  high  at 
the  ends,  and  three  and  a  half  in  the  centre ;  and  shaped  in  the  best  manner  to  give 
strength  to  the  rails,  and  keep  the  wheels  in  their  track.  The  soles  of  the  rails, 
for  general  purposes,  should  not,  he  thinks,  be  less  than  four  inches  broad ;  and  the 
thickness  proportioned  to  the  work  they  are  intended  for.  On  railways  for  heavy 
burdens,  great  use,  and  long  duration,  the  rails  should  be  very  stout,  weighing  40 lbs,, 
or  in  some  cases,  neiurly  half  an  hundred  weight  each.  For  railways  of  less  conse« 
quence,  less  weight  of  metal  will  do ;  but  it  will  not  be  prudent  to  use  them  of  less 
than  SO  lbs.  weight  each,  in  any  situation  exposed  to  breakage  above  ground.  But 
it  is  observed  tiiat  in  mines,  and  other  works  under  ground,  where  very  small  car-* 
riages  only  can  be  employed,  very  light  rails  are  used,  forming  what  are  called  tram- 
roads^  on  a  system  introduced  by  Carr ;  and  tiiese  kinds  of  light  railways  have  been 
much  used  above  ground  in  Shropshire,  and  other  counties  where  coals  and  other 
minerals  are  obtained. 

3469.  Infixing  the  blocks  and  rails,  great  attention  is  required  to  make  them  firm. 
No  earth  or  soft  materials  should  be  used  between  the  blocks  and  the  bed  of  small 
atones  or  gravel,  on  which  the  raib  must  all  be  fixed  by  an  iron  gauge,  to  keep  the 
sides  at  a  regular  distance,  or  parallel  to  each  other.  The  best  width  of  road  for  general 
purposes,  is  four  feet  two  inches  between  the  flanches  of  the  rails ;  the  wheels  of  the 
carriages  running  in  tracks  about  four  feet  six  inches  asunder.      Rails  of  partictilar 
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fbrme  are  neoessary  where  roads  branch  out  from  or  intersect  each  other ;  and  vrhere 
carriage  roads  cross  tlie  railways ;  and,  at  turnings  of  the  raliways,  great  care  is  required  to 
make  them  perfectly  easy.  The  rails  of  the  ride  forming  the  inner  part  of  the  curve  should 
be  fixed  a  little  lower  than  the  other ;  and  the  rails  should  be  set  a  little  under  the  gauge, 
so  as  to  bring  the  sides  nearer  together  than  in  the  straight  parts :  these  deviations  in  level 
and  width  to  be  in  proportion  to  the  sharpness  of  the  curve.  The  blocks  and  rails  being 
fixed  and  spiked  fast,  nothing  more  remains  to  be  done  than  to  fill  the  borse-paCh,  or 
space  between  the  blocks,  with  good  gravel,  or  other  proper  materials ;  a  little  of  vriiich 
must  also  be  put  on  the  outside  of  the  blocks  to  keep  them  in  their  proper  places.  This 
gravel  should  always  be  kept  below  the  surface  of  the  rails  on  which  the  wheels  are  to 
lim,  to  keep  the  tracks  of  the  wheels  free  from  dirt  and  obstructions.  Hie  fbrm  of  the 
rails  must  be  such  as  will  ftee  them  from  dirt  if  the  gravelling  is  kept  below  their 
level. 

3470.  Ute  formation  ofrailwaySf  on  the  middle  or  ddet  ofjmMic  roads,  has  been  recom- 
mended by  Dr.  Anderson,  Fulton,  Edgeworth,  Middleton,  and  a  fiew  others.  It  does 
not  appear  to  us,  notwithstanding  all  tlie  arguments  in  tfadr  favor,  that  they  would  be 
found  of  much  use,  excepting  in  a  few  cases,  and  then  only  for  particular  branches  of 
traffick.  Formed  as  they  are  for  small  waggons,  in  order  to  divide  the  weight,  they  would 
not  bear  with  safety  the  weight  of  common  farmers*  two4iorse  carts;  nor,  unless  the  rails 
were  of  a  particular  construction,  could  such  carts  or  any  other  now  in  or  likely  to  be 
in  general  use,  run  on  them.  Suppose  some  alteration  made  on  the  wheels,  to  suit  the 
rails,  then  such  alteration  would  render  the  wheels  unsuitable  for  common  roads.  In 
short,  railroads,  as  constructed  for  ordinary  purposes,  could  never  be  of  much  service  to 
a  great  thoroughfare  with  a  mixed  traffick. 

•  3471.  A  rmlway,  with  the  rail  ten  or  twdve  inches  broad,  is  the  only  description  which 
we  conceive  might  be  laid  down  along  the  sides  of  a  rosid  with  advantage.  It  would 
require  a  rib  below  of  sufficient  strength  to  bear  waggons  of  any  weight.  This  strength 
would  be  communicated  partly  by  the  mass  of  material,  but  chiefly  by  the  rib  (Jigm  444  a), 
resting  on  a  bed  of  bricks,  or  masonry  below  (6).  Such  a  railroad*  might  be  used  by  any 
description  of  carriage,  light  or  heavy. 
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S47S.  Bui  the  best  descr^)tion  of  railroad  for  the  sides  of  a  highway,  appears  to  us  to 
be  one  formed  of  blocks  of  granite  twelve  or  fourteen  inches  wide,  and  two  or  three  feet 
long,  imbedded  on  brick  or  masonry,  or  even  on  a  layer  of  gravel  or  broken  stones.  Stone 
railways  of  this  sort  appear  to  have  been  suggested  by  Le  Large  {Machines  Jpprovies, 
voLiii.)  in  France;  and  afterwards  by  Mathews  (Committee  Examinations,  May  1808,) 
in  England,  but  they  have  never  been  fairly  tried.  The  best  specimen  we  have  seen  is 
in  a  street  in  Milan,  where  it  is  not  so  necessary,  the  whole  breadtli  being  very  well  paved. 

S<CT.  VI.     Of  the  Preservation  and  Repair  of  Roads* 

3473.  The  preservation  of  a  road  depends  in  a  great  measure  on  the  description  of  ma- 
chines and  animals  which  pass  over  it,  and  on  keeping  it  dry  and  free  from  dust  and  mud. 
Ilie  repair  of  a  road  should  commence  immediately  after  it  is  finislied,  and  consists  in 
obliterating  ruts  the  moment  they  appear,  filling  up  any  hollows,  breaking  any  loose 
stones,  and  correcting  any  other  defecL  After  cleaning  and  this  sort  of  repair  have  gone 
on  hand  in  hand  for  a  longer  or  shorter  period,  according  to  the  nature  of  the  materials 
and  traflick  of  the  road,  a  thorough  repur  or  surface-renewal  may  be  wanted  by  a  coating 
of  metal  of  three  or  more  inches  m  thickness  over  the  whole  of  the  road. 

3474.  To  preserve  a  road  by  improving  the  wheel  carriages  which  pass  over  it,  all  agree 
that  the  wheels  should  be  made  broader  than  they  usually  are,  and  cylindrical :  that 
carts  vrith  two  horses  abreast  are  less  injurious,  dian  such  as  are  drawn  hy  two  horses  in 
a  line ;  and  that  it  would  be  an  advantage  to  have  the  axletrees  of  different  lengths. 

3475.  Edgeworth,  upon  a  careful  examination,  concludes,  that  the  system  of  rolling 
roads  by  very  broad  wheels  should  be  abandoned ;  and  that  such  a  breadth  only  should  be 
insisted  upon,  and  such  restrictions  made  as  to  loading,  as  will  prevent  the  materials  of 
the  road  from  being  ground  to  powder,  or  from  being  cut  into  ruts.  With  this  view  the 
wheels  of  carriages  of  burden  should  have  felloes  six  inches  broad,  and  no  more  than  one 
ton  should  be  carried  upon  each  wheel. 
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S4T&  Fany  ii  of  opinion,  Ihit  lix  iaiii  eylindrieal  wiwdi,  or  under,  are  tbe  moat 
practicable  uid  useful,  provided  the  projecting  naili  are  nioit  rigidly  prohibited,  whkfa 
can  nerer  be  done  but  by  ■  penalty  per  nait  upon  the  iriieelen  irtio  put  in  tbnae  najli, 
and  upon  thedrif«iiof  tfaecarriagea  who  u<e  such  roughly-nailed  wheels. 

34TT.  Trlford  thinki  tliat  no  waggon  or  cut,  wheel  ought  to  be  of  len  breadth  tlun 
fbur  indiei,  and  that  in  genera)  uo  carriage  ought  to  be  allowed  to  carry  Toan  than  at 
tbe  rate  of  one  too  per  wheel :  "  when  it  exceedi  (bat  weight,"  be  layi,  '■  the  beat  ma- 
tcrjali  which  can  be  procured  for  road-maliing,  moat  be  deranged  and  ground   to 

34T8.  Patenon  ii  a  wann  adTOOile  for  broad  wheels.  "  If  tbe  wheels  were  used 
double  the  breadth  ai  at  preaent,"  hcaays,  "they  would  act  ai  roUen  upon  the  material*, 
binding  them  together,  and  consequently  tbe  surface  would  nmain  ahrayi  smooth  artd 
five  from  rut*  i  and  Che  waste  or  decay  would,  of  course,  be  exceedingly  little.  All 
broad  wheels,  however,  should  be  made  on  a  construction  different  from  Ibose  that  are  in 
Gconimanuie(j^.415a.).      l^ioae in  common  use,  — 

whether  broad  or  narrow,  arc  generally  diAed  (as  it 
is  called)  on  tbe  outtdde,  and  tbe  en^  of  tbe  axle-  ^ 
tree  bent  a  little  downwards.  This  causes  the  f. 
wheels  to  run  wider  above  than  below ;  and  the 
reaaoa,  t  believe,  for  adopting  thit  plan  waa  to 
allow  people  to  increase  the  breadth  of  their  car- 
riagea,  and  yet  the  wlieels  lo  run  in  tbe  aame  trai^. 
Upon  Ifaia  plan,  the  edges  of  the  wheel,  to  run  flat 

upon  the  road,  must  be  of  a  conical  shape,  the  outer  edge  bdng  of  a  less  diameter  than 
die  inner  one.  Any  bad  effect  arising  from  this  is  indeed  very  liltle  felt  from  the 
narrow  wheels ;  but  aa  they  inereaie  in  breadth,  the  evil  increases  in  the  same  jiroportion. 
"  A  conical  wheel,"  says  Edgeworth,  "  if  movcfl  forwards  by  tlie  ailetree,  must 
partly  roll  and  psrtly  slide  on  the  ground,  for  tbe  tmalter  circumference  could  not 
advance  in  one  revolution  as  far  ai  tbe  larger.  Suppose,"  ssys  he,  "  the  larger  revolution 
liiteenfict,  and  tbe  smaller  thirteen  feet,  the  outer  part  muM  slide  three  feet,  while  the  car- 
riage sdvanceg  sixteen,  (.  c.  it  must  slide  nearly  one-fifth  of  the  space  through  wfaicli  tbe 
carriage  advances,  — thus,  if  loaded  with  ten  tons,  the  horses  would  have  two  tons  to  drag, 
Mif^partof  the  weight  waa  placed  on  a  sledge."  The  some  thing  has  been  ably  and 
beautifully  demonstrated  by  Cununing  {Eum/  on  the  Principla  of  Wheeli  and  Whirl 
(^rriaget,  Ac.) ,  and  is  very  easily  illustrated;  take,  for  instance,  tlie  A-uiitm  ofa  cone, 
or  •  sugv  loaf  fVom  which  you  have  broken  off  a  little  bit  at  tbe  point ;  then  set  this  a 
rolling  upon  a  taUe,  and  instead  of  going  straight  fomards  it  will  describe  a  circle ;  and 
if  you  will  put  a  pin  or  axletree  right  tbrou^  the  centre  of  it,  and  upon  that  aile  cause 
it  to  move  stnught  forwards,  the  smaller  diameter  must  slide  instead  of  rolling,  it  ia 
^deot,  therefore,  that  tbe  rims  of  the  wheels  ought  to  be  of  a  tyUaihicat  form  (i). 
Edgeworth  states,  in  relation  lo  this,  that  "  from  the  tcsttmony  given  to  the  committee 
at  parliament,  by  evay  penon  of  science  and  judgment,  cjlindriMl  wheels  and  stnught 
■xletrees  have  been  unequivocally  preferred. 

34T9L  Far^  finds  the  WUtecbapel  read  more  injured  by  bread  wheels  than  any 
otbcT,  owing^to  these  wheels  being  barrelled  and  conical,  and  not  runniog  Sat,  and  the 
middle  tier  prqjecting  above  the  others  with  rough  nails. 

3480.  CVmnting  has  ptoved  experimentally  before  tbe  committee  of  I  SOB,  that  when 
Ibe  rim  of  a  wheel  is  made  truly  cylindrical,  so  as  to  have  an  equal  bearing  on  ila 
wbcde  breadth,  tbe  naistancelo  its  progmK  on  aimootbroedia  not  increased  byincreasiDg 
ilsbrcadlh.  And  in  regard  to  the  immense  saving  that  would  accrue  to  the  nation, 
Jessop,  in  his  report,  says,  "  I  may  venture  to  assert,  that  by  Ibe  eielusive  adoption  of 
cylindrical  brood  wheels  and  flat  roads,  there  would  be  a  saving  of  one  horse  in  four,  of 
seventy-five  per  cent,  in  repairs  of  roads,  fifty  per  cent,  in  the  wear  of  tire,  and  that  Ibe 
wheels  wilh  spokes  Alternately  iiulined,  would  be  equally  strong  with  conical  ones,  and 
wear  Cince  as  long  as  wheels  do  now  on  tbe  present  roads."  But,  over  and  above  the 
jiefeieuce  due  to  such  wheels,  in  reelect  to  pubhe  reads,  they  are  no  less  preferable  when 
applied  to  purposes  of  husbandry,  Be^es  tbe  great  resistance  to  tbe  draught  occasioned 
l^  the  sinking  of  the  nsmiw  wheels  on  soft  land,  every  fatmer  knows  what  injury  is  fre- 


in  of  tbe  narrow  wheels,  is  very  much  injured,  both  in  respect  to  the  appearance 
and  tbe  crop,  wtuch  would  be  entirely  prevented  by  unng  broad  wheels.  Tims  it  has  been 
rtated,  in  regard  to  the  introduction  of  the  use  of  brood  wheels,  that  the  saving  on  the 
inodeiital  rcpain  of  tbe  rood  would  be  immense ;  that  the  roads  would  unifoniily  retain 
a  smoodi  and  even  snrlace,  which  would  greatly  contribute  to  tbe  comfort  of  the  traveller, 
aodttte  ease  of  the  draught;  that  in  husbandry  also  die  advantages  would  be  great;  in 
dwrt,  that  in  ever;  point  of  view,  tbe  benefit*  thM  would  be  derived  in  conae^ucncc. 
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would  be  pammount  to  ofery  thing  that  could  be  urged  in  ikTor  of  the  nanoir 
wheels. 

3481.  APAdam  thinks  a  waggon  wheel  of  six  inches  in  breadth,  if  standing  fairly  on 
the  road  with  any  weight  whatever,  would  do  very  little  material  injury  to  a  road  well 
made,  and  perfectly  smooth.  The  injury  done  to  roads  is  by  these  immense  weiglits 
striking  against  materials,  and  in  the  present  mode  of  shaping  tlie  wheels  they  drive  the 
materials  before  them,  instead  of  passing  over  them.  If  a  carriage  passes  fairly  over 
a  smooth  surface,  he  says,  that  cannot  hurt  the  road,  but  must  rather  be  an  advantage 
to  it,  upon  the  principle  of  the  roller.  On  being  asked,  <*  Are  you  not  of  opinion  that 
the  immense  weights  carried  by  the  broad-wheeled  wa^^ons,  even  by  tlieir  perpendicular 
pressure,  do  injury  by  crushing  the  materials  ?**  he  answered,  **  On  a  new-made  road  the 
crush  would  do  mischief,  but  on  a  consolidated  old  road,  the  mere  perpendicular  pressure 
does  not  do  any.  But  there  is  a  great  deal  of  injury  done  by  the  conical  form  of  the 
broad  wheels,  which  operate  like  sledging  instead  of  turning  fairly.  There  is  a  sixteen- 
inch  wheel  waggon,  which  comes  out  of  Bristol,  that  does  more  injury  to  our  roads,  than 
all  the  travelling  of  the  day  besides.** 

S482.  With  regard  to  regulating  the  weight  to  be  carried  on  wheelt,  Farey  judiciously 
observes,  that  though  it  is  not  easy  to  state  any  one  scale  that  would  be  generally  appli- 
cable for  each  breadth  of  wheels  below  six  inches,  there  sliould  be  a  rate  fixed,  which 
would  apply  to  ordinary  or  gate-tolls ;  and  at  the  weighing  machines  additional  or  what 
may  be  called  machine  tolls,  should  be  levied  upon  all  carriages  which  exceeded  the 
weight,  to  be  regulated  in  an  increasing  scale  for  each  breadth  of  wheel,  so  as  very  greatly 
to  discourage,  but  not  ruinously  to  prohibit  the  occasional  carrying  of  laige  weights  upon 
any  wheels. 

3483.  Aiklreet  of  different  lengths  have  been  proposed  by  some  engineers  with  a  view 
of  preserving  the  roads.  On  this  subject  Paterson  observes,  **  At  present  the  axles  of 
all  kinds  of  carriages  are  made  to  c^ne  length,  so  that  their  wheels  all  run  at  the  same 
width,  and  in  the  same  track,  than  which  nothing  could  be  more  fitly  devised  ffH"  the 
destruction  of  the  roads.  I  would,  therefore,  propose,  that  the  length  of  the  axletrees 
should  be  so  varied,  that  the  wheels  of  the  lighter  description  of  carriages  should  run 
two  inches  narrower  than  the  present  track ;  and  that  the  axles  for  the  more  weighty 
carriages  should  he  increased  in  length,  so  that  their  wheels  should  run  from  one  to  four 
inches  beyond  the  present  track.  I  would  also  propose,  that  mails,  and  other  heavy 
coaches,  should  be  so  constructed,  tliat  the  hind  wheels  should  follow,  either  two  inches 
within,  or  two  inches  outside  the  track  of  the  fore-wheels,  as  might  be  considered  most 
proper.  Were  the  axletrees  of  all  kinds  of  carriages  to  be  of  various  lengths,  as  here 
proposed,  we  should  have  no  rutted  roads.  The  stones  now  displaced  by  the  wheels  of 
one  carriage,  would  be  replaced  again  by  the  next  carriage  that  came  up,  having  its  axle 
of  a  different  length  ;  and  in  the  same  manner  would  the  hind  wheels  repair  the  injury 
done  by  the  fore  wheels  of  a  carriage.  If  this  plan  was  to  be  acted  upon  all  over  the 
kingdom,  it  is  evident  that  it  would  have  a  very  beneficial  effect  on  the  roads ;  and  if  it 
should  be  found  thus  to  contribute  to  the  keeping  the  roads  smooth  and  e\en,  it  is  also 
evident  that  it  must  contribute,  in  tlie  same  proportion,  to  the  comfort  of  travellers  of 
every  description,  and  also  to  the  ease  of  the  beast  of  draught.** 

3484.  J»  Farey  is  of  opinion  that  varying  the  length  of  axles,  so  as  to  prevent  their 
running  in  the  same  track,  would  be  very  beneficial.  This  he  particularly  stated  to  the 
Board  of  Agriculture,  with  an  example  of  the  tolls  over  a  new  road  in  Derbyshire, 
which  are  regulated  according  to  the  length  of  the  axle. 

3485.  The  division  of  weight  has  been  proposed  by  Fry  as  a  means  of  preserving  roads : 
that  is  to  say,  the  division  of  the  power,  which  any  carriage  may  possess,  to  crush  or 
destroy  the  materials  of  the  roads ;  and  the  division  of  the  power  which  any  carriage 
may  possess,  to  resist  the  poyrer  of  the  horses  drawing  such  carriage.  A  man  can  break 
an  ordinary  stick,  an  inch  in  diameter,  across  his  knee,  but  if  he  tie  ten  of  these  sticks 
together,  he  could  not  break  them  if  he  tried  ten  times,  nor  if  he  tried  a  thousand  times ; 
although,  by  these  thousand  efforts,  he  might  have  broken  a  thousand  such  sticks  sepa- 
rately. A  stone  might  be  of  such  a  size  and  texture  that  a  strong  man  with  a  large 
hammer  might  break  it  into  pieces  at  one  blow ;  while  a  boy  with  a  small  hammer, 
striking  it  with  one-tenth  part  of  the  force,  might  strike  it  a  thousand  times,  applying  in 
the  whole  one  hundred  times  the  power  upon  it  that  the  man  would  have  done,  without 
producing  the  same  effect.  So  it  is  with  the  pressure  of  wheels  on  the  materials  of  the 
Toads.  Suppose  a  stone,  the  size  of  a  man's  fist,  to  be  detached  on  a  firm  part  of  the 
road,  and  a  waggon-wheel,  pressing  with  the  weight  of  two  tons,  were  to  pass  over  it* 
the  consequence  would  be  that  it  would  crush  it  to  powder.  But  suppose  these  two 
tens  to  be  distributed  into  forty  wheel-barrows,  of  one  hundred  weight  each,  and  they 
were  to  pass  over  it  in  succession,  the  only  effect  likely  to  be  produced  would  be  a 
trifling  rounding  of  its  comers ;  nor  would  probably  five  hundred  such  wheel-banows, 
of  twenty.fivc  tons,  crush  the  stone  so  completely  as  the  single  waggon-wheel.    Nor  do  I 
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think  itMt  Htc  hundred  gig  or  ane-horw  clwie  wheeU,  of  bur  hundnd  wrigbt  exJi,  in 
■11  one  hundred  Uuu,  would  so  com plelelj  destroy  the  eobenonofthe  atone,  H  the  tingle 
cnJih  of  the  heary  wheel.  Conceiving,  therefore,  that  the  deitmctiTe  eSect  of  preerars 
on  the  roads  jnertaaeo,  fromttie  lowest  wi^ighulo  the  hjgbeu,  in  >  lerj  rapidly  increaiing 
ratio,  1  think  that  *)1  nuonalile  iniienuily  should  be  eierciBsl,  n  u  to  conitruct  our  car- 
ii»get  M  tor  eatfa  wheel  to  pre«  the  road  with  the  IcaK  ponible  weight  that  the  publin 
coDTanience  will  allow." 
3iS6,  JgnatiBei^iiione  Toltinei!uitt(Jlg.  iK.^,  Fry  cotitinuea,  "ha> a  icndtaicj 


to  distufi)  the  entire  bed  of  the  road,  whether  jt  ba  on  a  lix-indi  wheel  or  on  one  of 
oxtcen  tncbes,  and  whether  on  conical  (^.  445a)  or  on  cylindrical  wbeeU  (Jig.  445  i); 
Under  all  theae  conaideistioni,  I  am  Mliifled  that  the  only  gnHid  deriderattlm  on  behalf 
bad)  of  the  roads'  and  the  horses,  ia  light  pressure.  And  therefore  any  dependence 
on  breadth  of  wheels,  as  a  security  sgaiDst  the  deatructiTS  eiAd*  of  pressure,  is  in 
my  opinion  falladoos.  T  wish  here  to  be  undentood  as  applying  thew  remaiki  upon  a 
supposition  that  wheels  were  made  upon  the  nunt  philoaophical  cootlruction  i  that  is  Ut 
B7,  perfectly  cylindrical  (Jg.  44S  ft) ;  and  tbrnt  they  stood  perfectly  upright  or  vertical. 
Tbe  praent  lystem  of  bitiad  wheels  I  considera  sjrstem  at  inere  mockery." 

3467.  Fry  pnpoKi  It  aUain  its  prme^  ^M«  Auims  ofjiwier  by  tbe  adoption  tX 
light  one.hone  waggons  with  six  or  fight  wbeeli;  which  in  our  opinion  are  of  very  qaes- 
tioiMUc  adrantage,  ^1  ddng*  ccanldeTftI,  compared  ta  oiw.horse  carts,  to  carry  one  ton, 
■ndliMir-wheel  waggons  to  cany  four  tana.  OneJNfW  waggons,  be  says,  fiilly  embrace 
the  principle ;  and  the  labor  of  the  horses  would  be  much  more  efficiently  applied  than  at 
present.  If  light  one.hone  waggons  were  constructed,  to  wagh  eight  hundred  weight 
each,  and  these  irere  diarged  with  a  load  of  siileen  hundred  weight  each,  a  good  ordi- 
nary cart-horse  would  trsTsl  England  orer  with  such  a  load ;  drawing  jost  as  much  net 
weight  as  liie  ten  horses  in  a  heary  waggon,  lake  each  in  gross  weight ;  and  the  roads 
would  neirer  bare  a  pressure,  on  one  point,  exceeding  di  hundred  weight.  The  only 
al^jectioa  to  snch  carriages  that  I  see  is,  that  each  must  be  attended  by  a  man.  But 
were  they  adopted,  roads  would  Ust,  I  will  not  say  ten  times  as  long,  I  think  they  would 
last  a  hundred  times  as  long  as  they  now  do.  Curiagea  so  constrncted  ought  therefore 
to  paaa  at  the  lowest  poaaibje  rate  of  toll.  The  next  mode  is  by  tbe  use  of  cairiaga 
nfith  six  or  right  wheels.  About  twenty  years  ago  there  were  aereral  atage-coaches  con- 
structed in  this  manner.  Two  eight-wheel  coaches  plied  some  years  between  Bath  and 
Bristol,  and  they  were  so  cmutructed  that  each  wheel  supported  its  share  o!  the  load, 
eanying  its  proportion,  and  no  more,  o*er  every '  obstjuction :  the  consequence  was, 
that  iriien  a  wheel  passed  over  a  stone  two  inchea  high,  the  middle  part  of  Itie  carriage 
rimigODly  ao  eighth  part  of  two  inches,  or  one  quarter  of  an  incb,lhey  were  perhaps  tbe 
easieet  coaches  to  passengers  that  erer  were  ast  in.  Ibey  bad,  bawerer,  one  defect  in 
their  conatructioa ;  which  was,  that  the  two  hinder  silea  being  fiied,  wheneter  the 
coach  varied  from  a  straight  line  on  the  rood,  the  hindermoat  pair  of  wheels  mutt  have 
been  dragged  sideways.  How  the  six. wheel  coadies  were  circumstanced  in  this  respect, 
I  had  no  opportunity  of  observing. 

3488.  DoubU  AnJU  have  been  proposed  by  Edgeworth,  Morton,  and  some  others,  aa 
likely  to  divide  the  traction  of  draught  cattle.  B.  Fsrey  conddas  sickle  alaAs  in 
wagg<ms  very  injurious ;.  the  horses  follow  in  one  Crark,  in  tbe  centre  of  thecairiage- 
■nd  the  wheels  also  follow  each  other  in  their  tncks,  and  cut  ruts.  If  there  were  double 
shafts,  they  would  naturally  txmA  former  wheel  tracks,  which  would  be  lees  injurious 
to  tbaroad. 

3489.  J.  Forty  concurs  in  opinim  with  bis  brother,  and  thinks  that  some  abatement 
of  tolls  might  be  made  to  thoae  carriages  which  now  geoetally  use  lungle  shafts,  like  tbe 
Aimers'  carta  aod  waggons,  on  thdr  adopting  double  shafts,  so  that  Jl  tbdr  boisa  may 
draw  in  pairs ;  this  being  applicable  even  to  three-horse  carts,  as  far  as  concerns 'the 
two  foremost.  Stage-coaches,  for  dw  reasons  hera  alluded  to,  aa  they  all  draw  in 
pairs,  and  very  seldom  follow  in  any  previous  and  deep  rut,  do  far  less  damsge  to  tbe 
mads  than  odwrwise  would  happen ;  thar  springs  also,  and  swiftness  of  inotiiHi,  contri. 
Imttng,  my  materially,  to  letacning  their  wear  «r  the  road. 
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S490,   TkctnmMg  o^roadiia  cAcUd  bjiweeplng,  ut^iIdk,  mceriog,  and  waduDC. 

3491.  StBieiiirtg,  u  a  mode  of  cleuuiigro<ula>  iidileflj  spplicabla  lo  pBTamsiU,  to  ride 
nOmp,  whether  of  Mone  or  iTon.uid  to  fogtpmths.  It  bu  been  propoaed  to  be  cffeded 
bj  a  machine  drawn  by  one  or  more  horaea  early  in  the  momiDg  before  the  road  wai 
much  frequented  ;  but  it  ii  probabij  better  lo  i«Te  it  to  old  and  infirm  penon*.  On 
countt7  roads,  iwecpiog  could  only  be  required  (o  keep  the  paied  or  rail-laid  part, 
where  luch  eiineal,  &ee  from  snail  itoiwa  or  gravel  which  the  feet  of  cattle,  &c.  mi^ 
■catler  onr  it  trtmt  the  metalled  part. 

3493.  Scraping  ii  an  operalioii  uniTcrally  necemry  lo  keep  itiadi  clean,  by  the 
retnoTal  of  mud  in  wet  weather,  and  duM  in  a  very  dry  Kaion,  and  uiow  in  winter. 
It  haa  beeu  perfonned  by  machiuery ;  ami  on  a  well-nude  road,  Ihii  mode  migbt  be 
attended  with  a  considemble  saring  of  labor.  WeretbeBcnpingbtMrd  edged  with  abruah 
of  wirei,  or  eiejf  of  birch  (pray,  the  work  eieu  on  a  road  somewhat  irregular,  migbt  be 
done  to  great  perfection.  Both  in  scraping  and  iweeping,  care  ibould  be  taken  as  soon 
aa  poKibiB  to  ditpoae  of  the  mud  or  dust  either  in  making  or  keeping  up  the  sides  of  the 
mwl  or  fisnce  mounds,  or  in  such  other  way  as  circumstances  may  direct.  Hand 
aenperi  are  coimiuHily  made  with  iron  plntea;  bilt  a  piece  of  board  ii  considered  leaa 
Itkely  to  laiie  the  surftce  of  the  road. 

3493.  Wateriag,  where  spplied  to  roads,  is  more  for  the  aalte  of  laying  the  dust  than 
tleaning  or  preserring.      Smiie  consider  it  ityuriout  in  the  latter  capacity.      B.  Parey 

coosiden  that  watering  the  WhitecfaapeUroad  iu  summer,  and  eipedally  bdore  May  and 
after  Auguit,  is  very  injurious,  by  separating  the  Manes,  owing  to  the  softening  of  the 
loam,  and  so  making  tlie  road  spotigy  and  loose.  In  winter,  faowerer,  he  waters,  and 
fbr  the  following  reasons  :  — "  After  the  most  careful  nfting  of  the  gravel,  a  small  qtian- 
ti^  of  loamy  dirt  will  unavoidably  still  adhere  to  the  stones,  and  this  loam,  together  witti 

.a  Mutinous  matter  which  accumulates  in  the  summer  from  the  dung  and  urine  of  the 
cattle  (which  accumulation  tbe  Bummer-watering  bai  a  tendency  to  increaieJ,occBsioiia 
the  irtieds  to  stick  to  the  maCeiials,  in  certain  stoles  of  the  road,  in  ^uing  uid  auttunn, 

'when  it  is  between  wet  and  dry,  particularly  in  heavy  foggy  weather,  and  after  a  frost; 
by  which  sticking  of  the  wheels,  the  WhitechspeUroad  is  nfteti,  in  a  short  time,  dread- 
fully lorn  and  loosened  up ;  and  it  is  for  rtmedying  this  evil  tint  I  have,  for  more  than 
eight  years  past,  occasionally  watered  the  road  in  winter.  As  som  as  the  sticking  and 
tearing  up  of  the  materials  is  observed  to  have  conmieaced,  several  water-.carta  are  era- 
ployed  upon  these  parts  of  the  road,  to  wet  the  loamy  and  glutinous  matters  ao  much, 
that  they  will  no  longer  adhere  to  the  tire  of  the  wheels,  and  to  allow  the  wheels  atid  feet 
of  the  borset  to  force  down  and  again  fasten  the  gravel-ttones ;  the  tra£ck,  in  the  course 
of  four  to  twenty-four  hours  after  watering,  forms  such  a  sludge  on  the  surbce,  as  can 
be  easily  raked  off  by  wooden  scrapers,  which  u  perfonned  as  quickly  ai  possible ;  after 

jWlucfa  ^  road  is  hard  and  smooth ;  the  advantages  of  this  practice  of  occasioiul  winlo-. 
watering  have  been  gieat ;  and  it  might,  I  am  of  opinion,  be  adc^ited  with  like  advan' 
lagea  on  the  other  eutraocea  into  London,  or  wherever  else  the  traffick  is  great,  and  tha 
gravel-stonea  are  at  times  obHerved  to  be  torn  up  by  the  sticking  of  the  wheelt. 

3494.  One  ef  ike  beu  enutnichim  <^  walmng  barrtlM  {fig.  W.),  is  that  used  oa  tha 
Ui  bridge-road,  in  which  the  water  is  delivered  with  the  grcatast  regularity  from  a  cast- 
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iron  trough  (a)»  lo  as  to  cover  a  space  of  nine  feet  in  width.     Hie  water  it  turned  off 
and  on  by  a  lever  at  the  for&^nd  of  the  barrel  (h)  in  the  usual  manner. 

S495.  Waslting  orjiooding  roads  with  a  view  to  cleaning  them,  has  been  proposed  by 
Jeno^,  and  some  other  engineers ;  but  it  is  evidently  a  mode  that  can  only  be  adopted 
in  particular  situations,  and  the  advantages  which  it  would  have  over  clean  scraping 
does  not  appear. 

3496.  Rolling,  as  a  mode  of  preserving  roads,  is  recommended  by  various  writers  on 
the  subiect ;  and  appears  to  be  useful  on  some  roads  after  being  loosened  by  frost.  In 
general,  however,  it  is  chiefly  applicable  after  repairs,  such  as  filling  in  ruts  or  laying  on  a 
ooat  of  new  materials.  Rolling  has  also  been  employed  to  consolidate  snow  oh  roads : 
it  is  said  to  indurate  the  snow  so  much,  that  it  becomes  a  smooth  hard  body,  on  which 
the  wheels  of  carriages  make  but  litde  impression,  and  the  materials,  of  the  road  are 
preserved.  When  a  thaw  happens,  the  whole  of  the  snow  is  scraped  off  by  snow- 
ploughs  or  scrapers,  and  not  being  allowed  to  melt  on  the  metals,  they  are  said  to  remain 
unloosened.  This  plan  is  said  to  be  general  in  America,  and  appears  to  have  been 
tried,  in  one  instance,  in  the  north  of  Scotland,  with  success. 

5497.  Jl  road-roller  should  be  of  large  diameter,  perhaps  not  less  than  five  feet :  to 
fiicalitate  its  turning,  it  may  be  made  in  three  lengths,  and  the  only  material  is  cast-iron, 
with  a  large  wooden  box  over. 

5498.  Marthalt  on  the  subject  of  repairing  roads,  observes,  that  the  best  serrice  of  the 
surveyor  is  to  keep  their  surfaces  smooth  and  even;  so  that  rain-water  may  find  a  ftee 
and  ready  passage  to  its  proper  drain.  Ruts  and  hollow  parts  are  to  be  filled  up,  level, 
or  even  with  the  general  suriace,  as  often  as  they  are  formed,  lliis  attention  is  more 
especially^  requisite  to  a  new-nuMle  road,  whose  bed  and  foundation  are  not  yet  fully  con- 
firmed. But  in  every  case,  and  at  all  times,  a  solicitous  regard  is  due  to  thb  most  im- 
poftant,  yet  most  neglected  part  of  road-surveying.  Much  expense  of  materiab  and 
labor  may  thereby  be  saved,  and  the  great  end  of  road-making  be  fully  obtained; 
namely,  that  of  rendering  the  road,  in  all  seasons,  easy,  safe,  and  pleasant  to  the 
traveller. 

3499.  3\»  keep  a  road  m  repair,  Edgeworth  observes,  it  will  for  some  time  require  the 
attention  of  the  maker ;  ruts  will  be  continually  formed  in  the  loose  materiab :  these 
must  be  sedulously  filled  up,  and  a  small  sprinkling  of  river  gravel  should  be  added. 
All  stones  larger  than  the  rest  should  be  removed  and  broken  smaller,  and  no  pains 
ahould  be  spared  to  render  the  whole  as  compact  and  smooth  as  possible.  At  a  moderate 
distance  from  the  capital,  if  no  wheels  of  a  smaller  breadth  than  six  inches,  and  if  no 
greater  load  than  one  ton  on  each  wheel  be  permitted  to  pass  on  it,  a  road  will  last  a 
long  time,  and  may  be  kept  in  constant  repair,  at  a  moderate  yearly  expense. 

3500.  The  repair  ijf  a  road  which  has  been  well  made,  or  put  into  a  good  state  of 
repair,  Paterson  observes,  requires  attention  more  than  expense.  "  No  more  metals 
ought  to  be  used  for  the  incidental  repair  of  that  road  ever  afterwards  than  is  just  equi- 
valent to  the  decay  of  the  road.  And  in  order  that  the  decay  of  the  old,  and  of  course 
the  supply  of  new  metals  may  be  as  little  as  possible,  it  is  of  the  greatest  consequence 
that  the  road  never  be  allowed  to  get  rutted ;  for,  besides  the  unpleasantaess  of  such  a 
road  to  the  traveller,  it  is  a  fact  not  generally  thought  upon,  that  the  lateral  rubbing  of 
the  wheels  into  the  ruts  will  wear  and  grind  down  more  than  the  double  of  the  metals 
than  if  the  road  were  smooth,  and  where  the  only  firiction  of  the  wheels  is  that  of  rolling 
oper  the  metals.  Besides,  when  a  road  is  much  rutted,  it  not  only  retains  the  water,  and 
consumes  a  greater  quantity  of  metals  (as  hath  been  noticed) ;  but  the  rubbing  and  jolt- 
ing of  the  wheels  into  the  ruts  wears  down  the  iron  of  the  wheels,  fatigues  the  .beast  of 
draught,  and  also  wears  harness,  &c  much  sooner  than  when  the  road  is  smooth.  All 
these,  and  much  more,  are  the  bad  effects  of  a  rutted  road.  Having  premised  thus  much 
I  shall  next  advert  to  the  method  to  be  adopted  in  order  to  keep  the  road  free  from  ruts, 
at  as  little  expense  and  labcH*,  and  widi  as  few  metals  as  possible. 

3501.  In  order  to  praeM  anyroad  from  getH^  mUedAt  is  tndiipeniable  that  U  be  ksfit  tnb  ftom  water 
bfjr  under  dniiMg&  No  road,  Fatenon  continuei,  that  has  any  tendency  to  rut  should  be,  fw  many  days 
tosetber,  fkom  under  the  eve  of  one  who  has  a  general  charge,  and  who  is  ready  to  withdraw  a  workman 
to  ibb  or  that  part,  as  need  may  require 

35(&  8o  aoom  at  nem^-fmt-on  metals  Aegte  to  skyt  by  the  wheels,  or  form  into  ruts^  they  should  be  imme- 


get  rutted.    This  shifting  iqwn  the  road  wean  down  the  metals  equally,  and  prevents  those  regular  tracks 
of  the  horse  and  of  the  wheels  which  would  otherwise  be  the  consequence.    By  adopting  this  method,  it 


wOI  be  found  that  less  labor  and  fewer  metals  will  be  reoulred  in  the  course  of  the  year,  and  the  road  will 
always  be  in  good  order.  But,  on  the  other  hand,  to  allow  the  road  to  get  rutted,  and  then  to  All  these 
ruts  with  new  metals  every  time  thev  get  kito  this  state,  as  is  ftequently  done)  raises  the  track  of  the 
wheels,  leaving  hollow  the  track  of  the  hone,  and  so  gives  the  road  a  concave,  inslead  of  a  convex,  shape 
ia  themlddls :  this  retains  the  water,  and  injures  the  road  very  much.    The  same  thing  oecun  again 

Nn  2 
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and  the  nine  proocM  it'repeated :  and  In  this  way  the  most  extravagant  quantity  of  mflCals  may  be  pot 
on,  ahd  yet  never  have  the  road  in  gocNl  order. 

S503.  For  the  repair  of  an  aid  road,  the  following  directioiis  are  given  by  M'Adaniy 
in  his  Rqwt  to  the  Commiiteej  ^c.  of  1811,  corrected  however  to  1819.  <'  No  addicioa 
of  materiak  is  to  be  brought  upon  a  road,  unless  in  any  part  it  be  found  that  there  is 
not  a  quantity  of  clean  stone  equal  to  ten  inches  in  thickness. 

3504.  The  Uone  already  on  the  road  is  to  be  loosened  up  and  broken,  so  as  no  piece 
shall  exceed  six  ounces  in  weight.  The  road  is  then  to  be  laid  as  flat  as  possible ;  a  rise 
of  three  inches  from  the  centre  to  the  side  is  suflicient  for  a  road  thirty  feet  wide.  The 
stones,  when  loosened  in  the  road,  are  to  be  gathered  off  by  means  of  a  strong  heavy 
rake,  with  teeth  two  and  a  half  inches  in  length,  to  the  side  of  the  road,  and  there  broken, 
and  on  no  account  are  stones  to  be  broken  on  the  road. 

3505.  When  the  great  stones  have  been  removed^  and  none  left  in  the  road  exceeding 
six  ounces,  the  road  is  to  be  put  in  shape,  and  a  rake  employed  to  smooth  the  surface^ 
which  will  at  the  same  time  bring  to  the  surface  the  remaining  stone,  and  will  allow  the 
dirt  to  go  down. 

3506.  When  the  road  is  to  prepared^  the  stone  that  has  been  br<4Len  by  the  side  of 
the  road  is  then  to  be  carefully  spread  on  it :  this  is  rather  a  nice  operation,  and  the 
future  quality  of  the  road  will  greatly  depend  on  the  manner  in,  whidi  it  is  performed, 
lie  stone  must  not  be  laid  on  in  shovelsfuU,  but  scattered  over  the  surface,  one  shovel- 
full  following  another,  and  spreading  over  a  considerable  space. 

3507.  Ordy  a  small  space  rfroad  should  be  lifted  at  once  ;  five  men  in  a  gang  should  be 
set  to  lift  it  all  across;  two  men  should  continue  to  pick  up  and  rake  off  the  large  stones 
and  to  form  the  road  for  receiving  the  broken  stone ;  the  other  three  should  break  stones ; 
the  broken  stone  to  be  laid  on  as  soon  as  the  piece  of  road  is  prepared  to  receive  it,  and 
llien  break  up  another  piece;  two  or  three  yards  at  one  lift  is  enough. 

3508.  TA«/m)7)oWtonfng</^tw>rAr  among  the  five  men  must  of  course  be  regulated  by 
the  nature  of  the  road ;  when  there  are  many  very  large  stones,  the  three  breakers  may 
not  be  able  to  keep  pace  with  the  two  men  employed  in  lifting  and  forming,  and  when 
tiiere  are  few  large  stones  the  contrary  may  be  the  case ;  of  all  this  the  surveyor  must 
judge  and  direct. 

3509.  Sut  to  lift  and  relay  a  road,  even  if  the  materials  should  have  been  originally 
too  large,  would  in  many  cases  be  highly  unprofitable.  The  road  between  Cirencester 
and  Bath  is  made  of  stone  too  large  in  size,  but  it  is  of  so  friable  a  nature  that  in  lifting  it 
becomes  sand ;  in  this  case  I  recommended  cutting  down  the  high  places,  keeping  the 
surfeoe  smooth  and  gradually  wearing  out  the  materials  now  in  the  road,  and  then  re-. 
placing  them  with  some  stone  of  a  better  quality  properly  prepared. 

35 10.  Ji  part  of  the  road  m  the  Bath  district  is  in  like  manner  made  of  freestone,  which 
It  would  be  unprohtable  to  lift. 

351 1.  At  Egham  m  Surrey,  it  was  necessary  to  remove  the  whole  road,  to  separate  the 
small  portion  of  valuable  materials  from  the  mass  of  soft  matter  of  which  it  was  princi* 
pally  composed,  which  was  removed  at  considerable  expense,  before  a  road  could  btf 
again  made  upon  the  site. 

3512.  Other  cases  of  several  kinds  have  occurred  where  a  different  method  must  be 
adopted,  but  which  it  is  impossible  to  specify,  and  must  be  met  by  the  practical  skill  of 
the  officer  whose  duty  it  may  be  to  superintend  the  repair  of  a  road,  and  who  must  con- 
stantly recur  to  general  principles.  These  principles  are  uniform,  however  much  drcuna- 
stances  may  diftler,  and  they  must  form  the  guide  by  which  his  judgment  must  be  always 
directed. 

3513.  When  additional  stone  is  wanted  on  a  road  that  has  consolidated  by  use,  the  old 
hardened  surface  of  the  road  is  to  be  loosened  with  a  pick,  in  order  to  xnake  Uie  freah 
materials  unite  with  the  old. 

3514.  RtUs,  Carriages,  whatever  be  the  construction  of  their  wheels,  will  make  rata 
in  a  new  .made  road  until  it  consolidates,  however  well  the  materials  may  be  prepared,  or 
however  judiciously  applied ;  therefore  a  careful  person  must  attend  for  some  time  after 
the  road  is  opened  for  use,  to  rake  in  the  tracks  made  by  wheels. 

3515.  The  tools  to  be  used  are :  strong  picks,  but  short  from  the  handle  to  the  point, 
for  lifting  the  road ;  small  hammers  of  about  one  pound  weight  in  the  head,  the  lace 
the  size  of  a  new  shilling,  well  steeled,  with  a  short  handle;  rakes  with  wooden  heada, 
ten  inches  in  length,  and  iron  teeth  about  two  inches  and  a  half  in  length,  very  strong  for 
raking  out  the  large  stones  where  the  road  is  broken  up,  and  for  keeping  the  road  smooth 
after  being  relaid,  and  while  it  is  consolidating  ;  very  light  broad-mouthed  shovels,  to 
spread  the  broken  stone  and  to  form  the  road. 

3516.  Everyroadistobemadeof  broken  stone  vfithout  mixture  of  earth,  day,  chalk,  or 
any  other  matter  that  will  imbibe  water,  and  be  affected  with  frost :  nothing  is  to  be  laid 
on  the  clean  itone  on  pretence  of  binding ;  broken  stone  will  combine  by  its  acute  angjea 
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into  s  ■mooth  solid  surftce  that  cannot  be  affected  by  ▼icinitudes  of  weather,  or 
placed  1^  the  action  of  wheels,  which  will  pass  over  it  without  a  jolt,  and  consequently 
without  injuiy.  *' 

3517.  Tefford*s  direetiontfir  repairing  roads  differ  little  from  his  instructions  for 
forming  roads,  already  quoted.     Where  a  road  448 

has  no  solid  and  dry  foundation,  he  bottoms 

wih  soft  stones  or  dnders,  the  former  set  by  i  /  "Tl  7  \ 

hand  with  the  broadest  end  down,  in  the  form  \  /  \  /  I 

of  a  neat  pavement    (fig.  448.);    over   this   ^ ^ J jj J 

foundation  he,  as  usual,  lays  on  six  inches  of 

stones  broken  so  as  to  pass  through  a  ring,  two  inches  and  a  half  in  diameter,  &c 

3518.  Where  a  road  has  some  foundation,  but  an  imperfect  one,  or  is  hollow  in  the 
middle,  all  the  large  stones  appearing  on  tiie  surface  of  it  must  be  raised  and  broken ; 
the  eighteen  centre  feet  of  it  must  be  so  treated,  and  then  covered  with  a  coating  of 
broken  stones,  sufficient  to  give  it  a  proper  shape,  and  to  make  it  solid  and  liard. 

351 9.  Where  a  road  already  has  a  goodfoundationy  and  also  a  good  shape,  no  materials 
should  be  laid  upon  it  but  for  the  purpose  of  filling  ruts  and  hollow  plaas,  in  thin  layers 
as  soon  as  they  appear.  Stones  broken  small,  as  above  described,  being  angular,  will 
fasten  together.  In  this  way  a  road  when  once  well  made,  may  be  preserved  in  constant 
repair  at  a  small  expense. 

3580.  Partial  metalHng.  Where  the  breadth  of  that  part  of  a  road,  which  alone  has 
been  formed  of  hard  materials,  and  over  which  the  carriages  oonmionly  pass,  is  less  than 
eighteen  feet^  it  must  be  widened  with  layers  of  broken  stones  to  that  breadth,  first 
digging  away  the  earth,  and  forming  a  bed  for  them  with  pavement  and  broken  stones, 
at  least  ten  inches  deep.  Near  large  towns  the  whole  breadth  of  the  road-way  should  be 
oovered  with  broken  stones. 

3521.  jUI  labor  by  day  wages  ought,  as  far  as  possible,  to  be  discontinued  in  repairing 
roads.  The  surveyors  should  make  out  specifications  of  the  work  of  every  kind  that  ia 
to  be  performed  in  a  given  time.  This  should  be  let  to  contractors,  and  the  surveyors 
should  take  care  to  see  it  completed  according  to  the  specifications,  before  it  is  paid  for. 
Attention  to  this  rule  is  most  essential,  as  in  many  cases  not  less  than  two-thirds  of  the 
money  usually  expended  by  day  labor  is  wasted. 

3522.  The  best  seasons  for  repaiHng  roads  is  generally  considered  autumn  and  spring, 
when  the  weather  is  moist  rather  than  otherwise.  B.  Farey  prefers  laying  on  gravel 
when  the  road  is  in  a  moist  state,  immediately  after  the  road  has  had  a  scraping,  in  con- 
sequence of  there  being  upon  the  surface  of  the  road  asmall  quantity  of  dirty  matter  and 
.broken  gravel,  which  then  forms  a  sort  of  cement  for  the  gpravel  to  fix  in. 

3523.  Walker  considers  the  besi  season  for  repairing  rwadsj  to  be  the  spring  or  very 
early  in  the  summer,  when  the  weather  is  Ukely  neither  to  be  very  wet  nor  dry,  for  both 
of  these  extremes  prevent  the  materials  from  consolidating,  and  therefore  cause  a  waste  of 
them,  and  at  the  same  time  either  a  heavy  or  a  dusty  road ;  but  if  done  at  the  time  he 
has  recommended,  the  roads  are  left  in  good  state  for  the  summer,  and  become  con- 
aolidated  and  hard  to  resist  the  work  of  the  ensuing  winter. 

3524.  The seasonsffr repairing prtferred by Patersonsi3n9\BOKpnDgtaidautu^^  << Al- 
though it  is  proper,"  he  says,  «  at  all  times  of  the  year,  to  put  on  a  little  metals  whenever 
any  hole  makes  its  appearance,  yet  in  the  drought  of  summer  this  will  seldom  be  neces- 
sary. In  summer,  the  roads  are  less  liable  to  cut ;  but  if,  at  some  places,  a  little  fresh 
jncials  may  be  necessary,  no  more  should  be  put  on  than  is  barely  sufi^dent  to  bring 
.those  holes  to  the  level  of  the  rest  of  the  road.  Metals  that  are  put  on  in  the  drought  of 
•ummer  do  not  soon  bind  together.  Until  such  time  as  there  u  rain  sufiident  to  cause 
them  to  bind,  they  will  keep  shifting  and  rolling  about,  and  make  a  very  unpleasant  road  to 
travel  on.  The  most  proper  times  of  the  year  to  put  on  any  quantity-  of  metals  are  about 
the  months  of  October  and  April,  as  they  always  bind  best  when  the  road  is  neither  too 
wet  nor  too  dry.  When  they  are  put  on  about  the  month  of  October  they  become  firm 
before  winter;  and,  with  a  little  constant  attention,  the  road  will  be  easily  kept  in  good 
order  until  the  spring:  and  if  it  has  been  the  case  that  the  road  has  not  been  sufiiciently 
attended  to  during  the  winter,  and  that  it  has  got  into  a  bad  state  towards  the  spring,  by 
putting  on  fresh  metals  about  the  month  of  April,  suffident  to  bring  it  into  smooth  sur- 
foce  order,  it  will  be  very  easily  kept  in  this  good  state  throughout  the  summer." 

3525.  M*Adam,  on  bdng  asked,  **  Would  you  prefer  repairing  old  roads  in  dry  weather 
or  in  wet  Weather?"  answers :  *<  In  wet  weather  always ;  I  always  prefer  mending  a  road 
in  weather  not  very  dry." 


Nn3 


$50  PRACTICE  OF  AGRICULTURE.  Part  III. 

Chap.  V. 

Of  thM  Fcrmation  of  Canah* 

3526.  Tha%tgh  the  ndQect  <f  canals  u  not  induded  in  that  ifagricultun,  yet  it  it  §o  ind- 
mately  conne^ed  with  temtorial  improvement,  that  it  would  be  improper  in  a  work  of 
thi«  description  to  pass  it  orer.  Canals  of  any  extent  are  nerer  the  wo«k  of  an  indiTidual, 
but  of  publirbodies,  constituted  and  empowered  by  public  acts;  but  it  b  of  importaoce 
to  individuals  to  know  the  sort  of  effect  which  a  canal  passing  through  their  property  may 
have,  both  on  its  appearance  and  value ;  not  merely  as  a  medium  of  conveyance,  but  as 
a  source  of  population,  of  water  for  irrigation  or  mills,  or  the  use  of  stock,  and  even  as 
an  object  of  ornament.  For  this  purpose  we  shall  submit  some  remarks  on  the  utility  of 
canals,  the  choice  of  lines,  the  powers  granted  to  canal  companies,  and  the  mode  of 
executbn. 

Sect.  I.     Utility  qf  Navigable  Canals, 

3527.  Good  roadSf  canals,  and  navigable  rivers.  Dr.  Smith  observes  (  Wealth  of  Nations, 
i.  229),  by  diminishing  the  expense  of  carriage,  put  the  remote  parts  of  the  country 
more  nearly  upon  a  level  with  those  in  the  neighlxHiiood  of  large  towns ;  and  on  that 
account  they  are  the  greatest  of  all  improvements.  Tliey  encourage  the  cultivation  of  the 
remote  parts,  tdiich  must  always  be  the  most  extensive  circle  of  the  country.  They  are 
advantageous  to  towns,  by  brotdcing  down  the  monopoly  of  the  country  in  its  neighbor- 
hood, and  they  are  advantageous  to  all  parts  of  the  country ;  for  though  they  introduce 
some  rival  commodities  into  the  old  markets,  they  open  many  new  markets  to  its  produce. 
^*  All  canals,"  says  an  intelligent  writer  on  this  subject  (See  IHullips*s  General  History  of 
Inland  Naiwgation,  Introd^)  *^  may  be  considered  as  so  many  roads  of  a  certain  kiD<C  on 
which  one  horse  will  drew  as  mudi  as  ^tartj  horses  on  ordinary  turnpike  roadsy  or  on 
which  one  man  alone  will  transport  as  many  goods  as  three  men  and  ei^teen  horses  usually 
do  on  common  roads.  Tlie  public  would  be  great  gainers  were  they  to  lay  out  upon  the 
making  of  every  mile  of  a  canal  twenty  times  as  much  as  they  expend  upon  a  mile  of  turn- 
pike road ;  but  a  mile  of  canal  is  often  made  at  a  less  expense  than  the  mile  of  turnpike; 
consequently  there  is  a  great  inducement  to  multiply  the  number  of  canals." 

3528.  General  arguments  in  favor  of  canals  are  superseded  by  the  rapidly  improving 
and  thriving  state  of  the  severe!  dties,  towns,  and  villages,  and  the  agriculture  also  near 
to  most  of  the  canals  of  the  kingdom,  the  immense  number  of  mines  of  coal,  iron,  lime- 
stone, &C.  and  great  works  of  every  kind  to  which  they  have  been  conducted,  and  to 
which  a  large  portion  of  them  owe  their  rise,  are  their  best  recommendation.  In  short, 
it  may  be  concluded,  that  no  canal  can  be  completed  and  brought  into  use,  but  the  in^ 
habitants  and  the  agriculture  of  the  district  will  shortly  feel  great  benefit  from  it,  whatever 
may  be  the  result  to  the  proprietore. 

3529.  Tke  great  advantages  of  canals  as  means  of  transport  results  from  the  weight 
which  may  be  moved  along  by  a  small  power,  llbe  velocity  with  which  boats  can  be 
drawn  along  a  canal  is  confined  within  very  narrow  limits,  owing,  as  Edgeworth  has  ob- 
served, to  the  nature  of  the  resistance  to  which  they  are  exposed;  this  resistance  increasing 
in  a  geometrical  proportion,  as  the  sqiuu-es  of  the  velocity  with  which  the  moving  body 
is  impelled.  Whereas  on  roads  or  railways,  an  increase  of  velocity  requires  only  an 
arithmetical  increase  of  power;  or,  in  other  words,  to  drew  a  boat  with  ten  tunes  a  given 
veloci^,  would  require  a  hundred  times  as  much  power  as  was  requisite  to  drew  it  with 
that  given  velocity.  'Whereas,  to  draw  a  carriage  on  a  road  or  railway  with  ten  times 
a  given  velocity,  would  require  only  ten  times  the  given  power.  For  this  reason,  how- 
ever advantageous  canals  may  have  been  found,  for  trensportiog  heavy  loads,  they  will  be 
found  upon  trial  inferior  to  roads  in  promoting  expedition. 

3530.  Canals  appear  to  have  been  first  made  in  Egypt.  Though  less  attended  to  by  the 
Romans  than  roads,  yet  they  formed  some  in  this  country  near  Lincoln  and  Peterbo- 
rough. China  is  remarkable  for  its  canals,  and  there  are  many  in  Hindostan.  In  Rus^ 
sia  there  are  some  and  especially  in  Sweden;  one  or  two  in  Denmark ;  some  in  Germany, 
and  a  great  many  in  Holland.  The  canal  of  Burgundy  in  Fhuice  was  commenced  un- 
der Henry  IV.  and  that  of  Languedoc  finished  by.Riquet,  the  Brindley  of  France^  under 
Louis  XIV.  Some  attempts  have  been  made  to  form  canals  in  the  hilly  country  d 
Spain,  and  a  great  many  excellent  ones  are  executed  in  America. 

3531.  Namgable  canals  in  Britain  took  their  rise  between  1755  and  1760^  hy  the  Sta- 
key  Brook  Company  in  Lancashire;  but  the  great  impulse  was  given  by  the  duke  of 
Bridgewater  about  1 757 ;  when  he  first  commenced,  under  the  direction  of  Brindley,  the 
canal  between  hb  coal-works  at  Worsley  and  Salford.  The  duke  of  Bridgewater  hss, 
in  consequence,  not  improperly  been  called  the  father  of  canals  in  England ;  while  his 
engineer,  Brindley,  by  his  masterly  performances  on  the  duke  of  Bridgewater's  canal, 
altered  and  extendi  as  tlie  scheme  thereof  was  by  the  three  subsequent  acts  of  parJia- 
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menc^  has  secured  to  himself,  and  wlU  it  should  seem  (from  a  comparison  of  the  greai 
features,  and  minutiae  of  execution  in  this  the  first  canal,  with  most  others  in  this  country, 
even  of  the  latest  construction,)  long  continue  to  hold  that  rank  among  the  English  en« 
gineers,  to  whidi  Riquet  seems  entided  among  foreigners. 

S5S8.  Since  the  duke  of  BTidgewUer*s  time  the  extension  of  canals  in  the  British  isles 
has  been  rapid.  A  number  of  scientific  engineers  have  arisen,  of  whom  we  need  only 
mention  Smeaton,  Rennie,  and  Telford,  and  point  to  the  Caledonian  canal. 

Sbct.  II.     Of<Utcovenng  the  mo$t  eligible  Rout/or  a  Line  tf  Canal, 

S5S3.  ThefirA  o^ect  when  the  idea  of  a  canal  is  determined  on  by  a  few  landed  pro- 
prietors, is  th^  choice  of  a  skilful  and  experienced  engineer.  Such  an  aKist  should 
undoubtedly  possess  a  considerable  degree  of  mathematical  knowledge.  Calculations, 
of  which  some  are  of  the  most  abstruse  and  laborious  kind,  will  frequently  occur ;  and 
he  should,  therefore,  be  well  acquainted  with  the  principles  on  which  all  calculations 
are  founded,  and  by  which  they  are  to  be  rightly  applied  in  practice.  An  engineer 
should  also  have  studied  the  elements  of  most  or  all  of  the  sciences  immediately  con« 
nected  with  liis  profession ;  and  he  should  particularly  excel  in  an  acquaintance  with 
the  various  branches  of  mechanics,  both  theoretical  andpracticaL  His  knowledge 
should  comprehend  whatever  has  been  written  or  done  by  other  engineers,  lind  he  should 
have  information  in  every  department  of  his  office,  from  an  accurate  examination  of  the 
most  considerable  works  that  have  been  executed  in  all  the  various  circumstances  that 
are  likely  to  occur.  It  is  necessary  that  he  should  be  a  ready  and  correct,  if  not  a 
finished,  draughtsman.  He  should  also  be  conversant  with  the  general  principles  of 
trade  and  commerce;  with  the  various  operations  and  improvements  in  agriculture; 
vrith  the  interests  and  connection  of  the  diflTerent  owners  and  occupiers  of  land,  houses; 
mills,  &c. ;  and  with  all  the  (general  laws  and  decisions  of  courts,  pertaining  to  the  ob-i 
jects  connected  with  his  profession.  By  an  extensive  acquaintance  with  the  disposition,' 
inclination,  and  thickness  of  the  various  strata  of  jnatter  which  compose  the  sofl  or 
land  of  the  British  islands,  he  will  be  able  to  avoid  many  errors  incident  to  those  who 
are  destitute  of  this  knowledge.  As  the  last,  though  not  the  least,  of  these  qualifica^ 
tions  of  an  engineer,  which  we  shall  enumerate,  he  should  be  a  man  of  strict  inteJ 
grity. 

S534.  A  proper  engineer  being  Jlxed  upon,  the  adventurers  should  not  tie  him  down  toO 
closely,  by  restrictions  as  to  time,  but  allow  him  leisure  to  consider,  digest,  and  revise 
again  and  again,  the  different  projects  and  ways,  which  will  naturally  in  most  instances 
present  themselves  to  him  in  an  extensive  and  thorough  investigation,  The  engineer 
should  be  allowed  to  choose  and  employ  the  most  competent  assistants,  and  to  call  in 
and  occasionally  to  consult  the  opinions  of  eminent  or  practical  men,  as  land-surveyors^ 
agents  of  the  neighboring  landed  property,  the  principal  and  most  expert  comm^cial 
men  of  the  district  and  who  are  best  acquainted  with  its  trade  and  wants,  any  eminent 
miners,  &c.  See, ;  and  such  men  the  engineer  should  be  authorised  liberally,  and  at  once 
to  remunerate  for  their  services  and  intelligence.  Preriousto  the  beginning  of  any 
minute  survey  or  system  of  levelling,  the  engineer  ought  to  visit  personally,  and  endea^ 
▼our  to  make  a  just  estimate,  and  preserve  memorandums  of  all  the  objects  within  the 
district  under  consideration ;  as  of  the  trade  and  importance  of  all  the  towns  likely  to  be 
aflFected  by  the  undertaking ;  of  all  mines  of  coal,  iron,  &c. ;  quarries  of  limestone,  free- 
stone, slate,  &c. ;  or  the  situation  where  such  can  be  found ;  of  all  the  manufactories  of 
heavy  and  cumbrous  goods,  and  other  extensive  works ;  and  generally  of  eveiy  thing 
likely  to  furnish  tonna^  for  a  canal.  Hie  most  eligible  rout  for  a  canal  being  settled 
in  the  engineer's  mind,  he  will  then  proceed  to  make  a  rough  calculation  of  the  quantity 
of  goods  of  each  different  kind  which  may  be  expected  to  pass  upon  the  line  in  a  given 
time ;  he  will  also  examine  all  the  canals  and  riven  which  the  proposed  canal  is  to  con ' 
nect  with,  «nd  ascertain  the  widths  and  depths  thereof,  the  siaes  of  their  locks,  and  of 
the  vessels  usually  navigating  them. 

S5S5.  The  dimensiontf  number,  and  land  of  locks  or  inclined  planes,  length  of  levels, 
&c.  may  now  be  determined  on,  and  how  far  railways  or  branch  canak  or  roads  may  be 
connected  with  the  main  line.  Many  engineers,  and  especially  Fulton,  have  warmly 
advocated  the  formation  of  small  canals.  On  this  subject.  Chapman,  a  most  judicious 
artist  observes,  '*  that  the  system  of  smaU  canals  is  particularly  eligible  in  all  countries 
where  limestone,  coal,  iron  ore,  lead,  and  other  ponderous  articles,  not  liable  to  damage 
from  being  wet,  or  likely  to  be  stolen,  are  the  objects  chiefly  to  be  attended  to;  and 
where  the  declirity  of  the  country  runs  transversely  to  the  course  of  the  canal,  which  will 
generally  be  the  case  along  the  side  of  mountains,  at  an  elevation  above  the  regular 
ground  at  their  feet  In  tfaosesituadons,  the  great  falls  or  inclined  planes  may  be  made 
at  the  forks  of  rivers,  so  that  the  uppen  levels  may  brancbup  both  the  vales,  and  thus 
give  the  most  extended  communication.     A  situation  suited  for  those  canak  will  often 
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be  found  in  countries  that  are  not  absolutely  mountainous,  but  where  the  ground  regu* 
larly  declines  towards  the  Tales  or  large  riTera." 

35S6.  A  rough  tectum  of  the  proposed  line  will  enable  the  engineer  to  see  the  places  of 
Ibe  heights  and  breadths  of  the  various  summits,  or  ranges  of  high  land  that  are  to  be 
passed^  and  whether  any  Wo  or  more  adjacent  ones  can  be  connected  by  a  long  summit 
level,  without  deserting  any  considerable  town  or  point  of  trade,  which  will  dixninish  the 
difficulties  of  supplying  the  canal  with  water,  as  every  such  junction  of  summits  preserves 
the  water  of  two  lockages,  beside  presenting  so  many  more  points  at  which  the  canal  can 
be  supplied  with  water,  from  springs  and  rivulets  above  its  level,  or  where,  in  less  fkvor. 
able  situations,  the  same  can  be  collected  in  a  lower  level  to  be  pumped  up.  From  one 
end  of  the  proposed  sununit  levdl  it  will  be  right  now  to  proceed  with  the  survey,  tracii^ 
the  level  accurately  and  marking  the  same  by  pegs  or  stakes,  that  will  last  for  some  time, 
and  be  known  by  the  surveyor,  who  is  to  follow  and  make  a  plan  of  the  line ;  the  levels 
being  frequently  trensfenred  to  what  are  called  bench  marks,  upon  the  trunk  of  a  tree,  a 
large  post,  or  a  building,. the  same  being  noti.'d  so  particularly  in  the  field  or  survey  book, 
that  they  may  be  readily  found  for  yeare  afterwards.  We  suppose  the  engineers,  by  this 
time,  to  have  settled  the  rise  that  each  lock  should  have,  according  to  the  dimensions 
adopted  for  the  canal,  the  probable  supply  of  water  on  the  summit,  and  other  drcum^ 
stances ;  the  tummit  level  will  be  traced  as  above,  till  the  proper  place  occurs  for  making 
a  fall  of  two  or  more  locks,  at  about  100  yards,  or  a  little  more  from  each  other;  and  the 
places  of  these  fails  beinc  marked,  the  level  is  again  to  be  pursued  and  traced  from  the 
bottom  of  them,  and  marKed  out  as  before,  till  the  opportunity  onsurs  for  another  pair  or 
more  of  locks,  or  till  some  obstacle,  as  a  gentleman's  park,  houses,  gardens,  orchards, 
mills,  roads,  &c.  present  themselves  at  a  distance ;  when  it  will  be  proper,  after  transfer- 
ring the  level  arrived  at  to  a  proper  and  permanent  mark,  to  proceed  forwards,  and  to  ex- 
amine  and  well  consider  the  different  ways  and  levels,  if  more  than  one  of  such  present 
themselves,  by  which  the  obstacle  can  be  passed.  From  the  most  confined  part  of  the 
course  for  the  canal,  owing  to  the  <^tac]e,  it  will  be  right  to  level  back,  tOl  the  former 
work  is  met,  and  to  determine  the  most  eligible  mode  of  bringing  the  two  levels  together, 
upon  the  principles  before  stated ;  if  they  can  be  applied,  either  by  adding  another  lock, 
or  taking  one  fiotn  any  of  the  sets  of  them  which  had  been  before  marked  out,  as  occa- 
sion may  require,  and  marking  out  the  new  levels  thereby  occasioned  :  the  line  l>etween 
the  summit  and  the  first  obstacle,  or  confined  part  of  the  course,  being  thus  adjusted,  a 
new  point  of  departure  is  to  be  taken  from  such  obstacle,  and  the  level  pursued  as  before, 
till  the  fall  for  a  pair  or  more  locks  cai\  be  gained,  at  the  proper  distance  from  each  other. 
In  this  way,  the  patience^  perseverance,  and  abilities  of  the  engineer  must  be  exercised, 
until  a  practicable  line  of  some  length  is  obtained,  and  staked  out ;  when  the  assistant 
land'^urveyor  must  follow,  and  make  a  correct  and  particular  plan  of  the  line  of  the 
several  proposed  locks,  embankments,  tunnels,  &c.  upon  the  name,  and  of  the  several 
fields,  or  pieces  of  land  through  which  it  passes,  or  that  come  within  100  or  150  yards  of 
H  in  any  part :  it  will  likewise  be  the  business  of  the  surveyor  to  ascertain,  with  the  ut- 
most care,  the  boundary  of  every  parish  and  township,  what  couuty  each  is  in,  the  proper 
names  of  the  owners  and  occupiers  of  every  piece  of  land  in  each,  however  small,  upon  or 
within  that  distance  of  the  line,  vrith  reference  to  the  same  upon  his  plan ;  and  to  describe 
correctly  all  pubUc  and  private  roads  and  paths  that  cross  or  intersect  the  line^  and  to  and 
from  what  places  they  lesd ;  the  course  of  all  brooks  or  streams  of  water,  and  particular- 
ly such  as  lead  to  and  contribute  to  the  supply  of  any  mill :  the  situation  of  the  houses 
and  towns  upon  the  line,  or  within  some  miles  of  it,  should  also  be  determined;  the 
nearer  they  are  the  greater  accuracy  will  be  necessary.  A  complete  plan  of  the  line,  and 
all  the  projected  collateral  cuts,  feeders*  reservoirs,  &c.  being  finished,  the  engineer  vrill 
enter  on  a  most  careful  rerisal  of  the  whole  scheme,  with  this  plan  in  his  hand ;  on  which 
all  the  places  where  culverts  or  drains  will  be  required,  are  to  be  marked,  as  also  the  pro- 
per places  for  the  bridges,  and  the  necessary  alterations  of  the  roads  and  paths,  which  will 
be  cut  off  by  the  canal,  so  that  the  public  will  not  be  inconvenienced  and  turned  long 
distances  round  about,  and  still,  that  as  few  bridges  as  possible,  and  those  in  the  least  ex- 
pepsive  places,  may  be  erected.  In  some  instances  new  channels  will  require  to  be  cut 
for  brooks  and  water<<ourses,  to  a  considerable  extent,  in  order  to  save  culverts,  or  bring 
them  to  the  most  desirable  spots.  For  proper  security  against  accidental  errors,  the 
whole  of  tlie  levelling  should  now  be  gone  over  again,  and  tlie  several  bench  marks  com- 
pared, and  renewed  with  the  utmost  care  by  the  engineer's  assistants,  while  he  is  pro- 
ceeding with  the  necessary  inquiries  and  calculations,  for  an  estimate  of  the  wliole  expense 
uf  the  undertaking. 

3537.  The  su]^ying  of  a  catuU  with  water,  in  a  great  number  of  instances,  occasions 
no  inconsiderable  share  of  the  whole  expense,  either  in  the  first  cost  of  mills  or  streams 
of  water,  in  land  for,  and  labor  in,  constructing  reservoira,  engines  to  pump  water,  &c. ; 
or  annually  ever  afterwards,  in  the  fuel  for^  and  repairing  of  engines,  hire  of  water  from 
mills  in  dry  seasons,  &c  ;  this  subject  should,  therefore,  employ  the  most  sedulous  attea- 
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turn  of  Che  engineer,  boUi  to  make  the  most  economical  use  of  wluit  streams  he  finds,  to 
procure  other  supplies  of  water  at  the  least  expense,  but  above  all,  to  secure  an  abundant 
sufficiency.  Tlie  dimensions  and  heights  of  the  locks,  and  breadth  of  the  canal  bong 
settled,  an  accunUe  calculation  made  of  the  quantity  of  water  required  to  fill  a  lock ;  and, 
with  the  largest  probable  number  of  boats  that  will  pass  in  a  day,  the  quantity  required 
daily  in  every  part  of  the  canal ;  this,  with  a  due  allowance  for  the  evaporation,  from  the 
surface  of  the  whole  canal  and  its  reservoirs,  and  for  the  soakage  that  will  take  place  into 
the  hanks,  however  well  they  are  constructed ;  will  show  the  number  of  locks  full  of 
water  that  will  be  required,  from  all  the  different  sources. 

3538.  In  ettimating  the  expense  of  all  such  works,  the  lengths  and  solid  contents  of 
the  several  embankments,  and  the  distance  from  which  the  stuff  or  soil  must  be  fetched 
for  the  same ;  the  lengths  and  dimensions  of  all  the  deep  cuttings,  and  the  distance  to 
which  the  stuff  must  be  removed ;  the  lengths  of  the  tunneb,  and  number  and  depths  of 
the  sevGial  shafts  or  tunnel  pits  will  be  necessary ;  the  lengths  or  headings  of  soughs 
that  will  be  wanted  to  drain  the  tunnelling  work ;  these,  and  all  the  great  variety  of  otlier 
works,  some  of  which  we  have  already  mentioned,  and  others  we  shall  have  occasion  to 
mention  in  the  sequel,  beinff  particularly  stated,  and  prices  affixed  to  each  species  of  work 
and  kind  of  material ;  (and  these  prices  ought  not  to  be  below  the  current  prices  of  the 
best  articles  at  the  Ume,  but  due  allowance  should  also  be  made  for  the  advuioe  of  prices, 
which  will  take  place  during  the  advancement  of  the  work ;)  the  total  probable  expense, 
with  a  due  allowance  for  contingencies,  will  be  thus  obtained,  on  which  the  engineer  will 
prepare  his  general  report  and  estimate,  to  be  ]aid«  with  the  pJan,  before  a  meeting  of  the 
adventurers  or  propooed  proprietors. 

Sscx.  III.     Of  the  Powers  granied  to  Canal  Companies  by  Government. 

3539.  At  a  canal  must  jtass  through  a  great  variety  of  private  property^  and  necessarily 
affect  difierent  individuals  in  very  opposite  ways,  considerable  powers  are  requisite  to 
carry  it  into  execution.  The  first  step  to  attain  these  is  the  appointment  of  a  solicitor, 
and  an  application  to  parliament  for  an  act  of  incorporation  and  regulation. 

3540.  A  canal  bill  contains  numerous  clauses ;  but  the  following  may  be  considered 
as  the  heads  of  the  most  general. 


JlegaMtauai  to  nMog  money  by  ahares  or  other* 

wise. 

Election  ofoominitteei  and  generBl  meetings  of 
prapricton. 

Enactments  relstive  to  purebsiing  lands,  &c 

Powen  for  erecting  wharft,  and  enfbrdng  certain 
equitable  rates  of  wharlkge. 

ToUs,  or  rates  of  tonoage,  with  ex^npCioDS,  ifany. 

FiJtbig  milc-stonet,  tot  regulating  dtstances  and 
tODDage. 


Removing  the  smfiiee-ooil,  and  damping  it,  for 
the  purpose,  of  being  Main  laid  on  the  surface  of  the 
exterior  banks  or  the  canal;  or  for  other  pur- 


Forming  watering  places  fat  cattle  or  ixrigatioo. 
Begulaaons  as  to  tnills^  ^ 
Power  to  make  bife-laws. 
Form  qf  eonocying  land  to  the  canal  company. 
RegnlaUons  as  to  deposing  plans  Ot  the  canal, 
and  making  variations  ftom  tnon,  ftc 


3541.  The  act  of  parliament /or  a  canal  being  passed,  and  therein  the  time  and  place 
for  the  first  meeting  of  the  subscribers  or  proprietors  thereof  being  fixed ;  the  first 
business  of  such  meeting  will  be  the  election  of  a  general  committee  of  management, 
consisting  of  the  most  independent,  respectable,  and  generally  informed  persons  among 
the  proprietors.  The  committee  of  management  will  then  proceed  to  elect  a  chairman 
and  subordinate  officers ;  to  fix  upon  their  place  of  meeting,  and  to  arrange  the  order  of 
their  business. 

3542.  A  resident  engineer  and  land-swrveyor  and  valuer  should  now  be  fixed  on,  and  pro- 
bably also  a  local  or  select  committee :  auditors  of  accounto  will  be  appointed,  and  salaries 
determined.  The  chief  engineer  will  now  revise  the  line,  and  divide  it  into  different 
parts,  assigning  names  to  each  for  convenient  reference.  Of  these  distinct  parts,  or  divi* 
sions,  a  separate  account  of  the  expenses  should  be  strictly  kept  by  the  resident  engineer, 
the  overseers,  or  counters,  as  they  are  generally  called,  that  the  engineer  is  to  recom- 
mend  or  employ  upon  the  works,  and  by  the  office  clerks  in  a  ledger,  with  proper  heads 
for  each  length  of  canal,  set  of  locks,  tunnel,  embankment,  daep-cutting,  reservoir, 
aqueduct*  or  other  great  work,  that  may  form  a  separate  division :  such  particular  and 
divided  accounts  of  the  works  will  prove  of  the  most  essential  service  to  the  committee, 
and  .to  all  others  concerned,  in  informing  and  matunng  their  judgment  on  the  actual 
or  probable  expense  of  every  different  kind  of  work ;  and  will  enf3>le  the  committee  to 
account  to  the  proprietors  how  great,  and  sometimes  unavoidable,  as  well  as  unexpected, 

.  expenses  may  be  incurred. 

354a  Such  lands  as  are  wanted  sliould  now  be  treated  for  by  the  land-surveyor,  and 
the  puichase  and  conveyance  concluded  with  the  approbation  of  the  committee,  and  the 
aid  of  the  solicitor,  with  or  without  the  aid  of  the  sheriff  and  a  jury,  as  the  case  may  re- 
quire. In  gener^,  the  ground  for  reservoirs  and  locks  ought  to  be  the  first  purchased, 
10  pennit  the  embankments  and  masonry  to  be  proceeded  with. 
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SscT.  IV.     Of  the  Sxecution  of  the  Wbrh, 

S544.   The  first  operation  i^  execution  it  the  setting  otU  of  the  work  by  the  reddent  ei^-' 
ne«r  and  surveyor.     He  will  tnce  tod  mark  the  levels  accurately  of  each  pound  or  level 
reach  of  the  canal,  marking  them  with  stakes,  and  comparing  his  work  with  the  bench 
marks,  and  making  two  or  more  of  the  men  who  assist  him  perfectly  fiffquaintfd  with 
their  situations,  in  case  they  should  be  deranged  by  cattle  or  otherwise 

3545.  The  calculations  /or  excavation  is  the  next  part  of  execution.  The  great  desi- 
deratum in  canal-digging  is,  that  the  stuff  that  is  dug  from  one  part  of  the  woik  shall, 
with  the  least  labor  or  dutence  of  moving,  exactly  supply  or  form  the  banks  that  are 
to  be  raised  in  another,  so  that,  on  the  completion  of  the  woric,  no  spoil  banks,  or  banks 
of  useless  soil,  shall  remain,  or  any  ground  be  unnecessarily  rendered  useless  by  exca- 
vations or  pits.  Six  different  cases  will  be  found  frequently  to  occur  in  the  cutting 
or  forming  a  canaL  In  each  case  the  towing-bank  (Jig.  449  a.),  is  wider  than  the  off- 
bank  (b) ;  and  in  all,  the  sides  slope  one  and  half  feet  for  one  foot  in  depth,  that  being 
found  the  least  slope  which  can  be  given. 

3546.  Where  there  is  deep  cutting  on  one  side  (c),  or  both  (d,  e),  a  bench  or  berm  (cj  e) 

4-^9 


Is  provided  to  retain  and  prevent  the  loose  earth  that  may  moulder  down  from  the  upper 
bank  from  falling  into  the  canal.  The  banks  are  usually  made  one  foot  higher  than  the 
water  is  intended  to  stand  in  them. 

3547.  In  level  cutting  (Jig.  449  a,  6),  the  height  of  the  canal  should  be  so  contrived, 
that  in  any  cross  section  the  sum  of  the  areas  of  the  made  banks  (a,  b)  should  just  equal 
that  of  the  area  of  the  section  of  excavation  (t). 

3548.  In  side-lying  ground  (fig.  449  c,  and  fig.  450/),  the  same  object  may  be  attained 
with  a  little  extra  calculation ;  and  in  all  other  cases  (g,  A),  the  engineer  will  shew  the 


perfection  of  his  skill  in  so  conducting  the  line,  that  every  embankment  shall  have  deep 
cutting  at  both,  or  at  least  at  one  of  its  ends,  to  furnish  the  extra  stuff  with  least  expense 
in  moving  it ;  in  like  manner,  every  deep  cutting  (c2,  e)  should  have  embankments  ai 
one  or  both  of  its  ends,  to  receive  the  extra  stiiff. 

3549.  Before  cutting  out  the  lock-spit^  or  small  trench  between  the  several  slope  holes, 
as  a  guide  to  the  men  who  are  to  dig,  the  engineer  ought  to  cause  holes  to  be  dug  in  the 
line  of  the  canal,  near  every  second  or  third  level  peg,  or  ofkener,  if  the* soil  be  variable, 
in  order  to  prove  the  soil  to  a  greater  depth,  by  two  or  three  feet,  than  the  cutting  of  the 
canal  is  to  extend ;  and  each  of  these  the  engineer  ought  carefully  to  inspect,  in  order  to 
determine  what  puddling  or  lining  will  be  necessary ;  and  what  will  be  the  difficulties  of 
digging,  owing  to  the  hardness  of  the  stuff,  or  to  water  that  roust  be  pumped  ont^  &c. ; 
all  which  circumstances,  as  well  as  the  extra  distance  that  any  part  of  the  stuff  may  re- 
quire to  be  moved,  must  be  well  considered  before  the  work  can  be  let  to  the  contractors. 

3550.  The  puddling  or  lining  of  a  canal,  to  make  it  hold  water,  is  a  matter  of  the 
greatest  importance,  and  we  £an  consider  five  cases  that  are  likely  to  occur  or  present 
themselves  in  the  search  into  the  soil  that  is  to  be  dug,  by  sinking  holes  as  above- 
mentioned.  The  first  case  we  suppose  to  be  that  in  which  the  whole  is  clay,  loam,  or 
other  water-tight  stuff;  all  soils  tl»t  will  hold  water,  and  not  let  it  soak  or  percolate 
freely  through  them,  are  called  water-tight.  Our  second  case  is  that  in  which  the 
whole  cutting  will  be  in  sand,  gravel,  loose  or  open  rock,  or  any  other  matters  that  will 
let  water  easily  through  them,  and  such  are  cdlcd  porous  soils  or  stuffs.  The  third 
case,  we  suppose  to  have  a  thin  stratum  of  water-tight  stuff  on  the  surface,  and  to  have 
porous  stuff  for  a  considerable  depth  below..  The  fourth,  case  may  have  porous  stuff  near 
the  surface,  and  water-tight  stuff  at  the  bottom  of  the  canal.  The  fifth  case  Is  that 
where  water-tight  stuff  appears  on  the  surface ;  and  below  this  a  stratum  of  porous  stuffy 
but  having  again  water-tight  stuff  at  no  great  distance  below  the  intended  bottom  of  the 
canal.  The  new  raised  banks  are  always  to  be  considered  as  porous  stuff,  as,  indeed, 
they  will  always  prove  at  first,  and  in  a  great  portion  of  soils  they  would  ever  remain  so, 
unless  either  puddling  or  lining  was  applied  ;  all  ground  that  has  been  dug  or  disturbed, 
must  also  be  considered  as  porous.  It  should  also  be  remarked,  that  any  kind  of  soil 
which  is  perforated  much  by  worms  or  other  insects,  should,  in  canal  digging,  be  consi- 
dered as  porous  stufil 
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3551.  PuddU  is  not,  as  some  bavo  attempled  to  describe  It,  a  kind  of 'Chin  earth  mor- 
tar, spread  on  places  intended  to  be  aeciired,  and  sufiered  to  be  quite  dry  before  another 
coat  of  it  is  applied ;  but  it  is  a  mass  of  earth  reduced  to  a  semifluid  state  by  working 
and  chopping  it  about  with  a  spade,  while  water,  just  in  the  proper  quantity,  is  applied, 
until  the  mass  is  rendered  homogeneons,  and  so  much  condensed,  that  water  afterward* 
cannot  pass  through  it,  or  but  Tery  slowly. 

3552.  The  best  puddling  Uuff'h  rather  a  lightish  loam,  with  a  mixture  cf  coarse  sand 
or  fine  gravel  in  it ;  very  strong  clay  is  unfit  for  it,  on  account  of  the  great  quantity  of 
water  which  it  will  hold,  and  its  disposition  to  shrink  and  crack  as  this  escapes ;  vege* 
table  mould,  or  top  soil,  is  very  improper,  on  account  of  the  roots  and  other  matters, 
liable  to  decay,  and  leave  cavities  in  it ;  but  more  on  account  of  the  temptation  that  these 
afford  to  worms  and  moles  to  work  into  it,  in  seardi  of  their  food.  Where  puddling  stuff 
is  not  to  be  met  with,  containing  a  due  mixture  of  sharp  sand,  or  rough  small  gravel 
stones,  it  is  not  unusual  to  procure  such  to  mix  with  the  loam,  to  prevent  moles  and 
rata  from  working  in  it ;  but  no  stones  larger  than  about  the  sise  of  musket  bullets  ought 
to  be  admitted. 

3553.  Thai  the  princ^Ml  operation  of  puddling  consists  in  consolidating  the  mass.  Is 
evident  Arom  the  great  condensation  that  takes  place  ;  it  is  not  an  uncommon  case,  where 
s  ditch  is  dug,  apparently  in  firm  soil,  that  though  great  quantities  of  water  are  added 
during  the  operation,  yet  the  soil  that  has  been  dug  out  will  not  more  than  two-thirds 
fill  up  the  dltdi  again,  when  properly  worked  as  puddle.  It  should  seem  also,  that 
puddle  is  rendered  by  that  operation  capable  of  holding  a  certain  proportion  of  water 
with  great  obstinacy,  and  that  it  is  more  fit  to  hold  than  transmit  water.  It  is  so  ftr  from 
true,  that  puddle  ought  to  be  suffered  to  get  quite  dry,  that  it  entirely  spoils,  when  by 
exposure  to  the  air  it  is  too  much  dried ;  and  many  canals  which  have  remaiped  unfilled 
with  water  during  a  summer,  after  their  puddling  or  lining  has  been  done,  have  thereby 
become  very  leaky,  owing  to  the  cracks  in  the  puddle-ditches  or  lining.  One  of  the  first 
cares  of  an  engineer,  when  beginning  to  cut  a  canal,  is  to  discover  whether  good  puddling 
stuff  is  in  plenty,  and  if  it  be  not,  it  must  be  carefully  sought  for,  and  car^Uy  wheeled 
out,  or  reserved  wherever  any  is  found  in  the  digging ;  or,  perhaps,  procured  at  consider- 
able distances  from  the  line,  and  brought  to  it  in  carts.  It  has  happened  in  some  stone 
brash  or  loose  rocky  soils,  that  all  puddling  stuff  for  several  miles  of  the  line,  required 
to  be  brought  to  it ;  but  even  this  expense,  serious  as  it  may  be,  ought  not  to  induce  the 
copying  of  those,  who  have  left  miles  of  such  banks  without  puddling,  and  have  made  s 
winter  canal,  but  which  no  stream  of  water  that  is  to  be  procured  can  keep  full  in  the 
summer  months.  It  is  usual  in  canal  acts  to  insert  a  clause,  for  the  security  of  the  land^ 
owners,  to  require  the  company  to  cause  all  the  banks  that  need  it  to  be  secured  by  pud- 
dling, to  prevent  damage  to  the  land  below  by  leakage ;  and  it  would  have  been  well  for 
all  parties,  in  many  instances,  if  this  clause  had  been  enforced. 

3554.  History  tf  puddling.  It  appears  that  the  Dutch  have  been  in  the  habit  of  mak- 
ing  mud  ditches  to  secure  Sie  banks  of  their  canals  and  embankments,  from  time  im- 
memorial ;  and  that  operations  similar  to  our  puddling  have  been  long  known  on  the 
continent,  but  it  is  not  clear  at  what  period  it  was  introduced  into  this  country.  We 
think  that  the  fens  in  Cambridgeshire  and  Lincolnshire,  in  which  so  many  woi^  have  at 
different  times  been  executed  by  Dutchmen,  are  the  most  likely  places  in  which  to 
search  for  early  eridence  of  its  use.  We  cannot  think  that  Brindley  was  the  first  who 
ever  used  it  in  this  country,  although  we  might  admit  that  the  Bridgewater  canal  was 
tlie  first  in  which  it  was  systematically  used  as  at  the  present  day.  If  we  compare  our 
first,  fourth,  and  fifth  cases  (3550.),  we  shall  find  in  all  of  them  a  water-tight  stratum, 
as  the  basis ;  and  the  practice  in  these  cases  is  to  make  a  wall  of  puddle,  called  a  puddle- 
ditch,  or  puddle-gutter,  within  the  bank  of  the  canal ;  these  puddle-gutters  are  usually 
about  three  feet  wide,  and  should  enter  about  a  foot  into  the  water..tight  stuff,  on  which 
they  are  always  to  be  begun :  and  they  should  be  carried  up  as  the  work  proceeds, 
to  the  height  of  the  top  water-line,  or  a  few  inches  higher.  Our  second  and  third 
cases  (S550.),  evidently  wUlnot  admit  of  the  above  mode,  because  we  have  no  water-tight 
stratum  on  which  to  begin  a  puddle-gutter,  as  a  bottom :  in  these  cases,  therefore,  it 
is  usual  to  apply  a  lining  of  puddle  to  the  sides  and  bottom  of  the  canal. 

3555.  JtffuUment  of  materials*  Canals  set  out  with  the  care  that  we  have  recom- 
mended, wUl  always  have  the  proper  quantity  of  stuff  to  allow  for  the  settlement  of  the 
banks,  since  the  united  sections  of  the  loose  banks  will  always  equal  the  section  of  ex- 
cavation in  the  same  settled  or  consolidated  state,  in  which  it  was  before  the  digging 
commenced.  The  slopes  of  made  banks,  it  is  to  be  observed,  on  account  of  tfieir 
settling,  should  be  steeper  in  the  first  instance  than  they  are  ultimately  required 
to  be. 

3556.  TAtf  letting  of  the  cutting  of  certain  lengths  of  the  canal  to  contractors,  who 
will  employ  a  number  of  navigators  under  them,  in  digging  and  puddling  the  canal. 
Is  the  next  busmess.     It  is  usual  to  let  the  work  at  a  certain  price  per  cubic  yard  of 
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diggingy  and  to  ptfy  for  the  puddling  or  lining  either  at  a  certain  priee  per  cubic  yard, 
or  per  yard  run  of  the  canaL  The  engineer  ought  to  inform  himself  thorou^y  of 
the  difficulties  and  facilities  which  attend  the  work  he  is  about  to  let,  and  to  draw  up 
a  short  but  explicit  contract  to  be  signed  by  the  contractor.  The  prices  allowed 
ought  to  be  fair  and  liberal,  according  to  the  circumstances,  so  that  the  contractor  may 
have  no  pretence,  on  account  of  low  prices,  to  slight  his  work,  particularly  the  pud* 
dling ;  and  they  ought  in  every  instance  to  be  strictly  looked  afVer ;  and  made  to  undo 
and  renew  immediately  any  work  that  shall  be  found  improperly  performed.  We 
recommend  it  to  the  engineer  to  keep  a  strict  account,  by  means  of  his  overseers  or 
counters,  of  all  the  men's  time  that  are  employed  upon  the  works ;  distinguishing  par« 
ticularly  the  number  upon  each  work,  and  whether  employed  by  the  day,  under  the 
company,  or  upon  the  work  that  b  let  to  contractors.  These  particulars  are  most  es. 
tenthd  towards  knowing  what  money  ought  to  be  advanced  to  the  contractor  during  the 
progress  of  his  job,  and  towards  informing  and  maturing  the  judgment  of  the  engineer, 
in  the  length  of  time  that  a  certain  number  of  men  will  be  in  perfonning  any  future 
work  he  may  have  to  direct ;  and  a  calculation  ought  to  be  made  in  every  instance  of 
the  day-work,  and  compared  with  the  contract  price,  by  whicli  alone  a  correct  judgment 
can  be  formed  of  the  proper  prices  at  which  work  ought  afterwards  to  be  let,  so  that  the 
laborers  may  receive  proper  wages,  proportionate  to  their  exertions,  and  the  contractor 
be  amply  paid  for  his  time,  skill,  and  superintendence;  and  yet  economy,  and  the  in- 
terest of  the  company,  be  duly  consulted. 

■  S557.  Barrowt  and  wheding  plankif  horsing  blocks,  and  other  implements,  are 
generally  found  by  the  company ;  and  it  is  usual  to  consider  twenty  to  twenty-five  yards 
to  be  a  stage  of  wheeling,  and  a  price  per  cubic  yard  to  be  fixed  according  to  the 
liumber  of  stages  that  the  soil  is  to  be  moved  :  where  this  distance  exceeds  100  yards, 
it  will  not  often  be  eligible  to  perform  it  by  wheel-barrows :  and  runs  of  plank  with  an 
easy  descent,  if  the  same  is  practicable,  should  be  laid  for  large  two-wheeled  banowsy 
or  trucks  to  be  used  thereon. 

3558.  Where  the  Une  of  a  canal  it  to  cross  an  extetuive  siratutn  cf  valuable  brick  earthy 
or  one  of  good  gravel  for  making  of  roads,  it  will  often  be  advisable,  espedally  if  the 
line  can  be  rendered  more  direct  thereby,  when  setting  out  the  canal,  to  cut  pretty  deep 
into  such  materials,  and  even  quite  through  the  gravel,. if  the  same  is  practicable;  for 
although  considenble  expense  will  in  the  first  instance  be  incurred  in  digging  and  in 
damage  done  for  spoil  banks,  yet  such  materials  as  good  brick  earth  and  gravel,  will  in 
almost  every  instance  find  a  market  aa  soon  as  the  canal  is  opened.  Such  a  situation  of 
the  canal  may  prove  of  essential  service  to  its  trade,  by  enabling  the  adjoining  pro* 
prietors  to  work  the  whole  thickness  of  their  brick  earth,  gravel,  or  other  useful 
matters,  and  destroy  but  very  little  of  the  surface  of  the  ground,  and  without  being 
annoyed  by  water,  but  which  the  canal  would  catch  in  very  considerable  quantitiea, 
perhaps,  instead  o£  losing  water  by  preserving  a  high  level  through  porous  stufiPl  In 
districts  where  stone  and  gravel  for  making  and  repairing  of  roads  are  scarce,  it  will  be 
proper  to  pay  the  laborers  certain  rates  per  cubic  yard  for  all  the  stones  or  gravel  that 
they  may  collect  out  during  the  work,  and  stack  in  proper  places  {  as  resources  for 
making  of  the  towing-path,  and  for  making  good  the  landing  or  ascent  to  the  several 
bridges,  and  the  sevoal  pieces  of  new  road  that  the  engineer  will  have  to  fbnn, 
near  to  the  canal  bridges ;  the  lock  banks,  and  all  wharfs  and  landing  places,  should 
also  be  covered  with  good  gravel  to  render  them  safe  and  convenient  for  use :  if 
good  gravel  can  in  places  be  intersected  in  deep  cuttings,  much  of  the  above  expense, 
as  well  as  of  cartage,  may  be  saved,  by  an  early  use  of  dirt  boats  in  the  bottom  of  the 
canal. 

3559.  How  imporiant  and  various  the  duHes  of  the  resident  engineers  arct  must  have 
struck  every  reader ;  but  would  be  much  more  apparent,  could  we  enter  into  the  subject 
of  reservoirs,  feeders,  aqueducts,  embankments,  culverts,  safety  gates,  weirs,  tunnels, 
deep  cuttings,  locks,  substitutes  for  locks,  inclined  planes,  railways,  bridges^  towing- 
paths,  fences,  drains,  boats,  towing  or  moving  boats  and  trams,  cranes  and  implements ; 
but  these,  as  less  important  for  our  purpose,  we  must  leave  the  reader  to  study  in  the 
works  of  Philips,  Fulton,  Chapman,  Plymley,  Badeslade,  Kindersly,  Anderson, 
Telford,  and  from  the  article  Canal,  in  the  three  principal  Encydopeedias. 


Chap.  VI. 

Of  the  Improvement  of  Estates  by  the  Establishment  of  Mills,  Manufactories,  Viilagfs, 

MarketSf  j-c. 

S5€0.  Connected  with  the  laying  out  of  roads  and  canals,  is  the  estabUskment  rfdifferemt 
Bcenes  of  mawiffactorial  industry.     The  forced  introduction  of  these  will  be  attended 
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with  little  benefit;  but  where  the  natural  and  political  circumstances  are  fiiYorable,  the 
improvement  is  of  tlie  greatest  consequence,  by  retaining  on  the  same  estate,  as  it  were, 
the  profits  of  the  grower,  manufacturer,  and  to  a  certain  extent  of  the  consumer. 

356 1>  The  etiabHshmerU  of  mUU  and  manufactories  to  be  impelled  by  water,  neces- 
sarily depends  on  the  abundance  and  situation  of  that  material,  and  it  should  be  well 
considered  before  hand,  whether  the  water  might  not  be  as  well  employed  in  irrigation ; 
or  how  far  irrigation  will  be  hindered  by  the  establishment  of  a  mill.  In  the  state  of 
society  in  which  water  corn-mills  were  first  erected,  they  were  doubtlessly  considered  aa 
a  blessing  to  the  country.  There  were,  then,  no  flour  manufactories :  and  it  was  more 
convenient  for  the  inhabitants  to  carry  their  com  to  a  neighboring  mill,  than  to  grind 
it  less  efiectually,  by  hand,  at  home*  Hence,  the  privileges  and  immunities  of  manorial 
mills.  To  secure  so  great  a  comfort,  every  tenant  of  a  manor  would  willingly  agree  to 
send  his  corn  to  be  ground  at  the  lord's  mill :  and,  perhaps,  was  further  obliged  to 
stipulate  to  pay  toll  for  the  whole  of  his  growth ;  though  it  were  sent  out  of  the  manor, 
unground* 

3562.  In  ScoUandi  this  impolitic,  and  now  absurd  custom,  was  only  lately  given  up : 
till  when  no  farmer  dared  to  send  his  corn  to  market,  until  he  had  delivered  a  propor- 
tional quantity  to  the  proprietor,  or  the  occupier,  of  the  mill  to  which  he  was  thirled  ;  or 
had  previously  stipulated  to  pay  him  thirlage,  for  what  he  might  send  away ;  this 
ari)itrary  regulation  operating  like  tithes,  to  decrease  the  growth  of  com. 

3563.  In  England  and  Ireland,  however,  no  restriction  of  this  sort  at  present  exists. 
But,  in  the  remote  parts  of  the  north  of  England,  there  are  mills  which  claira  (or  lately 
claimed)  the  exclu^ve  right  of  grinding  the  whole  of  the  com  which  the  inhabitants  of 
the  respective  parishes  or  manors  required  to  be  ground,  for  their  own  use :  suffering 
none  to  be  sent  out  of  the  parish,  for  the  purpose  of  grinding.  And  in  the  mora 
western  counties,  where  grist  mills  are  still  the  sdiools  of  parochial  scandal,  something 
of  this  sort  remains,  and  is  piously  preserved  in  modem  leases.  But,  in  the  kingdom 
at  laige,  grist  mills  are  now  going  fast  into  disuse.  Even  working  people  purchase 
flour,  instead  of  com ;  and,  whether  in  a  private  or  a  public  light,  this  is  an  eligible 
practice.  They  can  purchase  a  sort  which  is  suited  to  their  circumstances ;  and  they 
know  the  quality  and  the  quantity  of  what  they  carry  home.  Whereas,  in  the  proverbial 
rascality  of  grist  millers,  they  have  no  certainty  as  to  either.  Beside,  in  a  flour  mill 
there  is  no  waste.     Every  particle  may  be  said  to  be  converted  to  its  proper  use. 

3564.  ji  valuable  jrroperty  belonging  to  modem  Jlour  manufactories  is  their  not  re- 
quiring every  brook  and  rivulet  of  the  kingdom  to  work  them.  In  Norfolk,  a  great 
share  of  the  wheat  grown  in  that  com  county,  is  manufactured  into  flour  by  the 
means  of  windmills.  And  such  are  modem  inventions,  that  neither  wind,  nor  water,  iv 
any  longer  necessary  to  the  due  manufacture  of  flour ;  the  steam  engine  affording,  if 
not  the  most  eligible,  the  most  constant  and  equable  power. 

S565.  The  most  eligible  sjyecies  of  vMter-mill,  are  the  tide-mill,  and  the  current-mill : 
the  former  placed  in  creek^  inlets,  bays,  estuaries,  or  tide  rivers ;  and  the  latter  in  the 
current  of  a  river.  There  are  many  situations.  Marshal  observes,  in  which  these  spedes 
of  mills  may  be  erected  with  profit  to  proprietors,  and  the  community ;  and  without  an 
injury  to  tlie  landed  property,  or  the  agricultural  produce  of  the  country.  He  is  of 
opinion,  that  the  numerous  river  mills  existing  in  different  parts  of  the  country,  are 
unnecessary  to  the  present  state  of  society. 

3566.  Grist  mills  in  some  remote  situations,  may  be  still  required :  but  seeing  the 
number  of  flour  mills  which  are  now  dispersed  over  almost  every  part  of  the  kingdom^ 
seeing  also  the  present  facility  of  carriage,  by  land  and  water,  and  seeing,  at  the  same 
time,. the  serious  injuries  which  river  mills  entail  on  agriculture.  Marshal  recom^ 
mends  land  proprietors  to  reduce  their  number,  as  fast  as  local  circumstances  will 
allow. 

3567.  2^e  inducement  to  establish  manufactories  depends  on  a  variety  of  circum- 
stances, as  well  as  on  a  supply  of  water.  Among  these  may  be  mentioned  the  price  ef 
labor,  convenience  for  carriage,  export  or  import,  existence  of  the  raw  material  at  or  near 
the  spot,  as  in  the  case  of  iron  works,  potteries,  &c.  In  England,  while  the  poor  laws 
exist,  the  establishment  of  any  ccmcera  that  brings  together  a  large  mass  of  population 
will  always  be  attended  with  a  considerable  risk  to  land  owners;  though  it  is  a  certain  mode, 
in  the  first  instance,  of  raising  the  price  of  land,  and  giving  a  general  stimulus  to  every 
description  of  industry. 

3568.  Jt  populous  mani^actory,  even  while  it  florishes,  according  to  Marshal,  operatee 
mischievously  in  an  agricultural  district:  by  propagating  habits  of  extravagance  and  im^ 
morality  among  the  lower  order  of  tenantry,  as  well  as  by  rendering  farm  laborers  and 
servants  dissatisfied  with  their  condition  in  life ;  and  the  more  it  florishes,  and  the  higher 
wages  it  pays,  the  more  mischievous  it  becomes  in  this  respect.  Lands  bou-  a  rental  value 
in  proportion  to  the  rate  of  living,  in  the  district  in  which  they  lie ;  so  that  while  a  tem- 
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ponMy  advttitage  is  reaped,  by  an  increased  price  of  market  produce,  the  foundation  of 
a  permanent  disadvantage  is  laid ;  and  whenever  the  manufactory  declines,  the  lands 
of  its  neighborhood  have  not  only  its  vices  and  extravagancies  entailed  upon  them ;  but 
have  the  vicious,  extravagant,  helpless  manufacturers  themselves  to  maintain,  'iliis  accu- 
mulation of  evils,  however,  belongs  particularly  to  that  description  of  manufacture  wliich 
draws  numbers  together  in  one  place ;  where  diseases  of  the  body  and  the  mind  are  jointly 
propagated;  and  where  no  other  means  of  support  is  taught  than  that  of  some  particular 
branch  or  bnincblet  of  numufacture. 

S569.  Cottages*  Wherever  cottages  for  any  class  of  men  are  built,  whether  singly  or 
eongreffated,  they  ought  never  to  be  without  an  eighth  or  a  tenth  of  an  acre  of  ganlen 
ground.  It  is  observed  in  Tfte  Code  of  Agriculturef  that  "where  a  laborer  or  country 
tradesman  has  only  a  cottage  to  protect  him  from  the  inclemency  of  the  weather,  he  can- 
not have  the  same  attachment  to  his  dwelling,  as  if  he  had  some  land  annexed  to  it; 
nor  is  such  a  state  of  the  laborer  so  beneficial  to  the  comraunity.  When  a  laborer 
has  a  garden,  his  children  learn  to  dig  and  weed,  and  in  that  manner  some  of  their 
time  is  employed  in  useful  industry.  If  he  is  possessed  of  a  cow,  tliey  are  taught 
early  in  life,  the  necessity  of  taking  care  of  cattle,  and  acquire  some  knowledge  of 
their  treatment.  But  Mrhare  there  is  neither  a  garden  to  cultivate,  nor  any  cows  kept, 
they  are  not  likely  to  acquire  either  industrious  or  honest  habits.  So  strongly  wero 
these  ideas  formerly  prevalent,  that  by  the  43d  of  Elizabeth,  no  cottage  could  be  built  on 
any  waste,  without  having  four  acres  attached  to  it.  This  is  now  by  for  too  much.  If 
the  quantity  were  reduced  to  half  an  acre  for  a  garden,  and  if  no  person  could  gain  a  set- 
tlement who  was  not  a  native,  or,  if  a  stranger,  who  did  not  fairly  rent  in  the  same))ari8h, 
a  bouse  and  land  worth  twenty,  instead  of  ten  pounds  per  annum,  both  the  poor  and  the 
public  would  thence  derive  very  essential  benefit. 

3570.  CoUagert  in  Engfand  have  often  no  land  or  garden,  but  a  right  of  common. 
This  is  of  little  or  no  real  benefit  to  them,  unless  to  obtain  fuel,  the  advantage  of  which 
is  great,  and  not  easily  compensated.  With  a  oommon-right  for  a  cow,  or  a  few  sheep, 
oottagers  get  an  idea  of  visionary  independence,  which  renders  them  unfit  for  the  duties 
of  their  station.  A  laborer  of  this  description  is  entirely  spoiled  for  industry,  and  the 
generality  of  experienced  persons  in  country  matters  must  have  seen  many  cases  in  point. 
Fore8t4ide  cottages  in  particular,  are  nurseries  of  idleness,  and  seminaries  of  mischief. 
In  some  cases,  the  cottager  has  good  summer  pasture,  or  can  hire  it  in  the  neighborhood, 
and  can  raise,  on  arable  land  in  his  occupation,  turnips  and  other  winter  food  for  a  cow. 
This  plan  is  adapted  to  countries,  where  there  is  a  mixture  of  arable  and  grazing  land  ; 
but  it  is  objected  to,  in  the  more  cultivated  districts,  as  taking  up  too  much  of  the  time 
df  the  laborer. 

3571 .  The  mott  advantageous  system  fir  keeping  a  cottage  cow  is  that  adopted  in  grazing 
districts,  where  a  cottager  has  a  sufficient  quantity  of  enclosed  land  in  grass,  to  enable 
him  to  keep  one  or  two  cows  both  summer  and  winter,  grazing  the  one  hiUf,  and  mowing 
the  other,  alternately.  Nothing  tends  more  materially  to  teach  the  poor  honesty,  than  al- 
lowing them  to  have  property  which  they  can  call  their  own.  Feeling  how  intensely  they 
would  deprecate  all  infringement  upon  it,  they  are  less  likely  to  make  depredations  upon 
the  property  of  others ;  and  this  will  produce  more  honesty  among  them  than  the  best 
delivered  precepts  can  instil.  By  the  cultivation  of  a  small  spot  of  land,  a  cottager  not 
only  acquires  ideas  of  property,  but  is  enabled  to  supply  himself  with  that  variety  dT  food, 
as  fiesh  vegetables  in  summer,  and  roots  in  winter,  which  comfort  and  health  require.  If 
he  should  fortunately  be  able  to  keep  bees  in  his  garden,  and  if  its  surplus  produce  should 
yjto  enable  him  to  rear,  and  still  more  to  fatten  a  hog,  his  situation  would  be  much  ame- 
liorated. But  if,  in  addition  to  all  these  advanta^^  he  can  keep  a  cow,  the  industrious 
cottager  cannot  be  placed  in  a  more  comfortable  situation. 

3572.  Cottages  and  viUages  necessarily  result  from  manufactories,  as  well  as  from  ex- 
tensive mines,  quarries,  or  harbours.  A  few  cottages  will  necessarily  be  scattered  over 
every  estate,  to  supply  day  laborers  and  some  descriptions  of  country  ^wlesmen.  ViUages 
are  seldom,  in  modern  times,  created  by  an  agricultural  population;  it  being  found  so 
much  more  convenient  for  every  farm  to  have  a  certain  number  of  cottages  attached  to  iL 

3573.  ^  village  may  be  created  any  where,  by  giving  extraordinary  encouragement  to 
the  first  settlers ;  but  unless  there  be  a  local  demand  for  their  labor,  or  they  can  engage 
in  some  manufacture^  the  want  of  comfortable  subsistence  will  soon  throw  the  whole  into 
a  state  of  decay.  Fishing  villages,  and  such  as  are  established  at  coal  and  lime  works, 
are  peihape  the  most  thriving  and  permanent  in  the  kingdom.  Some  fine  examples  of 
fishing  villages,  recently  established,  occur  on  the  marquess  of  Staflbrd*s  estates  in 
Sutherland. 

3574.  Informing  the  plan  of  a  town  or  village^  the  first  thing,  if  there  is  a  river  or  other 
means  of  communication  by  water,  is  to  fix  on  a  proper  situation  for  a  quay  or  harbour ; 
and  next,  at  no  great  distance  fh>m  it,  an  open  space  as  a  market.  Round  the  latter 
ought  to  be  arranged  the  public  buildings,  as  the  post-office,  excise  or  custom-house. 
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poUoe-offics,  iba  princlfMl  inn  ud  the  prlodiMl  (bop*.  Neu  tba  hutraur  ought  to  be 
plMol  the  wntbouia  and  other  depoeitariei  for  good* ;  in  a  retired  put  oT  the  town  the 
Khool;  and  out  of  toirn  on  an  eminence  (if  coDvenieot)  the  church  and  chun;liyard. 
There  ought  to  be  ■  GeU  or  open  ipace  u  a  pubilr  recreation  ground  for  children,  Tolun- 
tcen  or  troops  eurcieing,  race*,  washing  and  drying  clothea  on  certain  days,  Ac.  Pub- 
lic dieinble*  ought  to  be  fonned  in  a  retired  and  concealed  spot,  and  public  neceuuiea. 
and  proper  pipes,  welli  or  other  aource*  of  good  water,  with  the  requisite  Mwen  and 
dnio^e.     Buckets,  in  case  of  Bre,  ought  to  be  kept  at  the  market-bouM. 

3575.  n^nHqgeg^^Bridciinlontbe  Annui,inDunilHeihire  (^.451.),waabegun 


in  ISOO,  by  Gen.  Diroin,Badi>  thus  described  by  him  in  the  survey  of  (be  county.  "It  it 
lituaiedatapartof  the  riier,  which  aSbrds  falls  and  power,  capable  of  turning  any  wdght 
of  machinery ;  and  I  haTe  had  it  in  view  to  give  encouragement  to  mtnuiacturen,  to 
whom  such  a  situation  is  an  important  otiject.  A  woollen  manufactory  (a)  upon  a  large 
scale,  and  the  most  approved  plan,  has  been  estaUiabed  there  for  ten  years,  and  is  gradu- 
ally increasing  its  machinery.  In  this  village  there  are  already,  in  the  course  of  that  time, 
■bout  two  hundred  and  fifty  Industrioui  inhabitants,  and  it  has  every  appearance  of  a  fur- 
ther rapid  iucjeaic  On  the  oppoajta  tide  of  the  river  a  situation  is  fixed  on  for  com.milli 
(i) ,  wbete  a  complete  set  has  been  built  upon  the  best  conttructian,  including  wheat  aiul 
barley  mills.  Half  of  the  watn  there  is  reserved  for  any  other  works,  and  is  likely  to  be 
let  for  a  mill  for  dressing  and  for  spinning  flax,  and  for  machinery  required  in  bleaching, 
there  being  U  the  foot  of  the  miU-race  a  hohne  of  six  acres  (c),  well  calculated  for  a 
bleach  field  ;  and  I  propose  to  let  put  of  H  for  such  a  msnufactory. 

35T6.  TVIoti/oriutfEJiTtgaiidgarrbniintAc  t^^e,eachconsistingof  Aom  nbie  to 
ten  Uls  of  ground,  are  grarued  in  perpetuity  at  the  rate  of  ux  pounds  the  English  acre, 
cither  upon  leases  for  999  years,  or  feu-rights,  ai  the  settlers  c&wse:  the  former  being 
gencraUy  preferred,  as  being  the  holding  or  title,  attended  with  lesst  expeuae.  Tlni  rent 
would  of  itself  be  no  object  when  the  waste  of  ground  in  streets  and  encloaures  is  conn- 
dercd ;  but  tbe  grat  advantage  to  be  derived  firom  audi  an  eatabUshment  is  the  increased 
'iialue  tliat  land^  acquire  from  having  a  number  of  industrious  people  settled  in  the  bout 
of  an  estaU.  Each  person  who  feus  a  haute.steBd  is  obliged  to  boild  with  atone  and 
lime,  according  to  a  rt^lar  plan ;  and  a  common  entry  ia  left  between  every  two  lota  for 
access  to  their  offices,  which  are  built  immediately  b^nd  their  bouaes;  and  tbe  whole  of 
tbe  buildings  are  covered  irith  slate.  Tbe  feuen  are  also  bound  to  make  a  common  sewer 
through  their  properly  when  required ;  to  pave  ten  feet  in  front  of  tbeur  bouaea,  between 
tbem  and  tbe  street ;  and  to  pay  at  the  rate  of  a  penny  per  &11  yearly,  according  to  the 
•ilent  of  their  lota,  to  form  a  fund  for  keeping  tbe  streets  and  rt>ada  in  repair,  and  for 
tnaking  amall  improrements.  No  person  is  allowed  to  sell  liquor  of  any  kind  without 
mjr  permiaBoa;  nor  can  any  shop  or  chandlery,  tannery,  or  other  work,  that  might  be 
considered  aaanuisance,  be  set  up  or  built,  unless  in  places  allotted  for  these  purposes ;  and 
to  ptercnt  all  inmferencc  oil  llw  pert  of  tb«  feueta,  I  reserve  to  myself  full  liberty  to 
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nNike  sucb  altFTitloDi  as  may  appear  to  ma  or  mjr  nicceuon  to  be  proper  (n  the  plan  of 
the  TiUage.  Hme  regulationB  are  the  best  aeaxritj  against  baTing  vagaboodi  in  ide)i  a 
place,  u  none  bat  iDdustrloua  people  eon  aflbitl  to  build  or  rent  audi  Louses." 

3577.  A  nea  vOlnge  tea-part  in  Dmmthire  was  fornied  by  Sir  Lawrence  Palk,  in  the 
nortbemiDoM  part  of  Tortiajr.  A  new  pier,  projected  louth-wotwardly  from  tbe  eastern 
eliA*,  affordt  complete  protection  lo  shipping  fVfnn  the  south-east  winds.  'Rie  i^ularitf 
of  the  buildings  lately  raised  for  the  Bccommadation  of  company  resorting  hither  for  the 
convenience  of  wa-batliing,  add*  neatness  and  beauty  to  the  wild  and  gucturesque  scenery 
of  its  natural  licuadon;  and,  from  tbe  site  of  the  vesaels  the  harbour  is  now  capable  of 
protecting  whilst  they  rernve  and  discharge  tlwir  cargoes,  (here  are  well-grounded  cx- 
pectalioni  that  this  place  will  become  of  some  maritime  consequence  on  a  future  day.  A 
plan  of  this  sea-port  (Jig.  4il.)  ia  given  in  the  Devm  Survty,  and  is  described  as  con- 
452 


taiDingap:er(l),quBy  (3),  harbour  (3),  warehouses  (4),  inn  and  garden  (5),  stables  (6), 
strand  (T),  toye  for  building  slii|M  and  timber  yard  (SI,  beacon  (9),  coveliiH'  bathing  ma- 
chines (10),  new  carriage  way  to  the  park  (II),  terrace  (IS),  tlie  park  (13),  plantation 
(H),  road  to  Torwood  (15),  road  from  Newton,  4c.  (16),  i 
the  park  (Ifl;. 


qf  Himi,  Quarria,  Pitt,  unif  ilelaUiferout  Bodia. 

3578.  Jgahat  minfs,  as  a  species  of  property,  CDnciderabte  prsjodice  hA  long  aiiaud 
fram  tbe  Tariation  of  their  produce,  and  the  uncertainty  of  tlieir  extent  and  duratiotu 
Modem  dtscoreriesin  geology,  bovever,  have  thrown  great  light  on  the  subject  of  mining, 
and  introduced  into  tbe  art  a  degree  (^  certainty  not  before  mnlemplaied.  As  ■  pmatot 
this,  we  may  instance  what  used  to  be  said  as  to  coal  and  limestone :  these  mineiaks  ac- 
cnrdtng  to  tradition,  eiist  inrarious  parts  of  the  island,  where  from  Uiestiala  onthcsur^ 
face  the  modern  geoli^st  well  knows  it  is  imposuble. 

3579.  jltnong  Ihe  varima  minerai  tubiliHuxt  Jimnd  in  fianhf y  rn  SrHnin,  tbe  chief  an 
coal,  lime,  building  and  other  stone,  gtavel,  clay,  fuller's  eaiih,  marl,  Ac.  amoag  the 
earths;  aaltiBmong  saline  subatances;  and  lead,  copper, and  tin, among  the  metal*.  Co- 
balt, manganese,  and  some  other  metals  and  enrths,  are  found  in  sotne  places,  but  in  amaU 
quantities.  No  saline  or  metaliiierous  bodies  ou^t  to  he  souriit  for,  or  attampled  to  bn 
worked,  bntwidi  the  adrice  and  aaditance  of  an  experienced  and  BkJiniltnii>B«lsar*«7or: 
nothing  bang  more  common  than  for  propneton  to  be  induced  by  local  neont  er  (ra^ 
dltions  to  fancy  Ibeir  lands  contain  coal,  lead,  or  some  other  valuable  m ' 
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duct,  and  to  incur  great  eipenae  in  making  abortive  trials.  To  ascertain  the  nature  and 
Talue  of  the  minerals  of  an  estate  of  any  ma^itude,  or  one  of  small  siie,  but  of  peculiar 
eiLtericMr  organisation,  it  will  alwaysH>e  wortlj  while  for  the  proprietor  to  have  a  mi- 
neral survey,  map,  and  description,  made  out  by  a  professional  man. 

3580.  OocU  is  perliaps  the  most  valuable  British  mineral,  because,  among  other  reasons, 
it  does  not  appear  to  abound  in  any  other  country  in  such  quantity  and  quality,  as  ever  to 
lessen  by  importation  the  home  produce.  There  are  three  species  of  coal,  the  brown, 
the  black,  and  the  uninflammable.  To  the  first  belongs  the  Bovey  coal  or  bitumenised 
wood,  found  chiefly  at  Bovey,  near  Exeter ;  to  the  second  the  slate  coal,  which  includes 
the  pit  and  sea-coal,  and  all  the  kinds  in  common  use,  and  also  the  canal  coal,  which 
occurs  only  occasionally  in  the  coal  pits  of  Newcastle,  Ayrshire,  and  Wigan,  in  Lanca- 
shire ;  to  the  third  belongs  the  Kilkenny  coal,  and  Welsh  culm,  or  stone  coal  which  bums 
to  ashes  without  flamiijg. 

3581.  The  indications  of  coal  are  different  in  different  coal  districtr*  In  general  the 
surface  is  argillaceous  or  slaty,  and  limestone  commonly  forms  an  accompanying  strata. 
In  some  collieries  near  Newcastle,  however,  limestone  is  wanting,  but  whinstone,  8and» 
stone,  and  others  of  secondary  formation,  are  present  in  a  great  variety  of  forms. 

3582.  Tfu!  discovery  of  coal  is  made  by  boring,  and  that  operation  is  generally  per- 
formed in  coal  districts  as  a  guide  for  sinking  new  shafb.  By  this  means  the  owners 
procure  most  essential  data  on  which  to  proceed,  being  informed  befbrehand  of  the  na- 
ture of  the  earth,  minerals,  and  waters  through  which  they  hsve  to  pass ;  and  knowing, 
to  an  inch  or  so,  how  deep  the  coal  lies,  as  well  as  the  quality  and  thickness  of  the  stratum 
bored.  It  is  confessedly  of  the  first  importance,  either  to  the  inhabitants  of  a  district  in 
genera],  or  to  the  owners  of  the  soil  in  particular,  to  be  able  to  detect  and  work  such 
veins  of  coal  as  may  exist  under  their  soil ;  and  hence,  we  find,  on  enquiry  in  the  neigh- 
borhood, that  almost  every  common,  moor,  heath,  or  piece  of  bad  land,  in  parts  wliere 
coals  are  scarce,  have  at  one  time  or  other  been  reported  by  ignorant  coal-finders  to  contain 
coal :  how  many  times,  for  instance,  have  our  grandmothers,  aftd  nurses,  repeating  their 
stories,  told  us,  that  plenty  of  coals  might  be  dug  at  such  and  such  a  place,  if  government 
had  not  prohibited  their  being  dug,  for  encouraging  the  nursery  for  seamen,  Jkc.  ?  Farey*s 
inquiries,  and  those  of  Smith,  have  brought  to  light  hundreds  of  instances,  where  borings 
and  sinkings  for  coals  have  been  undertaken  in  situations,  and  on  advice,  in  the  southern 
and  eastern  parts  of  England;  attended  with  heavy,  and  sometimes  almost  ruinous  ex- 
penses to  the  parties,  though  a  source  of  profit  to  the  pretended  coal -finders.  Tliese 
attempts  a  very  slight  degree  of  geological  knowledge  would  have  shown  to  be  vain. 

3583.  The  coal  fidds  of  Britain  will  be  found  scientifically  described  in  Outlines  of 
Geology f  by  Conybeare  and  Philips,  and  also  in  BakeweWs  Geology, 

3584.  Limestone,  chalk,  and  building  or  other  stone,  are  found  in  strata  either  on  or 
near  the  surfiice.  At  a  great  depth  it  is  seldom  found  worth  while  to  work  them. 
When  stones  of  any  kind  are  procured  by  uncovering  the  earth,  and  then  working  them 
out,  they  are  said  to  be  quarried ;  but  when  a  pit  or  shaft  is  sunk,  and  the  materials  are 
procured  by  working  under  ground,  they  are  said  to  be  mined. 

3585.  Gravel,  chalk,  day,  marl,  and  other  loose  matters,  when  worked  from  the  surfece, 
are  said  to  be  worked  from  a  pit,  and  hence  the  terms  stone,  quarry,  gravel,  clay,  or 
naarl  pit.  Little  knowledge  of  geolc^  is  in  general  required  for  the  discovery  of  gra- 
Tel  or  marl ;  but  still,  even  a  little  would  be  found  of  the  greatest  advantage. 

3586.  The  working  of  quarries  is  a  simple  operation,  and  one  depending  more  on 
strength  than  skill.  In  quarrying  sandstone,  consisting  of  regular  layers,  the  work  is 
performed  chiefly  by  means  of  the  pick,  the  wedge,  the  hammer,  and  the  pinch  or  lever ; 
recourse  bdns  seldom  had  to  the  more  riolent  and  irregular  effects  of  gunpowder.  But 
for  many  kinds  of  limestone,  and  for  greenstone  and  basalt,  blasting  with  gunpowder 
is  always  resorted  to ;  and  some  of  the  rocks  called  primitive,  such  as  granite,  gneiss, 
and  sienite,  could  scarcely  be  torn  asunder  by  any  other  means. 

3587.  The  bumitig.of  lime  may  be  considered  as  belonging  to  the  subject  of  quarrying. 
This  operation  is  performed  in  what,  are  called  draw  kilns,  or  perpetyal  kilns.     These 

should  always  be  close  to  or  near  tlie  quarry,  and  either  situated  at  a  bank,  or  furnished 
with  a  ramp  or  inclined  plane  of  earth  for  carting  up  the  coal  and  Ume  to  the  top  of  the. 
kiln.  Lime-kilns  may  h^  built  either  of  stone  or  brick  ;  bi^t  the  latter,  as  being  better 
adapted  to  stand  exoessivci  degrees  of  heat^  is  considered  as  preferable.  Tlie  outside 
foim  of  such  kilns  is  sometimes  cylindrical,  but.  more  generally  square.  The  inside 
should  be  formed  in  the  shape  of  a  hogshead,  or  an  egg,  opened  a  little  at  both  ends,  and 
set  on  the  smallest;  being  small  in  circumference  at  tl^  bottom,  gradually  wider  to- 
wards the  middle,  and  then  contracting  again  towards  the  top.  In  kilns,  constructed  in 
this  way,  it  is  observed,  fewer  coals  are  necessary  in  consequence  of  the  great  degree  of 
reveiberation,  which  is  created  above  that  which  takes  places  in  kilns  formed  in  the  shape 
of  a  sugar  loaf  reversed.     Near  the  bottom,  in  large  kilns,  two  or  more  apertures  are 

O  o 
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made ;  these  ore  small  at  the  inndeof  the  kihi,  but  are  sloped  wider,  both  at  llie  ndea 
and  tlie  top,  as  they  extend  towards  the  outside  of  the  building.  The  uses  of  these  aper- 
tures are  for  admitting  the  air  necessary  for  supplying  the  fire,  and  also  for  permitting  the 
laborers  to  approach  with  a  drag  and  shovel  to  draw  out  the  calcined  lime.  From  the 
bottom  of  the  kiln  within,  in  some  cases,  a  small  building  called  a  horse  is  raised  in  the 
form  of  a  wedge,  and  so  constructed  as  to  accelerate  the  operation  of  drawing  out  the 
burned  limestone,  by  forcing  it  to  ial)  into  the  apertures  which  have  been  mentioned 
above.  In  other  kilns  of  this  kind,  in  place  of  this  building  there  is  an  iron  gate  near 
the  bottom,  whicli  comes  close  to  the  inside  wall,  except  at  the  apertures  where  the  lime 
is  drawn  out.  When  the  kiln  is  to  be  filled,  a  parcel  of  furze  or  faggots  is  laid  at  the 
l>ottom,  over  this  a  layer  of  coals,  then  a  layer  of  limestone  (which  is  previously  bndcen 
into  pieces,  about  the  size  of  a  man's  fist),  antt  so  on  alternately,  ending  with  a  layrar  of 
coals,  which  is  sometimes,  though  seldom,  covered  with  sods  or  turf,  in  order  to  keep 
the  heat  as  intense  as  possible.  The  fire  is  then  lighted  in  the  apertures ;  and  when  the 
limestone  towards  the  bottom  is  completely  calcined,  the  fuel  being  considerably  ex- 
hausted, the  limestone  at  the  top  subsides.  Hie  laborem  then  put  in  an-  addition  of 
limestone  and  coal  at  the  top,  and  draw  out  at  bottom  as  much  as  they  find  thoroughly 
burned;  and  thus  go  on,  till  any  quantity  required  be  calcined.  When  limestone  is 
burned  with  coals,  from  two  bushels  and  a  half  to  three  and  a  half,  on  a  medium  three 
bushels  of  calcined  limestone,  are  produced  for  every  bushel  of  coal  used. 

S588.  A  very  comjtiete  lime-kiln  on  an  improved  plan,  has  been  erected  at  Closebum 
in  Dumfrieshire,  by  Monteith.  Instead  of  the  wide  and  shallow  circular  kiln,  these 
kilns  are  elliptical  and  deep.  Some  parts  are  added  to  it  which  are  found  of  most  im- 
portant use.  The  first  is  a  kind  of  roof  or  cover.  The  disadvantage  of  the  want  of  some 
contrivance  to  protect  kilns  in  stormy  weather,  has  been  long  felt,  and  many  attempts 
have  been  made  to  apply  some  kind  of  cover,  but,  we  believe,  none  with  such  success  as 
that  used  at  Closeburn.  The  next  addition  is  having  cast-iron  doors  below,  at  the 
opening  where  the  kiln  is  drawn.  There  is  a  grating,  through  which  the  ashes  fall 
while  drawing  the  kiln,  which  makes  that  operation  a  much  less  disagreeable  employment 
than  formerly ;  and  the  ashes  and  small  lime  Uius  separated  are  excellent  for  agricultural 
purposes.  There  is  often  a  great  loss  of  fuel,  from  allowing  lime-kilns  to  cool  when 
there  is  no  demand ;  all  that  is  necessary  to  be  done,  is,  to  shut  the  cast-iron  doors,  above 
as  well  as  below,  and  the  dampers  in  the  chimneys.  The  heat  is  thus  preserved,  and 
fuel  saved,  by  keeping  the  kiln  hot,  to  be  ready  for  use  as  soon  as  wanted.  {Farm,  Mag* 
vol.  zvi.  p.  134.) 

3589.  Booker* t  lime'-kiln  is  of  an  oval  form,  twenty-two  feet  high,  two  feet  wide  at 
the  bottom,  nine  feet  in  middle,  and  gradually  contracted  to  three  feet  at  top.  It  is 
lined  with  brick,  and,  instead  of  being  covered  with  a  dome,  Booker  adopts  a  cover  of 
cast-iron  with  a  vent  in  it,  which  cover  is  placed  on  a  ring  of  three  feet  diameter,  built 
into,  and  fixed  on  the  top  of  the  kiln.  Hie  cover,  by  moving  on  a  pivot,  is  easily 
thrown  off  when  the  kiln  is  to  be  charged,  and  being  put  on  during  the  process  of  cal- 
cination, it  both  increases  the  draught  of  air  through  tiie  kiln,  and  by  acting  as  a  revefw 
beralory  furnace,  is  attended  with  a  considerable  saving  of  fuel.  (Dumfriet  Beportf 
p.  594.) 

3590.  JSuming  lime  in  lieaj}$.  Where  fuel  is  abundant,  lime  may  be  burned  in  beapa 
as  in  charring  woods,  or  in  clumps  like  bricks.  Tlie  fuel  is  intermixed,  and  the 
whole  covered  with  turf  or  mud,  in  which  a  few  holes  are  pierced  to  admit  the  passage  of 
the  smoke.     {Farm,  Mag,  vol.  xvii.  p.  61.) 

3591 .  Machines  for  pounding  limestone  have  been  erected,  but  the  eflfect  of  the  powder 
so  obtained,  both  as  a  manure  and  for  cement,  is  so  much  inferior  to  that  of  burnt  lime, 
that  they  Iiave  long  since  been  generally  laid  aside. 

3592.  SaU  is  procured  from  rocks,  springs,  and  from  the  sea.  In  Cheshire,  particu- 
larly in  the  neighborhood  of  Northwitch,  the  salt  works  are  very  extensive.  Great  quan* 
titles  are  got  in  the  solid  form,  but  not  sufiSdently  pure  for  use.  In  tiiis  state  it- is  con- 
veyed firom  the  mines  to  the  Cheshire  side  of  the  river,  nearly  opposite  to  Liverpool. 
It  is  at  this  pkce  dissolved  in  the  sea  water,  from  which  it  is  afterwards  separated  by 
evi^ration  and  crystallization,  by  a  process  which  we  shall  describe.  Hiero  are  also  in 
the  same  district  salt  works,  at  which  the  salt  called  Cheshire  salt  is  extracted  firom 
brine.  These  works  are  described  very  intelligibly  by  Dr.  Holland,  in  The  Report  if 
AgricuUurefor  the  CowUy  of  Chetkvte,  Considerable  salt  works  are  carried  on  in  Scot- 
land, and  in  the  northern  counties  of  England  on  the  sea-coast,  by  the  ewtptmavm  tf  wm 
water.  At  Lymington,  in  Hampshire,  the  sea  water  is  evaporated  to  one-sixth  of  the 
whole  by  the  action  of  the  sun  and  air.  The  worics  in  which  the  sea  water  is  heigbtened 
into  brine  are  called  sun-works,^  or  out- works.  These  are  constructed  on  a  flat  down 
or  oozy  beach,  within  a  mole,  which  is  raised,  if  necessary,  to  keep  out  the  sea  %  tiiere  is 
a  large  reservoir,  or  feeding  pond,  communicating  with  the  sea  by  a  sluice^  and  adjoin- 
ing to  tliis  reservoir  a  long  trench,  parallel  to  which  there  are  sevend  square  ponds,  caUed 
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brine  pots^  in  wliieh  die  water  is  evaporated  to  a  strong  brine,  and  afterwaids  it  nnder^ 
goes  an  artificial  evaporation  and  purification  in  boilers.     (See  S7«.)     * 

3593.  The  metaU^erout  oret  or  sionei  should'  never  be  sought  after,  but  in  consequence 
of  the  best  advice  and  mature  conrideration.  **  Few,"  Marshal  observes,  *'  have  made 
fortunes  by  mines,  and  many  have  been  ruined  by  them.*'  Should  a  man  of  large  landed 
property,  discover  a  productive  mine  on  his  estate,  he  oflTers  him  **  two  words  of  advice.. 
The  first  is  not  to  work  it  himself.  A  gentleman  among  miners  is  a  pigeon  to  be  plucked.* 
Rather  let  the  man  who  finds  himself  involved  in  such  a  predicament  adopt  tlie  Cornish 
practice,  and  stipulate  to  take  a  proportional  part  of  the  ore  which  may  be  raised :  ac- 
cording to  the  productiveness  of  the  mine,  and  the  expense  of  working  it,  jointly  calcu- 
lated. The  other  is  not  to  break  in  upon  tlie  principai,  or  gross  sum,  which  arises  from 
a  mine.  If  the  estate  is  encumbered,  remove  the  encumbrance.  If  not,  increase  its 
siae ;  or^  in  any  other  prudent  way,  secure  the  interest  of  the  gross  produce  of  the  mine : 
and  thus  defy  the  evil  effects  of  its  failure.     For  no  mine  %»  inexhauUiUe" 


Chap.  VIII. 

Of  the  Establishment  of  Fisfteries, 

3594.  Fisheries  may  be  arranged  as  marine,  river,  lake,  and  pond  fisheries :  the  first 
being  of  the  greatest  importance  to  this  and  every  country. 

Sect.  I.     Of  Marine  Fisheries. 

3595.  The  importance  of  imjmnmg  the  marine  fisheries  to  an  insular  country,  like 
Britain,  is  sufficiently  obvious.  By  their  augmenting  the  quantity  of  food,  there  would 
necessarily  result  a  reduction  in  the  prices  of  all  the  necessaries  of  life ;  the  condition  of 
the  laboring  poor,  the  artificers,  and  tradespeople  would  as  necessarily  be  improved :  they 
would  not  only  "he  the  means  of  rearing  and  supporting  a  bold  and  hardy  race  of  men  for 
the  defence  of  the  sea-coast,  but  also  of  creating  a  nursery  of  excellent  seamen  for  the 
navy  in  time  of  war,  and  of  giring  them  employment  when  peace  may  render  their 
further  serrices  unnecessary.  If  5ie  fisheries  florished  to  that  extent  of  which  they 
appear  to  be  capable,  every  sea-port  town  and  little  village  on  the  coasts,  or  on  the 
banks  of  the  creeks  and  inlets,  would  become  a  nursery  of  seamen.  It  was  thiuj 
in  Holland,  where  the  national  and  natural  advantages  were  very  inferior  to  tliose 
of  Great  Britain ;  for  it  is  well  observed,  in  the  report  of  the  Down's  Society,  that 
Holland  produces  neither  timber,  iron,  nor  salt,  all  of  which  are  essential  to  fisheries^  and 
all  the  natural  produce  of  Great  Britain ;  that  Holland  has  no  herrings  on  her  own  coast, 
while  the  coasts  of  our  island  abound  with  them  and  other  fish,  at  difierent  and  all  sea- 
sons of  the  year ;  so  that  there  are  few,  if  any,  months  in  which  shoals  of  this  fish  in 
particular  are  not  found  on  some  part  of  our  shores ;  and  that  her  population  is  under 
3,000,000,  while  ours  amount  to  about  18,0(X),000,  giving  to  our  fishermen  six  times  the 
consumption  of  a  home  market  that  the  Dutch  have.  With  all  the  impediments  to  an 
extended  use  of  fish  in  the  home  market,  and  notwithstanding  the  established  character 
which  the  Dutch  fish  have  always  borne  among  foreign  nations,  it  is  consoling  to  find  that 
the  British  fisheries  are  generaHy  in  a  progressive  state  of  improvement,  and  more  par- 
ticularly that  most  important  of  all  their  branches,  the  herring  fishery. 

3596.  The  rapid  progress  of  the  herring  fishery  shows,  that  there  is  no  art  or  mystery 
in  the  catching  and  curing  ofherrings,  t^  the  English  cannot  accomplish  as  well  as  the 
Dutch,  which  is  further  proved  by  the  successful  experiment  made  by  die  Down's  Society 
of  fishermen  ;  in  the  report  of  whose  proceedings  it  is  stated,  that  herrings  "had  been  taken 
within  the  Cinque  Ports  of  a  quality  so  nearly  resembling  the  deep  sea  fish,  that  they  were 
cured  and  sold  as  the  best  Dutch  herrings.  Tlie  progre&ive  increase  of  the  herring  fishery* 
is  confined  to  Scotland ;  the  quantity  brought  under  the  inspection  of  the  officers  in  Eng. 
land  amounts  not  to  one-twenty-second  part  of  the  whole,  while  the  florishing  little  town 
of  Wick  alone  furnishes  nearly  one-fifth.  But  the  most  extraordinary  increase  is  that 
which  has  taken  place  in  the  neighboring  county  of  Sutherland.  Till  a  few  years  past, 
the  people  of  this  county  were  contented  to  hire  themselves  as  fishermen  to  the  adven.. 
turers  of  Wick.  In  1814,  they  attempted,  with  the  aid  and  encouragement  of  the  mayor 
of  Stafibrd,  a  fishery  on  their  own  account,  and  the  mouth  of  the  Helmsdale  was  fixed 
upon  as  the  station.  A  storehouse  and  curinghouse  were  here  erected ;  the  boats  were 
manned  by  the  people  brought  from  the  mountains,  and  the  interior  of  the  country. 
Every  thing  was  new  to  them  in  the  employ  they  were  about  to  engage.  The  fishing  com. 
menixdon  the  20th  July,  and  ended  on  the  3rd  September,  1814;  and  the  four  boats  won 
respectively  105/.  3s.,  &3k  Hs.,  961,  Ss. ,  and  148/.  Ss.  They  were  manned  by  four  men 
each,  so  that  they  made,  on  an  average,  rather  more  than  27/.  a  man.  In  1815,  the  num- 
ber of  boats  employed  amounted  to  fifty,  almost  entirely  manned  by  Sutherland  men ;  and 
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the  Dumber  of  bttrels  caught  and  repacked,  exceeded  4,000^  chiefly  gutted.  In  181 7^ 
this  fishery  gave  employment  to  about  3,000  tenants,  17  coopers,  and  180  women.  .  In 
1818,  70  coopers,  520  women,  700  men,  140  beats;  and,  in  the  present  year  (1819), 
the  quantity  caught  and  cured  at  Helmsdale,  amounts  to  no  less  than  2S,876  barrels, 
besides  upwards  of  100,000  cod  and  ling.  While  the  herring  fishery  is  making  these 
rapid  strides  in  the  Highlands  of  Scotland,  the  ancient  town  of  North  Yarmouth,  which 
owes  its  existence  to  the  herring  fishery,  and  in  the  time  of  Edward  III.  had  an  act 
usually  called  *<  The  statute  of  herrings,**  passed  in  its  favor,  for  the  regulation  of  its 
herring  fiiir,  now  exhibits  only  the  small  number  of  1039  barrels. 

3597.  The  cod  or  white  Hthery,  including  haddocks,  whitings,  ling,  skate,  halibut, 
flounders,  &c.  may  be  reckoned  next  in  importance  to  the  herring  fishery.  The  whole 
extent  of  sea,  from  the  neighborhood  of  the  Orkney  and  Shetland  islands,  to  Iceland  on 
the  one  hand,  and  to  the  coast  of  Norway  on  the  other,  and  along  the  eastern  and  western 
shores  of  Scotland,  to  the  Flemish  banks  on  the  east,  and  the  coast  of  Ireland  on  the 
west,  may  be  considered  as  one  great  fishing  domain,  over  which  the  different  species  of 
the  cod  genus  are  most  plentifully  dispersed ;  as  are  also  turbot,  skates,  soles,  haddocks, 
and  whitings.  These  fiah,  which  constitute  collectively  what  is  usually  called  the  white 
fishery,  surround,  as  it  were,  the  whole  of  North  Britain,  and  give  to  that  portion  of  the 
united  kingdom  advantages  which  its  southern  neighbors  cannot  boast  of. 

3598.  The  turbot  Jishery  is,  perhaps,  that  alone  which  neither  the  Scotch  nor  the 
English  follow  up  with  equal  success  as  the  Dutch.  Hie  turbot  fishery  b^ns  about 
the  end  of  March,  when  the  Dutch  fishermen  assemble  a  few  leagues  to  the  south  of 
Sciieveling.  As  the  warm  weather  approaches,  the  fish  gradually  advance  to  the  north- 
ward, and,  during  the  months  of  April  and  May,  are  found  in  great  shoals  on  the  bank 
called  the  Broad  Fourteens.  Early  in  June,  they  have  proce^ed  to  the  banks  which 
surround  the  small  islandof  Heligoland,  off*  the  mouth  of  the  Elbe,  where  the  fishery 
continues  to  the  middle  of  August,  when  it  terminates  fortfie  year.  The  mode  of  taking 
turbot  is  as  follows :  at  (tie  beginning  of  the  season,  the  drag  net  is  used,  which,  being 
drawn  along  the  banks,  brings  up  vatious  kind  of  flat  fish,  as  soles,  plaice,  thombadcs,  and 
turbots ;  but,  when  the  weather  has'  driven  the  fish  into  deeper  water,  and  upon  banks  of 
a  rougher  surface,  where  the  drag  net  is  no  longer  practicable,  the  fishermen  have  then 
recourse  to  the  hook  and  line.  Each  line  extends  from  one  to  nearly  three  miles  in 
length,  and  is  armed  with  six,  seven,  or  eight  hundred  hooks,  fixed  to  at  a  distance  of 
several  yards  from  each  other.  To  keep  these  long  lines  properly  stretched,  and  prevent 
their  being  carried  away  by  the  tide,  heavy  masses  of  lead  in  some  places^  and  small 
anchors  in  others,  are  attached  to  tliem.  Tlie  hooks  are  baited  with  the  common  smelt, 
and  a  small  fish  resembling  the  eel,  called  the  gore  bill.  Though  very  considerable 
quantities  of  this  fish  are  now  taken  in  various  parts  of  oiur  own  coasts,  from  the  Orkneys 
to  the  Ijand*s  End,  yet  a  preference  is  given,  in  the  London  market^  to  those  caught  by 
the  Dutch,  who  are  supposed  to  have  drawn  not  less  than  80,000^  a  year,  for  the  supply 
of  this  market  alone ;  and  the  Danes  from  12,000^  to  15,000^  a  year,  for  sauce  to  this 
luxury  of  the  table,  extracted  from  about  one  million  of  lobsters,  taken  on  the  rocky 
shores  of  Norway ;  though  our  own  shores  are,  in  many  parts,  plentifully  supplied  with 
this  marine  insect,  equal  in  goodness  to  those  in  Norway. 

3599.  2%«  mackerel  fishery  is  chiefly  carried  on  off  the  coast  of  Suffolk  and  other 
southern  counties ;  the  season  generally  lasts  about  six  weeks  in  May  and  June,  and 
during  which  time  fish  to  the  value  of  10,000^.  or  upwards,  are  caught  off*  SuflToIk  alone. 
{County  Report.) 

3600.  SoleSf  gurnets^  John  dories,  the  red  mullet,  and  other  ^)edeSf  are  also  caught  off 
the  southern  coasts,  and  when  the  catch  is  greater  than  can  be  disposed  of,  they  are  salted 
and  dried. 

3601.  The  stickle  hack  is  caught  in  immense  quantities  in  the  Lynn  river  about  once  in 
seven  years,  and  is  purchased  for  ifkanure  at  the  rate  of  6d,  or  8d.  a  bushel. 

360S.  The  jiilchard  fishery  is  carried  on  extensively  on  the  coast  of  Cornwall. 
Enormous  multitudes  of  those  fish  are  taken  on  the  coast  of  Devonshire  as  well 
as  Cornwall,  between  the  months  of  July  and  September  inclusive,  when  the  whole  line 
of  coast  presents  a  scene  of  bustle  and  activity.  The  fish  for  foreign  export  and  winter 
consumption  are  laid  upon  shore  in  large  stacks  or  piles,  with  layers  of  salt  between  each 
row ;  here  they  are  suffered  to  lay  for  twenty  or  thirty  days,  during  which  time  a  vast  dis- 
charge of  pickle  mixed  with  blood  and  oil  takes  place,  all  of  which  is  carefully  caught  in 
pits  and  preserved  for  manure,  which  is  eagerly  purchased  by  the  farmer  and  carried 
aUtaj  in  casks.  It  is  said  that  every  pilchard  will  dress  and  richly  naanure  one  square 
foot  of  ground.  The  fish  are  then  carefully  washed  with  sea  water,  dried  and  packed  in 
hogsheads,  in  which  state  they  are  sent  abroad.  The  average  value  of  pildiaids  taken  in 
one  year  in  Cornwall  is  suppcwed  to  be  from  50,000  to  60,0001, 

3603.  Lobsters,  crabs,  crawfish,  shrimps,  prawns,  &c*  are  caught  generally  on  the  south 
and  east  coast,  but  especially  on  the  south  and  in  the  channel.  The  Scilly  islands  and  the 
Land's  End  abound  in  lobsters,  and  crabs  are  to  be  found  in  most  parts  of  the  British  shores. 
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5604.  The  oyster  is  to  be  found  on  most  of  the  rocky  sfaallowB  on  tht  east  and  sooth 
coasts  of  Britain  and  Ireland.  The  most  remarkable  circumstances  attending  this 
fishery  is  the  feeding  or  nursing  of  the  oysters,  which  is  almost  ezclusiyely  practised  in 
Essex.  It  has  been  tried,  it  is  said,  in  the  mouths  of  the  Seine  and  some  other  rivers  of 
France  without  success.  The  oysters  are  brought  from  the  coast  of  Hampshire,  Dorset, 
and  other  maritime  counties,  even  as  fer  as  Scotland,  and  laid  in  the  beds  or  layings  in 
the  creeks  adjoining  those  rivers.  Hie  number  of  vessels  immediately  employed  in  the 
dredging  for  oysters  are  about  200,  from  twelve  to  forty  or  fifty  tons  burden  each,  em- 
ploying from  400  to  500  men  and  boys.  The  quantity  of  oysters  bred  and  taken  in 
Essex  and  consumed  annually,  mostly  in  London,  is  supposed  to  amount  to  14,000  or 
15,000  bushels. 

Scot.  IL     OfHiver,  Lake,  and  other  Inland Fisheriei. 

5605.  The  only  inlandJUhery  of  any  importance  is  that  of  the  salmon.  Salmon  fisheries^ 
Marshal  observes,  are  **  copious  and  constant  sources  of  human  food ;  they  rank  next  to 
agriculture.  They  have  indeed  one  advantage  over  every  other  internal  produce :  their 
increase  does  not  lessen  other  articles  of  human  sustenance.  The  salmon  does  not  prey 
on  the  produce  of  the  soil,  nor  does  it  owe  its  size  and  nutritive  qualities  to  the  destruc- 
tion of  its  compatriot  tribes.  It  leaves  its  native  riYer  at  an  early  state  of  growth ;  and, 
going  even  naturalists  know  not  where,  returns  of  ample  size,  and  rich  in  human  nourish- 
ment; exposing  itself  in  the  narrowest  streams,  as  if  nature  intended  it  as  a  special  boon  to 
man.  In  every  stage  of  savagenees  and  civilization,  the  salmon  must  have  been  cour 
aidered  as  a  valuable  benefaction  to  this  country."  Thh  fish  being  rarely  caught,  except 
in  estuaries  or  rivers,  may  be  considered  in  a  great  degree  as  private  property^  and  it  may 
therefore  be  presumed  that  the  fishery  is  conducted  to  the  greatest  possible  extent  and 
advantage.  FVom  the  extremity  of  the  Highlands,  and  from  the  Orkney  and  Shetland 
islands,  these  ^sh  are  sent  up  tcr  the  London  market  in  ice ;  and  when  the  season  is  at 
its  height,  and  the  catch  more  than  can  be  taken  off  hand  fresh,  they  are  then  salted, 
pickled,  or  dried,  for  winter  consumption  at  home,  and  for  the  foreign  markets.  Per- 
haps the  fishery  of  the  Tweed  is  the  first  in  point  of  the  quantity  caught,  which  is  some- 
times quite  astonishing,  several  hundreds  being  taken  at  a  single  draught  of  the  net. 

3606.  The  salmon  as  they  are  caught  are  packed  in  ice,  and  sent  away  in  vessels  well 
known  under  the  name  of  Berwick  smacks.  Formerly  it  was  all  pickled  and  kitted, 
after  being  boiled,  and  sent  to  London  under  the  name  of  Newcastle  salmon ;  but  the 
present  mode  has  so  raised  the  value  of  the  fish,  as  nearly  to  have  banished  this  article  of 
food  ft'om  the  inhabitants  in  the  environs  of  the  fishery,  except  as  an  expensive  luxury. 
Within  memory,  salted  salmon  formed  a  material  article  of  economy  in  all  the  farm 
houses  of  the  vale  of  Tweed,  insomuch  that  indoor  servants  often  bugained  that  they 
should  not  be  obliged  to  take  more  than  two  weekly  meals  of  salmon.  It  could  then  be 
bought  at  2s.  the  stone,  of  nineteen  pounds  weight ;  it  is  now  never  below  12*.,  often 
36s.,  and  sometimes  two  guineas. 

3607.  With  respect  to  the  improvement  of  salmon  fisheries,  admitting  that  the  indiridual 
fish  which  are  bred  in  any  river,  instinctively  return  to  the  same  fit>m  the  sea,  the  most 
obrious  means  of  increase  in  any  particular  river,,  is  that  of  suffering  a  suflident  number 
of  grown  salmon  to  go  up  to  the  spawning  grounds ;  protecting  them  while  there,  and 
guarding  the  infant  shoals  in  their  passage  from  thence  to  Uie  ocean.  Even  admitting 
that  those  which  are  bred  within  the  British  islands,  and  escape  the  perils  that  await 
them,  return  to  these  islands,  it  is  surely  a  matter  of  some  imp<nlance,  viewed  in  a  public 
light,  to  increase  and  piotect  the  breed.  It  is  a  well  ascertained  fisct,  that  salmon  pass 
up  toward  the  spawning  grounds  of  different  rivers  at  different  seasons,  or  times  of  the 
year ;  consequently,  no  one  day  in  the  year  can  be  properly  fixed  by  law  to  give  them 
ftiee  passage  up  rivers  in  general.  Each  river  of  the  island  should  have  its  particular  day 
of  liberation ;  which  ought  to  be  some  weeks  before  the  known  close  of  the  spawning 
season,  in  a  given  river.  The  better  to  assure  the  ascent  of  salmon  after  the  day  of 
liberation,  all  mills,  weirs,  and  other  obstructions,  whose  proprietors  have,  by  ancient 
custom,  the  right  of  taking,  salmon,  ought  to  be  under  legal  regulations ;  and  to  be 
liable  to  the  free  inspection,  not  only  of  other  proprietors  of  the  same  river,  but 
of  the  public  in  general ;  to  see  that  a  free,  obvious,  and  easy  passage  be  made  for 
the  fish  to  ascend ;  the  law  making  it  equal  felony  to  destroy  or  wilfully  to  obstruct, 
after  the  days  specified,  salmon  passing  up  to  a  spawning  ground.  And  the  more  ef- 
fectually to  protect  the  spawning  grounds,  let  the  same  penalty  be  there  perpettial.  Let 
each  branch  of  every  river  have  a  fixed  point,  above  which  it  shall  be  felony  to  destroy 
salmon  wilfully  at  any  season  of  the  year.  This  regulation  would,  it  is  conceived,  be  of 
essential  use.  For,  in  times  of  floods,  it  is  not  all  the  rigilance  of  man,  nor  scarcely 
any  obstacle  he  can  raise,  which  is  able  to  prevent  salmon  that  are  near  their  time  of 
spawning,  from  ascending  the  upper  branches  of  rivers ;  namely,  the  brooks  and  rivulets 
here  proposed  to  be  strictly  guarded  by  kw.    But  they  rarely  enter  these  befoxe  they  are 
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|n  that  state ;  and,  in  omine^  until  tbey  are  unfit  for  human  food.  Henee^  the  pro- 
prietors of  spawning  streams  would  have  little  reasbn  to  complain  of  such  a  regulation. 

S608.  In  a  dry  jeajon,  and  for  want  ofjlood  waUr  to  assist  them  in  their  extraordinary 
efforts  to  gain  the  higher  branchlets  of  a  river,  the  salmon  will  spawn  in  its  lower  deeper 
parts.  But  here,  it  is  probable,  few  of  their  progeny  eso^  the  Toradty  of  fish  of  prey, 
which  inhabit  deep  waters.  While,  in  the  shallow,  pebbly  streams,  at  the  heads  of 
which  they  delight  to  lay  their  spawn,  the  infant  shoal  is  free  from  danger.  And  it  is 
for  tliis  security,  no  doubt,  that  the  instinct  of  the  parents  leads  them  to  the  greatest  at. 
tainable  height,  —  at  the  peril  of  their  own  lives !  Thus  far,  as  to  the  protection  of  the 
parents,  and  their  infSmt  spawnlings.  It  now  remains  to  guard  these,  from  their  native 
streamlets  to  the  sea. 

3609.  The  enemiet  of  young  salmon  are  fish  of  prey ;  as  the  pike,  and  trouts  of  sixe :  both 
of  which  ought  to  be  considered  as  vermin,  in  rivers  down  which  samlets  are  wont  to  pass. 

9610.  The  hem  Is  another  destructive  enemy  of  young  salmon :  especiaUy  in  the  higher  tuanches  of 
rivers.  Yet  we  see  these  common  destroyers  nursed  up  in  hemeries !  But  more  wisely  might  the  conncK 
rant  be  propagated  and  protected.  The  hem  is  tenfold  more  destructive  of  frcsh-water  flsh,  than  is  the 
eomonmL 

5611.  The  otter  is  a  well  known  enemy  of  fish  :  but  more  so  to  grown  salmon  than  to  their  young; 
'  96ii.  77kc  anajter  is  a  species  of  vermin  whicli  is  much  more  injurious  than  the  otter  to  young  salmon; 
during  minor  floods,  when  the  young  '*  try**  are  attempting  to  make  their  escape  downward  to  the  sea, 
the  angler  counts  his  victims  by  the  score ;  and  might  boast  of  carrying  home,  in  his  wicker  basket,  a  boat 
load  of  salmon.  The  net  flsher  is  still  more  mischievous.  But  most  of  all  the  miller,  who  takes  them, 
in  his  mUl  tx^ps,  by  the  bu^el,  or  the  sack,  at  once. 

3613.  The  porpoise,  the  most  audacious  fish  of  prey  in  northern  latitudes,  is  said  to 
be  a  great  devourer  of  salmon  and  other  fish  on  the  sea-coast,  and  in  narrow  seas  and 
estuaries.  It  is  asserted  by  those  who  have  iiad  opportunities  of  ascertaining  the  fact, 
that  they  not  only  destroy  salmon  in  the  narrow  seas,  and  open  estuaries,  but  that  diey 
have  been  seen  guarding  the  mouth  of  a  river,  in  the  admon  season,  and  destroying  them, 
in  numbers,  as  they  attempted  to  enter.  If  these  are /acts,  it  might  be  worth  while  for 
the  proprietors  of  fisheries,  or  perhaps  government,  to  offer  rewards  for  catching  this 
animal,  and  thus  lessen  their  number  on  the  same  principles  as  wolves  were  extirpated. 

3614.  If  it  were  asked  what  punis/iment  is  due  to  the  crimes  of  such  men,  the  ansvrer 
would  be  apt.  If  a  miller,  a  net  fisher,  or  an  angler  of  young  salmon  were  detected  in 
digging  up  the  seedling  plants  of  a  field  of  corn,  or  destroying  the  young  lambs  of  his 
neighbor's  flock,  what  punishment  would  be  due  to  him  ?  Ttds  the  law  would  readily 
determine.  And  let  Uie  punishment  for  destroying  young  salmon  be  neither  more  nor 
less.  If  it  is  a  fact  that  salmon  return  to  their  native  rivers,  and  if  the  whole  of  a 
salmon  river  belongs  to  one  proprietor,  the  crime  of  destroying  young  salmon  becomes 
perfectly  analogous  with  that  of  destroying  the  young  of  agricultural  animals.  And  it 
behoves  the  proprietors  of  salmon  fisheries,  no  matter  whether  they  are  entire  or  joint 
properties,  to  protect  the  one  with  the  same  zeal  and  assiduity  as  the  other.  Even  sup- 
poung  this  commonly  received  opinion  to  be  ill  founded ;  yet,  admitting  that  the  whole, 
or  the  principal  part,  of  the  salmon  which  are  annually  brought  to  market^  are  bred  io 
the  rivers  of  these  islands,  it  necessarily  follows,  that  the  greater  number  there  are  bred, 
and  protected  to  the  sea,  the  greater  prospect  there  will  be  of  the  markets  being  plenti- 
fully supplied  in  future. 

3615.  If  by  wise  regulations,  formed  into  a  law,  the  present  supply  could  be  doubled, 
the  advantage  to  the  community  would  be  of  some  importance.  When  we  see  the  great 
disparity  of  tlie  supply,  between  the  rivers  of  the  north,  and  those  of  the  south,  of  this 
island,  it  might  not  be  extravagant  to  inuigine,  that  the  supply  from  the  rivers  of  Eng- 
land might  be  made  five  or  ten  times  what  it  is  at  present.  One  of  the  first  steps  towards 
regulations  of  this  nature  is  to  endeavor  to  ascertain  the  causes  of  this  disparity  ;  and 
to  profit  by  such  as  can  be  subjected  to  human  foresight  and  control.  Accurate  ex- 
aminations of  the  Tay;  the  Tweed,  the  Trent,  and  the  Thames,  would  perhaps  b^  finind 
adequate  to  this  purpose. 

3616.  There  are  various  modes  of  talcing  salmont  some  of  which  may  be  mentioned ; 
though  it  is  foreign  to  our  plan  to  enter  into  the  art  of  fishing,  which  is  practised  by  a 
distinct  class  of  men,  created,  as  it  may  be  said,  more  by  circumstances,  than  regular 
apprenticeage  or  study.  The  situations  in  which  salmon  first  attracts  the  particular  at- 
tention of  fishermen,  are  luurow  seas,  estuaries,  or  moutl»  of  rivers ;  —  in  which  they 
remain  some  time,  —  more  or  less,  probably,  according  to  their  states  of  forwardness  with 
respect  to  spawning ;  and  in  which  various  devices  are  practised  to  take  them. 

3617.  In  the  wide  estitary  of  Solway  Firth,  which  separates  Cumberland  and  Dum- 
friesshire, there  are  two  of  the  several  ingenious  methoids  there  practised,  which  are  en- 
titled to  particular  notice  here.  ,  Beside  the  open  channels  which  are  worn  by  the  £sk, 
the  Eden,  and  other  rivers  and  brooks  that  empty  themselves  into  this  common  estuary, 
the  sands  of  which  its  base  is  composed,  and  which  are  left  dry  at  low  water,  are  formed 
into  ridges  and  valleys,  by  tlie  tides  and  tempestuous  weather.  The  lower  ends  of  these 
valleys,  or  false  channels,  are  wide  and  deep  ;  opening  downward,  towards  tlie  sea :  their 


Book  IL  INLAND  FISHERIES.  567 

upper  ends  growing  narrower,  and  diallower,  until  they  dose  in  points^  at  the  tops  of 
the  sand  banks.  As  the  tide  flows  upward,  the  salmon,  either  in  search  of  food,  or  the 
channel  of  the  river  to  which  they  are  destined,  enter  these  valleys  or  ''  lakes."  But 
finding,  on  the  turn  of  the  tide,  that  their  passage  further  upward  is  stopped,  they  natu- 
rally return  with  it  into  deep  water ;  where  they  remain  until  the  next  tide.  The  ma- 
norial proprietors  of  these  8and4)anks  having  discovered  this  fact,  have,  from  time 
Immemorial,  run  lines  of  nets,  during  the  fishing  season,  across  the  lower  ends  of  these 
lakes  or  valleys,  half  a  mile  or  more,  perhaps,  in  width ;  the  nets  being  suspended  in 
such  a  manner,  that  they  are  lifted  from  the  ground  by  the  current  of^e  tide  in  flow- 
ing upward ;  so  that  the  fish  find  no  difiiculty  in  passing  beneath  them  into  the  lake. 
But,  on  the  tide's  turning,  their  lower  edges  fall  down  close  to  the  sand,  and  effectually 
prevent  the  salmon  from  retreating.  They  are,  in  consequence^  left  dry,  or  in  shallow 
water,  easily  to  be  taken  by  hundreds  perhaps,  at  once. 

361 8.  The  other  remarkabU  method^  which  is  practised  in  the  Firth  of  Solway,  is 
founded  on  a  well-known  habit  of  salmon,  wlten  they  first  make  the  land,  and  enter  into 
narrow  seas  and  estuaries,  to  keep  much  along  the  shore :  no  matter,  whether  to  fait* 
with  greater  certainty,  their  native  rivers,  or  to  rub  off  the  yermin,  with  which,  in  ge^ 
neral,  they  are  more  or  less  infested,  when  they  return  from  the  ocean,  or  in  search  of 
food.  This  method  of  taking  salmon,  if  not  a  modern  invention,  has  recently  been 
jraised  to  its  present  degree  of  perfection,  by  an  enterprising  salmon  fisher  and  farmer  in 
the  neighborhood  of  Annan ;  who  lus  turned  it  to  great  profit.  At  a  short  distance 
below  die  mouth  of  the  river  Annan,  he  has  run  out  a  long  line  of  tall  net  fence,  several 
hundred  yards  in  length,  and  somewhat  obliquely  from  th6  line  of  the  shore,  with  which 
it  makes  an  acute  angle,  and  closes  in  with  it,  at  the  upper  end :  thus  forming,  in  effect, 
an  artificial  lake ;  one  side  of  which  is  the  tieach,  the  other  the  net  fence.  The  lower 
end  is  ingenioudy  guarded,  with  nets  of  a  more  trap-like  construction  than  those  which 
are  in  use  for  natural  lakes ;  in  which  fish  are  found  to  lie  more  quietly,  until  the  turn 
of  the  tide.  In  this  immense  trap,  great  quantities,  not  of  salmon  only,  but  of  cod,  ling, 
soals,  and  other  white  fish  are  taken.  Marshal  knows  no  place  in  the  island  where  sea 
fishing,  for  salmon,  can  be  studied  with  so  much  profit  as  on  the  shores  of  Annandale. 

3619.  Biver  JUhing  for  salmon  is  chiefly  done  with  tlie  seine,  or  long  draught  net, 
whose  construction  and  use  are  universally  known.     In  rivers  which  are  liable  to  fre- 

2uent  and  great  changes  of  depth,  and  strength  of  current,  by  reason  of  tides  and 
oods,  it  is  desirable  to  have  nets  of  different  textures,  as  well  as  of  different  depths :  as, 
one  of  the  construction  best  adapted  to  the  ordinary  state  of  the  water,  and  to  the  size 
of  the  fish  that  frequent  it  (salmon  peels,  trouts,  mullets,  and  other  small  sized  fish  are, 
in  some  rivers,  commonly  taken  with  salmon) ;  and  another  with  more  depth,  and  wider 
meshes ;  to  be  used  during  high  water  and  strong  currents,  when  tlic  larger  salmon  do  not 
fail  to  hasten  upward :  and  the  same  strength  of  bands  which  is  able  to  draw  a  close  sliell 
on  it,  can  work  a  deeper  one  with  wider  meshes.  In  wide  rivers,  with  flat  shores,  a 
variety  of  nets  are  required  of  different  lengths  as  well  as  depths,  to  suit  every  height 
and  width  of  the  water. 

3620.  In  rivers  traps  are  set  for  salmon.  The  most  common  device  of  this  kind  is 
the  weir,  or  salmon  leap ;  namely,  a  tall  dam  run  across  the  river,  with  a  sluice  at  one 
end  of  it,  through  which  the  principal  part,  or  the  whole^  of  the  river  at  low  water,  is 
suffered  to  pass  with  a  strong  current ;  and  in  this  sluice  the  trap  is  set. 

3621.  The  construction  of  salmon  vxirs.  Marshal  conceives  to  be,  in  all  cases,  dan- 
gerous, and  in  many  highly  mjurious  to  the  propagation  of  salmon.  And  although  it 
would  be  altogether  improper  to  demolish  those  which  long  custom  has  sanctioned,  yet 
be  is  of  opinion  that  it  would  be  equally  improper  to  suffer  more  to  be  erected ;  at  least, 
until  some  judicious  regulations  are  made  respecting  them  :  regulations  which  cannot  be 
delayed  without  injury  to  the  public. 

3622.  It  now  only  remains  to  speak  of  poaching,  or  the  illegal  taking  tf  grown  salmon. 
There  are  already  severe  penalties  inflicted  for  this  crime ;  which,  compared  with  that  of 
destroying  young  sahnon,  might,  in  a  public  light,  be  deemed  venial ;  the  latter  deserving 
tenfold  punishment.  For  the  grown  salmon  that  are  taken,  in  season,  by  poachers, 
becomes  so  much  wholesome  food.  There  is  no  waste  of  human  sustenance  by  the 
practice.  Nevertheless,  as  theft,  the  crime  is  great,  and  ought  to  be  punishable  as  such. 
As  an  improvement  of  the  present  law,  Marshal  proposes  to  make  the  receiver,  in  this 
as  in  other  cases  of  thefl,  equally  punishable  with  the  thief.  If  poachers  were  not 
encouraged  by  purchasers  of  stolen  salmon,  the  practice  would  not  be  followed. 

3623.  Lake  fisheries  are  of  small  extent,  and  are  chiefly  confined  to  one  or  two 
mountainous  districts ;  and,  even  there,  unless  where  char  or  trout  abound,  as  in 
Keswick  and  Lochlomond,  their  value  is  small,  and  their  improvements  few.  Tlie 
Lochfine  fishery  is  to  be  considered  as  marine,  it  being  in  fact  an  inlet  of  the  sea. 

3624.  PoolJisJung  is,  in  most  parts,  peculiar  to  the  scats  of  men  of  fortune,  and  the 
country  residences  of  minor  gentlemen.     Surrey  and  Berkshire  are,  perhaps,  tlie  only 
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distriete  in  which  lith  pods  are  viewed  as  ao  object  of  ninl  economy.  On  every  side 
o€  the  metropolb,  soooething  of  this  kind  is  observable.  But  it  is  on  the  south  side,  in 
adjoiQing  parts  of  Surrey  and  Sussex,  where  the  practice  of  fish  breeding  may  be  said 
^  be  established.  There  fish  pools  have  been,  and  still  are  formed  with  the  view  of 
letting  them  to  dealers  in  carp  and  other  pond  fish ;  or  of  stocking  them,  and  disposing 
of  the  produce,  as  an  article  of  farm  stock,  as  pigs;  rabbits,  poultry,  or  pigeons.  In 
a  general  view  of  the  kingdom,  fish  pools  can  scarcely  be  considered  as  an  object 
worthy  of  consideration,  in  the  improvement  of  landed  estates.  Yet  there  are  situations^ 
in  which  they  may  be  formed  with  profit :  as  in  tha  dips  and  hollows  of  extremely  bad 
ground ;  especially  if  waters,  which  are  genial  to  any  of  the  species  of  pond  fish, 
happen  to  pass  through  them,  or  can  be  profitably  led  to  them.  Even  where  the  water, 
which  can  be  commanded,  is  of  an  inferior  quality,  a  profitable  breeding  pool  may  be 
formed,  to  stock  ponds  of  a  more  fattening  nature. 

3625.  The  craw-Jith,  though  most  delicious  eating  and  a  native  of  England,  neither 
abounds  in  suflScient  quantities  to  be  brought  to  market  nor  is  reared  by  individuals.  It 
requires  warm  rich  marshy  lands,  and  a  calcareous  soil. 

3626.  The  leech  is  an  amphibious  animal  of  the  moUusca  order,  common  about 
some  of  the  lakes  in  the  north  of  England,  as  Keswick.  Formerly  considerable 
quantities  used  to  be  picked  up  and  sent  to  London,  and  other  places ;  but  the  market 
\m  now  chiefly  supplied  from  the  continent. 


Chap.  IX. 

Of  PlantaHons  and  Woodiandt, 

3687.  fFWumt  trees,  a  landed  estate  may  be  very  profitable  on  account  of  its  mines, 
waters,  and  farm  lands ;  but  it  will  be  without  the  noblest  characteristic  of  territorial 
surface.  It  may  possess  the  beauty  of  utility  in  a  high  degree,  and  especially  to  the 
owner ;  but  it  will  not  be  much  admired  by  the  public,  nor  contribute  greatly  to  the 
ornament  of  the  country — for  what  is  a  landscape  without  wood?  It  is  not  meant, 
however,  that  plantations  of  trees  should  be  made  on  estates  for  the  sake  of  ornament; 
on  the  contrary,  none  need  ever  be  made  which  shall  not  be  at  the  same  time  useful, 
either  from  the  products  of  the  trees  individually,  or  their  collective  influence  on  sur» 
rounding  objects. 

3628.  Trees  have  beenpiatUed  and  cherished  in  all  couniries,  and  from  the  earliest  agesg 
but  the  formation  of  artificial  plantations  chiefly  with  a  view  to  profit,  appears  to  have 
been  first  practised,  on  a  large  scale,  about  the  end  of  the  sixteenth  century,  when  the 
insufiidency  of  the  natural  forests,  which  had  hitherto  supplied  civilized  sode^  in  Eng. 
land  with  timber  and  fuel,  rendered  planting  a  matter  of  necessity  and  profit.  In  the 
century  succeeding,  the  improved  practice  of  agriculture  created  a  demand  for  hedges 
and  strips  for  shelter;  and  the  fashion  of  removing  from  castles  in  towns  and  villages 
to  isolated  dwellings  surrounded  by  verdant  scenery,  led  to  the  extensive  employment  of 
trees  both  as  olijects  of  distinction  and  value.  For  these  combined  purposes,  planting  is 
now  universally  practised  on  most  descriptions  of  territorial  surfiure,  for  objects  prin- 
dpally  relating  to  utility,  and  in  all  parks  and  grounds  surrounding  country  residences 
for  the  joint  purposes  of  utility  and  beauty. 

3629.  Woodlands  are  lands  covered  with  wood  by  nature,  and  exist  more  or  less  on 
most  extensive  estates.  Sometimes  it  is  found  desirable  partially  or  wholly  to  remove 
them,  and  employ  the  soil  in  the  growth  of  grass  or  com ;  at  other  times  thdr  character 
is  changed  by  art,  from  coppice  or  fuel  woods,  consisting  of  growths  cut  down  period- 
ically, to  trees  left  to  attain  maturity  for  timber. 

3630.  In  our  view  tfthe  sulffect  of  trees,  we  shall  include  some  remarks  on  improving 
and  managing  woodlands,  which  might  have  been  referred  to  the  two  following  Books ; 
but  for  the  sake  of  unity  we  prefer  treating  of  every  part  of  the  subject  together.  Hie 
ornamental  part  of  planting,  we  consider,  as  wholly  Monging  to  gardening,  and  indeed 
the  entire  subject  of  trees  may  be  considered  as  equally  one  of  gardening  and  of  agricul- 
ture, being  ifae  link  by  which  they  are  inseparably  connected.  For  a  more  extended 
view  of  the  subject,  we  refer  to  our  Encyclopaedia  of  Gardening,  and  Encyclopaedia 
of  Plants :  in  the  former  will  be  found  all  that  relates  to  the  culture  of  trees  collectively ; 
in  the  latter,  all  that  relates  to  their  botanical  character,  history,  uses,  hdght,  native 
country,  and  other  subjects,  with  their  individual  propagation,  soil,  and  culture.  We 
shall  here  confine  ourselves  to  the  soils  and  situations  proper  for  planting,  the  trees 
suitable  for  particular  soils  and  situations,  the  operations  of  forming  and  managing 
artificial  pUntations^  and  the  management  of  natural  woods. 


Book  tl.  SOILS  FOR  TREES.  j6« 

SiCT.  I.      Qf,th»  Siilt  and  Situatimt  vhidi  wtybt  matt  pnfitMs  *mjiogtd  m 
Timber  PbmiMian. 

3631.  At  a  genert^prindpUi^gvidance  in  planling,  it  nuy  be  lud  down  that  liodiflt 
for  the  purpooei  of  ^ration  should  not  be  covered  wJtli  wood.  Where  particular  pur- 
poK*  «re  to  be  obUJned,  u  sbeller,  fencing,  connection,  concealment,  or  some  other 
object,  portiDDS  of  such  lands  may  require  to  be  wooded  ;  but  in  i^ard  to  profit,  these 
portiont  w[ll  always  be  leu  productiie  than  if  thej  were  kept  under  the  plough.  The 
profit!  of  pUnling  do  not  depend  on  the  alMolute  quanlity  of  timber  produced,  but  on 
that  quantity  relsliiely  to  the  ralue  of  the  soil  for  agricultural  purposes.  Suppose  a 
piece  of  ground  to  let  at  20i.  per  acre,  for  pasture  or  aration,  to  be  planted  at  an  eipenae 
of  only  10/.  per  acre ;  then  in  order  to  return  the  rent,  and  51.  per  cent,  for  the  monef 
expended,  it  ought  to  yield  30).  a  year;  but  as  the  returns  are  not  yearly,  but  say  at  the 
end  of  eiery  fifteen  years,  when  the  whole  may  be  cut  down  as  a  copse,  then  the  aoiount 
of  30i.  per  annum,  at  51.  per  cei]t.  compound  interest,  being  321.  8).,  erery  fall  of  copse 
made  at  the  interrol  of  Bfteen  years  ought  to  produce  that  sum  per  acre  dear  of  all  ex- 
penses. Hence,  with  a  new  to  profit  from  the  fall  of  timber,  or  copse  wood,  no  situation 
capable  of  much  agricultural  improiement  should  be  planted. 

36S2.  Tlu  fitteX  lUiuUioja  for  jiianting  eilendvely  are  hilly,  mountainous,  and  rocky 
surfaces;  where  both  climate  and  turfiice  preclude  the  hope  of  ever  introducing  the 
plough  ;  and  where  the  shelter  aSbrded  by  a  breadth  of  wood  will  improve  the  sdJoiaiDg 
farm  lands,  and  the  appearance  of  the  country.  Exteonve  moors  and  gravelly  or  sandy 
■Dill  may  often  also  be  more  prolit^y  occupied  by  timber  trees  than  by  any  other  aof, 
especially  near  a  sea-port,  cooleries,  mines,  or  any  other  source  of  local  demand. 

3633.  ORoJ/Aif^anifirre^ariui/acei  various  situatioiis  will  be  indicated  by  the  linea 
offences,  roods,  the  situations  of  buildings,  ponds,  streams,  &c  wfaeTe  a  few  trees,  or  a 
■trip,  or  moss,  or  row,  msy  be  putin  with  advantage.  We  would  not,  howeier,  advise 
the  uniform  nwde  of  planting  recommended  by  Pitt  in  his  Survey  ^ SlaffiyrdAirt,  and  in 
The  Code  of  Agriaiitwe  1  that  of  always  having  a  round  clump  in  the  point  of  inleisecdan  of 
Ihefences  of  fields.  This  we  conceive  to  be  one  of  the  most  certain  modes  ever  suggested 
of  deforming  the  surface  ofa  country  by  planting;  the  natural  character  of  the  surbce 
would  be  counteracted  by  it,  and  neither  variety  nor  grandeur  substituted ;  but  a  mono- 
tony of  appearance  almost  as  dull  and  appalling  as  a  total  want  of  wood. 

3634.  Near  all  biiUdiagi  a  few  trees  may  in  general  be  introduced;  carefully  however 
avoiding  gardens  and  rick  yards,  or  to  shade  low  buildings.  In  general  fewest  trees 
■boutd  be  planted  on  the  south  side  of  cottages;  and  next  on  tbeir  nonh-west  ndej 
farms  and  farm  buildings  in  very  eiposed  lituatioui  (fy.  153.)  and  aluo  lines  of  cottages, 
may  be  (urrouaded  or  planted  on  the  eiposed  side  (7  considerable  masses. 


3635.  IFIleretier  tiidter  or  thade  it  rehired  plantations  are  of  the  first  consHjueoce, 
wbeiberas  maosea,  strips,  rows,  groups,  or  scattered  trees;  all  these  modes  may  occa- 
siODally  be  raaorted  to  with  odrootage  even  in  farm  lands. 

3G36.  Whereeer  anM  canitothii  ani/  ordmaty praceu  berenderedJil/bTCom  iirgrau,and 
smU  hear  Ireei,  it  may  be  planted  as  the  only,  or  periiaps  the  best  mode  of  turning  it  to 
profit.  There  arc  some  tracts  of  thin  stony  or  gravelly  lur&ces  covered  vrith  moM,  or 
very  scantily  with  heath,  and  a  lew  coarse  grasses,  which  will  pay  for  no  improvement 
whatever,  excepting  sowing  with  the  seeds  of  trees  and  bushes,  lliese  growing  up  will, 
after  a  series  of  yean,  form  a  vi^etable  soil  oti  the  surface.  The  larch,  Smichpine,  bircfa, 
and  a  species  of  rough  moorland  willow  (lalii]  ait  the  only  woody  plants  fit  for  such  soils. 

3637.  Wherroer  irext  aiUpay  better  tian  any  Mlier  crap  they  will  of  course  be  planted. 
This  does  tiot  occur  oflen,  but  occasionally  in  the  case  of  willows  for  baskets  and  hoops, 
which  are  often  the  most  profitable  crop  on  moist  deep  rich  lands ;  and  ash  for  hoops  and 
crate  wore,  on  drier,  but  at  the  some  time  deep  and  good  soils. 

Sect.  II.      Of  the  Treei  nilaHeJar  different  SoUi,  Siluatiotu,  and  CUnuUa. 

3638.  fiwryjjMCKio/'imtntfjTinuifianyBtttpTOvided  itbe  renderedsufflcieotly  dry; 
but  the  effects  ot  aoils  on  trees  are  very  different,  KCoiding  to  the  kind  of  tree  aitd  the 
utuatioo.  A  rich  soil  and  low  situation  will  cause  some  trees,  as  the  lorcb  and  common 
pine,  to  grow  wftat  that  thdr  timber  will  be  fit  f<R  little  cite  Hun  fiiGl;  Biidlbeod(,cliii, 
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&c.  planted  in  a  very  elevated  situation^  whaterer  be  the  nature  of  tlie  soil,  will  ne?er 
attain  a  timber  size.  In  general,  as  to  soils,  it  may  be  observed  that  such  as  promote 
rapid  growth,  render  tlie  timber  produced  less  durable,  and  the  contnuy ;  that  such  soils 
as  are  of  the  same  quality  for  a  considerable  depth  are  best  adapted,  other  circumstances 
being  alike,  for  ramose-rooted  trees,  as  the  oak,  chestnut,  elm,  ssh,  and  most  hard-wooded 
trees ;  and  that  such  soils  as  are  thin,  are  only  fit  for  spreading  or  horizontal  rooted  trees, 
as  the  pine  and  fir  tribe. 

3639.  A  table  of  soils  and  the  trees  suiUible  to  thefn  is  given  in  The  Agrictdtitral  Starvey 
of  JTent^  which  may  be  of  some  use.  It  indicates  the  trees  which  grow  naturally  on  a 
variety  of  soils  and  subsoils,  which  may  be  considered  its  greatest  merit ;  and  next  the  sorts 
which  may  be  planted  on  such  soils  as  yielding  more  profit;  with  the  application  to  use 
or  form  in  which  that  profit  is  obtained. 


Sur/aoe  Soil, 


Heavy  and  gFSTd- 
ly  lojinu. 


Sandy  loanu. 

Flinty  Strong  loam. 
OraveOy  and  sandy 


Omv^y.  isndy, 
andflliity- 


FUnty,    dry,  poor 
gravelly  kuuna. 

Flinty  and  gravelly 


Ditto. 


Lightish  Uack 

loam. 
Flinty  gravelly 

loams. 
Chalky,  flinty,  gnu 

▼ellyioam. 
Gravelly  loam. 


Oravelly  and 
.  cbalkv  loams. 
OraTefly  loank ' 
Ditta 

Sandy  gravel. 

Stone,  shatter,  and 
gravelly  loam. 

Stone,  shatter,  and 
gravelly  loam. 

Gravelly  loam. 

Sandy  loam. 

Sandy  loam  and 

stone  shatter. 
Gravellvloam  and 

stone  shatter. 
Ditta 
Gravdly  and  sandy 

loam. 
Gravelly  loam 

flinty. 
Wet  spongy  land. 

Drier  ditto. 

Ught  sandy  loam. 

I^Rht  grBTcHy 
loam. 


Heavy  loam  with 
chalk. 


Heavy  kiam. 

Heavy  loam. 
Gravelly  loam. 


Heavy  gravelly 
flinty  loam. 


Chalk  atSftet 

deoth  with  gta.* 

velly  loam. 
Chalk  4  feet  with 

deep  gravelly 

loam. 
With  a  few  flints, 

but  nearly  as 

above. 
Dry  sandy  gravel. 

Strong  loam  with 

flints. 
Chalk,  with  some 

gravelly  loam. 
Heavy  flinty  and 

poor  loam. 


Gravdly  loam  with 

chalk. 
Ditta 
Gravelly  loam  and 

heavy  loam. 
Gravelly  and  sandy 

loam. 
Strong  loam  with 

ragstone. 

Gravelly  loam  with 
some  stone. 

Gravelly  loam  with 
some  stones. 
Gravelly  loam. 

Gravelly  loam  with 

ragstone. 
Deep  loam,  heavy 

day  and  gravel 
Gravelly  loam.    , 
Strong  clay  and 

loam. 
Gravel  with  clay 

and  some  flint 
Moist  and  boggy 

earth. 
Ditto  more  dry. 

Dry  gravelly  earth. 

With  dry  gravel. 


Comnkm  GroutJk, 


Birch,  hornbeam, 
oak,  ash,  hasel, 
beech,  &c. 

Ditta 


Ditta  * 

Ash,  beech,  oak, 

basel,  ftc. 

Ash,  bcodi,  horn, 
beam,  and  oak. 


Beech,  oak,  &c. 

Ash,  oak,  hazel, 
ftc. 

Oak.  hasel,  beech, 
and  ash. 

Rrch,elm,ash. 

Oak,asb,beeGii,te. 

Ditta 

Oak,  ash,  haiel, 
andbeedi. 


Oak,  ash,  ftc 

Ash,  oak,  ft  beech. 
Ditto. 

Ditto,  Scotch  pine. 

Oak,  hasel,  birch, 
ftc 

Oak,  birch,  aspen, 
hasel,  and  ash. 

Oak. 

Birch,  oak,  bom- 

beam,  ftc. 
Oak,  ibeech,  birch, 

hasel,  ash. 
Ditta 

Ditto. 

Oak,  and  ditto. 

Scrubby  oak,  hazel, 
&c. 
Akier,  willow. 

Poplar. 

Mountain  ash,  ash. 

Ash. 


Planted  Growth, 


Oakjash,  chestnut, 
willow,  lime,  wal- 
nut. 

Elm,  beech,  Wey. 

mouth  pine,  com. 

moo  spruce. 
Willow  and  chesU 

nut 
Chestnut,  ash. 


Ash,  beech,  larch, 
ftc. 


Beech,  larch,  ftc 

Ash,  larch,  ftc  _ 

Chestnut,  ash,  and 
wiltow. 

Ash,  dm,  ftc, 

Alli,ftc» 

Ditto. 

Ash,  oak,  ftc 


Ash  and  chestnut. 

Oak,  Urch. 
Scotch  pine. 

Larch,chestnut,ftc 

Birch,  oak,  ftc 

Ash.  chestnut,  snd 
willow. 

Chestnuts. 

Chestnut,  ftc 

Ditta 

Ditta 

Ditta 

Ash,  larch,  ftc  . 

Oak,  ash. 

Akier,  osier,  wil- 
low, ftc 

White  poplar,  wil. 
low. 

Scotch  pine,  silver 
flr. 

Sycamore. 


Uses  of. 


Timber,  hop-poles, 
cordwood,hunlles, 
bavins  for  bakers, 
and  lime-works. 

Ditta 


Timber,  fendng 

poles,aiid  as  above. 
llop.poles,  fencing 

poles,  and  all  as 

above. 
Timber.  fendnK, 

hop-poles,  cordT 

wood  for  charcoal, 

bavins,  ftc 
Cordwood,  bavins, 

and  hop.poles. 

Cordwood,  hop- 
poles,  bavins, 
stakes,  ethers,  ftc 

Hop-poles,  fiendng 
poles,  sUkes,  cord- 
wood,  ftc 

Various  uses  in 
husbandly. 

Poles,  bavins,card 
wood,  ftc. 

Ditto. 

Common  prodnee 
afiewpoies,  ooid. 
wood,  navuM,  ftc 
plantation  many, 
pdes,  and  the 
above 

Poles,  cordwood, 
Ac 

Ditto  ;. 

The  same 

Poles,  stakes, 

ethers,  ftc  ftc 
Oaken  tillers, 

•mall  timber  poles, 

ftc 
Fencing  po1es,hop- 

poles,  cordwood, 

ftc 
Hop.poles,  fence 

poles,  ftc 
Fence  poles,  bcp^ 
.poles,  ftc 
Ditta 

Ditto, 

Ditta 

Poles,  firs-wood, 
ftc  as  above 
Timber  and  ditta 

Hurd]e0,hoiHioieB, 
ftc 
Hqp-poles,  ftc 

Hopppdes. 

Umber.tumery, 
ftc 
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3640.  JVUh  respect  to  climate,  the  spocies  of  tree  which  grows  nearest  the  regions  of 
perpetual  snow  are  the  birch,  common  pine,  wliite  beam,  Uurch»  mountain  aab,  and  elder. 
A  warmer  zone  is  required  for  the  sycamore  and  bombeun ;  and  still  more  for  the  beech, 
ash,  elm,  and  maple.  The  evergreen  firs  prefer  dry  sheltered  dingles  and  ravines,  not 
far  up  the  sides  of  hills;  and  the  oak,  chestnut,  lime,  poplars,  tree  willows,  and  a  va- 
riety of  American  trees,  will  not  dirive  at  any  great  elevation  above  the  sea.  The  hardiest 
-shore  trees  are  the  sycamore,  beech,  and  elder;  but  on  sheltered  shores,  or  such  as  are  little 
subject  to  the  sea-breeze,  pines,  firs,  and  most  sorts  of  trees  will  thrive. 

364 1 .  Tfte  sort  of  product  desbredfrom  planting,  as  whether  shelter,  effect,  or  timber,  copse, 
bark,  fuel,  &c.  and  what  kinds  of  each,  must  be  in  most  cases  more  attended  to  than  the 
soil,  and  in  many  cases  even  than  the  situation*  The  thriving  of  trees  and  plants  of  every 
kind,  indeed,  depends  much  more  on  the  cpiantity  of  available  soil,  and  its  state  in  re- 
spect to  water  and  climate,  than  on  its  constituent  principles.  Moderately  sheltered  and 
on  a  dry  subsoil,  it  signifies  little  whether  the  surfiice  strata  be  a  clayey,  sandy,  or  calca- 
rous  loam ;  all  the  principal  trees  will  thrive  nearly  equally  well  in  either,  so  circum- 
stanced; but  no  tree  whatever  in  these  or  in  any  soil  saturated  with  water,  and  in  a  bleak 
exposed  site.  For  hedge-row  timber,  those  kinds  which  grow  with  lofty  stems,  which 
draw  their  nourishment  from  the  subsoil  and  do  least  injury  by  their  shade,  are  to  be  pre- 
ferred. These,  according  to  Blakie,  are  oaks,  narrow-leaved  elm,  and  black  Italian  pop- 
lar;  beech,  ash,  and  firs,  he  says,  are  ruinous  to  fences  and  otherwise  injurious  to  iarmers* 
{On  Hedges  and  Hedge-row  Tianber,  p.  10.) 

Sect.  III.     Of  forming  PUtntatums^ 

3642.  TA«  formation  of  plantationt  includes  enclosing,  preparation  of  the  soil,  and 
mode  of  planting  or  sowmg. 

3643.  Tke  enclosing  of  planUUions  is  too  essential  a  part  of  their  formation  to  require 
.enlarging  on.  In  all  those  of  small  extent,  as  hedges  and  strips,  it  is  the  principal  part 
of  the  expense ;  but  to  plant  in  these  forms,  or  any  other,  without  enclosing,  would  be 
merely  a  waste  of  labor  and  property.  The  sole  object  of  fencing  being  to  exclude  the 
4iomestic  quadrupeds,  it  is  obvious,  that  whatever  in  the  given  situation  is  calculated  to 
effect  this  at  the  least  expense,  the  first  cost  and  future  repairs  or  management  being  taken 
into  consideration,  must  be  the  best.  Where  stones  abound  on  the  spot,  a  wall  is  the  best 
and  cheapest  of  all  fences  as  such ;  but,  in  the  great  majority  of  cases,  recourse  is 
obliged  to  be  had  to  a  verdant  fence  of  some  sort,  and  generally  to  one  of  hawthorn. 
This  being  itself  a  plantation,  requires  to  be  defended  by  some  temporary  barrier,  till  it 
arrives  at  maturity ;  and  here  tliti  remark  just  made  will  "again  apply,  that  whatever  ten^po- 
rary  barrier  is  found  cheapest  in  the  given  situation  will  be  the  best.  Hedge  fences  aredn 
general  accompanied  by  an  open  drain,  which,  besides  acting  in  its  proper  capacity,  fur- 
nishes at  its  formation  a  quantity  of  soil  to  increase  the  pasturage  of  the  hedge  plants; 
an    excavation 

{Je.     454  a), 
anaan  elevation  A  /v  ^ 

'),  to  aid  in     ♦    »^^  -^ 
formation 


^ 


of  a  temporary 
fence.  A  hedge 

enclosing  a  plantation,  requires  only  to  be  guarded  on  the  exterior  side,  and  of  the 
various  ways  in  whidJi  this  is  done,  the  following  may  be  reckoned  among  the  best 
and  most  generally  applicable :  by  an  open  drain  and  paling,  or  line  of  posts  and 
rails  (a),  the  plants  inserted  in  a  ^cing  of  stone,  backed  by  the  earth  of  the  drain  (6) ;  an 
excell^t  mode,  as  the  plants  generally  thrive,  and  almost  never  require  cleaning  from 
weeds ;  an  open  drain  and  paling,  and  the  hedge  on  the  top  of  the  elevation  (c) ;  no  open 
drain,  but  the  soil  being  a  loam,  the  surface-turves  formed  into  a  narrow  ridge,  to  serve 
as  a  paling,  a  temporary  hedge  of  furze  sown  on  its  summit,  and  the  permanent  hedge 
of  thorn  or, holly  within  (d);  and  an  open  drain,  but  on  the  inside,  the  exterior  being 
protected  by  a  steep  bank  sown  with  furze  (0).  The  first  of  these  modes  is  the  most 
general,  the  second  the  best,  and  the  fourth  the  cheapest,  where  timber  is  not  abundant. 
Separaticn  fences  are  commonly  formed  in  the  first,  second,  or  third  manner,  but  with  a 
paling  on  both  sides. 

3644.  In  the  preparation  of  the  soil  for  planting,  draining  is  the  first  operation.  What- 
ever may  be  the  nature  of  the  soil,  if  the  plants  are  intended  to  thrive,  the  subsoil  ought 
to  be  rendered  dry.  Large  open  drains  may  be  used,  where  the  ground  is  not  to  undergo 
much  preparation;  but  where  it  is  to  be  fallowed  or  trenched,  under  drains  become  re* 
quisite.  It  is  true  they,  will  in  time  be  choked  up  by  the  roots  of  the  trees ;  but  by  that 
period,  as  no  more  culture  will  be  required,  they  may  be  opened  and  left  open*  Many  si- 
tuations,  as  steep  sides  of  hiUs  and  rocky  irn^uJar  surfiu^es,  do  not  admit  of  preparing  the 
soil  by  comminution  previously  to  planting ;  but  wherever  that  can  be  done,  eithor  by 
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trenching,  digging,  or  a  year's  lubjectioD  to  the  plough,  it  will  be  found  amply  to  repay 
the  trouble,  lliis  is  more  especially  requisite  for  strips,  for  shelters  or  hedge-rows,  as  the 
quick  growth  of  the  plants  in  these  cases  h  a  matter  of  the  utmost  consequence.  The 
general  mode  of  planting  hedges  by  the  side  of  an  open  drain,  renders  preparation  for 
them,  in  manycases,  less  necessary;  but  for  strips  of  trees,  whereyer  it  is  practicable,  and  there 
is  at  the  same  time  no  danger  of  the  soil  being  washed  away  by  rains  or  thaws,  as  in  some 
chalky  hilly  districts ;  or  blown  about  by  the  wind,  as  in  some  parts  of  Norfolk,  and  other 
sandy  tracts,  preparation  by  a  year's  fallow,  or  by  trenching  two  spits  deep,  cannot  be 
omitted  without  real  loss,  by  retarding  the  attainment  of  the  object  desired.  There  are 
instances  stated,  of  promising  oak  plantations,  from  oaks  diU>ed  into  soil  altogether 
unimproved,  and  of  plantations  of  Scotch  pine,  raised  by  merely  sowing  the  seeds  on  a 
heath  or  common,  and  excluding  cattle  (^General  Report  of  Scotland,  ii.  269.)  ;  but  these 
are  rare  cases,  and  the  time  required  and  the  instances  of  failure  are  not  mentioned. 
The  practice  is  obviously  too  rude  to  be  recommended  as  one  of  art.  The  best  situadont 
for  planting,  without  any  other  culture  but  inserting  the  seeds  or  plants,  are  surfaces  par- 
tially covered  with  low  woody  ^px>wtbs,  as  broom,  furae,  &c.  ^  The  ground  which  is 
covered,  or  rather  half  covered,  with  juniper  and  heath,"  says  Buffon,  <<  is  already  a  wood 
half  made.  O^er  plantations  are  an  exception  to  these  remarks,  as  to  the  value  of  the 
situation  and  stul ;  they  require  a  deep,  strong,  moist  soil,  but  one  not  springy,  or  conti- 
nually saturated  with  water;  and  it  will  be  in  vain  to  plant  them  without  draining  and 
trenching  it  two  or  more  feet  deep." 

3645.  Whgiher  extensive  plantationt  should  be  toum  or  planted,  is  a  question  about  which 
planters  are  at  variance.  Miller  says,  transplanted  oaks  will  never  arrive  at  the  size  of 
those  raised  where  they  are  to  remain  from  the  acorn.  (Diet,  Quercvs. )  Marshal  pre- 
fers sowing  when  the  ground  can  be  cultivated  with  the  plough.  (Plant,  and  Rur.  Om,  u 
123.)  Evelyn,  Emmerich,  and  Speechly  are  of  the  same  opinion;  Pontey  and  Nicol 
practice  planting,  but  offer  no  arguments  against  sowing  where  circumstances  are  suit- 
able. Sang  says,  "  It  is  an  opinion  very  generally  entertained,  that  planted  timber  can 
never,  in  any  case,  be  equal  in  durability  and  value  to  that  which  is  sown.  We  certainly 
feel  ourselves  inclined  to  support  this  opinion,  although  we  readily  admit,  that  the  matter 
has  not  been  so  fully  established,  from  experiment,  as  to  amount  to  positive  proof.  But 
although  we  have  not  met  with  decided  evidence,  to  enable  us  to  determine  on  the  com- 
parative excellence  of  timber  raised  from  seeds,  without  being  replanted,  over  such  as 
have  been  raised  from  replanted  trees,  we  are  left  in  no  doubt  as  to  the  preference,  in  re- 
spect of  growth,  of  those  trees  which  are  sown,  over  such  as  are  planted. "  (Pkmi,  KaL 
43. )  He  particularly  prefers  this  mode  for  raising  extensive  tracts  of  the  Scotdi  pine 
aad  larch  (p.  430.),  and  is  decidedly  of  opinion,  *<  that  every  kind  of  forest  tree  will  suc- 
ceed better  by  being  reared  from  seeds  in  the  place  where  it  is  to  grow  to  maturity,  than  by 
being  raised  in  any  nursery  whatever,  and  ftma  thence  transplanted  into  the  forest" 

(p.  344.)  Dr.  Tule  (Caled.  Hort,  Mem,  iL),  in  a  long  paper  on  trees,  strongly  recom- 
mends sowing  where  the  trees  are  finally  to  remain.  **  It  is,"  says  he,  «  a  well  ascer- 
tained fact,  that  seedlings  allowed  to  remain  in  their  original  station,  wOl,  in  a  few 
seasons,  far  overtop  the  common  nursed  plants  several  years  older." 

3646.  The  opinion  of  Dr.  Yule,  and  in  part  aho  that  of  Sang,  seems  to  be  founded  on 
the  idea  that  the  tap-root  is  of  great  importance  to  grown-up  trees,  and  that  when  this  is 
once  cut  off*  by  transplanting,  the  plant  has  not  a  power  of  renewing  it.  That  the  tap- 
root is  of  the  utmost  consequence  for  the  first  three  or  four  years  is  obvious  from  the  eco- 
nomy of  nature  at  that  age  of  the  plant;  perhaps  for  a  longer  period ;  but  that  it  can  be 
of  no  great  consequence  to  fuU-grown  trees,  appean  highly  probable  fWmi  the  fact,  that 
when  such  trees  are  cut  down,  the  tap-root  is  seldom  to  be  distinguished  from  the  others 
The  opinion  that  young  plants  have  not  the  power  of  renewing  their  tap-root,  will,  we 
believe,  be  found  inoondstent  with  fact ;  and  we  may  appeal  to  Sang  and  othor  nunery- 
men,  who  raise  the  oak  and  horse-chestnut  from  seed.  It  is  customary  when  these  are 
sown  in  drills,  to  cut  off*  their  tap-roots  without  removing  the  plants  at  the  end  of  the 
second  year's  growth,  and  when  at  tlie  end  of  the'third  or  fourth  year  they  are  taken  up, 
they  will  be  found  to  have  acquired  other  tap  roots,  not  indeed  so  strong  as  the  first  would 
have  been  had  they  remained,  but  sufficieht  to  establish  the  ftct  of  the  power  of  renewal. 
Wemay  also  refer  to  the  experiment  recorded  by  Forsyth,  which  at  once  proves  that  trees  have 
a  power  of  renewing  their  tap-roots,  and  the  great  advantages  from  cutting  down  trees  after 
two  or  three  years'  planting.  Forsyth  *<  transplanted  a  bed  of  oak-plants,  cutting  the  tap- 
roots near  to  some  of  the  side-roots  or  fibres  springing  from  them.  In  the  second  year  after, 
he  headed  one  half  of  the  plants  down,  and  Icd^  the  other  half  to  nature.  In  the  fint 
season,  those  beaded  down  made  shoots  six  feet  long  and  upwards,  and  completely  covered 
the  head  of  the  old  stem,  leaving  only  a  faint  cicatrix,  and  produced  new  tap-roots  up- 
wards of  two  feet  and  a  half  long.  That  half  of  the  plants  that  were  not  headed,  were 
not  one  fourth  the  size  of  the  others.  One  of  the  former  is  now  eighteen  feet  high,  and 
fifteen  inches  In  drcufflference,  at  ail  incfaesfrom  the  ground:  one  of  the  largest  of  the 
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Utter  measuras  only  Ave  fcet  and  a  half  in  height,  and  three  mcfaeaand  three  qnartenin  dr" 
cumference,  at  six  inches  from  the  ground."  (TV.  on  Fruit  Treetf  4toedit.  144.)  The 
pine  and  fir  tribes  receive  most  check  by  transplanting;  and  when  removed  at  the  age  of 
four  or  five  years,  they  seldom  arrive  at  trees  afterwards;  those  we  should,  on  most  occa> 
sions,  prefer  to  sow,  especially  upon  mountainous  tracts.  But  for  all  trees  which  stole, 
and  in  tolerable  soils  and  situations,  planting  strong  plants,  and  cutting  them  down  two  or 
three  years  afterwards,  will,  we  think,  all  circumstances  considered,  be  found  preferable 
to  sowing. 

5647.  On  the  tul^ject  of  dispoting  the  plants  in  jiUnUatuna,  there  dre  different  opinums; 
some  advising  rows,  others  quincunx,  but  the  greater  number  planbng  irregularly. 
According  to  Marshal,  ''  the  preference  to  be  given  to  the  row,  or  the  random  culture, 
rests  in  some  measure  upon  the  nature  and  situation  of  the  land  to  be  stocked  with 
plants.  Against  steep  hangs,  where  the  plough  cannot  be  conveniently  used  in  cleaning 
and  cultivating  the  interspaces,  during  the  infancy  of  the  wood,  either  method  may  be 
adopted ;  and  if  plants  are  to  be  put  in,  the  quincunx  manner  will  be  found  preferable  to 
any.  But  in  more  level  situations,  we  cannot  allow  any  liberty  of  choice  ;  the  drill  or 
row  manner  is  undoubtedly  the  most  eligible.*'  (Plant,  and  Ritr.  Orn.  p.  12S.)  Pontey 
considers  it  of  much  leas  consequence  than  most  people  imagine,  whether  trees  are 
planted  regularly  or  irregularly,  as  in  either  case  the  whole  of  the  soil  will  be  occupied 
by  the  roots  and  the  surface  by  the  shoots.  Sang  and  Nicol  only  plant  in  rows  where 
culture  with  the  horse-hoe  is  to  be  adopted.  In  sowing  for  woods  and  copses,  the  former 
places  the  patches  six  feet  asunder  and  in  the  quincunx  order.  '*  It  has  been  demon- 
strated (Farmer* t  Mag.  vii.  409.),  that  the  closest  order  in  which  it  is  possible  to  place  a 
number  of  points,  upon  a  plain  sur&ce,  not  nearer  than  a  given  distance  from  each  other, 
is  in  the  angles  of  hexagons  with  a  plant  in  the  centre  of  eaqh  hexagon."  Hence  it  is 
argued,  that  this  order  of  trees  is  the  most  economical ;  as  the  same  quantity  of  ground 
will  contain  a  greater  quantity  of  trees,  by  15  per  cent,  when  planted  in  this  form  than 
in  any  other.  (Gen»  Rep,  ii.  287.)  It  is  almost  needless  to  observe,  that  hedge  plants 
should  be  placed  at  regular  distances  in  the  lines,  and  also  the  trees,  when  those  ara  in- 
troduced in  hedges.  Osier  plantations,  and  all  such  as  like  them  require  the  soil  to  be 
dug  every  year,  or  every  two  years,  during  their  existence,  should  also  be  planted  in 
regular  rows. 

5648.  Hie  distances  at  which  the  plants  are  jtlaeed  must  depend  on  different  circum- 
stances, but  chiefly  on  the  situation  and  soil.  Planting  thick,  according  to  Nicol,  is  the 
safer  side  to  err  on,  because  a  number  of  plants  will  fail,  and  the  superfluous  ones  can  be 
easily  removed  by  thinning.  «  For  bleak  situations,"  he  observes,  *<  that  from  thirty  to 
forty  inches  is  a  good  medium,  varying  the  disunce  according  to  circumstances.  For. 
less  exposed  situations,  and  where  the  soil  is  above  six  inches  in  depth,  he  recommends  a 
distance  from  four  to  five  feet.  For  belts,  clumps,  and  strips  of  a  diameter  of  about  one 
hundred  feet ;  the  margin  to  be  planted  about  the  distance  of  two  feet,  and  the  interior  at 
three  feet.  In  sheltered  situations  of  a  deep  good  soQ,  he  recommends  a  distance  of  six 
feet,  and  no  more. ' '     ( Pract,  Plant. ) 

3649.  According  to  Sang,  **  the  distances  at  which  hard-timber  trees  ought  to  be  planted 
are  from  six  to  ten  feet,  according  to  the  quality  of  the  soil,  and  the  exposed  or  sheltered 
situation.  When  the  first  four  oaks  are  planted,  supposing  them  at  right  angles,  and  at 
nine  feet  apart,  the  interstices  will  fall  to  be  filled  up  with  five  nurses,  the  whole  standing 
at  four  and  a  half  feet  asunder.  When  sixteen  oaks  are  planted,  diere  will  necessarily 
be  thirty-three  nurses  planted ;  and  when  thirty-six  oaks  are  planted,  eighty-five  nurses  ; 
but  when  a  hundred  principal  trees  are  planted  in  this  manner,  in  a  square  of  ten  on  the 
aide,  there  will  be  two  hundred  and  sixty-one  nurse-plants  required.  The  £nglish  acre 
would  require  five  hundred  and  thirty-six  oaks,  and  one  thousand  six  hundred  and  ten 
nuFMs."  (PlanL  Kal,  163.)  Pontey  says,  '<  in  general  cases,  a  distance  of  four  feet  is 
certainly  close  enough ;  as  at  that  space  the  trees  may  all  remain  till  they  become  sale- 
able as  rails,  spars,  &c" 

3650.  The  number  of  plants  which  may  he  planted  on  a  statute  acre  b  160  rods,  or  poles, 
a  4840  yards  ^  43,560  feet,  is  as  follows :  ^- 
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3,556 

2,7a 

2,238 
1,742 


Feet  apart 

6    

7    

^    8    

9    


No.  of  Plants. 

1,210 

889 

680 

. —     637 


11 
12 
13 
14 
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465 
380 
302 
257 
222 


Feet  apart 
15    ..... 

No.  of  Plants. 

Id    ••••• 

170 
150 

17    ..... 

19    

3»\'    ••.••..■.••.....■.■•■ 

3BO         ........M.M.M..... 

VV         .....M...........*.. 

13« 

ISO 

106 

69 

48 

3651.  The  site  of  the  plants  depends  jointly  on  the  site  and  tlie  kind  of  tree;  it  is  uni- 
versally allowed  thttt  none  of  the  resinous  tribe  succeed  well  when  removed  at  four  or 
more  years'  growth ;  but  if  the  soil  is  of  tolerable  quality,  prepared  by  dig^g  or  sum- 
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mer  pitting,  and  the  ate  not  bleak,  plants  of  audi  hard  woods  as  stole  may  be  used  whose 
steins  are  an  inch  or  more  in  diameter. 

3652.  Nlcol  is  of  opinion,  «  That  generally  trees  three,  or  at  most  four  years  old  from 
the  seed,  and  which  are  from  twelve  to  twenty-four  inches  high,  will,  in  any  situation  or 
soil,  outgrow  those  of  any  size  under  eight  or  ten  feet,  within  the  seventh  year."  (Pract, 
Plant.  ISO.) 

3658.  Sang  observes,  **  Hie  sise  of  plants  for  exclusive  plantations  must,  in  some  mea- 
sure, depend  on  theif  kinds ;  but  it  may  be  said,  generally,  that  the  plants  being  trans- 
planted, they  should  be  from  a  foot  to  eighteen  inches  in  height,  stiff  in  the  stem  and 
well  rooted.  Plants  for  this  purpose  should  seldom  be  more  than  three  years  from  the 
seed ;  indeed  never,  if  they  have  been  raised  in  good  soil.  Many  of  them  may  be  suf- 
ficiently large  at  two  years  ftom  the  seed ;  and  if  so,  are  to  be  preferred  to  those  of  a 
greater  age,  as  they  will  consequently  be  more  vigorous  and  healthy.  Hie  larch,  if  pro- 
perly treated,  will  be  very  fit  for  planting  out  at  two  years  of  age.  A  healthy  seedling 
being  removed  from  the  seed-bed  at  the  end  of  the  first  year,  into  good  ground,  will,  by 
the  end  of  the  second,  be  a  fitter  plant  for  the  forest,  than  one  nursed  a  second  year.  The 
next  best  plant  for  the  purpose,  is  that  which  has  stood  two  years  in  the  seed-bed,  and  has 
been  transplanted  for  one  season.  This  is  supposing  it  to  have  risen  a  weakly  plant ; 
for,  if  the  larch  rise  strong  from  the  seed  the  first  season,  it  should  never  stand  a  second 
in  the  seed^ied.  The  ash,  the  elm,  and  the  sycamore,  one  year  from  the  seed,  nursed  in 
good  soil  for  a  second  season,  will  often  prove  sufficiently  strong  plants.  If  they  be 
weakly,  they  may  stand  two  years  in  the  seed-bed ;  and  then  being  nursed  one  season  in 
good  soil,  will  be  very  fit  for  planting  out  in  the  forest.  The  Ofdc,  the  beech,  and  the 
chestnut,  if  raised  in  rich  soil,  and  well  furnished  with  roots  at  the  end  of  the  first  year, 
and  having  been  nursed  in  rows  for  two  years,  will  be  very  fit  to  be  planted  out.  But  if 
they  be  allowed  to  stand  two  years  in  the  seed-bed,  and  be  planted  one  year  in  good 
ground,  they  will  be  still  better,  and  the  roots  will  be  found  well  feathered  with  fine 
small  fibres.  The  silver  fir  and  common  spruce  should  stand  two  years  in  the  seed-bed. 
If  transplanted  into  very  good  soil,  they  may  be  fit  for  being  planted  out  at  the  end  of 
the  first  year ;  but,  more  generally,  they  require  two  years  in  the  lines.  The  Scots  pine 
should  also  stand  for  two  years  in  the  seed-bed,  and  should  be  nursed  in  good  ground  for 
one  year ;  at  the  end  of  which  they  will  be  much  fitter  for  being  planted,  than  if  diey 
were  allowed  to  stand  a  second  year  in  the  lines.  They  are  very  generally  taken  at  once 
from  the  seed-bed ;  and  in  land  bare  of  heath  or  herbage,  they  succeed  pretty  well ; 
nevertheless,  we  would  prefer  them  one  year  nursed.  The  above  are  tlie  hardy  and  most 
useful  fojrest  trees ;  and  from  the  observations  made,  whatever  respects  the  age  or  sise  of 
other  kinds,  may  easily  be  inferred."     (Plant,  KaL  158.) 

3654.  Acccriting  to  Pontey,  **  the  best  general  rule  is,  to  proportion  the  site  of  the 
plants  to  the  goodness  of  the  soil ;  the  b«t  of  the  latter  requiring  the  largest  of  the 
former.  Still  on  bleak  exposures  this  rule  will  not  hold  good,  as  there  the  plants  should 
never  be  large,  for  otherwise  the  greater  part  would  fail  from  the  circumstance  of  wind- 
waving,  and  of  those  that  succeeded,  few,  if  any,  would  make  much  progress  for  seversl 
yean  ;  firs  of  a  foot,  and  deciduous  trees  of  eighteen  inches,  are  large  enough  for  such 
places.  As  in  extensive  planting,  soils  which  are  good  and  well  sheltered  but  seldom 
occur,  the  most  useful  sizes  of  plants,  for  general  purposes,  will  be  firs  of  a  foot,  and 
deciduous  trees  of  eighteen  inches,  both  transplanted.  None  but  good-rooted  plants 
will  succeed  on  a  bad  soil,  while  on  a  good  one,  sheltered,  none  but  very  bad-rooted 
plants  will  fail ;  a  large  plant  never  has  so  good  a  root,  in  proportion  to  its  size,  as  a 
small  one;  and  hence  we  see  the  propriety  of  using  such  on  good  soils  only.  Small 
plants  lose  but  few  of  their  roots  in  removal ;  therefore,  though  planted  in  very  moderate- 
sized  holes  of  pulverised  earth,  they  soon  find  the  means  of  making  roots,  in  proportion  to 
their  heads.  It  should  never  be  forgotten,  that,  in  being  removed,  a  plant  of  two  feet 
loses  a  greater  proportion  of  its  roots  than  a  tree  of  one,  and  one  of  three  feet  a  greater 
proportion  than  one  of  two,  and  so  on,  in  proportion  to  its  former  strength  and  height^ 
and  thus  the  larger  the  plants,  so  much  greater  is  the  degree  of  languor  or  weakness 
into  which  they  are  thrown  by  the  operation  of  transplanting."    {Prof.  Plant,  161.) 

3655*  The  teatont  fvr  planting  are  autumn  and  spring ;  the  former  when  the  soil  and 
situation  are  moderately^good,  and  the  plants  large;  and  the  latter,  for  bleak  situations. 
Kecessity,  however,  is  more  frequently  the  guide  here  than  choice,  and  in  extensiv« 
designs,  the  operation  is  generally  performed  in  all  moderately  dry  open  weather  from 
October  to  April  inclusive.  «  In  an  extensive  plantation,"  Sang  observes,  **  it  will 
hardly  happen  but  there  will  be  variety  of  soil,  some  parts  moist  and  heavy,  and  othen 
dry  and  light.  The  lighest  parts  may  be  planted  in  December  or  January ;  and  the 
more  moist,  or  damp  parts,  in  February  or  March.  It  must  be  observed,  however,  that 
if  the  ground  be  not  in  a  proper  case  for  planting,  the  operation  had  better  be  delayed. 
The  plants  will  be  injured,  either  by  being  committed  to  the  ground  when  it  is  in  a  sour 
and  wet,  or  in  a  dry  parched  state.     At  a  time  when  the  sdl  is  neither  wet  nor  dty. 
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the  opention  of  planting  is  most  suooeBsftiUy  peHbrmed.  The  mould  does  not  then* 
adhere  to  the  spede,  nor  does  it  run  in ;  it  dirides  weU,  and  is  made  to  intermingle' 
with  the  fibres  of  the  plants  with  little  trouble ;  and  in  treading  and  setting  the  plant 
upright*  the  soil  is  not  worked  into  mortar,  which  it  necessarily  must  be,  if  in  a  wet  state, 
evidently  to  the  great  detriment  of  the  plants.  It  is  therefore  improper  to  plant  on  a 
retentive  soil  in  Uie  time  of  nun,  or  even  perhaps  for  some  days  afterwards,  or  after  a 
fall  of  snow,  until  it  has  for  some  days  disappeared.  Whereas,  on  a  dry  abeotbent  soil, 
it  may  be  proper  to  plant  in  the  time  of  gentle  showers,  immediately  after  heavy  rains, 
or  as  soon  as  the  snow  is  dissolved."    (Plant,  KaL  157.) 

5656.  Pcntey  is  a  decided  advocate  for  autumn  preparation  of  the  soil,  and  spring 
planting.  **  Autumn  planting,*'  he  says^  '*  is  advisable  only  in  few  cases,  while  spring 
planting  may  properly  apply  to  all." 

5657.  According  to  Sang,  the  proper  time  for  planting  the  pine  and  fir  tribes,  and  all 
evergreens,  is  April,  or  even  the  first  fortnight  in  May.  '<  Attention  should  be  paid, 
that  no  greater  number  of  plants  be  lifted  from  the  nursury  than  can  be  conveniently 
planted  on  the  same  day.  Damp  weather  is  the  best.  When  very  dry,  and  the  plants 
rise  destitute  of  earth  at  their  roots,  their  roots  should  be  dipped  in  mud  (puddle)  so  aa 
to  be  coated  over  by  it.  In  all  cases,  care  should  be  taken  not  to  shake  off  any  ad- 
hering earth  from  plants  at  the  time  of  planting."     (Piant*  ITaL  341.) 

3658.  Hie  opertUwn  cf  inserting  the  plants  in  the  soil  is  performed  in  various  ways  ^ 
the  most  general  mode,  and  that  recommended  by  Marshal  and  Niool,  is  pitting ;  in 
which  two  persons  are  employed,  one  to  operate  on  the  soil  with  the  spade,  and  the  <rther 
to  insert  the  plant  and  hold  it  till  the  earth  is  put  round  it,  and  then  press  down  the  soil 
with  the  foot.  Where  the  plants  are  three  feet  high  or  upwards,  this  is  the  best  mode ; 
but  for  smaller  plants  modes  have  been  adopted  in  which  one  person  performs  the  whole 
operation. 

3659.  Song  describes  five  kinds  of  manual  operation  employed  by  him  in  planting, 
and  in  part  in  sowing-trees :  by  pitting ;  by  slitting  simply,  or  by  cross,  or  T  slitting ; 
by  the  diamond  dibbor ;  by  the  planting-mattock ;  and  by  the  planter.  In  filling  an  area 
with  plants,  he  first  plants  those  intended  as  the  final  trees,  and  afterwards  the  nurses ;  or 
one  set  of  operators  plant  the  former,  while  another  follow  with  the  latter,  unless  the  time 
ftnr  removing  the  nurses,  as  in  the  case  of  evergreen  pines  and  firs,  should  be  later 
than  that  for  planting  the  principals.  **  The  plants,  if  brought  from  a  distance, 
should  be  shoughed,  Le.  earthed  t  or  they  may  be  supplied  daily  from  the  nursery,  as 
circumstances  direGt.  All  the  people  employed  ought  to  be  provided  with  thick  aprons, 
in  which  to  Up  up  the'plants ;  the  spadesmen,  as  well  as  the  boys  or  girls ;  the  latter 
being  supplied  by  the  former  as  occasion  may  require.  AH  of  them  should  regulariy 
fill  their  aprons  at  one  time,  to  prevent  any  of  the  plants  being  too  long  retained  in  any 
of  the  planters'  aprons.  One  man  cannot  possibly  set  a  plant  so  well  with  the  spade, 
unless  in  the  case  of  layingf  as  two  people  can;  nor,  supposing  him  to  do  it  as  well, 
can  he  plant  half  as  many  in  the  same  space  of  time  as  two  can.  A  boy  ten  years 
of  age  is  equal,  as  a  holder,  to  the  best  man  on  the  field,  and  can  be  generally  had 
for  less  than  half  the  money.  Hence  this  method  is  not  only  the  best,  but  the  least 
expensive."     fPfant.  ITal.  167.) 

3660.  By  pitting.  "  The  pit  having  been  dug  for  several  months,  the  surface  will 
therefore  be  encruited  by  the  rains,  or  probably  covered  with  weeds.  The  man  first 
strikes  the  spade  downwards  to  the  bottom,  two  or  three  times,  in  order  to  loosen  the 
sofl ;  then  poaches  it  as  if  mixing  mortar  for  the  builder ;  he  next  lifts  out  a  spadeful 
of  the  earth,  or,  if  necessary,  two  spadesftdl,  so  as  to  make  room  for  all  the  fibres,  without 
their  being  anywise  crowded  together ;  he  then  chops  the  rotten  turf  remaining  in  the 
bottom,  and  levels  the  whole.  The  boy  now  places  the  plant  perfectly  upright,  an  inch 
deeper  than  when  it  stood  in  the  nursery,  and  holds  it  firm  in  that  position.  Hie  man 
trindles  in  the  mould  gently ;  the  boy  gently  moves  the  plant,  not  from  side  to  side,  but 
upwards  and  downwards,  until  the  fibres  be  covered.  The  man  then  fills  in  all  the  re- 
maining mould ;  and  immediately  proceeds  to  chop  and  poach  the  next  jnt,  leaving  the 
boy  to' set  the  plant  upright,  and  to  tread  the  mould  about  it  'Hiis  in  stiff  wet  soil  he 
does  lightly ;  but  in  sandy  or  gravelly  soil  he  continues  to  tread  until  the  soil  no  longer 
retains  the  impression  of  his  foot.  The  man  has  by  this  time  got  the  pit  ready  for  the 
next  plant,  the  boy  is  also  ready  with  it  in  his  hand,  and  in  this  manner  the  operation 
goes  on.  On  very  steep  hangs  which  have  been  pitted,  the  following  rule  ought  to  be 
bbserved  in  planting ;  to  place  the  plant  in  the  angle  formed  by  the  acclivity  and  surface 
of  the  pit ;  and  in  finishing  to  raise  the  outer  margin  of  the  pit  highest,  whereby  the  plant 
wilt  be  made  to  stand  as  if  on  level  ground,  and  the  mobture  be  retained  in  the  hollow 
of  the  angle,  evidently  to  its  advantage."  {Plant.  £aU  167.) 

3661 .  The  slit  method,  either  simply  or  by  the  T  method,  is  not  recommended  by  Sang ; 
but  neceasity  may  justify  its  adoption  occasionally.  '^  We  would  not  recommend  planu 
ing  by  the  uit,  unless  vriiere  there  is  no  nUNre  soil  than  is  abaolutely  occupied  by  the  fibres 
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of  the  herbage  which  grows  on  the  phrae.  Excepting  on  turf,  it  cannot  be  performed ; 
nor  should  it  be  practised,  if  the  turf  be  found  three  or  four  inches  thick.  By  pitting  in 
summer,  turf  is  capable  of  lieiog  converted  into  a  proper  mould  in  the  space  of  a  few 
months ;  and  the  expense  of  pitting,  especially  in  small  plantations,  can  never  counter* 
balance  the  risk  of  success  in  the  eyes  of  an  ardent  planter.  The  most  proper  time  to 
perform  the  operation  of  slitting  in  the  plants,  is  when  the  surface  is  in  a  moist  state. 
On  all  steeps  the  plant  should  be  placed  towards  the  decliyity,  that  the  moisture  may  fall 
to  its  roots ;  that  is  to  say,  in  planting,  the  spadesman  should  stand  highest,  and  the  boy 
lowest  on  the  bank  ;  by  which  arrangement  the  plant  will  be  inserted  at  the  lower  angle 
of  the  slit.**  (Pianl.  Kal.  170.) 

3662.  Planting  with  the  diamond  dibber,  he  says,  <*  is  the  cheapest  and  most  expeditious 
planting  of  any  we  yet  know,  in  cases  where  the  soil  is  a  sand  or  gravel,  and  the  surfiuse 
bare  of  herbage.  The  plate  of  the  dibber  (Jig,  455  a)  is  made  of  good  steel,  and  is 
four  inches  and  a  half  broad  where  the  iron  handle  is  welded  to  it ;  each  of  the  other  two 
sides  of  the  triangle  is  five  inches  long ;  the  thickness  of  the  plate  is  one  fifth  part  of  an 
inch,  made  thinner  from  the  middle  to  the  sides,  till  the  edges  become  sharp.  The 
length  of  the  iron  handle  is  seven  inches,  and  so  strong  as  not  to  bend  in  working,  which 
will  require  six-eighths  of  an  indi  square.  Hie  iron  handle  is  furnished  with  a  turned 
hilt,  like  the  handle  of  a  lai^  gimlet,  both  in  its  form  and  manner  of  being  fixed  on. 
The  planter  is  furnished  with  a  planting  bag,  tied  round  his  waist,  in  which  he  carries  the 
plants.  A  stroke  is  given  with  the  dibber,  a  little  aslant,  the  point  lying  inwards ;  the 
handle  of  the  dibber  is  then  drawn  towards  the  person,  while  its  plate  remains  within  the 
ground :  by  this  means  a  vacuity  is  formed  between  the  back  of  the  dibber  and  the 
ground ;  into  which  the  planter,  with  his  other  hand,  introduces  the  roots  of  the  seedling 
plants,  being  careful  to  put  them  fully  to  the  bottom  of  the  opening :  he  then  pulls  out 
the  dibher,  so  as  not  to  displace  them,  and  gives  the  eased  turf  a  smart  stroke  with  the 
heel ;  and  thus  is  thb  plant  completely  firmed.  The  greatest  error  the  planter  with  this 
instrument  can  run  into,  is  the  imperfect  introduction  of  the  roots.  Green,  or  unprac- 
tised hands,  are  apt  to  double  the  roots,  or  sometimes  to  lay  them  across  the  opening,  in- 
stead  of  putting  them  straight  down,  as  above  directed.  A  careful  man,  however,  will 
become,  if  not  a  speedy,  at  least  a  good  planter  in  one  day ;  and  it  is  of  more  importance 
that  he  be  a  sure  hand,  than  a  quick  one.  A  person  who  is  of  a  careless  or  slovenly  dis- 
position, should  never  be  allowed  to  handle  a  dibber  of  this  kind." 

3663.  Pianting  with  the  jtlant- 
ing-maUock  (Jig,  455  b)  is  resorted 
to  in  rocky  or  other  spots  where 
pitting  is  impracticable.  "  Hie 
helve  or  handle  is  three  feet  six 
inches  long;  the  mouth  is  five 
inches  broad,  and  is  made  sharp ; 
the  length  from  it  to  the  eye,  or 
helve,  is  sixteen  inches ;  and  it  is 
used  to  pare  off  the  sward,  heath, 
or  other  brush  that  may  happen  to 
be  in  the  way,  previous  to  easing 
the  soil  with  the  other  end.  The 
small  end  tapers  from  the  eye,  and  terminates  in  a  point,  and  is  seventeen  inches  long.  ** 
By  this  instrument  the  surface  is  skimmed  off  *<  for  six  or  eight  inches  in  diameter,  and 
witli  the  pick-end  dug  down  six  or  eight  inches  deep,  bringing  up  any  loose  stones  to  the 
surface ;  by  which  means  a  place  will  be  prepared  for  the  reception  of  the  plant,  little  in* 
ferior  to  a  pit.  This  instrument  may  be  used  in  many  cases,  when  the  plants  to  be 
planted  are  of  small  size,  such  as  one-year  larch-seedlings,  one  year  nursed ;  or  two-year 
Soots  pines,  one  year  nursed ;  and  the  expense  is  much  less  thui  by  the  spade."  (/%ifil. 
JTaL  385.) 

3664.  I^ntingwith  the  Jwrett-planter  (Jig.  455  c),  <<  The  helve  is  sixteen  inches 
long,  the  mouth  is  four  inches  and  a  half  broad,  and  the  length  of  the  head  is  fourteen 
inches.  The  i  nstrument  is  used  in  planting  hilly  ground,  previously  prepared  by  the  hand- 
mattock.  The  person  who  performs  the  work  carries  the  plants  in  a  close  apron  ;  digs 
out  the  earth  sufficiently  to  hold  the  roots  of  the  plant ;  and  sets  and  firms  it  without  help 
from  another:  it  is  only  useful  when  small  plantsare  used,  and  in  hilly  or  rocky  situations." 
(Plant.  Kal.  pref.  xxiv.) 

3665.  Ponietf  prefert  jtlanting  by  pUling,  in  general  cases ;  the  holes  being  made  dur- 
ing the  preceding  summer  or  winter,  sufficiently  lai^  but  not  so  deep  into  a  reten- 
tive subsoil  as  to  render  them  a  receptacle  for  water.  When  the  plants  have  been 
brought  from  a  distance  he  strongly  recommends  puddling  them  previously  to  planting ; 
if  they  seem  very  much  dried,  it  would  be  still  better  to  lay  them  in  the  ground  for  ci^ 
«r  ten  days,  giving  them  a  good  soaking  of  water  every  second  or  third  day,  in  order  to 
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restore  tiidr  tegetdile  powers ;  for  h  well  deserres  nodce,  thata  degree  of  moisture  in  soil 
sufficient  to  support  a  plant  recently  or  immediately  taken  from  the  nursery,  would,  in  the 
case  of  dry  ones,  prove  so  fiur  insufficient,  that  most  of  them  would  die  in  it.  The  pud- 
dling hei«  recommended  may  also  be  of  great  service  in  all  cases  of  late  planting  where 
small  plants  are  'used ;  Pont^'s  method  is  (after  puddling)  to  tie  them  in  bundles,  S(  two  or 
three  hundreds  each ;  and  thus  send  them,  by  a  cart-load  at  once,  to  where  wanted ;  where 
such  bundles  being  set  upright,  close  to  each  other,  and  a  little  straw  carefully  applied  to 
the  outddes  of  them,  may  remain  without  damage  in  a  sheltered  situation  any  reasonable 
time  necessary  to  plant  them.  Where  loose  soil  happens  to  be  convenient,  that  should  be 
substituted  in  the  place  of  straw. 

S666.  A  puddUfor  trees  is  made  by  mixing  water  with  any  soil  rather  tenacious,  so  iur 
timately  as  to  form  a  complete  puddle,  so  thick  that  when  the  plants  are  dipped  into  it, 
enough  may  remain  upon  the  roots  to  cover  them.  Hie  process  of  puddlipg  is  certainly 
simple,  and  its  expense  too  trifling  to  deserve  notice :  its  effects,  however,  in  retaining,  if 
not  attracting  moisture,  are  such  diat,  by  means  of  it,  late  planting  is  rendered  abundantly 
more  safe  that  it  otherwise  would  be.  It  is  an  old  invention,  anid  hence  it  is  truly  asto- 
nishing that  it  is  not  more  frequently  practised.  If  people  were  to  adopt  it  generally  in 
spring  planting,  Pontey  believes  the  prejudice  in  &vor  of  autumn  practice  would  soon 
be  done  away.  [Prof,  Ptant.  167.) 

3667.  JPoni^*t  meihods  ofplatUing  are  in  general  the  same  as  those  of  Sang :  he  uses  a 
nattock  and  planter  of  similar  shape ;  and  also  a  two  or  three  pronged  instrument,  which 
we  have  elsewhere  denominated  the  planter* t  hack.  {Eneyc.  of  Gard.  $  1 S05. )  **  This  in- 
strument,** he  says,  "  has  been  introduced  of  late  years  as  an  improvement  on  the  mattock 
and  planter,  being  better  adapted  to  soils  full  of  roots,  stones,  &c. ;  it  is  likewise 
easier  to  work,  as  it  penetrates  to  an  equal  depth  with  a  stroke  less  violent  than  the  for- 
mer :  it  is  also  less  subject  to  be  clogged  up  by  a  wet  or  tenacious  soil.  Tlie  length 
of  the  prongs  should  be  about  eight  inches,  and  the  distances  between  them,  when 
with  thrae  prongs,  one  and  a  half,  and  with  two  prongs,  about  two  inches ;  tlie  two-- 
pfonged  hauck  should  be  made  somewhat  stronger  than  &  other,  it  being  chiefly  intended 
for  very  stony  lands,  or  where  the  soil  wants  breaking,  in  order  to  separate  it  from  the 
herbage^  &c.  These  tools  are  chiefly  applicable  to  plants  of  any  sise  up  to  about  two 
f^  or  such  as  are  generslly  used  for  great  designs,  where  they  are  used  as  a  substitute  for 
the  spade,  in  the  following  manner :  The  planter  being  provided  with  a  bssket  holding 
the  plants  required  (the  holes  being  supposed  prepared,  and  the  earth  left  in  them),  he 
takes  a  tree  in  one  hand,  and  the  tool  in  the  other,  which  he  strikes  into  the  hole, 
and  then  pulls  the  earth  towards  him,  so  as  to  make  a  hole  large  enough  to  hold 
all  its  roots;  he  then  puts  in  the  plant  with  the  other,  and  pushes  the  earth  to  its 
foots  with  the  back  of  the  planter;  after  which,  he  fixes  the  plant,  and  levels  the 
soil  at  the  same  instant  with  his  foot :  so  that  the  operation  is  performed  by  one  per- 
son, with  a  degree  of  neatness  and  expedition  which  no  one  can  attain  to  who  uses 
the  spade.  It  is  known  to  all  planters,  that  but  few  laborers  ever  learn  to  plant 
well  and  expeditiously  in  the  common  method,  without  an  assistant:  this  method, 
however,  requires  neither  help  nor  dexterity;  as  any  laborer  of  common  sagacity,  or 
boy  of  fifteen,  or  even  a  woman,  may  learn  to  perform  it  well  in  less  than  half  an 
hour.  The  ftidlity  with  which  these  tools  will  break  clods,  clear  the  holes  of  stones, 
or  separate  the  sotl  fit>m  herbage,  the  roots  of  heatli,  &c.  (the  former  being  preri- 
ously  mellowed  by  the  frost),  may  be  easily  imagined.**  (Prof.  Plant.  173.)  Tlie 
adoption  of  a  small  mattock  for  inserting  plants,  we  recollect  to  have  seen  recom- 
mended  in  a  tract  on  planting  in  the  Highlands,  by  M'Laurin,  a  nurseryman,  pub- 
lished at  Edinburgh  upwards  of  twenty  years  ago. 

3668.  An  etpedUumt  mode  of  dit  ptantrngu  described  in  the  General  Report  (f  Scot' 
landf  as  having  been  practised  for  many  yean  on  the  duke  of  Montrose*s  estate.. 
It  is  as  follows :  «  Tlie  operator,  with  his  spade,  makes  three  cuts,  twelve  or  fifteen 
inches  long,  crossing  each  other  in  the  centre,  at  an  angle  of  sixty  degrees,  the  whole 
having  the  form  of  a  star.  (Jig.  456.)     He  inserts  his  spade  across  one         456 

of  the   rays  (a),  a   few  inches  from  the  centre,   and  on  the  side  next 

himself;   then   bending  the  handle  towards  himself,  and  almost  to  the 

ground,   the  earth  opening  in  fissures  from  the  centre  in  the  direction 

of  the  cuts  which  had  been  made,  he,   at  the  same  instant,  inserts  his 

plant  at  the  point  where  the  spade  intersected  the  ray  (a),  pushing  it 

forward  to  the  centre,  and  assisting  the  roots  in  rambling  through  the 

fissures.     He  then  lets  down  the  earth  by  removing  his  spade,  having  pressed  it  into 

a  compact  state  with  his  heel ;  the  operation  is  finished  by  adding  a  little  earth,  with  the 

gftM  side  down,  oompletdy  covering  the  fissures,  for  the  purpose  of  retaining  the 

moirtttre  at  the  root,  and  likevrise  as  a  top-dressing,  which  greatly  encourages  the  plant 

to  poA  fresh  roots  bKween  the  swards.'*  (Vol.  iL  p.  S8S.) 


578  PRACTICE  OF  AGRICULTURE.  Pau  III. 

Sect.  IV.     Of  the  Mixture  of  Trea  m  Plantations^ 

5669.  Thg  object  of  mixing  trees  in  ptantalions  h  threefold :  that  of  dielteiing  the 
weaker  but  uUiroatefy  more  valuable  Idnds  by  the  stronger  and  hardier ;  that  of  drawing 
as  much  profit  from  the  soil  as  possible ;  and  that  of  producing  variety  <^  appearance. 

5670.  Widi  respect  to  shelter  many  situations  are  so  exposed,  that  it  is  extremely  diiB-. 
cult  to  rear  trees  without  some  mode  of  protecting  them  from  the  cold  winds  of  spring 
during  their  early  growth.  This  is  sometimes  done  by  walls,  the  extent  of  whose  influ- 
ence, however,  is  but  very  limited ;  by  thick  planting,  or  by  planting  the  more  hardy 
and  rapid  growing  species,  to  nurse  up  and  protect  such  as  are  more  tender,  but  ultimately 
more  valuable.  The  proportion  of  nurses  to  principals  is  increased  according  to  the 
bleakness  of  the  site  :  Pontey  says,  **  Both  authors  and  planters  are  in  the  habit  of  err- 
ing  egregiously,  in  regard  to  the  proportion  of  principals  and  nurses,  as  they  generally 
use  as  many  or  more  of  the  former  than  the  latter,  though  it  is  very  easy  to  show,  that 
they  ought  to  use  three  times  as  many  of  the  latter  as  the  former.  For  instance,  when 
trees  are  planted  at  four  feet  apart,  ^udtt  occupies  a  surface  of  sixteen  feet ;  of  course 
four  of  them  will  occupy  sixty-four,  or  a  square  oi  eight  feet ;  and,  therefore,  if  vre 
plant  three  nurses  to  one  principal  tree,  all  the  former  might  be  displaced  gradually,  and 
the  latter  would  still  stand  only  eight  feet  apart. 

3671.  Nurse  plants  should,  in  every  possible  case,  be  such  as  are  most  valued  at  an 
early  period  of  growth.  The  larch  and  spruce  fir  should  be  used  liberally,  in  every  case 
where  they  will  grow  freely ;  sdll  it  is  not  intended  they  should  exclude  all  others, 
more  particularly  the  bircK,  which  has  most  of  the  properties  of  a  good  nurse,  such  as 
numerous  branches  and  ^uick  growth,  on  any  tolerable  soil  or  situation.  It  is  not, 
however,  like  the  others,  a  wood  of  general  application.  {Profitable  Planter^  p.  113.) 
Sang  also  adopts  the  proportion  of  three  nurses  to  one  principal,  and  employs  chiefly 
the  resinous  tribe,  and  looks  to  them  for  reimbursement  till  the  h«rd  timber  has  attained 
to  a  foot  in  diameter,  under  which  size  hard  timber  is  seldom  of  much  vahie.  His 
principals  are  planted  at  from  six  to  ten  feet  apart,  according  to  the  soil  and  situatkm. 
{Plant,  £dl.  p.  166. ) 

3572.  In  procuring  shelter  mwA  depends  on  the  mode  of  commencing  and  continuing 
plantations  on  bleak  sites.  Sang,  who.has  had  extensive  experience  in  this  part  of  planting, 
observes,  that  '*  every  plain,  and  most  fields  and  situations  for  planting,  in  this  country, 
have  what  may  be  called  a  windward  side,  which  is  more  exposed  to  the  destructive  blast 
than  any  other.  It  is  of  great  impoitanoe  to  be  apprised  of  this  circumstance,  and  to  be' 
able  to  fix  upon  the  most  exposed  side  of  the  proposed  forest  plantation.  Fix,  then,  upon 
the  windward  side  of  the  space  which  is  to  be  converted  into  a  forest,  mark  ofl^  a  hori- 
sontal  stripe  or  belt,  at  least  a  hundred  yards  in  breadth.  Let  this  portion  of  ground 
be  planted  thick,  say  at  the  distance  of  thirty  inches,  or  at  the  most  three  feet,  with  a 
mixture  of  larch,  sycamore,  and  elder,  in  equal  quantities  or  nearly  so,  if  the  soil  be 
adapted  for  rearing  these ;  but  if  it  be  better  adapted  for  Scots  pines,  then  let  it  be  planted 
with  them  at  the  distances  prescribed  for  the  above  mixture.  We  have  no  other  kinds 
that  will  thrive  better,  or  rise  more  quickly  in  bleak  situations,  than  those  just  mentioned. 
When  the  trees  in  this  belt  or  sone  have  risen  to  the  height  of  two  feet,  such  hard*wood 
trees  as  are  intended  ultimately  to  fill  the  ground  sliould  be  introduced,  at  the  distance  of 
eight  pr  ten  feet  from  each  other,  as  circumstances  may  admit.  At  this  period,  or  per* 
haps  a  year  or  two  afterwards,  according  to  the  bleak  or  exposed  situation  of  the 
grounds,  let  another  parallel  belt  or  zone,  of  nearly  equal  breadth,  be  added  to  the  one 
already  so  fkr  grown  up,  and  so  on,  till  the  whole  grounds  be  covered.  Jt  is  not  easy 
here  to  determine  on  the  exact  breadth  of  the  subsequent  belt  or  zones ;  this  matter 
must  be  regulated  by  the  degree  of  exposure  of  the  grounds,  by  the  shelter  afforded  by 
the  zone  previously  planted,  and  by  such  like  circumstances.**     {Plant,  KaL  p.  29.) 

3673.  In  situations  exposed  to  the  sea  breeze  a  similar  plan  may  be  successfully  fol- 
lowed, and  aided  in  eflbct,  by  beginning  with  a  wall ;  the  first  zone  having  reached  the 
height  of  the  wall,  plant  a  second,  a  third,  and  fourth,  and  so  on  till  you  cover  the  whole 
tract  to  be  wooded.  In  this  way  the  plantations  on  the  east  coast  of  Mid  Lothian, 
round  Gosford-house,  were  reared;  in  Sang's  manner,  the  mountains  of  Blair  and 
Dunkeld  were  clothed ;  and  examples,  we  are  inform^,  might  be  drawn  from  the 
Orkney  and  Shetland  islands. 

3674.  The  practice  of  mixing  trees  with  a  view  of  drawing  as  much  nourisfadieiit  from 
the  soil  as  possible,  and  giving,  as  it  used  to  be  said,  more  chances  of  success,  was  till 
very  lately  generally  appipved  of.  Marshal  advises  mixing  the  ash  with  the  oak,  be- 
cause the  latter  draws  its  nourishment  chiefly  from  the  subsoil,  and  the  former  from  the 
surface.  Niool  is  an  advocate  for  indiscriminate  mixture  (iVocltca/ i%riiter,  p.  77.)t 
and  Pontey  says,  «  both  reason  and  experience  vrill  fully  warrant  the  conclusion,  Ast 
the  greatest  possible  quantity  of  timber  is  to  be  obtained  by  planting  mixtures.**  {Prof' 
Planter^  p.  119.)    "  We  are  clearly  of  opinion,**  says  Sang,  *<  that  the  best  method  is 
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•0  plant  each  ftdrtin  diidiict  misses  or  groups^  pnmded  tbo  sitaatioii  and  qualify  of  fiia 
aoil  be  properiy  kept  in  view.  There  lias  hitherto  been  too  much  random  work  ^sarried 
on  with  respect  to  the  mixture  of  difTerent  kinds.  A  longer  practice,  and  more  expe- 
rience, will  disoover  better  methods  in  any  science.  That  of  planting  is  now  widely  ex* 
tended,  and  improrements  in  all  its  branches  are  introduced.  We,  therefore,  haying  a 
better  knowlei^  of  soils,  perhaps,  dian  our  forefathers  had,  can  with  greater  certainty 
assign  to  each  tree  its  proper  statun.  We  can,  perhaps,  at  sight,  decide  that  here  the 
oak  will  grow  to  peri^^on,  there  the  ash,  and  here  again  the  b^h ;  and  the  same  with 
respect  to  the  others.  If,  howerer,  there  h^ypen  to  be  a  piece  of  land  of  such  a  quaU^, 
that  it  may  be  said  to  be  equally  adapted  for  the  oak,  the  walnut,  or  the  Spanish  chestnut, 
it  will  be  proper  to  place  such  in  it,  in  a  mixed  way  as  the  principals ;  because  each 
sort  will  extract  its  own  proper  nourishment,  and  will  have  an  enlarged  range  of  pastur- 
age for  its  roots,  and  consequently  may  make  better  timber  trees. 

3675.  By  inditcrminately  mixing  different  kinds  of  hanl>wood  plants  in  a  plantation, 
there  is  hardly  a  doubt  that  the  ground  will  be  fully  cropped  with  one  kind  or  other ;  yet  it' 
very  often  happens,  in  cases  when  the  soil  is  evidently  well  adapted  to  the  most  valuable! 
sorts,  as  the  oak  perhaps,  that  there  is  hardly  one  oak  in  the  ground  for  a  hundred  that 
ought  to  have  been  planted.  We  have  known  this  imperfection  in  several  instances 
severely  felt.  It  not  unfrequently  happens,  too,  that  even  what  oaks  or  other  hard-wood 
trees  are  to  he  met  with,  are  overtopped  by  less  valuable  kinds,  or  perhaps  such,  all 
things  considered,  as  hardly  deserve  a  place.  Such  evils  may  be  prevented  by  planting 
with  attention  to  the  soil,  and  in  distinct  masses.  In  these  masses  are  insured  a  full 
crop,  by  being  properly  nursed  for  a  time  with  kinds  more  hardy,  or  which  afford  more 
shelter  dian  sudi  hard-wood  plants.  Tliere  is  no  rule  by'wbich  to  fix  the  size  or  extent 
of  any  of  these  masses.  Indeed,  the  more  various  they  are  made  in  size,  the  better  will 
they,  when  grown  up,  please  the  eye  of  a  person  of  taste.  Hiey  may  be  extended  from 
one  acre  to  fifty,  or  a  hundred  acres,  according  to  the  circumstances  of  soil  and  situation : 
their  shapes  will  accordingly  be  as  various  as  their  dimensions.  In  the  same  manner 
ought  all  the  resinous  kinds  to  be  planted,  which  are  intended  for  timber  trees;  nor. 
should  these  be  intermixed  with  any  other  scnrt,  but  be  in  distinct  masses  by  themselves. 
The  massing  of  larch,  the  pine,  and  the  fir  of  all  sorts,  is  the  least  laborious  and  surest 
means  of  good,  straight,  and  clean  timber.  It  is  by  planting,  or  rather  by  sowing  them 
in  masses,  by  placing  them  thick,  by  a  timous  pruning  and  gradual  thinning,  that  we 
can  with  certainty  attain  to  this  object."  (Plant,  Kal.  162  and  166.)  Our  opinion  is 
in  perfect  consonance  with  that  of  Sang,  and  for  the  same  reasons ;  and  we  may  add  as 
an  additional  one,  that  in  the  most  vigorous  natural  forests  one  species  of  tree  'will  gene- 
rally be  found  occupying  almost  exclusively  one  soil  and  situation,  while  in  forests  less 
vigorous  on  inferior  and  watery  soils,  mixtures  of  sorts  are  more  prevalent.  Tliis  may 
be  observed  by  comparing  New  Forest  with  the  natural  woods  round  Lochlomond,  and 
it  is  very  strikingly  exemplified  in  the  great  forests  of  Poland  and  Russia. 

3676.  J^h  respect  to  the  appearance  of  variety,  supposed  to  be  produced  by  mixing  a 
number  of  species  of  trees  together  in  the  same  plantation,  we  deny  that  variety  is  pro- 
duced. Wherever  there  is  variety  there  must  be  some  marked  feature  in  one  place, 
to  distinguish  it  from  another ;  but  in  a  mixed  plantation  the  appearance  is  every  where 
the  same  ;  and  ten  square  yards  at  any  one  part  of  it,  will  give  nearly  the  same  number 
and  kind  of  trees  as  ten  square  yards  at  any  other  part.  **  There  is  more  variety,** 
Repton  observes,  **  in  passing  from  a  grove  of  oaks  to  a  grove  of  firs,  than  in  passing 
through  a  wood  composed  of  a  hundred  different  species,  as  they  are  usually  mixed. 
together.  By  this  indiscriminate  mixture  of  every  kind  of  tree  in  planting,  all  varie^ 
is  destroyed  by  the  excess  of  variety,  whether  it  is  adopted  in  belts,  clumps,  or  more 
extensive  masses.  For  example,  if  ten  clumps  bo  composed  of  ten  different  sorts 
of  trees  in  each,  they  become  so  many  things  exactly  similar ;  but  if  each  clump  con-* 
sists  of  the  same  sort  of  trees,  they  become  ten  different  things,  of  which  one  may  here- 
after furnish  a  group  of  oaks,  another  of  elms,  another  of  chestnuts,  or  of  thorns,  &c. 
In  like  manner,  in  the  modem  belt,  the  recurrence  and  monotony  of  the  same  mixture 
of  trees  of  all  the  different  kinds,  tlirough  a  long  drive,  make  it  the  more  tedious,  in 
proportion  as  it  is  long.  In  part  of  ^e  drive  at  Woburn,  evergreens  alone  prevail, 
which  is  a  circumstance  of  grandeur,  of  variety,  of  novel^,  and,  I  may  add,  of  winter 
comfort,  that  I  never  saw  adopted  in  any  other  place,  on  so  magnificent  a  scale.  The 
contrast  of  passing  fVom  a  wood  of  deciduous  trees  to  a  wood  of  eveigreens,  must 
be  felt  by  the  most  heedless  observer ;  and  the  same  sort  of  pleasure,  though  in  a  weaker 
degree,  would  be  felt,  in  the  course  of  a  drive,  if  the  trees  of  different  kinds  were 
collected  in  small  groups  or  masses  by  themselves,  instead  of  being  blended  indis- 
criminately." (Enquiry  into  Changes  of  Taste,  ^c,  p.  23.) 

3677.  Sir  WiUiam  Chambert,  oTid  Price,  agree  in  recommending  the  imitation  of 
natural  forests  in  the  arrangement  of  the  species.  In  these,  natiu^  disseminates  her 
planta  by  scattering  their  seeds,  and  the  offspring  rise  round  tlie  parent  in  masses  or 
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breadtfa%  depending  on  a  variety  of  circumstances,  but  chiefly  on  the  iBMiility  which  these 
■Beds  imord  for  being  carried  to  a  distance  by  the  wind,  the  rain,  and  by  birds  or  other 
animals.  At  last  t\uA  species  which  had  enjoyed  a  maximum  of  natural  advantages  is* 
found  to  prevail  as  far  as  this  maximum  extended,  stretching  along  in  masses  and  irregular 
portions  of  surface,  till  circumstances  changing  in  favor  of  some  other  species,  that 
takes  the  precedence  in  its  turn.  In  this  way  it  will  be  generally  found,  that  the 
number  of  spedes,  and  the  extent  and  style  of  the  lyisses  in  which  they  prevail,  bears 
a  strict  analogy  to  the  changes  of  sml  and  surface ;  and  this  holds  good,  not  only  with 
respect  to  trees  and  shrubs,  but  to  plants,  grasses,  and  even  the  mossy  tribe. 

StcT.  V.     Of  the  Culture  tf  Phnlatiom, 

5678.  Most  men  consider  a  tree  tvhen  once  planted,  as  done  with ;  though,  as  every 
one  knows,  the-  progress  and  products  of  trees,  like  those  of  other  plants,  may  be 
greatly  increased  or  modified  by  cultivating  the  soil,  pruning,  and  thinning. 

SuBSKCT.  I*     Of  the  Culture  of  the  SoU  among  Trees, 

5679.  With  respect  to  the  culture  of  the  soil,  it  is  evident,  that  young  plantations 
should  be  kept  clear  of  such  weeds  as  have  a  tendency  to  smother  the  plants ;  and  though 
this  is  not  likely  to  take  place  on  heaths  and  barren  sites,  yet  even  these  should  be 
looked  over  once  or  twice  during  summer,  and  at  least  those  weeds  removed  which 
are  conspicuously  injurious.  In  grounds  which  have  been  prepared  previously  to  plant- 
ing, weeding,  hoeing  by  hand,  or  by  the  horse  hoe,  and  digging  or  ploughing,  become 
necessary  according  to  circumstances.  The  hoeings  are  performed  in  summer  to 
destroy  weeds,  and  render  the  soil  pervious  to  the  weather ;  the  ploughing  and  diggings 
in  winter  are  for  the  same  purpose,  and  sometimes  to  prepare  the  soQ  for  spring  crops. 
These,  both  Pontey  and  Sang  allow,  may  be  occasionally  introduced  among  newly-planted 
trees ;  though  it  must  not  be  forgotten  that  relatively  to  the  trees,  the  plants  composing 
such  crops  are  weeds,  and  some  of  them,  as  the  potatoe,  weeds  of  the  most  exhausting 
kind.     Sang  uses  a  hoe  of  larger  size  than  usual   (Jig.  455  d.) 

3680.  In  preparing  lands  for  sovping  woods,  Sang  ploughs  in  manure,  sows  in  rows  six 
feet  apart,  by  which  he  is  enabled  to  crop  the  ground  between,  with  low  growing  early 
potatoes,  turnips,  and  lettuce ;  but  not  with  young  trees  as  a  sort  of  nursery,  as  they  prove 
more  scourging  crops  than  esculent  vegetables ;  nor  with  grain,  as  not  admitting  of 
culture/ and  being  too  exhausting  for  the  soil.  Marshal,  and  some  other  authors,  how. 
ever,  approve  of  sowing  the  tree  seeds  with  a  crop  of  grain,  and  hoeing  up  the  stubble 
and  weeds  when  the  crop  is  removed. 

3681.  P<mtey  observes,  « that  wherever  preparing  the  soQ  for  planting  is  thought 
necessary,  that  of  cultivating  it  for  some  years  ailerwards,  will  generally  be  thought  the 
same ;  flight  crops  of  potatoes  wi^  short  tops,  or  turnips,  may  be  admitted  into  such 
plantations  with  advantage  for  two  or  three  years,  as  they  create  a  necessity  for  annually 
digging  or  stirring  the  surface,  and  tend  very  materially  to  accelerate  the  growth  of  the 
plants.  It  may  be  objected,  that  such  crops  must  impoverish  the  soil,  and  no  doubt  but 
such  is  the  fact,  so  far  as  common  vegetables  are  concerned ;  but  as  to  the  production  of 
wood,  its  support  depends,  in  a  great  measure,  on  a  different  species  of  nutriment ;  and 
hence,  I  could  never  observe,  that  such  cropping  damaged  it  materially."  {Pr^. 
Plant,  p.  153.) 

3682.  Osier  plantations,  for  baskets,  wOlows,  and  hoops,  require  digging  and  cleaning 
during  the  whole  course  of  their  existence ;  and  so  do  hedge-rows  to  a  certain  extent, 
and  some  ornamental  plantations. 

SuBsacT.  2.     Of  the  FHUng  up  of  Blanks  or  Ftdlwres  m  PlanttUions, 

3683.  JFVling  up  blanks  is  one  of  the  first  operations  that  occurs  on  the  culture  of 
plantations  next  to  the  general  culture  of  the  soil,  and  the  care  of  the  external  fences. 
According  to  Sang,  **  a  forest  plantation,  either  in  the  mass  form  or  mdinary'  mix- 
ture, should  remain  several  years  after  planting,  before  filling  up  the  vacancies,  by  the 
death  of  the  hard  wood-plants,  takes  place.  Hard-wood  planti,  in  tlic  first  year,  and  even 
sometimes  in  the  second  year  after  planting,  die  down  quite  to  the  surface  of  the  ground, 
anji  are  apparently  dead,  while  their  roots,  and  the  wood  immediately  above  them,  are 
quite  fresh,  and  capable  of  producing  very  vigorous  shoots,  which  they  frequently  do 
produce,  if  allowed  to  stand  in  their  places.  If  a  tree,  such  as  that  above  alluded  to,  be 
taken  out  the  first  or  second  year  after  planting,  and  the  place  filled  up  with  a  fresh  plant 
of  the  same  kind,  what  happened  to  the  former  may  probably  happen  to  the  latter;  and 
so  the  period  of  raising  a  plant  on  the  spot  may  be  protracted  to  a  great  length  of  time  ; 
cv  itts  possible  this  object  may  never  be  gained. 

3684.  The  JUUng  up  of  the  hard-wood  kinds  in  a  plantation  which  has  been  planted 
after  trenching,  or  summer  fallow,  and  which  has  been  kept  clean  by  the  hoe,  may  be  done 
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with  safety  at  an  earlier  period  tiian  under  the  foregoing  circumatanoes ;  becauae  the 
trees,  in  the  present  caae,  have  greater  enoooragement  to  grow  vigorously  after  planting, 
and.  may  be  more  easily  ascertained  to  be  entirely  dead,  than  wlKre  the  natural  herbage 
is  allowed  to  grow  among  them. 

5685.  But  the  JUling  up  of  larches  and  pines  may  take  place  the  first  spring  after  the 
plantation  has  been  made ;  because  such  of  these  trees  as  have  died  are  more  easily 
distinguished.  In  many  cases  where  a  larch  or  pine  loses  its  top,  either  by  dying  down,  or 
the  biting  of  hares  or  rabbits,  th#  most  vigorous  lateral  branch  is  elected  by  nature  to 
supply  the  Befidency,  which  by  degrees  assumes  the  character  of  an  original  top.  Pines, 
and  larches,  therefore,  which  have  fresh  lateral  branches,  are  not  to  be  displaced,  although 
they  have  lost  their  tops.  Indeed  no  tree  in  the  forest,  or  other  plantation,  ought  to  be 
removed  until  there  be  no  hope  for  its  recovery. 

5686.  If  the  JUling  up  of  pUmtations  beUft  undone  tiU  the  trees  have  risen  to  fifteen  or 
twenty  feet  m  height,  their  roots  are  spread  iar  abroad,  and  their  tops  occupy  a  oon-> 
aiderable  qiece.  The  introduction  of  two  or  three  plants,  from  a  foot  to  three  feet  in 
height,  at  a  particular  deficient  place,  can  never,  in  the  above  circumstances,  be  attended 
with  any  advantage.  Such  plants  may,  indeed,  become  bushes,  and  may  answer  well 
enough  in  the  character  of  underwood,  but  they  will  for  ever  remain  unfit  for  any  other 
purpose.  It  is  highly  improper  then,  to  commence  filling  up  of  hard-wood  plantations, 
before  the  third  year  after  planting ;  or  to  protract  it  beyond  tfie  fifth  or  the  sixth.  March. 
is  the  proper  season  for  this  operation.     {Plant,  Kal,  295.) 

SoasKCT.  3.     Of  Pruning  and  Heading  Down  Trees  in  Plantations. 

3687.  Pruning  is  the  most  important  operation  of  tree  cuUurey  since  on  it,  in  almost 
every  case,  depends  tlie  ultimate  value,  and  in  most  cases,  the  actual  bulk  of  timber  pro- 
duced. In  the  purposes  of  pruning,  as  for  most  other  practicable  purposes,  the  division 
of  trees  into  resinous  or  frondose-branched  trees,  and  into  non-resinous  or  branchy- 
beaded  sorts  is  of  use.  The  main  object  in  pruning  frondose-branched  trees,  is  to  pro- 
duce a  trunk  with  clean  bark  and  sound  timber;  th^  in  pruning  branchy-stemmed  trees, 
is  principally  to  direct  the  ligneous  matter  of  the  tree  into  the  main  stem  or  trunk,  and 
also  to  produce  a  clean  stem  and  sound  timber,  as  in  the  other  case.  Hie  branches  of 
frondose  trees,  unless  in  extraordinary  cases,  never  acquire  a  timber  siie,  but  rot  oS* 
from  the  bottom  upwards,  as  the  tree  advances  in  height  and  age ;  and,  therefore^  whe- 
ther pruned  or  not,  the  quantity  of  timber  in  the  form  of  trunk  is  the  same.  The 
branches  of  the  other  division  of  trees,  however,  when  left  to  spread  out  on  every  side, 
often  acquire  a  timber-like  size ;  and  as  the  ligneous  matter  they  contain  is.in  general  fiur 
lirom  bemg  so  valuable  as  when  produced  in  3ie  fonn  of  a  straight  stem,  the  loss  by  not 
pruning  off  their  side  branches  or  preventing  them  from  acquiring  a  timber-like  size  is 
evident.  On  the  other  hand,  when  they  are  broken  off  by  accident,  or  rot  off  by  being 
crowded  together,  the  timber  of  the  trunk,  though  in  -these  cases  increased  in. quantity,  is 
rendered  knotty  and  rotten  in  quality. 

5688.  With  respect  to  the  manner  of  pruning^  Sang  observes,  <<  where  straight  tim- 
ber is  the  object,  both  classes  in  their  infancy  should  be  feathered  from  the  bottom 
upwards,  keeping  the  tops  light  and  spiral,  something  resembling  a  young  larch  {Jig^ 
457  a),  llie  proportion  of  their  tops  should 
foe  gradually  diminished,  year  by  year,  till 
about  their  twentieth  year,  when  they  should 
occupy  about  a  third  part  of  the  height  of 
the  plant ;  that  is,  if  the  tree  be  thirty  feet 
high,  the  topshould  be  ten  feet  {b).  In  all 
cases  in  pruning  off  the  branches,  the  utmost 
care  must  be  taken  not  to  leave  any  stumps 
ati^ng  out,  but  cut  them  into  the  quici. 
It  is  only  by  this  means  that  clean  timber 
can  be  procured  for  the  joiner;  or  slightly 
atemmed  trees  to  please  the  eye.  It  is  a 
very  general  practice  to  leave  snags  or 
stumpa  (c) ;  before  the  bole  can  be  enlarged 
sufficiendy  to  cover  these,  many  3rears  must 
elapse ;  the  stumps  in  the  meantime  become 
rotten ;  and  the  consequence  is,  timber  which 
when  sawn  up  (d),  is  only  fit  for  fuel" 

5689.  Pontey  justly  observes,  « that  the 
sap  of  a  tree  may  be  considered  as  the  raw  ma- 
terial ftimiahed  by  nature ;  andman,thema- 
nufiKtiirer  who  moulds  it  into  the  form  most  useful  for  hit  purpose.    A  moderate  quantity 
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of  ietTcs  and  stnall  wood  is  neceanry  to  every  tree ;  but  all  above  that  quantity  are  of  no 
uae  to  the  plant,  and  of  little  value  to  its  owner."    (Forest  Pruner,  158  and  153.) 

369Qb  The  great  importante  of  the  leaves  of  trees  must  never  be  lost  sight  of :  in 
attending  to  these  instructions  their  use  is  not,  as  Pontey  asserts,  to  attract  the  sap,  but 
to  elaborate  it  when  propelled  to  them,  and  thus  form  the  extract  or  food  taken  in  by  the 
plant,  into  a  fluid  analogous  to  blood,  and  which  is  returned  so  formed  by  the  leaves  into 
the  inner  baik  and  soft  wood.     It  must  be  a  very  nice  point,  therefore,  to  determine  the 

ritity  of  branches  or  leaves  that  should  be  left  on  each  tree  ;  and  if  no  more  are  left 
what  are  necessary,  then  in  the  case  of  accidents  to  them  from  insect^  the  promas 
of  the  tree  will  be  «ioobly  retarded.  Experience  alone  can  determine  these  tfamgs. 
Both  Pontey  and  Sang  agree  that  **  strength  is  gained  as  effectually  by  a  lew  branches 
to  a  head  as  by  many." 

3691 .  Tke  general  seasons  of  pruning  are  winter  and  spring,  and  for  the  gean  mid- 
summer, as  it  is  found  to  gum  very  much  at  any  other  season.  Pontey  says,  *'  as  to  the 
proper  seasons  of  pruning  there  is  only  one  difficulty ;  and  that  is,  discovering  die  wrong 
one,  or  the  particular  time  that  trees  will  bleed.  Only  two  trees  have  been  found  which 
bleed  uniformly  at  certain  seasons,  namely,  the  sycamore,  and  firs,  which  bleed  as  soon  aa 
the  sap  begins  to  move." 

3692.  In  sjmng  pruning  desist  when  bleeding  takes  place.  As  a  general  rule,  Pontey 
thinks  **  summer  preferable  to  winter^runing ;  liecause,  in  proportion  as  wounds  are  made 
early  they  heal  so  much  more  in  the  same  season."  (Forest  Pruner,  S36.)  Sang  8us> 
pends  pruning  firom  the  end  of  February  to  the  middle  of  July,  but  carries  it  on  during 
every  other  month  of  the  year ;  pruning  the  gean,  or  any  other  tree  very  apt  to  gum, 
only  in  July  and  August.     (IHant,  Xal.  268.  j 

3693.  With  respect  to  tlte  implements  to  be  used^  Sang  observes,  «  in  every  case  where 
the  knife  is  capable  of  lopping  off  the  branch  in  question,  namely,  in  tlie  pruning  of 
inihnt  plants,  it  is  the  only  instrument  necessary.  All  other  branches  should  be  taken  off 
by  the  saw.  A  hatchet,  or  a  chisel,  should  never  be  used.  Every  wound  on  the  stem,  or 
bole,  should  be  quite  into  the  quick,  that  is,  to  the  level  and  depth  of  the  bark ;  nor 
should  the  least  protuberance  be  left.  The  branch  to  be  lopped  off  by  the  saw  should, 
in  all  cases,  be  notched  or  slightly  cut  on  the  under  side,  in  order  to  prevent  the  bark 
from  being  torn  in  the  fbll ;  and  when  the  branch  has  been  removed,  the  edges  of  the 
wound,  if  anywise  ragged,  should  be  pared  smooth  with  the  knife.  If  the  tree  be  vigorous, 
nature  will  soon  cover  the  wound  with  the  bark,  without  the  addition  of  any  plaster  to 
exclude  the  air.  In  the  shortening  of  a  strong  branch,  the  position  of  which  is  pretty 
upright,  it  should  be  observed  to  draw  the  saw  obliquely  across  it,  in  such  a  manner  aa 
that  the  face  of  the  wound  shall  be  incapable  of  retaining  moisture ;  and  afterwards  to 
smooth  the  edgesof  the  bark  with  a  knife."     (Plant,  Kal,  181.) 

3694.  In  every  case  wkere  the  branches  are  too  large  fir  the  knife,  Pontey  prefcn  the  mw 
as  the  best  and  most  expeditious  instrument ;  and  one,  the  use  of  which  is  mora  esaily 
acquired  by  a  laborer  than  that  of  either  the  bill  or  axe.  In  •*  large  woik"  he  uses  tha 
common  carpenter's  saw ;  for  smaller  branches,  one  with  somewhat  finer  teeth,  with  the 
plafee  of  steel,  about  twenty  inches  long.  —  Having  stated  what  is  general  in  prun- 
ing, the  next  thing  is  to  submit  some  particular  applications  of  the  art  to  resinous  and 
non-resinous  timber-trees,  copse-wood,  osier-holts,  hedges  and  hedge-rows,  and  trees  in 
parks. 

3695.  Resinous  trees,  Pontey  and  Sang  agree,  should  not  be  pruned  at  so  ctriy  an 
age  aa  the  non-resinous  kinds.  Sang  commences  about  the  sixth  or  eighth  year,  accord- 
ing to  their  strength  or  vigor,  and  removes  no  more  dian  one  or  two  tien  c^  branches  at 
once.  Pontey,  when  the  plants  are  about  eight  feet  high,  gives  the  first  pruning  by 
"  displacing  two,  or  at  most  three  tiers  of  the  lower  brancfaM^s ;  after  which,  intervals  of 
three  yean  might  elapse  between  the  prunings,  never  displacing  more  than  two  tien  at 
once,  except  more  shall  prove  dead."  (Forest  Pruner,  204.)  Sang  judiciously  ob- 
serves, "  excessive  pruning,  either  of  pines,  larches,  or  deciduous  trees  of  any  sort,  is 
highly  injurious,  not  only  to  tlie  health  of  the  plant,  but  to  the  perfection  of  the  wood. 
If  a  sufficient  number  of  branches  are  not  left  on  the  young  plant  to  produce  abundanca 
of  leaves,  perfectly  to  concoct  its  juice,  the  timber  will  be  loose  in  its  texture,  and  liable 
to  premature  decay."  (Plant.  Kal,  182.)  The  opinions  of  Nicol  and  Montdth  are  at 
variance  with  those  of  Pontey  and  Sang,  as  to  pruning  resinous  trees*  Nicol  advisee 
leaving  snags  (Pract,  Plant,  213.)>  ^^^  Monteith  {Forest,  Giitdf,  45.)  says,  <<  never 
cut  off  a  branch  till  it  has  begun  to  rot,  as  the  bleeding  of  a  live  branch  will  go  fiv  to 
kill  the  tree." 

3696.  Non-resinous  trees.  Sang  observes,  <*  should  be  pruned  betimes^  or  rather  ttom 
thvir  infancy,  and  thenceforward  at  intervals  of  one,  or  at  most  two,  years.     If  the. 
pruning  of  young  forest-trees  is.  performed  at  intervals  of  eight  or  ten  yean,  the  growth 
is  unnecessarily  thrown  away,  and  wounds  ara  inflicted  which  will  ever  after  remain 
blemishes  in  the  timber;  whereas,  if  the  supwfluous  or  competing  brandies  had  been 
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ranoTcd  ammaJOj,  and  before  they  obtained  a  large  aise,  the  places  from  which  they 
issued  would  be  imperoeptibley  or  at  least  not  hurtful  to  the  timber,  when  it  came  to  Iha 
hand  of  the  artist." 

3697.  The  pmmng  of  all  deciduous  trees  tkoutd  be  b^gun  at  the  top^  or  at  least  those 
branches  which  are  to  be  removed  from  thence  should  never.be  lost  si^t  of.  **  Having 
fixed  upon  what  may  be  deemed  the  best  shoot  for  a  leader^  or  that  by  which  the  stem  is 
most  evidently  to  be  elongated  and  enlarged,  every  other  branch  on  the  plant  should  be 
rendered  subservient  to  it,  either  by  removing  th«n  instantly,  or  by  shortening  them. 
Where  a  plant  has  branched  into  two  or  more  rival  stems,  and  there  are  no  other  very 
strong  branches  upon  it,  nothing  more  is  required  than  simply  to  lop  off  the  weakest 
clean  by  the  bole,  leaving  only  the  strongest  and  most  promising  shoot.  If  three  or 
four  shoots  or  branches  be  contending  for  the  ascendancy,  they  should,  in  like  mannery 
be  lopped  off,  leaving  only  the  most  promising.  If  any  of  the  branches  which  have 
been  left  further  down  on  the  bole  of  the  plant  at  former  prunings  have  become  very 
strong,  or  have  extended  their  extremities  far,,  they  should  either  be  taken  clean  off,  by  the 
b(rie,  or  be  shortened  at  a  proper  distance  from  it;  observing  always  to  shorten  at  a 
lateral  twig  of  considerable  length.  It  is  of  importance  that  the  tree  be  equally  poised  ; 
and,  therefore,  if  it  have  stronger  branches  on  the  one  side  than  the  other,  tb^  should 
either  be  removed  or  be  shortened.  Thus,  a  properly  trained  tree,  under  twen^  feet 
in  height,  should  appear  light  and  spiral,  from  within  a  yard  or  two  of  the  ground  to 
the  upper  extremity ;  its  stem  being  furnished  with  a  moderate  number  of  twigs  and 
small  branches,  in  order  to  detain  the  sap,  and  circulate  it  more  equally  through  the 
plant 

3698.  The  tubaeguent  prunings  of  trees  of  this  me,  standing  in  a  close  plantation,  will 
require  much  less  attenticm ;  adl  that  is  wanted  will  consist  in  keeping  their  leading 
shoots  single.  From  the  want  of  air,  their  lateral  branches  will  not  be  allowed  to  ex- 
tend, but  will  remain  as  twigs  upon  the  stem.  These,  however,  frequently  become 
dead  branches ;  and  if  such  were  allowed  to  remain  at  all  on  the  trees,  they  would  infal* 
libly  produce  blemishes  calculated  greatly  to  diminish  the  value  oi  the  timber :  hence 
the  impropriety  of  allowing  any  branch  to  die  on  the  bole  of  a  tree ;  indeed,  all  branches 
should  be  removed  when  they  are  alive ;  such  a  method,  to  our  knowledge,  being  the 
only  sure  one  to  make  good  timber.  From  these  circumstances,  an  annual  pruning,  or 
at  least  an  annual  examination  of  all  forests,  is  necessary.     (Plant.  JTaL) 

3699.  Heading  damn  such  non-resinous  trees  as  stole,  we  have  already  stated  to  be 
an  important  operation.  After  the  trees  have  been  three  or  four  3rears  planted,  Sang 
directs,  that  *^  sudi  as  have  not  bq^n  to  grow  freely  should  be  headed  down  to  within 
three  or  fimr  indies  <^  the  ground.  The  cut  must  be  made  with  the  pruning-knife  in  a 
sloping  direction,  with  one  effort.  Great  care  should  be  taken  not  to  bend  over  the  tree 
in  the  act  of  cutting.  By  so  bending,  the  root  may  be  split,  a  thing  which  too  often 
happens.  The  operation  should  be  performed  in  March,  and  not  at  an  earlier  period  of 
the  season,  because  the  wounded  part  might  receive  much  injury  from  the  severe 
weather  in  January  and  Fdi>ruary,  and  the  expected  shoot  be  thereby  prevented  from 
rising  so  strong  and  vigorous.*'  (Plant.  Kalend,  297.)  Buffon,  in  a  Memorial  on  the 
Culture  of  Woods,  presented  to  the  French  government  in  1 742,  says  he  has  repeated  this 
experiment  so  often,  that  he  considers  it  as  the  most  useful  practice  he  knows  in  the  cuk 
ture  of  woods. 

3700.  JW  the  purpose  of  producing  bends  for  Mp-ttmber,  various  modes  of  pruning 
liave  been  proposeid,  as  such  bends  always  fetch  the  highest  price.  According  to  Pon* 
tey,  '<  little  is  hasarded  by  saying,  that  if  plenty  of  long,  clean,  straight,  free-grown 
trees  could  be  got,  steaming  and  a  screw  i^paratus  would  form  bends." 

3701.  Monteitk,  a  timber  valuator  of  great  experience,  and  in  extensive  practice,  says^ 
the  valne  of  the  oak,  the  broad-leaved  elm,  and  Spanish  chestnut,  depends  a  good  deal 
on  their  being  crooked,  as  they  are  all  used  in  ship  building.  He  says  he  has  seen  trees 
successfully  trained  into  crooked  shapes  of  great  value,  in  the  following  manner:  «  If 
you  have  an  oak,  elm,  or  chestnut,  that  has  two  stems,  as  it  were,  striring  for  the  supe- 
riority, lop  or  prune  off  the  straightest  stem ;  and  if  a  tree  that  is  not  likdy  to  be  of  such 
value  be  standing  on  that  side  to  which  the  stem  left  seems  to  incline  to  a  horizontal 
poeitieo,  take  away  the  tree,  and  thus  give  the  other  every  chance  of  growing  horison- 
tally  At  this  time  it  will  be  necessary  to  take  away  a  few  of  the  perpendicular  shoots  off 
the  horizontal  branch ;  and,  indeed,  if  these  branches,  which  is  sometimes  the  case  in 
such  trees»  seem  to  contend,  take  away  most  of  them ;  but  if  they  do  not,  it  is  better 
at  this  time  not  to  prune  over  much,  except  the  crooked  shoots  on  the  horizontal 
branch,  till  they  arrive  at  the  height  of  fifteen,  or  even  twenty  feet.  By  this  time 
it  will  be  easily  seen  what  kind  of  tree  it  is  likely  to  form  ;  and,  if  it  inclines  to  grow 
crooked,  Kgfaten  a  little  the  top  of  the  tree,  by  taking  off  a  few  of  the  crooked  branches 
on  the  straighter  side^  allowing  all  the  branches  to  remain  on  the  side  to  which  the  tree 
iadtBca  to  crooky  lo  give  it  more  weight,  and  to  diaw  moat  of  the  juice  or  sap  that  way, 
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and  it  wQl  naturally  incHne  more  to  the  crook ;  at  the  nme  t&ne  clearing  away  any 
other  tree-  on  the  crooked  side,  that  may  be  apt,  with  the  wind,  to  whip  the  ade  of  the 
tree  to  which  it  inclines  to  crook.  Also  taking  away  such  trees  of  less  Talue  as  may 
prevent  it  from  spreading  out  to  the  one  aide  more  than  to  the  other.**  He  adds,  *'  I 
have  m3r8elf  tried  the  experiment  with  several  oak  trees  at  about  twelve  feet  high,  that 
were  a  little  inclined  to  crook,  and  that  had  also  a  main  branch  inclined  to  a  horiaootal 
positicm.  In  the  course  of  less  than  twenty  jrears,  I  had  the  pleasure  of  seeing  some  of 
these  very  trees  grow  so  very  crooked  that  the  branch  would  work  in  with  the  main 
stem  or  bod^  of  the  tree,  to  a  complete  knee,  or  square,  which  is  the  most  valuable  of 
all  trees;  and,  as  ten* trees  of  crooked  oak  are  required  for  one  straight  one,  it  is 
of  the  most  essential  consequence  to  have  crooked  oak  trees ;  and  besides,  an  oak  tree, 
properly  crooked,  that  will  answer  for  a  large  knee,  (say  the  main  branch,  to  be  fit  to 
work  in  with  the  body  or  trunk  of  the  tree  without  much  waste  of  wood),  is  nearly 
double  in  value  to  the  same  number  of  straight  trees ;  and,  indeed,  knees  of  oak  are 
extremely  scarce,  and  difficult  to  be  got." 

S702.  PoTUey  **  knows  of  no  way  by  which  bends  of  tolerable  scantlings  (knees  ex- 
cepted) can  be  produced  with  certainty  and  little  trouble,  but  from  a  side  branch 
kept  in  a  bent  position  by  the  branches  of  another  tree  or  trees  overhanging  its  stem.** 
{Forest  Pruner,  174.) 

370S.  Coppice  woods,  in  so  far  as  grown  for  poles  or  bark,  require  pruning  on  the 
same  principle  as  timber  trees,  in  order  to  modify  the  ligneous  matter  into  stem,  and 
produce  clean  bark.  In  as  far  as  tfaey  are  grown  tor  fence  wood,  fuel,  or  besom  q>ray, 
no  pruning  is  required. 

3704.  Osier  holts  require  the  laterals  to  be  pinched  off  the  shoots  intended  for  hoops ; 
those  of  the  basket-maker  seldom  produce  any.  Hie  stools,  also,  require  to  be  kept  free 
from  dead  wood,  and  stinted  knot^  protuberances. 

3705.  Hedges  require  side  pruning,  or  switching,  fitim  their  first  planting,  so  as  gra- 
dually to  mould  them  into  "  the  wedge  shape,  tapering  from  bottom  to  top  on  both  ndcs 
equally,  till  they  meet  in  a  point  at  the  top.  Two  feet  at  bottom  is  a  sufficient  breadth 
for  a  five  feet  hedge  p  a  greato*  or  less  height  should  have  the  bottom  wider  or  nar- 
rower, accordingly.  In  dressing  young  hedges,  either  of  the  deciduous  or  evergreen 
kinds,  the  sides  only  should  be  cut  till  the  hedge  arrive  at  the  proposed  height,  unless 
it  be  necessary,  for  the  sake  of  shelter,  to  cut  their  tops  over,  in  order  to  make  the 
hedges  thicker  of  branches.  Such  cutting  of  the  upright  shooCe,  however,  is  not  of 
any  great  use  in  this  respect ;  because  every  hawthorn  hedge  sends  out  a  number  of 
side  shoots,  which,  if  encouraged,  by  keeping  the  top  wedge^haped  as  above^  will  make 
it  abundantly  thick.**  {Sangf  447.)  In  pruning  hedges^  some  use  shean;  but  the 
hedge-bill  is  the  most  proper  instrument,  producing  a  smooth  unfractured  section,  not 
so  apt  to  throw  out  a  number  of  small  useless  shoots  as  generally  follow  the  bruised  cut 
of  the  shears. 

3706.  Hedge-^row  trees  require  to  be  pruned  to  a  tall,  dean,  erect  stems,  as  at  once 
producing  more  timber,  and  doing  least  injury  to  the  ground  under  their  drip  and 
shade. 

3707.  Trees  in  strips  for  shelter,  or  screens  for  concealfnent,  ought  to  be  furnished 
with  branches  from  the  bottom  upwards ;  unless  undergrowth  supply  this  deficiency. 
Where  this  is  not  the  case,  care  should  be  had  that  the  trees  be  pruned  into  conical 
shapes,  so  as  that  the  lower  branches  may  be  as  little  as  possible  excluded  firom  the  influ* 
ence  of  the  weather  by  the  upper  ones. 

3708.  Trees  for  shade,  where  shelter  from  winds  is  not  wanting,  should  be  pruned  to 
ample  spreading  heads  with  naked  stems ;  the  stems  should  be  of  such  a  height  that  the 
6un*s  rays,  at  midday,  in  midsummer,  may  not  fidl  within  some  yards  of  the  base  of  the 
trunk ;  thus  leaving  under  the  trees,  as  well  as  on  its  shady  side,  a  space  for  the  repose  of 
men  or  cattle. 

SuBsxcT.  4.     Of  Thinning  Young  Plantations, 

3709.  The  properly  thinning  ou^  of  plantations.  Sang  observes,  «Ms  a  matter  of  the 
first  importance  in  their  culture.  However  much  attention  be  paid  to  the  article  of 
pruning,  if  the  plantation  be  left  too  tfaidL,  it  will  be  inevitably  ruined.  A  circulation 
of  air,  neither  too  great  nor  small,  is  essential  to  the  welfare  of  the  whole.  This  should 
not  be  wanting  at  any  period  of  the  growth  of  the  plantation ;  but  in  cases  where  it  has  been 
prevented  by  neglect,  it  should  not  be  admitted  all' at  once,  or  suddenly.  Opening  a 
plantation  too  much  at  once,  is  a  sure  way  to  destroy  its  health  and  vigor.  In  thinning, 
the  consideration  which  should,  in  all  cases,  predominate,  is  to  cut  Sar  the  good  of  the 
timber  left,  disregarding  the  value  of  the  thinnings.  For,  if  we  have  it  in  our  choice  to 
leave  a  gocxi,  and  take  away  a  bad  plant  or  kind,  and  if  it  be  necessary  that  one  of  the 
two  should  fall,  the  only  question  should  be,  by  leaving  which  of  them  shall  we  do  most 
justice  to  the  laudable  intention  of  raising  exctrll^t  and  full  sized  timber  for  the  bcocfit 
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of  ounelTet  atid  of  poiterity  ?  Tbo  wont  tree  thould  never  be  kft^  bvl  with  the  yrwem 
of  fiUuig  up  en  accidental  vacancy. 

Sil€i  7n  tkinmng  mued  planiaUmu,  the  removing  of  the  nurses  Is  the  first  object 
which  generally  claims  attention.  This  however  should  be  cautiously  performed ;  other- 
wise the  intention  of  nursing  micht,  after  all,  be  thwarted.  If  tbie  situation  be  much 
exposed,  it  will  be  prudent  to  retain  more  nurses,  although  the  plantation  itself  be  rather 
crowded,  than  where  the  situation  is  shdtered.  In  no  cases,  however,  should  the  nuraea 
besuffered  to  overtop  or  whip  the  pbmts  Intended  for  a  timber  crop ;  and  for  tlus  reason, 
in  bleak  situations,  and  when  perhaps  particular  nurse  plants  can  hardly  be  spared, 
it  may  be  sometimes  necessary  to  prune  off  the  branches  from  one  side  entirely.  At 
subsequent  thinnings,  such  pruned  or  disfigured  plants  are  first  to  be  removed ;  and  then 
those  which,  firom  their  situation,  may  best  be  dispensed  with. 

S711.  At  tphat  period  of  ike  age  of  the  plantation  the  nunes  are  to  be  removed,  cannot 
easily  be  determined ;  and,  indeed,  if  the  nurses  chiefly  consist  of  larches,  it  may  with 
proprie^  be  said,  that  they  should  never  be  totally  removed,  while  any  of  tiie  other  kinds 
remain.  For,  besides  tlmt  this  plant  is  admirably  calculated  to  compose  part  of  a  beauti- 
ful mixture,  it  is  excelled  by  few  kinds,  perhaps,  by  none  as  a  timber  tree. 

37 12.  But  when  the  nurses  consist  of  inferior  kinds,  such  as  the  mountain  ash  or  Scota 
pine,  they  should  generally  be  all  moved  by  the  time  the  plantation  arrives  at  the  height 
uf  fifteen  or  twenty  feet,  in  order  that  the  timber  trees  may  not,  by  their  means,  be 
drawn  up  too  weak  and  slender.  Before  this  time  it  may  probably  be  necessary  to  thin 
out  a  part  of  the  other  kinds.  The  least  valuable,  and  the  least  thriving  plants,  should 
first  be  condemned,  provided  their  removal  occasion  no  blank  or  chasm ;  but  where  this 
would  happen,  they  should  be  allowed  to  stand  till  the  next,  or  other  subsequent  revision. 

3713.  At  whtit  distance  of  time  this  revision  should  take  place,  cannot  easily  be 
determined ;  as  the  matter  must  very  much  depend  on  the  circumstances  of  soil,  shelter, 
and  the  state  of  health  the  plants  may  be  in.  In  general  the  third  season  after  will  be  soon 
enough ;  and  if  the  plantation  be  irom  thirty  to  forty  years  old,  and  in  a  thriving  state, 
it  will  require  to  be  revised  again,  in  most  cases  within  seven' years.  But  one  invariable 
rule  ought  to  prevail  in  all  cases,  and  in  all  situations,  to  allow  no  plant  to  overtop 
or  whip  another.  Respect  should  be  had  to  the  distance  of  the  tops,  not  to  the  distance 
of  the  roots  of  the  trees;  for  some  kinds  require  more  head  room  than  others;  and  all  trees 
do  not  rise  perpendicular  to  their  roots,  even  on  the  most  level  or  sheltered  ground. 

3714.  With  rented  to  the  final  distance  to  which  trees,  standing  in  a  mixed  plantation, 
should  be  thinned,  it  is  baraly  possible  to  prescribe  fixed  rules ;  circumstances  of  health, 
vigor,  the  spreading  nature  of  the  tree,  and  the  like,  must  determine.  Whether  the  trees  are 
to  be  suffered  to  stand  till  full  grown ;  which  of  the  kinds  the  soil  seems  best  fitted  for ; 
whether  the  ground  be  flat  or  elevated ;  and  whether  the  situation  be  exposed  or  sheltered, 
are  all  circumstances  which  must  influence  the  determination  of  the  ultimate  distance  at 
which  the  trees  are  to  stand.  It  may,  however,  be  said  in  general,  that  if  trees  be 
allowed  a  certain  distance  of  from  twenty  five  to  thirty  feet,  according  to  their  kinds  and 
manner  of  growth,  they  will  have  room  to  become  larger  timber. 

3715.  Amtations  of  Scots  pme,  if  the  plants  have  been  put  in  at  three,  or  three  and 
a  half  ftiet  apart,  will  require  little  care  until  the  trees  be  ten  or  twelve  feet  high.  It  is 
necessary  to  keep  such  pbmtations  thick  in  the  early  part  of  their  growth,  in  order  that 
the  treee  may  tower  the  filter,  and  push  fewer  and  w^ker  side  branches.  Indeed,  a  pine 
or  soft-wood  plantation  should  be  kept  thicker  at  any  period  of  its  growth,  than  any  of  those 
consisting  of  hard-wood  and  nurses  already  mentioned ;  and  it  may  sometimes  be  proper 
to  prune  up  certain  plants  as  nurses,  as  hinted  at  above  for  nurses  in  a  mixed  plantation. 
Those  pruned-up  trees  are  of  course  to  be  reckoned  temporary  plants,  and  are  afterwards  to 
foe  the  first  thinned  out ;  next  to  these,  all  plants  which  have  lost  their  leaders  by  accident, 
should  be  condemned ;  because  such  will  never  regahn  them  so  far,  as  after  to  become 
stately  timber ;  provided  that  the  removal  of  these  mutilated  trees  cause  no  material 
blank  in  the  plantation.  Care  should  be  taken  to  prevent  whipping ;  nor  should  the 
plantation  be  thinned  too  much  at  one  time,  lest  havock  be  made  by  prevailing 
winds ;  an  evil  which  many,  through  inadvertency,  have  thus  incurred.  Hiis  precaution 
■eems  the  more  necessary,  inasmuch  as  Scota  pines,  intended  for  useftxl  large  timber,  are 
presumed  never  to  be  planted  except  in  exposed  situations  and  thin  soils.  At  forty 
years  of  age^  a  good  medium  distance  for  the  trees  may  be  about  fifteen  feet 
every  way.  It  may  be  worthy  of  remark,  that  after  a  certain  period,  perhaps  by  the 
time  thsl  the  plantation  arrives  at  the  age  of  fifty  or  sixty  years,  it  will  be  proper  to  thin 
more  freely,  in  order  to  harden  the  timber ;  and  that  dien  this  may  be  done  with  less 
risk  of  danger,  from  the  strength  the  trees  will  have  acquired,  than  at  an  earlier  period ; 
but  sdll  it  should  bedone^,graduaUy. 

3719.  Ptaniatums  oj  spruce  and  silver  firs,  intended  for  large  useful  timber,  should 
be  kept  much  in  the  manner  above  stated^  both  in  their  infancy  and  middle  age. .   As 
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■lieady  ramarkcd,  planting  and  keeping  them  ai  thick  as  is  coniiitient  wUti  Hbmr  heaMh, 
is  tlie  best  means  of  producing  tall,  stniglit,  clean  stems,  and  valuable  timber.  When 
planted  for  screens  or  for  ornament,  they  require  a  different  treatment;  which  will  be 
noticed  in  the  proper  place.  **  To  larch  plantationsy  the  above  observations  will  also 
apply,  and  indeed  they  are  applicable  to  plantations  of  all  kinds  of  resinous  trees.  It 
may  be  proper  here  to  remark,  that  the  exposed  maigin  of  all  young  plantatioas 
should  be  kept  thicker  than  the  interior.  The  extent  to  which  this  rule  should  be  eanied, 
must  be  regulated  according  to  the  degree  of  exposure  of  the  situation,  the  age  of 
the  plants,  tfie  tenderness  of  the  kinds,  and  other  circumstances."  Autumn,  or  very 
early  in  the  spring,  are  the  proper  teatontfiir  Winning  where  the  trees  are  to  be  taken 
up  by  the  root  and  replanted  elsewhere ;  winter  for  thinning  for  timber  and  fuel ;  but 
such  trees  as  are  valuable  for  their  barks  should  be  left  untouched  till  the  sap  rises  in 
April  or  May. 

3717.  Cojtse-'Vfoodt  require  tliinning  when  young,  like  other  plantations,  and  when  once 
established  the  stools  require  to  be  gone  over  the  second  3rear  after  cutting,  and  all 
superfluous  suckers  and  shoots  removed.  This  operation  should  be  repeated  annually, 
or  every  two  or  three  years,  in  connection  with  pruning,  till  within  three  or  four  years 
of  the  general  fall  of  the  crop. 

Sect.  VI.     Of  the  Improvement  of  Neglected  Ptaniations, 

3718.  Neglected  and  miMmanagjed  pUtntatUmt  will  include  the  greater  number  in  Bri* 
tain.  The  artificial  strips  and  masses  have  generally  never  been  thinned  or  pruned ; 
and  the  natural  wood  or  copse-woods  improperly  thumed  or  cut  over.  It  is  often  a 
diflScult  nutter  to  know  what  to  make  of  such  cases,  and  always  a  work  of  considersble 
time.  '*  Trees,"  Sang  observes,  '*  however  hardy  their  natures  may  be,  which  have 
been  reared  in  a  thick  plantation,  and  consequently  have  been  very  mudi  sheltered,  have 
their  natures  so  far  changed,  that  if  they  be  suddenly  exposed  to  a  drcnlation  of  air, 
which,  under  different  circumstances,  wmild  have  been  salubrious  and  useftil  to  them, 
will  become  sickly  and  die.  Hence  the  necessity  of  admitting  the  air  to  circulate  fnsely 
among  trees  in  a  thick  plantation,  only  gradually,  and  with  great  caution.*' 

3719.  A  jtlonlaUon  vfhidk  h<u  become  dote  and  crowded^  having  been  neglected  from 
the  time  of  planting  till  perhaps  its  twentieth  year,  should  only  have  some  of  the 
smallest  and  most  unsightly  plants  removed;  one,  pei^ps,  in  every  six  or  eight,  in  the 
first  season ;  in  the  following  season,  a  like  number  may  be  removed ;  and,  in  two  or  three 
years  afterwards,  it  should  be  gone  over  again,  and  so  on,  till  it  be  sufiidently  thinned. 
It  will  be  proper  to  commence  the  thinning,  as  above,  at  the  interior  of  the  p^^tationa, 
leaving  the  skirts  thicker  till  the  last ;  indeed,  the  thinning  of  the  skirts  of  sudi  a  planU 
ation  should  be  protracted  to  a  great  length  of  time.  With  thinning,  pruning  to  a  certain 
extent  should  also  be  carried  on.  '<  If  the  plantation,"  Sang  observes,  '<  consists  of  pines 
and  fin,  all  the  rotten  stumps,  decayed  branches,  and  the  like,  must  be  cut  off  ckae  by 
tlie  bole.  It  will  be  needful,  however,  to  be  cautious  not  to  in&ict  too  many  wounds 
upon  the  tree  in  one  season  ;  the  removing  of  theses  therefore,  should  be  the  work  of 
two  or  three  years,  rather  than  endanger  the  healthof  the  plantation.  After  the  reOMival  of 
these  from  the  boles  of  the  firs  and  larches,  proceed  every  two  or  three  years,  but  with  a 
sparing  hand,  to  displace  one  or  perhaps  two  tiers  of  the  lowermost  live  branches,  as 
circumstances  may  direct,  being  careful  to  cut  close  by  the  trunk,  as  above  noticed.  In 
a  plantation  of  hard-wood,  under  the  above  circumstances,  the  trees  left  for  the  ultimale 
crop,  are  not  to  be  pruned  so  much  at  first  as  migjht  otherwise  be  required;  only  one  or 
two  of  their  competing  branches  are  to  be  taken  away,  and  even  these  with  caution.  If 
it  be  judged  too  much  for  the  first  operation  to  remove  them  entirely,  they  migr  be 
shortened,  to  prevent  the  progress  of  the  competition ;  and  the  remaining  parte  may 
be  removed  in  the  following  season ;  at  which  time,  as  before  observed^  they  must  be  cot 
close  by  the  bole."     {PUmt.  Kal,  467.) 

3720.  The  operation  of  thinning  and  pruning,  ikickening  or  fitting  yp,  or  renewing 
portions  that  cannot  be  profitably  recovered,  should  thus  go  on,  year  after  year,  as  ap- 
pearances may  direct,  on  the  general  principles  of  tree  culture.  And  for  tins  purpose^ 
the  attentive  observation  and  reflection  of  a  judicious  manager  will  be  worth  more  than 
directions  which  must  be  given  with  so  much  latitude.  Fontey  has  noticed  various 
flfforsin 

3721.  Kennedy's  Treatiu  on  Planting,  and  even  in  Seng's  JCalendar,  oo  the  simple 
subject  of  distances,  which  have  originated  in  their  giving  directions  for  antkipaled 
cases  which  had  never  come  within  their  experience.  '<  Most  people,"  he  says,  **  take 
it  for  granted,  that  if  trees  stand  three  feet  apart,  they  have  only  to  take  out  the  half  to 
make  the  distances  six  leet,  tliough  to  do  that,  they  must  take  down  three  times  as 
many  as  they  leave.     By  the  same  nik^  most  people  would  suppose  that  tweh>a  fe* 
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iVtm iiiilj  llii  iliiiilli  if  nil  .lull  tliii  mimi  iif  lliiilifiiii  ii  onlf  tUi^-ni,  vtJle 

tfatof  •heftnwru  one  homlredBadfaitf-ftHir,  or  four  time*  tbelalwr;  ao  that  to  bring 
rii  (tot  iHsbHiea  to  twelve,  thna  tm  mutt  ba  mnoied  for  every  one  laft."  {Pn^laiU 
riamtr,  SB6,  and  f  ontK  Pniner,  !1 .  | 

378S.  CtTW-wmidi  are  fomeltinn  n<(;)i'«>n(  by  tuming  tJUm  inle  wtodt,  whicbraquira* 
nothiD^  more  than  a  judicioiu  lelection  and  merratioQ  of 
Hnw  •boot!  from  the  lUKilt  which  ■»  itrongcst,  and  which 
tpring  Bunv  nmnediately  tnjm  the  callar.  But  a  gnaier 
improrsincnt  of  n^Ha-woodn  ccnaiiU  in  cutting  over  tbe 
murgitmii  and  protuberant  ilaols  by  the  aurfacc  of  the 
■oil  (Jig.  4SS  a,  i,  e,  d),  which  hat  been  found  by  Hon- 
laitb  completely  to  regenerate  them.  The  operadon  !■ 
performed  with  a  mv,  !n  a  ilantjng  direction,  and  tlw 
young  ihoota  being  properly  thinned  and  pruned,  aoon 
eatablish  ibemHUu  securely  on  the  drcumferenca  of  large 
and  perlupi  rottan-bearted  roota.     {Farttttr'i  Uaiife,  60.) 

Blakey  reconimends  what  be  calls 
fore-ihoRening,  or  cut>lng-in,  ai 
tbe  belt  method  both  for  young 
and  old  bedge-row  timber.  "  Hiia 
I    openiian  h  perfonned  by  short. 
~    ening    the    oTer-Iuinrianl    lida- 
U  brancbci  (Jg.159a],   but  not  to 
7^  cut  them  to  a  Wump,  ai  in  snag- 
%  pruning;  on  tbe  cantnuy,  the  ex- 
tremity only  of  the  braocli  abould 
be  cut  off,    and  the   amputation 
eflbcted  immediately  atKne  where 
1^  snauiiliatynde-dBDlspiingarnnD 
the  branch  on  which  tbe  operation 
il  to  be  perfonned  [i)  ;  this  may  be  at  Cbc  diitance  of  two,  four,  or  any  other  number 
of  teetfrom  the  Mem  of  tlie  tree;  and  mppcne  the  auiiliary  branch  wfaidi  ii  left  [wben 
the  top  ofthebnndiiiculo<r)italKioTer-Juiuriant,  or  looks  unsightly,  Hthouldabo 
be  •horteaed  at  ilasub-auiiliaiy  branch,  in  tbe  same  manner  as  before  described.      Hie 
bnncbea  of  trees,  pruned  in  this  manner,  are  always  kept  within  due  bounds;   tbey  do 
not  extend  o*er  tbe  adjoining  tand  to  the  injury  of  the  occupier,  at  least  not  until  the 
stem  of  the  tree  rises  to  a  height  (out  of  the  reach  of  pruning},  when  the  top-brancbei 
can  do  comparatively  little  injur?  to  tiie  land.      By  adopting  tins  system  of  pruning,  the 
bad  efllicts  of  close  pruning  on  old  trees,  and  snag-pruning  on  young  ones,  will  be 
avoided,  tbe  country  will  be  ornamented,  and  the  commuuity  at  large,  aa  well  as  Indl- 
vkliMla,  benefited." 

Bmci.  VII.     qf  tie  Tnalmaa  tf  Ii^rtd  and  Duaaed  Trtt: 

3TS4.  WUhn^>ttttawouwit,bTyiiJK, 
■s  are  required  to  bo  made  by  judicjt 
wounds,  by  amputotioD  of  branches  above  sii  inchea  diameter,  siiould,  if  possible,  zievef 
be  made.  Even  wounds  of  sii  inches  diameter  or  under  will  heal  quicker  by  tbe  appli. 
Gttioo  of  any  material  thai  excludes  tbe  air  and  preserves  the  wood  from  corruption  ;  and 
we  agree  with  Sang  in  recommending  coaUlar,  or  the  liquor  produced  from  coals  in 
manufacturing  gas.  It  is,  however,  less  favorabla  to  tlw  progress  of  the  balk  over  tha 
wound  than  a  coaUng  of  clay  or  cow-dung  covered  with  moss  to  keep  it  moiat.  Ponlay 
recommend!  putty  and  two  coats  of  paint  over  it.  In  case  tbe  wood,  at  a  bruised  or 
amputated  place,  lias  by  neglect  become  already  comiplsd,  tbe  rotten  or  dead  wood  is  to 
be  pared  out  ijuite  into  the  quick,  and  the  wound  ia  then  to  be  dressed  with  tar  or  elay« 
covered  with  a  piece  of  mat,  sacking,  or  man.  A  wound,  hollowed  out  a*  above,  may. 
at  first  appear  an  uodgbtly  blctniibi  but,  in  subsequent  years,  nature  will  lay  the 
ooata  of  wood  under  the  oaw-formed  bark  thicker  st  that  place ;  and  probably  may,  in 
time.  All  it  up  to  be  oven  witii  the  general  sur&ce  of  the  tree. 

3725.  All^^nctiiru,  by  whatever  means  produced,  are  to  be  managed  a*  tbe  drcnm- 
stances  of  the  case  require.  If  a  large  branch  be  broken  over  at  the  middle  of  it*  length* 
It  should  be  sawn  dear  off  clou  by  the  lateral  which  is  nearest  to  tbe  bote  of  thetnei 
but,  if  Ibere  ia  no  bleial,  or  brancl^  capable  to  carry  forward  the  growth,  cut  the  main  oi 
fnetuivd  bnucb  in  quite  to  tha  bola.     la  both  cases,  ti~  '  '* ' 
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'  3796.  IfUeriar  roiting,  ari«pg  from  the  diwnpiw  of  the  toil^  cannol  by  tJw  art  of  man 
be  cured ;  though  it  might  faaye  been  prevented  by  timous  draining.  The  hearts  of  tieee 
frequently  rot,  where  there  is  no  excess  of  moisture,  and  especially  such  as  have  been 
produced  from  old  roots  left  iu  the  ground  by  a  previous  felling.  Such  roots  when  in 
good  ground,  send  up  very  great  shoots,  with  few  leaves  in  proportion  to  their  siaes ;  by 
the  absence  of  a  profusion  of  these,  properly  to  concoct  the  juices  so  abundantly  supplied 
by  the  roots,  the  fibre  of  the  wood  is  loose  and  imperfect ;  the  next  sesaoo  will  produce 
more  leaves  in  proportion  to  the  supply  of  juices,  yet  not  a  sufficient  number  for  making 
timber ;  several  years  may  pass  before  this  event  will  arrive :  thus  crude  and  ill-digested 
timber  disposed  to  premature  decay  is  the  foundation  over  vrhicfa  subsequent  coatings  ef 
wood  are  laid :  yet,  however  perfect  these  may  be,  they  do  not  prevent  the  progress  of 
decomposition  going  on  in  the  interior.  Nature  teaches  how  necessary  numerous  leaves 
are  to  the  proportion  of  the  solid  wood ;  the  cotyledons  and  subsequent  leaves  of  a  one- 
year  old  tree,  are  a  thousand  times  greater,  compared  to  its  solid  contents,  than  are 
leaves  to  the  solid  contents  of  the  first  year's  shoots  from  roots  like  the  above. 

d7&7.  Shakes  often  arise  from  the  weight  and  multiplicity  <^  top  brandies,  and  might 
have  been  prevented  by  timous  pruning.  Shakes  or  rents  in  the  boles  of  trees,  however, 
often  happen  where  there  is  no  excess  of  tops.  Sometimes  the  rsin  running  down  from 
the  branches,  wets  one  part  of  the  bole,  while  the  rest  is  comparatively  dry.  If  this  cir- 
cumstanoe  is  succeeded  by  an  intense  frost,  before  the  wetteid  side  become  dry,  the  bole 
may  be  rent  for  a  length,  and  perhaps  to  ti^e  depth  of  the  core.  Shakes  or  rents,  like 
the  above,  are  difficult  to  cure.  The  best  method  of  helping  them,  is  to  trace  out  theur 
upper  extremity,  cau}k  it  up  with  oakum,  and  pitch  it  over,  to  prevent  the  rain  descend- 
ing that  way  in  future.  (iSbng.) 

3728.  In  caseM  ofhoUmonesh  Pontey  recommends  probing  to  the  bottom,  letting  out 
the  water,  if  any,  with  an  auger,  drying  the  cavity  with  a  cloth,  filling  it  with  dry  sand, 
plugging  it  with  wood  and  oakum,  and  then  oainting  it  over. 

3729.  Decoiiicaied  stems  or  branches  by  lightning,  or  otho^ise,  if  the  soft  wood  is  not 
much  injured,  will  heal  over  and  become  covered  wiUi  bark ;  and  this  the  moi«  certainly 
and  rapidly  if  the  air  be  excluded  by  a  coating  of  adhesive  matter,  as  cow  dung  and  quidc 
lime,  or  tying  on  moss  or  bandages  of  mat  or  cloth.  Pontey  gives  an  instance  in  which 
such  treatment  was  successful  in  the  case  of  an  apple  tree.  {Pruner,  330.)  We  have 
witnessed  it  on  an  extensive  scale  on  the  trunk  of  a  pear  tree ;  and  we  are  informed,  o& 
the  best  authority,  of  other  cases  now  under  progress,  in  the  government  garden  of  the 
Luxemberg,  at  Paris. 

3730.  Withered  or  decayed  tapiy  may  arise  from  age  and  incipient  decay ;  but  also,  as 
Pontey  states,  from  improper  pruning,  or  the  want  of  it.  We  often  see  it  from  improper 
pruning  elms,  which,  after  having  been  close  pruned  to  their  summits  for  many  years,  are 
left  entirely  to  nature;  in  that  case  they  branch  out  luxuriantly  below,  and  the  top 
withers.  By  neglecting  to  thin  out  the  branches  dn  the«stems  of  non-resinous  trees  the 
same  effect  may  be  produced. 

3731.  Stinted  bushy  tops  on  very  tall  naked  stems,  show  a  deficiency  of  nourishment, 
from  these  circumstances ;  and  on  ^ort  stems  firom  defects  of  the  soil.  Oblique^ 
placed  misshapen  heads,  in  detached  trees,  commonly  proceed  from  the  same  causbs  and 
want  of  shelter.  Stinted  growth,  both  in  tops  and  stems,  is  also  produced  by  ivy,  and 
by  lichens,  mosses,  miseltoe,  and  other  parssites.  Ivy  compresses  the  bark,  precludes  its 
expansion,  as  well  as  excludes  air  and  moisture,  by  which  the  outer  bark  becomes  rigid 
and  corky.  —  Happily,  both  men  and  trees  will  live  a  long  time  under  the  influence  both 
of  deformity  and  disease. 

S732.  Excessive  exudations  of  gum  and  resms  are  peculiar  to  resinous  and  some  odier 
trees  when  over  pruned,  or  pruned  at  improper  times.  Mildew,  honeydew,  and  blight; 
three  popular  names  applied  to  the  effects  of  certain  insects  of  the  aphis  kind,  attack  the 
oak,  beech,  poplar,  and  many  trees;  all  that  can  be  said  is,  if  proper  regimen  has  been 
regularly  attended  to,  trees  will  overcome  these  and  all  other  enemies. 
■  3733.  Insects  and  vermin.  Almost  every  tree  has  its  particular  insect  of  the  hemip- 
terotts  and  dipterous  families,  and  many  of  the  coleoptera  are  common  to  all.  The  foli- 
age of  the  snull  leaved  elm  of  hedges  is  often  almost  entirely  destroyed  in  the  early  part 
of  the  season  by  tenthredinida ;  and  those  of  the  larch  and  Scotch  pine  have  suffered  ma- 
teHally  in  some  seasons  from  aphides.  The  aphis  laricea,  L,  {^EriotomatOf  of  Leach,) 
increased  to  an  alarming  extent  from  1800  to  1802,  on  the  larch,  on  account  of  three  dry 
seasons  following  each  other;  but,tliough  it  retarded  their  growth,  it  ultimately  destroyed 
very  few  trees.  Sang  says,  he  has  known  it  since  1785;  that  it  dirties  more  than  in- 
jures the  tree,  and  is  now  (1819)  thought  little  of.  Indeed,  almost  every  species  of  tree 
has  been  known  to  have  suffered  in  some  one  or  more  seasons,  and  in  particular  districCa 
from  insects ;  for  which,  on  so  lai^e  a  scale,  there  seems  to  be  no  applicable  remedy,  but 
patiently  watting  till  their  excess,  or  the  increase  of  other  vermin,  their  natural  enemies^ 
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or  a  diaiige  of  ieMoni,  oouie  them  to  diiappear.  Trees  properly  cukivBled  and  managed, 
generally  overcome  tuch  enemiea.  The  hare  ia  well  known  to  be  injurious  to  young 
trees,  and  especially  to  laburnums,  by  gnawing  off  their  bark.  Coating  their  stems  with 
dung  and  urine,  firesh  from  the  cow-house,  is  said  to  be  an  effectual  remedy.  It  may  be 
put  on  with  a  brush  to  the  height  of  two  feet ;  a  barrow  load  will  suffice  for  a  hundred 
trees,  with  stems  of  three  or  four  inches  in  diameter ;  and  its  virtue,  after  laid  on,  endures 
at  least  two  years.  {BulL  in  CaUL  HoH,  Mem.  iv.  190.) 

SiCT.  VIII.     Of  the  ProducU  (f  2VeM  OMni  their  Preparation  ftir  Ute  or  Sale. 

37S4.  The  ordinary  producti  of  trees  made  use  of  in  the  arts  are  leaves,  prunings,  or 
spray,  thinnings,  seeds,  flexible  shoots,  bark,  branches,  roots,  and  trunks.  IVees  also 
aiSbrd  sap  for  wine  and  sugar,  and  extract  for  dyeing ;  but  these  products  are  of  too 
accidental  or  refined  a  nature  for  our  present  purpose. 

3735.  The  leaves  and  spray  of  trees  when  gathered  before  they  begin  to  decay,  may  be 
given  to  cattle  either  in  their  fresh  state  or  dried  and  stacked  up  for  winter  use,  as 
Is  practised  in  various  countries.  In  this  country,  however,  leaves  and  spray,  as  the 
clippings  of  hedges  and  small  prunings,  are  only  used  as  manure ;  or  as  a  substitute 
lor  banners*  t)ork  tn  gardens. 

3736.  The  tkhmmgSt  when  not  beyond  a  suitable  age,  and  taken  up  properly,  and  at' 
a  proper  season,  may  be  planted  in  other  situations,  or  as  single  trees  and  groups ;  or  thej 
may  be  used  as  hoops,  hop^poles,  poles  for  garden  training,  for  fencing,  for  props  in 
ooaleries  ;  and  for  a  great  variety  of  purposes;  thase,  whose  barks  are  useful  for  tanning, 
should  not  be  cut  down,  or  rooted  up  till  May,  but  the  others  at  any  time  during  winter. 
It  is  common  to  sort  them  into  lots,  according  to  their  kind  or  sise ;  and  to  faggot  up  the 
^ray  for  fuel,  besom  stuff,  or  for  distilling  for  bleacher's  liquid. 

8737.  The  seeds  of  trees  in  general  cannot  be  considered  of  much  use  beyond  that  of 
continuing  the  species.  The  Meds  of  the  oak,  beefth,  and  sweet  chestnut,  however,  are 
valuable  for  feeding  swine,  and  where  they  abound  may  either  be  swept  together  ttSbeae  they  ' 
drop,  and  carried  away  and  preserved  dry  in  lofb  or  cellars  for  that  purpose ;  or  if  other 
circumstances  are  favorable,  swine  may  be  driven  under  the  trees  to  collect  them.  These 
and  other  seeds,  as  the  haw  and  holly,  are  idso  eaten  by  deer.  The  seeds  of  the  trees 
mentioned,  and  of  all  t|^e  resinous  tribe,  are  in  general  demand  by  the  nurserymen  for 
the  purposes  of  propagation.  The  seeds  of  almost  all  other  trees  and  shrubs  are  also  in 
limited  or  occasional  demand ;  or  may  be  collected  for  private  sowing.  They  generally 
ripen  late  in  the  season,  and  are  to  be  collected  in  the  end  of  autumn  or  beginning  of 
winter,  with  the  exception  of  a  few,  such  as  the  elm,  poplar,  willow,  and  one  or  two 
others,  which  ripen  their  seeds  ia  May  and  June. 

3738.  In  <mer  grounds^  willows  produce  flexible  shoots,  and  whether  intended  for  the 
basket-maker  or  cooper,  should  not  be  cut  till  the  second  season  after  planting,  in  order 
to  strengtfien  the  stools ;  but  by  the  third  autumn  the  crop  will  be  fit  for  the  basket- 
maker,  and  in  the  fourth,  plantations  intended  for  the  cooper  (hoops  requiring  the  growth 
of  two  years)  will  be  ready.  The  seasons  for  cutting  are  November  and  March ;  after' 
the  former  period  the  wounds  are  apt  to  be  injured  by  froet,  and  after  the  latter  the  sap 
Is  too  fiur  advanced ;  some  is  lost  by  bleeding,  and  the  buds  are  developed  too  suddenly 
to  admit  of  proper  strength  in  the  shoots.  The  cut  should  be  made  widiin  three  buds  of 
the  point  whence  the  shoot  issued,  in  a  sloping  direction,  and  the  section  on  the  under- 
side. In  cutting  hoop.wiUows,  the  swell  at  the  bottom  of  the  shoot  only  should  be  left, 
that  being  furnished  with  abundance  of  bads  for  future  growth.  After  being  cut,  the 
hoops  are  trimmed  from  any  side-shoots,  and  tied  up  in  bundles  of  a  hundred,  of  six' 
scores  each,  which,  in  1820,  sold  for  from  four  shillings  to  five  shillings  a  bundle.  The 
willows  are  sorted  into  three  sixes,  and  tied  in  bundles  two  feet  in  circumference,  within 
a  foot  of  the  lower  ends.  When  to  be  peeled,  they  are  immediately  after  cutting  set  on 
their  thick  ends  in  standing  water,  a  few  inches  deep,  and  there  they  remain  till  the  sap 
ascends  freely,  which  is  commonly  by  the  end  of  the  succeeding  May.  '*  The  apparatus 
for  peeling  is  simply  two  round  rods  of  iron,  nearly  half  an  inch  thick,  sixteen  inches 
long,  and  tapering  a  little  upwards,  welded  u^ether  at  the  one  end  which  is  sharpened, 
so  as  that  it  may  be  easily  thrust  down  into  the  ground.  When  thus  placed  in  a  piece  of 
firm  ground,  the  peeler  sits  down  opposite  to  it,  and  takes  the  willow  in  the  right  hand 
by  the  small  end,  and  puts  a  foot  or  more  cS  the  great  end  into  the  instrument,  the  prongs 
of  which  he  presses  together  with  the  left  hand,  and  with  the  right  draws  the  willow 
towards  him ;  by  which  operation  the  bark  will  at  once  be  separated  from  the  wood : 
the  small  end  is  then  treated  in  the  same  manner,  and  the  peeling  is  completed.  Good 
wiUows  peeled  in  the  above  manner,  have  been  sold  for  some  seasons  past,  at  from 
six  shillings  and  sixpence  to  seven  shillings  the  bundle  of  four  feet  in  circumference. 
Alter  bemg  peeled,  they  will  keep  in  good  oondition  for  a  long  time,  till  a  proper 
markat  be  found/* 
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3799.  Ccpte-woodt  are  generally  cut  over  when  the  ihoota  of  the  itools  hate  aktaincd 
from  three  to  five  inches*  diameter  at  their  bases ;  aome  grown  chiefly  for  ho|>-pole% 
and  ware  or  ttuflT  for  crates,  hampers,  or  wattled  hurdles,  are  cut  over  earlier,  and 
others,  where  small  timber  for  fencing  and  other  country  purposes  is  vranted,  are 
left  later.  In  some  parts  of  Herefordshire^  where  the  oak  grows  with  great  rapidity, 
copse-woods  are  cut  over  every  twelve  years ;  in  the  highlands  of  Scotland*  where  it 
grows  much  slower,  the  time  varies  from  twenty  to  twenty.>five  or  thirty  years.  **  The 
bark  is  there  considered  as  having  arrived  at  its  utmost  perfection  and  at  its  hi^est 
value,  at  the  age  of  between  twenty  an4  thirty  years :  under  that  age,  its  virtues  are 
weak ;  above  it,  the  bark  becomes  coarse  and  loses  its  sap.  Another  important  rea- 
son for  cutting  down  oak  coppice-wood  about  the  above  period,  is  suggested  in  the 
StirHng^Urt  Rtportt  p.  218. ;  namely, '  that  it  is  a  fact  established  by  experience,  that  it 
will  not  renew  itself,  if  it  remains  uncut,  beyond  the  space  of  about  forty  years.*  *' 
{Gen.  Rep,  of  Scotland^  218.)  Where  there  is  a  considerable  tract  of  copse-wood,  it  is 
common  to  divide  it  into  portions,  in  number  according  to  the  period  of  cutting.  These 
are  to  be  cut  in  rotation,  so  that  when  the  last  portion  is  cut  over,  the  first  is  again  ready 
for  cutting. 

S740.  The  seafon  for  cuttiTig  the  kinds  of  trees  whose  barks  are  not  made  use  of,  is 
winter  and  early  in  spring ;  but  the  oak  and  other  trees  which  are  peeled,  are  lef^  till  the 
middle  of  April  or  May.  Birch  and  larch  woods  will  peel  nearly  a  month  earlier  than- 
the  oak.  Should  there  be  no  frost,  birch  and  larch  may  be  peeled  about  the  beginning 
of  April ;  but  the  birch  is  commonly  allowed  to  stand  till  July,  and  the  peeling  of  it  is 
commenced  after  that  of  the  oak  has  been  completed.  The  reason  is,  there  is  an  outer 
skin  upon  birch-bark  which  requires  to  be  taken  off,  as  it  is  of  no  use  to  the  tanner, 
and  renden  that  part  which  is  of  use  more  difficult  to  be  ground ;  the  month  of  July 
is  the  only  time  at  which  the  two  barks  can  be  separated  vrith  ease,  as  at  this  time  the 
juice  or  sap  has  made  its  circulation  through  the  tree  and  bark,  and  this  circumstanoe 
renden  the  separation  more  easy.  From  the  beginning  of  May  to  the  middle  of  July 
is  the  usual  time  for  barking  the  oak.  The  earlier  in  the  spring  this  operation  is  per- 
formed on  the  oak,  both  for  the  growth,  if  a  natural  wood,  and  for  the  bark,  the  better. 
When  the  sap  has  begun  to  rise,  the  bark  will  easily  be  detached  from  the  wood,  and  it 
ought  then  to  be  taken  off  without  loss  of  time ;  and  if  the  whole  could  be  taken  off 
before  the  leaf  is  completely  developed,  the  bark  would  be  better.  After  the  sap  has 
arisen  to  the  leaf  and  new  growth,  the  bark  becomes  more  dry,  and  requires  more  beating 
to  separate  it  from  the  wood.  And  when  what  is  called  the  black  sap  is  descending  the 
tree,  the  bark  taken  off  is  black,  and  loses  its  original  color ;  at  this  time  also  die 
bark  begins  to  throw  off  a  scurf,  more  especially  young  bark  without  much  cork  on  it  ^ 
this  outer  skin  having  less  of  the  proper  sap  or  juice,  and  being  much  drier  when  taken 
off,  will  weigh  less,  and  consequently  will  not  be  so  valuable.  If  possible,  oaks  should 
be  barked  by  t^e  middle  of  June,  as  every  ton  of  bark  taken  off  after  the  first  of  July 
will  be  deficient  two  cwt.  per  ton,  compared  with  the  same  quantity  taken  off  in  May  or 
early  in  June. 

3741.  The  termination  of  cuUing  is  generally  fixed  for  the  fifteentli  day  of  July,  and 
after  this  date  there  should  not  be  a  single  stool  of  oak  wood  cut  that  is  intended  for  the 
gnrowth ;  and  as  soon  as  possible  after  the  fil^nth,  the  Whole  of  the  wood  and  bark 
should  be  carried  away,  that  the  young  growths  may  not  be  disturbed  or  injured,  as  at 
this  time  they  will  have  made  considerable  progress ;  at  any  rate,  there  should  neither  be 
wood  nor  bark  remaining  within  the  new  cut  hag  after  the  first  of  August ;  nor  should 
either  horse  or  cart  be  permitted  to  enter  it  after  that  period,  for  after  the  beginning  of 
August,  oaks  make  what  is  termed  a  lammas  growth,  and  the  future  prosperity  and 
health  of  the  coppice,  in  a  great  measure,  depend  on  the  first  year's  growth*  as  far  aa 
regards  form  and  vigor  of  the  shoots.     {Forester* s  Ouidef  69.) 

3742.  The  best  mode  of  cutting  is  evidently  that  of  using  a  saw,  and  cutting  the  shoots 
over  in  a  slanting  direction  close  by  the  surface.  When  the  stool,  after  having  been  cut 
several  times,  has  acquired  considerable  diameter,  it  is  customary  in  the  midland 
counties,  Marshal  states,  to  hollow  it  out  in  the  centre,  from  a  notion  that  by  rotting 
away  the  central  roots,  the  drcumferential  stems  will  grow  more  vigorously,  and  become 
as  it  were  separate  plants.  This  is  in  &ct  the  case  in  very  old  copses.  For  several 
cuttings,  however,  it  must  evidently  be  the  ssfer  policy  to  keep  the  stool  highest  in  the 
middle  to  throw  off  the  rain,  and  preserve  it  sound. 

3743.  Monteith  says,  **  It  will  be  found,  upon  experiment,  perfectly  evident,  that 
stools  dressed  down  to  the  surface  of  the  ground,  (taking  care  always  not  to  loosen 
the  bark  from  the  root,  or  allow  it  to  be  peeled  off  in  the  smallest  degree  below  the 
earth,  but  rounded  down  level  to  it,)  will  send  forth  the  most  vigorous  shoots,  and 
stand  tlie  weather,  and  be  the  stoutest  and  best  throughout  the  age  of  the  coppice.** 
{Forester* s  GMe,  61.)  From  the  late  season  at  which  the  trees  to  be  barked  are  geaenUy 
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cut,  tliey  often  reoeive  conndernble  injury,  both  from  thai  drainutanoey  and  the  manner 
in  which  the  opention  is  peifonned.  Montdth  appears  to  na  to  have  famished  the  Best 
directioBS  for  executing  the  work  in  a  safe  manner.  He  first  sends  a  person  furnished 
with  an  instrument  with  a  sharp  cutting  edge  (Jig.  460  a)  through  the  copse,  whose 
business  is  "  to  trample  down  the  long  grass  or  foggage  all  round  the  root,  and  then,  to 
make  a  drcular  indsion  into  the  baric  so  deep  as  to  reach  the  wood,  at  about  an  inch 
above  the  sui&oe  of  the  earth ;  thus  the  bark  when  taken  off,  will  injure  no  part  of  that 
which  is  below  the  circular  inciaon." 

S744.  The  fXHU  of  the  tree  being  thtit  preparedy  the  cutters  ought  to  proceed  to  their 
part  of  the  wprk,  not  with  an  axe,  however,  as  is  roost  generally  recommended,  but  with 
a  saw,  becau^,  in  cutting  with  the  axe,  unless  the  root  of  the  tree  be  so  small  in  diameter 
as  to  be  severed  in  one  or  two  strokes  at  most,  the  axe  loosens  the  root  to  such  a  degree, 
that  it  not  only  loses  the  present  year's  growth,  but  often  fails  altogether  to  grow. 
Tlierefore  if  the  diameter  of  the  root  be  six  inches,  or  upwards,  it  should  always  be  cut 
with  a  crass-cut  saw ;  entering  the  saw  about  half  an  inch  above  where  the  drcular  in- 
cision has  been  made  into  the  bark,  if  a  small  tree ;  but  if  the  tree  be  ten  or  twelve,  or 
more  inches  In  diameter,  the  saw  ought  to  be  entered  two  inches  above  it 

3745.  There  are  ttoo  advofUaget  to  be  derived Jrom  cutting  with  the  saw  $  it  has  no  ten- 
dency to  loosen  the  root  of  the  tree,  but  leaves  it  in  such  a  condition  as  to  be  more  easily 
and  properly  dressed ;  it  also  saves  a  portion  of  the  wood  that  would  otherwise  be  de-^ 
atroyed  by  the  axe.  On  no  pretence  should  oaks  of  six  inches*  diameter  be  cut  with  an 
axe,  but  always  with  a  saw.  Having  cut  through  the  tree  with  a  saw,  take  a  sharp 
adae,  and  round  the  edges  of  the  stool  or  root,  going  close  down  to  the  biirfaoe  of  tha 
earth,  taking  with  the  adae  both  bark  and  wood,  sloping  it  up  towards  the  centre  of  the 
atool,  taking  particular  care  always  that  the  bark  and  wood  both  slope  alike,  as  if  they 
Ainned  one  s^id  body,  being  sure  always  that  the  bark  be  not  detached  from  the  root 
An  objection  has  been  made  to  this  mode  of  cutting  with  tlie  saw,  as  taking  up  too 
much  time ;  but  I  have  found  that  two  men  with  a  cross-cut  saw,  kept  in  good  order,, 
will  cut  as  much  as  two  men  will  with  an  axe.  [Foretter^t  Guide,  58.) 

8746.  The  dubarked  timher  is  prepared  for  sale  by  being  sprted  into  straight  poles  of 
the  laigest  sise,  stakes  and  other  pieces  fit  for  palings,  faggots,  fuel,  &c.  The  unbarked 
wood  is  dmilarly  sorted,  and  aflTords,  where  there  is  much  hazel  or  ash,  cord  wood  or 
bundles  of  dean  shoots  for  nudcing  packing  crates,  hampers,  &c. ,  poles  for  hops,  larger 
poles  for  fences,  rails,  paling-stakes,  stakes  and  shoots  for  hurdles,  besom-stuff,  spray 
for  distillation,  and  a  variety  of  other  objects  according  to  the  local  demand,  or  the  op- 
portunity of  supplying  a  distant  market  by  land-carriage.  Tlie  brush  or  spray  of  non^ 
resinous  trees  is  called  in  some  places  ton^wood,  and  is  used  for  distilling  the  pyrolig- 
nous  acid  used  in  bleach-fidds  and  calico  print-works.  *'  When  wood  of  tiiis  description 
ia  sent  to  Glasgow,  where  there  are  extensive  works  for  the  purpose  of  distilling  it,  it 
sells  readily  at  from  1/.  2«.  to  1/.  10s.  per  ton;  but  when  there  are  large  cuttings,  par- 
ticularly of  young  woods,  it  is  worth  while  to  erect  boilers  near  the  wood  to  distil  itj, 
as  these  boilers  can  be  erected  at  no  great  expense,  and  in  this  case  the  liquid  is  easily 
carried  in  casks  to  where  it  is  consumed,  at  less  expense  than  the  rough  timber  could  be ; 
of  course  it  will  pay  much  better.  Small  wood  of  this  description  is  also  used  for  char- 
coal :  but  in  distilling  it,  there  is  part  of  it  made  into  charcoal,  which  will  supply  the 
demand  of  that  artide,  so  that  it  is  by  fiv  the  most  profitable  way,  when  there  is  any 
great  quantity  to  dispose  of,  to  erect  boilers  and  distil  it ;  unless  where  the  local  situation 
of  the  wood  will  admit  of  its  bdng  shipped  at  a  small  expense,  and  carried  to  where  th<; 
works  mentioned  are  carried  on.  All  lunds  of  non-rednous  woods  will  give  the  extract 
in  question;  but  oak,  ash,  Spanish  chestnut,  and  birch,  are  the  best.*'  {Forester* » 
Oiude^  155.)  Where  the  pak  grows  slow,  as  in  the  highlands,  the  but-ends  of  the  poles 
are  used  for  spokes  for  chaise  wheels.  *<  Long  spokes  are  flt>m  thirty  to  thirty-two 
by  three  inches  and  a  half  broad,  and  one  inch  and  a  half  thick,  and  the  short  ones  for 
the  same  purpose,  from  twenty-two  to  twenty- four  inches  long,  and  the  same  sizes  other- 
wise. Qurt-wheel  spokes,  from  twen^-six  to  twenty-eight  inches  long,  four  inches  broad 
by  two  inches  thick,  lliese  are  the  sizes  they  require  to  stand  when  rough  blocked  from 
the  axe.  Small  wood  when  sold  for  this  purpose,  brought,  in  1820,  2s.  a  cubic  foot, 
measured  down  to  three  inches  square.*'  {MontetUi.) 

3747.  In  some  cases  copse-woods  are  sown  with  grasp-seedsy  and  pastured  by  sheep, 
horses,  and  cattle.  Some  admit  the  animals  the  fifth  year  after  the  last  cutting,  others, 
not  till  the  dghth :  but  Montdth  thinks  this  should  never  be  done  till  the  fifteenth  year. 
If  the  ground  is  properly  covered  with  trees,  it  can  sddom  be  advantageous  to  admit 
any  species  of  stodc  unless  during  a  month  or  two  in  winter. 

3748.  Jn  the  operation  of  barking  trees^  **  the  barkers  are  each  furnished  with  light 
short-handed  mallets,  made  of  hani-wood*  about  eight  or  nine  inches  long,  three  inches 
sqoare  at  the  free,  and  the  other  end  thazpened  like  a  wedge,  in  order  the  more  eaaUy 
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to  make  an  iikiaion  in  the  bark,  which  ia  done  all  along  the  side  of  the  tree  which  happens 
to  be  uppermost,  in  a  straight  line :  and  as  two  barkers  aregenerally  employed  at  one  tree,  it 
is  proper,  that  whilst  the  one  is  employed  in  making  an  incision  with  the  mallet,  as  aboye, 
the  other  being  furnished  with  the  barking-bill  {Hg,  460  a),  cuts  the  bark  across  the  tree, 
in  lengths  of  from  two  feet  six  inches  to  three  feet.  Having  thus  made  the  incision  in 
tlie  bark,  both  ways,  tlie  liarkers  being  also  each  fumislied  with  peeling  irons  of  different 
sorts  (6,  c,  d,  e),  if  the  tree  or  piece  of  timber  to  be  barked  ia  such  as  the  two  barkers 


can  easily  lift  one  end  of  it,  this  is  placed  on  two  pieces  of  wood  three  feet  long,  and 
called  horses ;  these  are  about  the  thickness  of  a  paling-stake,  and  Imve  a  forked  end 
on  each  about  six  inches  long,  the  other  end  sharpened  to  go  into  the  ground ;  two  of 
these  horses  are  placed  in  a  triangular  form  against  one  .another,  one  end  of  the  piece  to 
be  peeled  being  raised  on  the  horses,  the  two  barkers  standing  opposite  to  each  other,  and 
entering  the  peeling-irons  into  the  incision  made  by  the  mallet,  and  pressing  the  iron 
downwards  between  the  bark  and  the  timber.  In  this  way  it  will  be  found  rerj  easy  to 
take  the  bark  off  in  one  whole  piece  roimd  the  tree;  and,  if  possible,  let  these  pieces  be 
as  long  as  the  incisions  made  in  the  bark.  In  some  cases,  where  tliere  is  not  much  sap, 
the  bwk  may  require  a  little  beating  with  the  square  end  of  the  mallet,  to  cause  it  to 
separate  easily  from  the  wood ;  but  the  less  beating  with  the  mallet  the  better,  asit  has  a 
tendency  to  blacken  the  liark  in  the  inside,  or  fleshy  part  of  it,  so  that  wh«i  the  tanner 
sees  it,  be  supposes  it  to  be  damaged,  and  undervalues  it  Hie  branches  of  the  tree  be- 
ing previously  all  lopped  off  with  the  axe,  the  persons,  in  number  accasding  to  the  extent 
of  the  work,  with  the  bill  smooth  all  the  branches,  cutting  them  in  lengths  of  from  two 
feet  six  inches  to  three  feet,  down  as  small  as  one  inch  in  circumference.  Hie  baikers, 
principally  women,  are  each  provided  with  a  smooth  hard  stone  of  about  six  or  eight 
pounds  weight,  beside  which  they  sit  down ,  and  having  collected  a  quantity  of  saplings, 
branches,  or  twigs,  they  hold  it  on  die  stone  with  one  hand,  and  with  the  mallet  in  tlw 
other,  they  beat  the  piece  till  the  bark  be  split  from  the  wood,  from  the  one  end  to  the 
other,  and  taking  it  off  all  the  length  of  the  piece,  if  possible,  then  lay  it  rq;ular]y  aside, 
till  a  bundle  of  considerable  size  is  formed." 

3749.  Drying  the  bark.  The  point  most  particularly  to  be  observed  in  this  art  is, 
putting  the  bark  up  to  dry ;  which  is  done  by  setting  it  upon  what  is  called  the 
lofb  or  ranges.  Th^  are  erected  by  taking  forked  pieces  of  the  loppings,  called  horses, 
the  one  diree  feet  long,  the  other  two  feet  six  inches,  and  driving  each  about  four  indies 
into  the  ground,  opposite  one  another,  about  two  feet  asunder  in  the  breadth,  and  as 
much  betwixt  them,  lengthways,  as  will  admit  long  small  pieces  of  wood  to  be  put  upon 
tiiem,  and  as  many  of  these  must  be  put  together  as  will  hold  the  bark  of  every  day's 
peeling.  These  ought  to  be  erected  in  as  dry  and  elevated  a  spot  as  can  be  found 
in  the  margin  of  the  wood,  or  better  on  its  outside.  The  baik  being  carried  and 
laid  on  this  loft,  with  tlie  thick  ends  of  it  all  laid  to  the  high  side  of  the  range,  and 
the  small  bark  laid  on  to  the  thickness  of  about  six  inches ;  and  the  bark  taken  off 
the  largest  of  the  wood  laid  regularly  on  the  t(^,  which  serves  for  a  covering,  and 
the  loits  or  ranges  having  a  declirity  of  about  six  inches,  the  rain  will  run  off  them 
readily,  and  if  properly  put  up  in  tfiis  manner,  they  will  kee[^  out  a  great  deal  of 
rain.  After  it  has  lain  in  this  state  for  three  days,  if  the  weather  is  good  and  dry, 
it  ought  to  be  all  turned  over,  and  <  the  small  bark  spread  out,  so  as  not  to  allow  it 
to  sit  together,  which,  if  much  pressed,  it  is  apt  to  do ;  and  if  it  does  so  with  the 
natural  sap  in  it,  it  has  a  chance  of  moulding,  which  is  extremdy  hurtful  to  the  bark, 
and  both  lessens  it  in  weight  and  in  value.  After  the  bark  has  stood  on  the  ranges 
about  eight  or  ten  days,  if  the  weather  be  good,  it  may  either  be  put  into  a  bouse  or  a 
shed,  or  if  intended  to  be  put  up  into  a  stock,  it  may  now  be  done.  A  stack  of  bark 
ought  never  to  exceed  eight  feet  in  width,  and  twelve  or  fifteen  feet  in  height,  raised 
in  the  middle  like  a  haystack.  If  it  is  to  stand  any  length  of  time  in  the  stack,  it  ought 
to  be  thatched,  and  in  that  state  may  remain  all  winter.  The  greatest  care  ou^  to  be 
token  to  pfcsmvc  the  color  of  the  inner  ports  of  the  bork,  because  the  color  of  it  ia  gcne^ 
rally  looked  to  as  a  principal  criterion  of  its  value.     Before  being  put  into  tbe  rtock. 
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the  natural  sap  ought  to  be  dried  out  of  it,  in  order  to  prevent  its  fermenting ;  becinxae 
if  a  fermentation  takeis  place  in  one  part  of  the  stack,  it  generally  goes  urough  aiid 
spoils  the  whole.  The  same  mode  bf  treatment  will  do  for  all  kinds  of  bark  as  well  as 
the  oak ;  but  the  birch  has  an  outer  or  sfaredy  skin  upon  it,  that  is  T«ject6d  by  the 
tanner,  and,  as  already  observed,  must  be  peeled  off. 

3750.  ChoiYping  the  bark,  **  When  the  bark  is  ready  for  the  tanner,  it  has  to  undergo 
the  work  of  chopping,  which  is  done  by  driving  in  two  or  more  stakes  into  the  ground, 
with  a  fork  on  the  upper  end  of  each,  leaving  them  about  two  feet  six  inches  from  the 
ground,  and  laying  a  long  small  piece  of  wood  across  between  the  two,  where  a  number 
of  people  stand,  and  the  bark  is  carried  and  laid  down  behind  them,  which  they  take  up 
in  their  hands  and  lay  on  the  cross  tree,  and  then,  with  a  sharp  .whittle  or  bill  in  the 
other  hand,  they  cut  it  into  small  pieces,  about  three  inches  in  length;  when  this  is  done, 
it  is  trampled  into  bags,  which  hold  about  two  hundred  weight  each,  and  in  these  bags  it 
is  weighed  when  sold  by  the  ton,  in  tons,  hundred  weights,  quarters,  and  pounds,  and  in 
the  above  manner  delivered  to  the  merchant  or  tanner."     [Forester^s  Gtdde,  1*99.) 

3751.  PoUttrd'treet,  wtiich  may  be  considered  in  most  cases  as  injurious  deformities, 
are  lopped  at  stated  periods  like  copse-woods,  and  the  lop,  whether  to  be  barked  or 
otherwise,  is  to  be  treated  in  all  respects  like  that  of  copse. 

3752.  The  period  ai  which  trees  arejelledf  for  the  sake  of  their  timber,  is  determined 
by  various  causes.  By  maturity  of  growth,  or  where  the  annual  increase  is  so  trifling  as 
to  render  their  standing  no  longer  worth  while  in  point  of  profit :  when  wanted  for  pri- 
vate use  or  sale ;  or  when  defects  in  the  tree,  or  new  arrangements  in  its  situation,  point 
out  the  necessity  of  its  removal.  "  A  timbered  estate,'*  Marshal  observes,  '*  slu>u]d 
frequently  be  gone  over  by  some  person  of  judgment;  who,  let  the  price  and  demand  for 
timber  be  what  they  may,  ought  to  mark  every  tree  which  wears  the  appearance  of 
decay.  If  tlie  demand  be  brisk  and  the  price  high,  he  ought  to  go  two  steps  farther, 
and  mark  not  only  such  as  are  full-grown,  but  such  also  as  are  near  perfection."  In 
trees,  as  in  the  human  species,  there  are  three  stages,  youth,  manhood,  and  old  age.  In 
the  period  of  youth,  the  growth  is  rapid;  in  manhood,  that  growth  is  matured;  and  in 
old  age,  it  begins  to  decay. 

3753.  The  most  profitable  season  fir  felling  timber  is  at  what  may  thus  be  termed  the 
beginning  of  manhood.  After  that  time,  though  the  tree  may  appear  sound  and 
healthy,  its  annual  increase  is  so  little,  that  it  would  be  more  profitable  to  cut  it  down 
and  replant.  Tlie  number  of  years  that  a  tree  may  stand,  before  it  arrives  at  this  period, 
must  vary  in  diffinrent  soils  and  situations;  but  the  period  itself  may  easily  be  ascertained 
—  by  the  annual  shoots  —  the  state  of  the  bark— and  by  taking  the  circumference  of 
the  tree  at  the  same  pli^ce  for  two  or  three  successive  seasons,  and  comparing  the  differ- 
ence. In  the  view  of  profiting  iW>m  timber  produce,  it  is  of  great  consequence  to  cut 
down  plantations  at  maturity.  Many  trees  will  stand  half,  others  a  whole  century,  after 
they  are  ftiU-grown,  appear  quite  healthy,  and  at  the  same  time,  make  little  or  no  in- 
crease of  timber.  But  there  are  particular  cases,  arising  from  the  nature  and  state  of 
the  markets,  where  it  may  even  be  more  profitable  to  cut  timber  before  it  is  arrived  at  a 
full  growth.     {Treat,  on  Countr,  Res,  ii.  577.) 

3754.  Preparations,  fir  filling.  It  has  been  strongly  recommended  to  disbark  trees  a 
year  or  more  before  they  are  taken  down  in  consequence  of  the  result  of  certain  experi- 
ments commenced  by  Buffon  in  1737.  In  May  of  that  year,  he  disbarked  three 
oak-trees,  forty  feet  in  height,  where  they  stood.  In  the  course  of  three  years  tliey  died, 
and,  on  cutting  them  down,  the  outer  wood  was  found  hard  and  dry,  and  the  internal 
wood  m<M6t  and  softer.  After  trying  its  strength,  &c.  he  concludes,  that  *'  timber  which 
has  been  disbarked  and  dried  while  standing,  will  weigh  heavier,  and  prove  stronger  than 
timber  cut  in  its  bark.**  Bosc,  and  other  French  authors,  (in  Cours  Compf,  <CAgr,  &c. 
art.  Aubier,  JBois,  Querctts,  &c)  strongly  recommend  this  practice,  which  is  followed  in 
some  places  on  the  continent,  and  in  this  country  with  the  oak  and  larch ;  but  not,  as  far 
as  we  have  learned,  with  any  other  tree.  Monteith  finds  it  by  far  the  most  efiScient  way 
of  seasoning  larch'timber.  He  barked  some  trees  in  spring,  and  did  not  cut  them 
down  till  autumn,  and  others  stood  in  the  peeled  state  for  two  years.  After  various  and 
extensive  trials,  he  is  <*  decidedly  of  opinion,  that  the  larch  treated  in  this  wi^y  at  thirty 
years  of  age  will  be  found  equally  durable  with  a « tree  cut  down  at  the  age  of  fifty  years^ 
and  treated  in  the  ordinary  way.'*     {Forester*s  Gidd^t  152.) 

3755.  As  the  dry  rot  {MeruUus  destruens,  Sovr,)  is  found  to  arise  in  a  great  measure 
from  want  of  seasoning,  or  at  least  to' proceed. with  the  greatest  rapidity  in  timber 
not  well  seasoned,  this  practice  seems  to  deserve  adoption  in  that  point  of  view.  (JEncyc* 
JMt,  Suppl,  art.  Dry  Rot. )  In  some  parts  of  the  north  of  Europe,  the  trees  are  divested 
of  tbnr  iMik  for  one  or  two  feet. in  height  from  the  ground  a  year  or  more  previous  to 
that  on  which  they  are  to  be  felled.  We  saw  this  done  in  Poland  and  Lithuania;  but 
though  we  made  diligent  .enquiry  there  and  in  Sweden,  we  could  not  learn  distinctly  the 
extent  to  which  it  waft  practised  in  the  latter  oountty  and  Norway*    It  is  occi^QnaUy 
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pnotbed  in  FoUnd  fla  the  ntctuibis  pnipoH  of  bwdening  the  loft  wood ;  but  alto 
aKWUfwiIcd  bj  a  dacp  ineulon  made  for  tlw  porpow  i^  mm 


I7  ^uiimH  (o  the  tiinbeT,  aad  Ibenfon  geOenUj  In  tbew  eounlrin  lufM  out  of 
view,  men  tne*  >taiid  doic  togellier,  s  ytrj  obnoa*  piepantioa  to  felling  b  ligbt- 
emng  tlw  topi  of  such  branche*  ai  would  do  injur;  in  &llii^  to  the  treet  diat  an  to  be 
hA,  or  lo  Mtwr  idjoiniDg  oljecti. 

ST5e.  Tlie  taum  offtttmg  li  cmamaatj  winter,  for  timber  not  to  be  diihatfced; 
but  Knna  for  the  ndnooa  tribe  reotmmend  lummer  aa  being  tba  aeaioa  in  wUdi  it  ii 
general);  MIed  in  thawHtb  c^Eurspa  and  in  tbe  AJpi.  But  Ctii  11111111111  iiriniiii  ii  there 
Mloptsd  front  OBCeHity,  aa  in  winter  the  woodi  are  ao  GUed  up  with  inow  that  Ailing 
ii  hardl;  pracdeabl*.  Ai  the  timber  of  tbeae  counttiea  is  genemll;  squared  for  tin 
market)  the  aoft  wood  it  diieSj  ivma*ed,  ao  that  tbe  uaion  of  felling  doei  not  leem 
to  than  to  be  of  mudi  eooaeqiteDee.  Beridet,  the  timber  la  never  ao  full  of  i^>  in  aum- 
Hier  aa  k  ia  in  qnisg  and  autumn,  and  therefore,  neit  to  mid-winter,  midiummer  08^ 
be  the  nelt  beat  tirae  br  Celling  all  kinds  of  timbcr-irees.  Where  the  tnei  are  di*- 
barked  at  Aa  baae  a  jatr  or  more  before  felling,  the  aoft  wood  will  be  partiallj  hardowd ; 
but  thit  pradiee  ii  by  no  meani  genenl  in  die  north, 

ST5T.  iiiotiiiei.inBreceiit  wot^oapreaerTinglfaeBritiihnai7,aiidoDdr;nit,&c  after 
colleodag  the  ojdnioni  of  all  the  ancient  and  modem  authon  wbo  hare  written  On  fclHng 
timber,  concludiE^  that  the  emnmQa  notion  that  tree*  felled  in  winter  oootain  leat  of  np 
or  of  the  regetable  juieei  than  tboae  cut  down  at  an;  nthir  trainn  nf  Thn  year,  is  nottme; 
and  that  the  method  of  batUng  ataoding  traea  in  ^ring,  and  not  li-lling  tbtni  till  the 
■ucoeeding  irintCT,  haa  not  in  any  way  realiaed  the  tipedatiolu  fomked  at  the  |daa. 
After  daaniUDg  all  the  different  niodea  that  have  been  adopted  fbr  leauniing  timber,  be 
CoDelndea,  that  the  beat  mode  of  leaioning  ii  to  ■'  keep  it  in  air,  neitber  very  dry  nor  107 
motit;  and  to  proted  it  rrun  the  Bun  and  rain  by  a  roof  raised  lufficiently  lugh  □ 
■     thi*  I    ■      ■  ■      ■ 

,     .       .    ^) 

3^SB.  The  aptration  nffittiagiM  performed  either  by  digging  an  excavatlan  round  tbe 
■ten),  and  cutting  tbe  roots  at  two  or  three  feet  ■'■'•**■'"'  fiom  it,  or  by  cutting  orer  the 
stem  St  the  euiCieB.  By  the  fonner  inade  the  root  is  obtained  for  use,  snd  the  ground 
mete  effectually  (dearcd  and  prepared  for  tbe  roota  of  other  adjoining  treea,  or  whale*er 
crop  is  Id  follow.  Where  the  tree  it  intended  lo  Mole,  which  can  very  leldctubeadiia. 
aUe  in  Ae  case  of  eattiiig  fuU-growii  timber,  or  where  there  it  some  nice^  in  taking  h 
down  so  as  not  Is  injure  other  trees  or  atUoining  dbjea*,  it  ia  cut  w  sawn  over,  and  tin 
wot,  if  to  be  temoved,  dug  out  afterwards.  "  In  cutting  large  tieea,  in  order  to  make 
Ifae  tree  lUl  the  way  required,  enlerdKcroBi-ciitttw  on  Ihat  o&ofthetrea  it  ia  intandal 
to  fall,  and  a»  h  about  a  tlurd  part  ifarougfa ;  than  eater  the  saw  at  tbe  other  nde,  and 
yAMa  it  is  Mt  to  fkr  SI  to  admh  a  wedge,  place  the  wedge  exactly  oppoaile  dm  way  you 
want  the  tree  to&ll,  and  keep  driving  it  alowly  till  the  tree  is  nearly  cut  through. " 
tJimteM.)  Tbe  tne  being  felled,  is  next  diTistnl  of  its  braocfaet,  whidi  an  lortcd 
ioCo  fence-wood,  fUel,  ton-wood,  &c^  according  to  tbe  kind  of  tree ;  and  the  trunk 
Is  geoa«lly  prescrrcd  aa  entire  aa  possible  for  tbe  purchaser.  Sometimes  it  Is  cut  in 
twi^  snd  <he  raot-mt,  or  but-end,  bong  ibe  most  nluable,  kAA  for  one  class  et  fW- 
poses  St  a  higber  price,  and  die  lop-cuta  for  othas  aooieiriat  lower. 

ST59.    Ttit  roote  ^  Irau  are  the  last  product  we  shall  mentioD.      These  sbouM,  in 
almost  every  case,  be  efiectually  cradivtad ;  to  aid  in  which,  in  the  case  of  rary  large 
roots,   flitting  by  wedgia,  refting   by  gunpowder,   tearing  up  by  the  hydrostatic 
'preas,   or  by   a  comman  leeer  and  trie 
<smpact  ash  or  oak  roots  are  ocrasiiwi- 
ally  in  doBand  by  tmiths,  leather- 
«uttera,  and  ottters ;  but  in  general 
roots  should  be  reduced  topicoea  not 
vieeeding  three   feet  kmg,   and   ill 
4001108  in  djameter,  and  put   up  in 
Macks  not  teas  thati  thm  feet  ervy 
<way,  but  Dominanly  cootainiag  two    ' 
cubic  yards.     Tbete,  when  dry,  are  J 
•oM  for  ftiel,  er  reduoed  to  ohamiBl  n 

oaAeapot.  In  eradicating  and  slack- 

tog  up  coppce-woada,  it  Is  oonunon  lo  allow  a  certain  sum  per  sladi,  and  something 
fiir  «*sTy  wye  of  grouad  cleared )  if  then  ai«  no  trees  lo  haifc,  allowancas  m  abo 
Toade  fx  the  polei,  faggots,  Ac.  so  Am  no  pert  of  the  operation  is  performed  by  day. 
work. 

3748.  Hw  vsual  nMid  ^  Aunitig  woai  a  aa  fbllowat  — Tlie  wood  baJBg  sal- 
leMd  H«i  Hh plaea inMaded fiirllM  ogtaUm,  and  cut  into  bOkla,  gMMta^  abewl 
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three  feet  in  length,  the  pits  or  ttacks  are  usually  formed  in  this  nanner:    A  spot* 
adapted  to  the  purpose,  of  from  about  fifteen  or  twenty  feet  in  diameter,  of  a  conical 
form,  is  selected,  and  after  being  properly  levelled,   a  laige   billet  of  wood  split 
across  at  one  end,  and  pointed  at  the  other,  is  fixed  in  the  centre  of  the  area,  with 
its  pointed  extremity  in  the  earth,  and  two  pieces  of  wood,  inserted  through  the  clefts  of 
the  other  end,  forming  four  right  angles ;  against  these  cross-pieces,  four  other  biUets  of 
wood  are  placed,  one  end  on  tk»  ground,  and  the  other  leaning  against  the  angles.     A 
number  of  large  and  straight  billets  are  afterwards  laid  on  the  ground,  to  form  a  floor, 
each  being,  as  it  were,  the  radius  of  the  circular  area ;  on  this  flwur,  a  proper  quantity  of 
brush  or  small  wood  is  strewed,  to  fill  up  the  interstices,  when  the  floor  wUl  be  complete : 
and  in  order  to  keep  the  billets  in  the  same  position  in  which  they  were  first  armnged, 
p^s  or  stumps  are  driven  into  the  ground^  in  the  circumference  of  the  circle,  about  a 
foot  distant  from  one  another. ;  upon  this  floor  a  stage  is  built,  with  billets  set  upon  one 
end,  somewhat  inclining  towards  the  central  billet,  and  on  the  tops  of  these  another  floor 
is  laid,  in  a  bomontal  direction,  but  of  shorter  bUlets,  as  the  whole  is  intended,  when 
finished,  to  form  a  cone.     Hie  whtAe  is  then  coated  over  with  turf,  and  the  surface  ge- 
nerally plastered  with  a  mixture  of  earth  and  charcoal  •dust, 

3761.  Previous  to  the  openUion  of  setting  fire  to  the  pile,  the  central  billet  in  the  upper 
stage  is  drawn  out,  and  pieces  of  dry  combustible  wood  substituted  in  its  place,  to  which 
the  fire  is  applied*  Great  attention  is  necessary  during  the  process,  in  the  proper  manage- 
ment of  the  fire,  and  in  inunediately  covering  up  the  apertures  through  which  the  flame 
obtrudes  itself,  until  the  operation  be  concluded,  which  is  generally  effected  in  the  space 
of  two  or  three  days  according  to  circumstances.  When  the  charcoal  is  thought  to  be 
sufiidently  burnt,  which  is  easily  known  from  the  appearance  of  the  smoke,  and  Sie  flames 
no  longer  issuing  with  impetuosity  through  the  vents;  all  the  apertures  are  to  be  closed 
up  very  carefully,  with  a  mixture  of  earth  and  charcoal-dust,  which,  by  excluding  all 
aooesa  of  the  external  air,  prevents  the  coal  from  beihg  any  further  consumed,  and  the 
fire  goes  out  of  itself.  In  this  condition  it  is  suffered  to  remain,  till  the  whole  is  sufili- 
dently  cooled  ;  when  the  cover  is  removed,  and  the  charcoal  is  taken  away.  If  the 
whole  process  is  skilfully  managed,  the  coals  will  exactly  retain  the  figure  cf  the  pieces 
of  wood :  some  are  said  to  have  been  so  dexterous^  as  to  char  an  arrow,  without  altering 
even  the  figure  of  the  feather.     (EnofC*  Brit,  vol.  v.  art,  CharcoaL) 

3762*  The  method  of  charring  wood,  for  the  making  of  gumpowder,  according  to  an 
improved  system,  adopted  not  many  years  ago,  is  however  a  much  more  costiv  operation, 
tbongh  the  expense  attending  it  is  amply  compensated  by  the  superior  excellence  of  the 
urtide  when  manufiurtured.  Jt  is  done  in  iron  cylinders,  and  in  so  complete  a  man- 
ner, that  every  particle  of  the  wood  is  charred.  The  oily  or  tarry  matter  is  also  pre- 
aerved,  and  may,  so  far  as  the  quantity  goes,  be  made  use  of  instead  of  foreign  tar  or 
pitch.  This  mode  of  charring  wood  for  makiug  gunpowder,  is  carried  to  the  greatest 
perfection,  near  Petworth  in  Sussex,  and  there  is  a  manufacture  of  a  similar  nature  near 
Cheater.     {Qen.  Rep^for  Scottand^  vol.  ii.  p.  342.) 

SxcT.  IX«     Ofetlimating  the  Value  of  Plantations  and  their  ProductSf  and  of  ea^potmg 

them  to  Sale, 

3763.  The  vahtaUon  of  timber  forms  a  distinet  professian,  and  can  only  be  acquired  by 
continued  observation  and  experience :  like  other  valuations  of  property,  it  depends  on 
a  great  variety  of  considerations,  some  of  a  general,  but  the  greater  part  of  a  local 
nsiture.  We  have  already  offered  some  remarks  on  valuing  young  plantations,  as  a 
part  of  what  may  be  called  the  inherent  value  of  landed  estates  (3089.)  ;  and  shall  here 
confine  ourselves  to  the  valuation  of  saleable  trees. 

3764.  In  valuing  saleable  trees  of  any  kind,  their  number  per  acre,  ortheir  total  number 
by  enumeration,  being  ascertained,  and  the  kinds  and  slies  classed,  then  each  class  is  to 
be  estimated  according  to  its  worth  as  timber,  fence- wood,  fuel,  bark,  &c.  '<  In  a  cop- 
pice wood  which  cannot  readily  be  measured,  the  readiest  method  of  counting  the  stools 
is,  to  cause  two  men  to  take  a  line,  say  about  a  hundred  feet  long,  or  more,  and  passing 
the  line  round  as  many  of  the  stools  as  it  will  eneiose,  the  one  man  standing,  while  the 
other  moves  round  a  new  number  of  stools,  and  count  always  the  stools  betwixt  the 
two  lines,  causing  the  one  man  to  move,  the  one  with  the  line,  while  the  other  stands 
still,  and  BO  on  alternately.  The  valuator  at  the  same  time  taking  care  to  average  every 
twenty-  stools  as  they  go  on,  before  losing  sight  -of  the  counted  stoSb.  Hiis  way,  too,  is 
a  very  qieedy  and  sure  method  of  counting  the  number  of  trees  in  any  plantation. 

3765.  Or  the  stools  of  a  coppice  wood  may-be  counted  and  averagedby  two  men  going 
parallel  to  each  other,  and  the  person  valuing  going  betwixt  them ;  the  two  men  putting 
up  marks  with  moss,  or  •  pieces  of  white  paper,  on  a  braneh  of  the  stoole ;  the  one  man 
always  going  back  by  the  last  laid  marks,  and  tiie  valuator  always  eountuig  and  averaging 
the  alo^  betwixt  the  newly  laid  and  the  late  made  marks ;  counting  and  averaging  the 
sleeb  alw^a  as  the  men  go  on>  taking  only  twen^,  or  eveo  ten-  alools  at  a  time.     To 
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those  who  have  been  in  the  practioe  of  doing  this  frequently,  it  will  be  foand  very 
essy,  and  will  be  done  very  speedily,  and  with  a  very  considerable  degree  of  accuracy. 
The  proper  method  of  learning  to  do  this  correctly  is,  when  a  person  cuts  an  oak  wood 
for  the  first  time  (or,  even  were  the  work  repeated  several  times) ;  he  should  then,  in 
order  to  make  hims^  perfectly  acquainted  with  ascertaining  the  quantity  of  bark  that  a 
stool,  or  even  the  stump  of  a  stool  will  produce,  go  before  the  peelers,  and  select  a  stool 
or  stem ;  alter  having  examined  it  narrowly,  he  supposes  it  to  produce  a  certain  quantity 
of  bark,  and  marks  this  down  in  his  memorandum  book.  He  then  causes  a  person  to 
peel  it  by  itself,  dry  it,  and  carefully  tie  it  up  and  weigh  it,  and  compare  it  with  the 
weight  he  supposed  it  would  produce,  and  he  will  at  once  see  how  far  his  calculation  ap. 
proacfaes  the  truth.  A  stem  of  oak,  from  a  natural  stool,  suppose  it  to  measure  in  girth 
two  inches,  by  seven  feet  long,  will  contain  two  solid  indies,  and  one-third  of  an  inch,  ac- 
cording to  the  measurement  of  Hoppus.  This  stem  or  shoot  will  produce  two  pounds 
two  ounces  of  baik.  Again,  a  stem  or  shoot  of  natural  oak,  measuring  four  inches  in 
girth,  by  nine  fleet  in  length,  will  be  found  to  contain  one  solid  foot  of  wood,  and  will 
produce  thirteen  pounds  and  a  half  of  baik.*'     {ForetterU  Owdt,  170.) 

37  66.  When  growing  trees  are  valued,  an  allowance  is  made  from  their  cubic  contents 
for  the  bark.  The  rule  given  by  Monteith  is,  '<  MThen  the  gir^  or  droumference  b  any 
thing  from  twelve  inches  up  to  twenty-four  inches,  then  deduct  two  indies ;  from  twen- 
ty-four to  thirty-six,  three  inches;  from  thirty-six  to  forty-eight,  four  inches;  from 
forty<.eigbt  to  seventy-two,  five  inches;  and  above  seventy-two,  six  inches.  These 
deductions,"  he  says,  '*  will  be  found  to  answer  in  almost  all  trees ;  imless  in  such  as 
are  very  old,  and  have  rouch  and  corky  barks,  or  barks  covered  with  moss,,  when  an 
extra  allowance  is  to  be  made.*'    (Forester* t  Guide,  180.) 

3767.  In  fxUuiMg  measunMe  eak^rees,  many  persons  proceed  on  the  data  that  every 
cubic  foot  of  timb^  will  produce  a  stone  (sixteen  pounds)  of  bark.  This,  Montdtb 
says,  *'  is  not  always  correct  ;**  and  be  states  the  following  facts  from  his  own  expe. 
rience,  with  a  view  to  assist  beginners  in  ascertaining  the  quantity  of  baik  from  dififerent 
trees  "  An  oak«tree,  about  forty  years  old,  measured  down  to  fbur  inches  and  a  half  as 
the  side  of  the  square,  and  weighing  only  the  bark  peeled  off  the  timber  that  is  measured, 
without  including  the  bark  of  the  spray,  &c.,  every  foot  of  measured  timber  will 
produce  fi^nn  nine  to  eleven  pounds  of  bark.  An  oak-tree  of  eighty  years  old,  weighing 
only  the  berk  peeled  off  the  measurable  timber,  as  above,  every  foot  will  produce  fifom 
ten  to  thirteen  pounds  of  bark.  Every  foot  of  laige  burdi  timber,  peeled  as  above,  will 
produce  fourteen  pounds  of  bark.  Every  foot  of  mountain-ash^  as  ahove^  will  psoduce 
eleven  pounds  and  a  half  of  bark.  Every  foot  of  the  willow,  unless  a  very  old  one^ 
will  produce  from  nine  to  deven  pounds  of  bark.  Every  foot  of  larch  fir„  not  exceeds 
ing  thirty  years  old,  will  produce  from  seven,  to  nine  pounds  of  bark.  Tbe  bark  of 
trees,  particularly  the  oak,  is  peded  off,  every  branch  and  shoot,  down  as  small  as  ai» 
indi  in  drcumference.  **     (Forester* s  Guide,  1 89. ) 

3768.  The  price  of  timber,  like  every  other  article  in  genend  use,  varies  with  the-sup-* 
ply  and  demand ;  and  is  easUv  ascertained  from  the  timber-merchants  at  the  different 
sea^ports ;  as  is  that  of  bark,  diarcoal,  and  fire-wood  fix>m  the  tanners  and  coal-mer^ 
chants. 

3769.  The  modes  of  disposing  of  timber  trees  in  common  use  are,  selling  tbe  trees 
standing ;  by  auction ;  by  recdving  written  proposals ;  or  by  baigain  and  sde ;  Sd,  cut- 
ting down  the  trees,  and  selling  them  in  the  rough,  by  dther  of  these  metliods; 
Sd,  converting  the  fallen  trees ;  that  is,  cutting  them  up  into  the  planks  or  pieces  to 
wl^di  they  are  best  adapted,  or  which  are  most  eligible  in  the  given  situation.  The  first 
method  seems  the  best,  especially  on  a  laige  scalei  and  also  for  tbe  disposal  of  oopa^ 
wood  or  oder  crops. 


Cba?.  X. 

Of  the  Formation  and  Manag/emMl  <f  Ordiards. 

3770.  The  formation  cf  orchards  is  to  be  considered  among  the  permanent  improve- 
ments of  an  estste ;  and  should  be  kept  in  view  in  its  first  arrangement  or  laying  out.  No 
temporsry  occupier  could  afford  to  plant  an  orchard  without  extraordinary  encouragement 
from  his  landlord.  Orchards  in  this  respect  may  be  ranked  with  timber  plantations, 
and  both,  subjects  together  agree  in  bdonginc  equally  to  agriculture  and  gardening. 
Orchards  have,  doubtless  existed  in  Britain  lor  many  ages  as  appendages  to  vreaithy 
religious  estdilisfameDts ;  but  as  objects  of  fiurming,  or  fidd  cultute,  tbqr  do  not  appear 
to  have  been  adopted  till  about  the  beginning  <Mf  the  seventeenth  centuiy  (Z^otsfois). 
They  were  then  introduced  by  Lofd  Scudamoie  in  Herefordshire,  in  which  coaaty,  and 
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in  such  parts  of  those  adjoining,  as  exhibit  a  red  marly  soil,  are  the  best  fam  orcfaaids  in 
Bngland.  The  chief  produce  of  these  orchards  is  cider  and  perry ;  but  as  these  liquors 
are  not  in  very  general  demand  in  thu  country,  and  are  confessedly  less  wholesome  and 
nourishing  than  malt  liquors,  their  formation  cannot  be  carried  to  any  great  eitent. 
It  seems  desirable,  however,  that  orchards  of  moderate  sue  should  be  as  generally  in- 
troduced as  possible ;  as  the  use  of  the  fruit  in  pies,  tarts,  and  sauces  would  add  con- 
siderably to  the  comforts  of  the  lower  chisses.  Besides,  there  are  some  situations,  as 
steep  sheltered  banks  of  good  soil,  which  cannot  be  so  profitably  employed  by  any  other 
branch  of  husbandry.  The  subject  of  orchards  may  be  considered  in  regard  to  soil  and 
situation,  sorts  of  trees,  planting,  culture,  and  the  manu&cture  or  disposal  of  the 
produce. 

Sect.  I.     Of  the  Soils  and  SiituUiont  most  notable  fir  Orchards, 

^  3771.  The  sUes  tfall  thebest  apple  orchards,  and  all  the  chief  dder  districts,,  have  been 
discovered  by  W.  Smith  to  be  on  the  same  stratum  of  red  marl  which  stretches  across 
the  island  fVom  Dorsetshire  to  Yorkshire.  Fruit  of  no  kind,  indeed,  can  be  raised  with 
much  success  on  a  soil  that  does  not  contain  in  its  composition  a  portion  of  calcareous 
matter:  though  apple  trees  will  thrive  well  on  any  description  of  day  which  has  a  dry 
bottom,  and  pears  and  plums  on  any  dry  bottomed  soil  whatever. 

S77S.  The  most  desirable  aspect  is  unquestionably  a  somewhat  elevated  and  naturally 
sheltered  declivity,  open  to  the  south  and  aoutli-east ;  but  as  the  author  of  The  Herefwd- 
alure  Stuvey  remarks,  orchards  are  now  found  «  in  every  aspect,  and  on  soil  of  every 
quality,  and  under  every  culture."  Tlie  most  approved  site,  he  says,  is  that  which  is 
open  to  the  south-east,  and  sheltered  in  other  points,  but  particularly  in  that  opposite. 
Much  however  depends  on  the  character  of  the  winds  of  a  country,  for  in  some  parts  of 
the  island,  the  west,  and  in  others  the  east,  or  north  wind,  is  the  most  injurious  to 
vegetation. 

S77S.  The  soil  which  in  Herefordshire  is  considered  best  adapted  to  most  kinds  of 
apples,  is  a  deep  and  rich  loam  when  under  the  culture  of  the  plough ;  on  this,  the 
trees  grow  with  the  greatest  luxuriance,  and  produce  the  richest  fruit.  Some  trees 
however,  the  stire  and  the  golden  pippins  in  particular,  form  exceptions  to  this  general 
rule,  and  iiorish  most  in  hot  shallow  soils  on  a  lime  or  sandstone.  The  best  sort  of 
pear-trees  also  prefer  the  rich  loam,  but  inferior  kinds  will  even  florish  where  the  soil 
will  scahiely  produce  herbage.  An  orchard  is  generally  raised  with  most  success  and  at 
least  expence  in  a  hop  yard,  the  ground  under  this  culture  being  always  well  tilled  and 
manured,  as  well  as  fenced  against.every  kind  of  enemy. 

S774.  T%e  soils  and  situations  devoted  to  firm  orchards  in  Scotland  are  steep  clayey 
banks  sheltered  from  the  more  violent  and  injurious  winds ;  and  in  whatever  part  of  that 
country  such  situations  occur,  they  can  scarcely  be  more  profitably  employed*  Fruit 
trees  of  the  apple,  pear,  and  cherry  kind,  especially  of  the  hardier  and  tall  vigorous 
growing  varieties,  might  be  introduced  in  the  hedgerows  of  dry  and  moderately  sheltered 
grass^lands  in  most  parts  of  the  Britisli  isles.  ,  By  thus  rendering  these  fruits  universal, 
there  would  be  a  considerable  accession  of  enjoyment  to  the  lower  classes,  and  less  temp- 
tation to  break  into  gardens  and  orchards. 

3775.  The  polUiwd  situation  most  desirable  for  an  orchard  is  of  course  near  a  market 
town ;  or  near  a  ready  conveyance  to  one ;  because  though  the  making  of  dder  afiRMrds 
a  profit,  yet  the  fruit  sold  for  culinary,  or  table  use,  yields  a  much  more  considerabla 
one.  In  The  GUmcestershire  Report  it  is  stated  that  the  fruit,  which  would  fetch  8/«  16a. 
unground,  would  only  bring  in  cyder  3/..  IBs, 

SxcT.  II.     Of  the  Sorts  of  Trees  and  Manner  cf  Planting* 

3776.  The  most  generally  useful  fiuit  that  can  be  grown  in  farm  orchards  is  (be  apple ; 
next  the  pear ;  then  the  plum  for  tartv,  or  wine ;  and  to  these  may  be  added  the  cherry, 
filbert,  walnut,  chestnut,  and  elder.  In  the  dder  countries  where  the  climate  is  more 
certain  than  in  some  others,  it  is  customary  to  plant  but  a  few  good  sorts;  and  not  to 
mix  above  one  or  two  sorts  together  in  making  dder ;  in  the  northern  districts,  on  the 
contrary,  it  is  a  maxim  to  plant  a  considerable  number  of  different  sorts,  both  of  those 
which  blossom  early  and  late ;  because,  should  the  blossom  of  one  viunle^  be  destroyed 
by  a  frosty  wind,  that  of  another  may  escape.  In  cold  districts,  it  is  advisable  to  plant 
orchards  in  shelt^ed  bellows,  exposed  to  the  sun,- and  to  plant  thick;  but  in  the  warmer 
southern  counties,  many  descriptions  of  dder  and  perry  fruits  may  be  grown  to  perfection 
in  the  hedge^^oWs^  or  as  cultured  trees  in  permanent  pastures.  The  fittest  trees  for  such 
purposes  are  ibtM  which  grow  tall,  wit|i  upright  shoots,  and  which  bear  fruit  of  a  small 
size ;  such  as  the  Siberian  pippin  apple  and  squash  tdnton  pear :  such  trees  shade  thsr 
hedges  or  pastures  less  than  the  spreading  kinds,  and  tlicir  fruit  bmng  small  is  less  likely 
to  be  blown  down  by  high  winds. 
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S778.  2%tf  MoK  appnuted  90H9  of  eidrr  9ppU»  m%  fane  tauMmled  and  fMMuUf  4t>- 
flcribed  in  the  accompanying  table  (3777).     It  will  be  partienkify  obaerPBd  that  aonia  of 
the  aorta  form  much  more  handsome  treea  tiiaii  othera^  and  ahould  therelDfe  be  prafermd 
for  hedge-rows,  and  indeed  in  all  casea  where  the  quali^of  tfaefhiitis  na*  nbJBni—ahtr> 
Some  alao  hove  smaUer-sixed  fruit  than  others^  and  these  are  to  be  praferted  fir  sitBatioBs> 
exposed  to  much  wind. 

8779.  The  colors  of  good  eider  JruU  ate  red  and  yellov ;  the  oolar  to  be  avoided  ia 
green,  as  afibrdinff  a  liquor  of  the  harahest,  and  genendly  of  the  poorest  qnaUtf.  The 
pulp  should  be  yellow,  and  the  taste  rich  and  aonewhai  astringent.  Appka  of  a  smaH 
sixe  are  always,  if  equal  in  quality,  to  be  preferred  to  those  of  a  larger,  in  etder  that  the 
rind  and  kernel,  which  contain  the  aromatic  part,  may  be  the  eaaier  crushed  with  the  pulp. 

3780.  Tk€  torts  of  baking  tqtples  mosi  tmUMefrr  orchards  are  the  cal^lka,  of  which 
there  are  several  varieties,  including  the  hawthomdean  for  early  uae ;  the  peaimaina  iar 
autumn  use,  and  the  russets  for  winter  and  spring.  Many  other  sorta  might  be  named, 
but  an  inspection  of  the  fruit  markets  will  prove  tint  theae  are  the  best,  and  further  detaib 
belong  to  books  on  gardening. 

3781.  Th*  dessert  appUs JU  for  orchards  9xeibie*ni»hn^9B  or  Mai^gareta  tot  earliest  use ; 
the  jenneting,  pomroy,  summer  pearmain,  and  Kentish  for  summer  use ;  the  golden, 
downton,  and  other  pippins,  especially  the  ribctone  pippin,  with  the  nonpareil  and  other 
small  russets,  for  autumn,  winter,  and  spring  use.  The  following  list  is  given  by  Niool 
as  including  a  fit  oolUction  both  of  kitchen  and  dessert  apples  £or  a  private  orchard ;  tfaose 
marked  thus  *  being  preferable : 


WtaMtoi^dlito^  *  rojal  pmnoai^  *  )au*adino(. 

11111T.  "•  rriiitlili  liflTii  (jniiitlL  "irrjlf'rt'niffnr  inftil  illnii,      sosd). 


aMBlppla,*adindltto,*|Mgvdltto»*KBBilditftto,  HmiBer9Miili«,wlaft«  ditto,*  V«Mili»0MniiiK*fBttxai 
oadANb*KmtUkiUtt(v*c;«11il« ditto, *nmlnuMC,  (inj  good).  MamrtM  nito  0*nA),  *vWm  lu«thmdtaii» 
ii^dlitiis*nn^p«»nviUi,*)au*adino(||ood},*i(old«n     »Noiftlk  bMlIng  (gpoSi,  Mnwtmij,  *pnm-auaai  (way 


3782.  The  most  approved  sorts  of  cider  pears  are  the  following : 

Bsrlaod,  Pom.  Her.  t.  27.,  Fonyth,  p.  143.,  fruit  very  atutere,  hardy  upright  tree. 

Holnune,  Pom.  Her.  t  80.,  Fonyth,  p.  144.,  uplift  tree. 

Huflbspt  Pom.  Her.  t  £4.,  Fonyth,  p.  144,  fhiit  auiteie^  large,  hsnly  tfsee. 

OidOeU,  Pom.  ^er.  t.  IL,  Fonyth,  p.  144,,  large  tree. 

Kough  csp,  Fonyth,  p.  144.,  very  austere,  baray  ftee-growing  tree« 

Squaifa  temion.  Pom.  Her.  t.  ISi,  Fanyth,;p  144r,  fhul  veqr  auatere,  upitglit  tree  ead  great  bearer. 

3783.  In  choosing  pears  for  planting  in  orchards,  the  description  of  the  plant  is  a 
matter  of  very  considerable  importance,  as  pear  trees  attain  a  m'ucb  greater  age  and  sixe 
than  apples.  In  our  opinion  the  planting  of  pears  in  hedge-rows  ought  to  be  more  en- 
couraged than  the  planting  of  apples,  as  they  are  calculated^  when  dned^  to  be  used  in 
soups ;  or,  when  stewed  green,  to  afford  a  light  and  agreeable  nourishment ;  and  perry  ia 
at  least  a  more  wholesome  and  ethilirating  Oquor  to  most  constitutions  than  cider. 

'  3784.   The  ba/dng  and  dessert  pears  JU  for  orcAardi,  according  to  ^col,  are  the  fol- 
lowing : 


*J«iSDiMlKC»wfM«tluiiiiM,*owiiMkardnmiiiiqDd,     *SoQl<kdlltoymMk  n^{md),wnM,*li9i^^lHr(iHr 
*ara*  aclMmsvuiilL* mofrtnrt CHI,* jalr,*Mldai knap,     good),  tlwpoaidp«i,oadllife,«aiiOm (Sir beUai^). 
(0Md),  LaatBumttlm,  *atmnmr  hm^mat,  *mama  dltta» 

3785.   The  best  sorts  tf  baking  plums  are  the  following : 


or 


DMiMn,  bolUo*,  moMlc,  wtowoar,  sad  magimni  banmn.     whkli  thtl«w  onhr  on  a  calenaow'wB.  and  gtovf  wOd  ia 
rthMBtlwdMBMakl9tetliab«t.aadaaiih«iilaflMar,     abaodHotlalhirWtolJUdliigifTaifatiiM. 


3786.   JTiefollowing  are  esccellent  dessert  plurns  for  an  orchard : 

,0rtMi*,  *dainMk(blKk,Koad),vblt«pcidi'      ditto oriiniitrtal,*dnpd'ar(yclloir,aoodV  OlVtmeHuBSfm- 
bhM  gas*i  *vUM  BUimiia  boBtmi,  nd     gm»,  ori—ni,  sad  dwMk  a— mach  lh»  fcsrt. 


3787.  2%«  cuUioation  of  the  plum  appears  to  us  deserving  of  more  encouragement  than 
it  generally  meets  with.  Not  only  does  the  fruit  make  excellent  pies  and  tarts,  but  it 
may  be  kept  in  large  quantities,  so  as  to  be  ready  for  that  purpose  at  any  period  o^  the 
year.  They  also  xnoke  a  good  wine^  and  with  other  fruits  and  ingredients  form  one  of  the 
best  substitutes  for  port.  The  damson,  bullace,  and  some  other  varieties,  will  grow  and 
bear  very  high  fia?0fed  fruit  in  hedges  where  the  soil  is  dry  below  and  not  too  thin.  The 
fruit  of  the  sloe  is,  for  wine  making,  superior  to  that  of  the  plum^  and  ftearly  as  good  for 
tarts. 

3788.  I%e  cherry  is  of  more  limited  culture  than  any  of  the  foregoing  fruits,  because 
chiefly  used  for  eatmg,  and  not  being  of  a  nature  to  keep.  Kear  large  towns  they  may  be 
cultivated  to  a  certain  extent.  In  Kent  an4  Hertfordshire  are  the  cherry  orcfaaida  which 
afford  the  chief  supplies  for  the  London  market.  The  sorts,  are  chiefly  the  caroon,  small 
Uack  or  Kentish,  the  May-duke,  and  the  morella ;  but  Hohnan's  duke,  the  black  heart, 
and  the  large  gean,  will  do  well  in  orchards. 

3789.  The  walnut  and  SiMnish  chestnut  may  be  advantageously  planted  on  the  outdcirta 
of  orchards  to  shelter  them,  and  a  few  of  them  in  hedge-rows  where  the  climate  is  likely 
to  ripen  their  fruit.     The  chestnut  can  hardly  be  considered  as  ripeoiiig  north  of  hoa* 
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don^  and  the  walnut  north  of  Newcastle.     Both  trees,  boweYer,  may  be  planted  for  their 
timber  in  moderataly-sheltered  stuations,  in  most  parts  of  the  British  isles. 

S790.  The  dder  is  not  beneath  notice  as  an  orchard  tree.  It  need  seldom  be  planted 
as  standards ;  but  in  unpruned  hedges  on  a  soft,  deep,  and  rather  rich  soil,  it  yields  great 
quantities  of  fruit,  which  is  readily  manufactured  into  a  sort  of  wine  that  is  esteemed  by 
many  persons  when  warmed,  and  forms  a  comfortable  evening  draught  for  the  cottager. 
No  tree  requires  less  care;  it  propagates  readily  by  cuttings  or  se^s,  and  requires  little 
or  no  pruning ;  but  though  it  will  grow  in  any  soil  whatever,  it  will  produce  no  fruit 
worth  mentioning  on  any  but  one  tolerably  deep  and  rich,  and  must  be  cut  down  when 
it  b^ns  to  show  indications  of  age. 

3791.  TheJUbert,  currant ,  gooseberry,  rtupberry,  and  some  other  fruits,  are  cultivated 
extensively  near  large  towns ;  but  the  treatment  they  require  renders  them  in  our  opinion 
quite  unfit  for  farm  orchards. 

.  3792.  In  choosing  trees  for  orchanis,  standards,  sufficiently  tall  to  admit  of  horses  and 
cattle  grazing  under  them,  should  always  be  preferred.  Maiden  plants,  or  such  as  are 
only  two  years  for  the  bud  or  graft,  are  the  most  certain  of  succe^ ;  the  apples  being 
worked  on  crab,  the  pears  on  wilding,  and  the  cherries  on  gean  stocks.  Tlie  common 
baking  plums  need  not  be  grafted  at  all,  but  the  better  sorts  should  either  be  grafted  or 
budded  on  damson  stemtf.  Where  budded  or  grafted  chestnuts  and  walnuts  can  be  got, 
they  should  always  be  preferred  as  coming  much  sooner  into  bearing.  The  former  may 
be  had  from  the  Devonshire  nurseries,  and  some  public  gardeners  about  London  are  now 
attempting  to  inarch  and  bud  the  walnut. 

3793.  With  respect  to  the  distance  at  which  orchard  trees  may  bepUmUdf  every  thing  will 
depend  on  the  use  which  is  intended  to  be  made  of  the  ground.  Where  the  soil  is  to  be 
pastured  or  dug,  they  may  be  planted  in  quincunx  and  close;  but  where  it  is  to  be 
ploughed,  they  should  ieitfaer  be  planted  in  rows  with  sufficient  space  between  for  one 
broad,  or  two  ordinary  ridges;  or  they  should  be  planted  in  squares  to  admit  of  ploughing 
both  east  and  west,  and  north  and  south. 

3794.  The  Ser^ordshire  orchardists  recommend  that  the  rows  should  extend  from  north 
to  south,  as  in  that  direction  each  part  of  every  tree  will  receive  the  most  equal  portions 
of  light  and  heat*  The  distance  between  each  row,  as  well  as  the  qiace  between  each 
tree,  should  depend  on  the  situation  and  soil.  Where  the  former  is  high  and  exposed,  the 
trees  should  be  clos^ely  planted  to  afford  each  other  protection ;  and  when  the  latter  is 
poor  and  shallow,  their  growth  will  in  course  be  less  luxuriant,  and  they  will  conse- 
quently require  less  room.  But  in  low  and  sheltered  situations,  and  in  deep  and  ridi 
soils,  wider  intervals  should  be  allowed.  '  I^  the  former  instances,  twelve  yards  between 
each  row,  and  six  between  each  tree,  are  sufficient ;  in  the  latter,  twenty -four  yards 
between  each  row,  and  eight  between  each  tree,  will  not  be  too  much. 

3795.  As  a  general  guide  as  to  distance,  Nicol  states  the  ultimate  space  at  which  apple 
and  pear  trees  should  stand,  in  a  properly  planted  and  close  orchard,  as  from  thirty  to 
forty  feet|  less  or  more,  according  to  the  quality  of  the  soil ;  taking,  as  the  medium,  thirty- 
six  ftet.  In  a  poor  soil  and  a  bleak  exposure,  where  the  trees  may  not  be  expected  to 
grow  very  freely,  thirty  feet  is  sufficient;  whereas  in  good  soil,  and  a  sheltered  situation, 
forty,  may  not  be  too  much.  Cherries  and  plums  may  be  planted  at  from  twenty-four  to 
thirty-six  feet,  according  to  soil  and  situation,  as  above,  taking,  as  a  medium,  thirty  feet 
for  the  ultimate  distance  at  which  they  are  to  stand  clear  of  one  another.  But  it  would 
be  advisable,  in  the  first  instance,  to  plant  four  trees  for  one  that  is  intended  ultimately 
to  remain :  planting  tl^e  proper  kinds  at  the  above  distances  first,  and  then  temporary 
plants  between  them  each  way.  Hiese  temporary  plants  should  be  of  the  free  growing 
sorts  that  begin  to  bear  early;  such  as  tlie  nonsuch  and  hawthomdean  apples,  the 
May-duke  cherry,  and  the  Crawford  and  yair  pears ;  or  any  others  knoWn  to  produce  fruit 
sooner  after  planting.  Tliese  should  be  considered  and  be  treated  as  temporary  plants 
from  the  beginning,  and  must  give  place  to  the  principal  trees  as  they  advance  in  growth, 
by  being  pruned  away  hit  and  bit,  and  at  last  stubbed  up  entirely.  In  bleak  situations, 
if  foreatand  other^  hardy  trees  be  planted  among  the  fruit  trees,  it  may  not  be  necessary  to 
plant  so  many  (if  any)  temporary  fruit  trees  ;  or  these  may  chiefly  consist  of  the  hardier 
sorts,  sudi  as  the  hawthomdean  apple,  the  May-duke  and  morella  cherries,  and  the  Scotch 
geans,  which  produce  fruit  the  soonest 

3796.  In  the  openUion  of  planHng  great  care  ought  to  be  taken  not  to  insert  the  plants 
deeper  in  the  soil  than  they  were  bdbre  removaL  This  is  a  very  common  error  in  every 
description  of  tree  planting ;  and  in  retentive  soils  is  ruinous  to  the  tree.  Sir  C.  M. 
Burrel  recommends,  as  an  useful  practice,  in  wet  soils,  or  where  the  substratum  is  not 
suited  to  the  apple  or  the  pear,  to  plant  the  trees  on  hillocks  of  easy  ascent,  as  for  instance 
one  foot  lugher  in  the  centrt  than  the  level  of  the  field,  and  sloping  graduaUy  to  that  level, 
for  three  or  four  feet  every  way  from  the  centre.  By  that  practice,  the  roots  ^U  naturally 
follow  the  good  surface  earth;  whereas,  if  they  are  planted  in  holes,  the  roots  are  i^t  to 
shoot  into  the  pnjudicial  subsoil,  to  the  eventual  injury  of  the  plants,  by  canker  and  other 
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diseaaes.     When  trees  are  thus  planted  on  small  hillocks,  the  under.«drains'  may  pass  be- 
tween the  rows  with  greater  utility. 

Sect.  III.     Of  the  CvUivation  of  Farm  Orchards. 

3797.  The  trees  being  carefuUy  pUmted,  watered,  and  tied  to  taU  strong  stakes,  require 
little  more  than  common  attention  for  several  years.  Every  autumn  or  spring  they 
should  be  looked  over,  and  all  cross  irregular  shoots  made  during  the  preceding  summer 
cut  out,  suckers  (if  any)  removed  from  their  roots,  and  side  growths  cleared  fit>m  their 
stems. 

3798.  The  obfect  in  pruning  young  trees*  Nicol  observes,  is  to  form  a  proper  head. 
Generally  speaking,  the  shoots  may  be  pruned  in  proportion  to  their  lengths,  cutting  clean 
away  such  as  cross  one  another,  and  ftnning  the  tree  out  towards  the  extremities  on  all 
sides;  thereby  keeping  it  equally  poised,  and  fit  to  resist  the  eflfects  of  high  winds.  When 
it  is  wished  to  throw  a  young  tree  into  a  bearing  state,  which  should  not  be  thought  of, 
however,  sooner  than  the  third  or  fourth  year  after  planting,  the  leading  branches  should 
be  very  little  shortened,  and  the  lower  or  side  branches  not  at  all ;  nor  should  the  knife  be 
used,  unless  to  cut  out  such  shoots  as  cross  one  another. 

3799.  ^Jier  an  orchard-tree  is  come  into  bearing,  Abercrombie  says,  continue  at  the  time 
of  winter  pruning,  either  every  year,  or  every  two,  three,  or  four  years,  as  an  occasion 
is  perceived,  to  cut  out  unproductive  wood,  crowded  spray,  and  decayed  parts.  Also 
reduce  long  and  outrunning  ramblers  and  low  stragglers,  cutting  them  to  some  good 
lateral  that  grows  within  its  limits.  Where  iruit-spurs  are  too  numerous,  then  cut  the 
strongest  and  most  unsightly.  Also  keep  the  tree  pretty  open  in  the  middle.  If  it  be 
necessary  to  take  off  large  branches  from  aged  trees,  use  a  chisel  or  saw,  and  afterwards 
smooth  the  wound  with  a  sharp  knife.  In  case  old  wood  is  to  be  cut  down  to  young 
shoots  springing  below,  to  make  the  separation  in  summer  will  be  of  more  advantage' to 
those  young  shoots,  though  it  is  not  a  common  practice^  on  account  of  the  liability  of  many 
stone-fruit  bearers  to  exude  gum,  when  a  large  branch  is  lopped  in  the  growing  season. 
Observe  to  keep  the  stem  clear  ft-om  all  lateral  shoots,  and  eradicate  all  suckers  from 
the  root. 

3d00.  On  aged  trees,  that  have  run  into  a  confusion  of  shoots  and  branches,  and  whose 
spurs  have  become  clustered  and  crowded,  the  saw  and  the  knife  may  be  exercised  with 
freedom ;  observing  to  cut  clean  away  all  useless  spray,  rotten  stumps,  and  the  like  useless 
excrescences.  Thin  out  the  spurs  to  a  moderate  consistency,  so  as  to  let  the  air  circulate 
freely  among  the  leaves  and  fruit  in  the  summer  season,  and  to  admit  the  rays  of  the  sun, 
io  as  to  give  the  fruit  color  and  flavor. 

3801.  In  pruning  tfie  apple  tree  and  all  other  standard  trees*  Knight  observes,  the 
points  of  the  external  branches  should  be  every  where  rendered  thin  and  pervious  to  the 
light,  so  that  tl^e  internal  parts  of  the  tree  may  not  be  wholly  shaded  by  the  external 
parts :  the  light  should  penetrate  deeply  into  the  tree  on  every  side ;  but  not  any  where 
through  it.  When  the  pruner  has  judiciously  executed  his  work,  every  part  of  the  tree, 
internal  as  well  as  external,  will  be  productive  of  firuit;  and  the  internal  part,  in  unfavor- 
able  seasons,  will  rather  receive  protection  than  injury  from  the  external.  A  tree  thus 
pruned,  will  not  only  produce  much  more  fruit,  but  will  also  be  able  to  support  a  much 
heavier  load  of.it,  without  danger  of  being  broken ;  for  any  given  weight  will  depress 
the  branch,  not  simply  in  proportion  to  its  quantity,  but  in  the  compound  proportion  of  its 
quantity,  and  of  its  horizontal  distance  from  the  point  of  suspension,  by  a  mode  of  action 
similar  to  that  of  the  weight  on  the  beam  of  the  steel- yard ;  and  hence  a  hundred  and  fifty 
pounds,  suspendejd  at  one  foot  distance  from  the  trunk,  will  depress  the  branch  which 
supports  it  no  more  than  ten  pounds  at  fif^n  feet  distance  would  do.  Every  tree  will, 
therefore,  support  a  larger  weight  of  fruit  without  danger  of  being  broken  in  proportion 
te  the  parts  of  such  weight  are  made  to  approach  nearer  to  its  centre. 

3802.  Where  a  tree  is  stinted,  or  the  head  ill  shajtcd,  from  being  originally  badly  pruned, 
or  barren  from  having  overborne  itself^  or  from  constitutional  weakness,  the  most  expe- 
ditious remedy  is  to  head  down  the  plant  to  within  three,  four,  or  five  eyes  (or  inches,  if  an 
old  tree)  of  the  top  of  the  stem,  in  order  to  furnish  it  with  a  new  head.  The  recovery  of 
a  languishing  tree,  if  not  too  old,  will  be  further  promoted  by  taking  it  up  at  the  same 
time,  and  pruning  the  roots ;  for  as,  on  the  one  hand,  the  depriving  too  luxuriant  a  tree 
of  part  even  of  its  sound  healthy  roots  will  moderate  its  vigor ;  so,  on  the  other,  to  relieve  a 
stinted  or  sickly  tree  of  cankered  or  decayed  roots ;  to  prune  the  extremities  of  sound  roots ; 
and  especially  to  shorten  the  dangling  tap-roots  of  a  plant,  affected  by  a  bad  subsoil ;  is, 
in  connection  with  heading  down  or  very  short  pruning,  the  renovation  of  the  soil,  and 
draining,  the  most  availing  remedy  that  can  be  tried. 

3803.  ji  tree  often  becomes  stinted  from  an  accumulation  of  moss,  which  affects  the 
functions  of  the  bark,  and  renders  the  tree  unfruitful.  This  evil  is  to  be  removed  by 
•craping  tlie  stem  and  brunches  of  old  trees ;  and  on  young  trees  a  bard  brush  will  effect 


608  PRACTICE  OF  AGBICULTUBE.  Pau  ni. 

the  purpose.  Wherever  the  b«tk  is  decayed  or  cracked,  Abercroinbie and  Forsy^  direct  its 
remoTal.  Lyon,  of  Edinburgh,  has  lately  carried  this  practice  to  so  great  a  length  as  even 
to  recommend  the  removal  of  part  of  the  bark  of  young  trees.  Practical  men,  in  general, 
however,  confine  the  operation  to  cracked  bark  which  nature  seems  to  attempt  throwing 
off;  and  the  effect  in  rendering  the  tree  more  fruitful  and  luxuriant,  is  acknowledged  by 
Ndlly  in  his  AecourU  of  Scottish  Gardening  and  Orckardty  and  by  different  wiiten  in 
The  London  and  Edinburgh  MorticuUural  Trantactiont»  . 

S804k  The  other  diteates  to  which  orchard  trees  are  sulffect  are  chiefly  the  canker,  gum, 
mildew,  and  blight,  which,  as  we  hare  already  observed,  are  rather  to  be  prevented  by 
such  culture  as  will  induce  a  healthy  state,  than  to  be  remedied  by  topical  applications. 
Too  much  lime.  Sir  H.  Davy  thinks^  may  bring  on  the  canker,  and  if  so,  the  replacing  a 
part  of  such  soil  with  alluvial  or  vegetable  earth,  would  be  of  service.  The  gum,  it  is. 
said,  may  be  eonstittUional,  arising  from  offensive  matter  in  the  soil ;  or  loettl^  arising  from, 
external  injury.  In  the  former  case,  improve  the  soil ;  in  the  latter,  apply  the  knife.  The 
mildew,  it  is  observed  by  T.  A.  Knight  and  Abercrombie, "  may  be  easily  subdued  at  its 
appearance,  by  scattering  flour  of  sulphur  upon  the  infected  parts.  *'  As  this  disease  is  now. 
generally  considered  the  gjrowth  of  parasitical  fungi,  the  above  remedy  is  likely  to  succeed. 
For  the  blight  and  caterpUlars,  Forsyth  recommends  burning  of  rotten  wood,  weeds,  po- 
tatoe  luuilm,  wet  straw,  &c.  on  the  windward  side  of  the  trees  when  they  are  in  blossom. 
He  also  recommends  wasiiing  the  stems  and  branches  of  all  orchard  trees  with  a  mixture 
of  "fresh  couhdung  with  urine  and  soap'Suds,  as  a  wbitewasher  would  wash-the  ceiling  or 
viralls  of  a  room.  *'  The  promised  advantages  are,  destruction  of  insects  and  <*  fine  bark  ;** 
more  especially,  he  adds, "  when  you  see  it  necessary  to  take  all  the  outer  bark  off.** 

3805.  With  the  Herefordshire  orehardists  pruning  is  not  in  general  use;  the  most  ap« 
proved  method  is  that  of  rendering  thin  and  pervious  to  the  light,  the  points  of  the  external 
branches,  so  that  the  internal  branches  of  the  tree  may  not  be  wholly  shaded  by  the  external 
pans.  Large  branchefi  should  rarely  or  never  be  amputated.  The  instrument  generally 
used  for  the  purpose  of  pruning,  is  a  strong  flat  chisel,  fixed  to  a  handle  six  feet  or  more 
in  length,  having  a  sharp  edge  on  one  of  its  aides,  and  a  hook  on  the  other.  (J!n^gAl*« 
Treatise  on  the  Apple  and  Pear.) 

3806.  The  culture  of  the  soil  among  orchard  trees  is  always  attended  with  advantage ; 
though  it  can  so  seldom  be  properly  conducted  in  fsrm  orchards,  that  in  most  cases  it  is 
better  to  lay  them  down  with  grass  seeds  for  pasture.  To  plough  between  the  trees  and 
take  com  crops,  even  if  manure  is  regularly  given,  cannot  be  any  great  advantage  unless 
a  space  of  six  or  eight  feet  radius  is  left  round  each  tree.  If  such  a  space  is  left,  and 
yearly  dug  but  not  cropped,  the  trees  will  thrive  well;  and  a  ridge  between  each  two 
rows  may  be  sown  with  com.  The  greater  number  of  orchards  in  Herefordshire  and 
Gloucestershire  are  under  pasture ;  but  the  most  productive  are  those  trees  grown  in  hop 
grounds.  In  Kent,  in  some  instances,  the  interspaces  of  young  orchards  are  occupied  by 
hops,  in  others  by  filberts,  and  in  grown  orchards  tUe  latter  are  sometimes  seen.  Some 
old  orchards  are  likewise  in  permanent  sward,  others  under  arable  or  garden  crops,  and 
some  in  saintfoin,  while  others  are  in  lucero. 

SacT.  IV.    Of  the  Gathering  and  Keeping  of  Orchard  Fruits, 

3807.  The  gathering  if  orcliard  frwts,  and  especially  apples,  should  be  performed  in 
such  a  manner  as  not  to  damage  the  branches,  or  break  off  the  frait  spurs  or  buds. 
Too  frequently  the  fruit  is  allowed  to  drop,  or  they  are  beat  and  bruised  by  shaking  the 
tree  and  using  long  poles,  &c.  Nicol  directs  that  they  should  never  be  allowed  to  drop  of 
themselves,  nor  should  they  be  shaken  down,  but  should  be  pulled  by  the  hand.  This 
may  be  thought  too  troublesome  a  method ;  but  every  body  knows  that  bruised  fruit  will 
not  keep,  nor  will  it  bring  a  full  price.  The  expense  of  gathering,  therefore,  may  be 
more  thsui  defrayed,  if  carefully  done,  by  saving  the  fruit  from  blemish. 

3808.  With  regard  to  keejnng  of  kernel  frmts,  the  old  practice,  and  that  recommended 
by  Marshal  and  Forsyth,  conunences  with  sweating,  though  Nicol,  and  other  modern 
gardeners,  omit  this  process.  Marshal,  the  author  of  An  Introduction  to  Gardeningt 
observes  that  those  fruits  which  continue  long  for  use  should  be  suffered  to  hang  latei 
even  to  November,  if  the  frost  will  permit,  for  they  must  be  well  ripened,  or  they  will 
shrink.  Lay  them  on  heaps  till  they  have  sweated  a  few  days,  when  they  must  be  wiped 
dry.  Let  them  then  lay  singly,  or  at  least  thinly,  for.  about  a  fortnight,  and  be  again 
wiped,  and  immediately  packed  in  boxes  and  hampers,  lined  with  double  or  treble  sheets 
of  paper.  Place  them  gently  in,  and  cover  thcni  close,  so  as  to  keep  air  out  as  mudi  a» 
possible.  Preserve  them  from  frost  through  the  winter.  Never  use  hay  for  the  purpose. 
Kernel  firuits  and  nuts  keep  no  where  better  than  when  mixed  and  covered  widi  sand 
in  a  dry  cool  cellar  in  the  manner  of  potatoes.  Buried  in  pits  well  protected  from 
moisture,  russets  have  been  found  to  keep  perfecdy  fresh  a  year  from  the  time  of  their 
being  gathered.     The  keeping  of  dder  fruits  is  not  approved  of,  it  being  found  best  to 
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crush  them  after  they  have  been  tlunly  spread  for  a  few  days  on  a  dry  boarded  floor. 
Many  of  the  Herefordshire  growers  carry  them  direct  from  the  tree  to  the  crushing  milL 

Skci.  V,     Of  the  Manufacture  of  Cider. 

3809.  Cider  it  commonly  manufacturedby  the  grower  of  the  fruit,  though  it  would  certainly 
be  better  for  the  public  if  it  were  made  a  distinct  branch  of  business  like  brewing  or  distill- 
ing. *'  Tlie  true  way  to  have  excellent  cider,"  Marshal  obserres,  *<  is  to  dispose  of  the 
fruit  to  professional  cider  makers.  The  principal  part  of  the  prime  cider,  sold  in  Jiondon 
and  elsewhere,  is  manufactured  by  professional  men ;  by  men  who  make  a  business  of 
manufacturing  and  rectifying  cider ;  even  as  distillers,  rectifiers  of  spirit,  and  brewers, 
follow  their  businesses  or  professions ;  and  like  them  too  conduct  their  operations,  more 
or  less,  on  scientific  principles."  {Rev*  of  Agr.  Rep,  vol.  ii.  p.  294.)  It  is  allowed  on 
all  hands  that  the  operation  is  most  slovenly  performed  by  the  farmer,  and  that  it  is  very 
difficult  to  procure  this  liquor  in  good  quality.  The  operation  of  cider  making  is  as 
simple  as  that  of  wine  making  or  brewing,  and  will  be  perfectly  understood  from  the 
following  directions,  chiefly  drawn  from  the  treatises  of  Crocker  and  Knight,  that  any 
person  possessing  an  orchard,  or  a  few  hedge-row  fruit  trees,  may  make  a  supply  for'his 
own  use.  The  first  business  is  the  gathering  and  preparation  of  the  fruit;  the  se- 
cond, grinding  and  pressing ;  and  the  last,  fermenting  and  bottling. 

3810.  In  gatJiering  cider  ajfples,  care  should  be  taken  that  they  be  thoroughly  ripe 
before  they  are  taken  from  the  tree ;  otherwise  the  cider  will  be  of  a  rough  harsh  taste, 
in  spite  of  all  the  endeavors  of  the  operator.  It  is  observed  by  Crocker,  in  his 
tract  on  The  Art  of  Making  and  Managing  Cider,  that  the  most  certain  indications  of 
the  ripeness  of  i^ples,  is  the  fragrance  of  their  smell,  and  their  spontaneously  drop- 
ping from  the  trees.  When  they  are  in  this  state  of  maturity,  in  a  dry  day,  the  limbs 
may,  he  says,  be  slightly  shaken,  and  partly  disburdened  of  their  golden  store ;  thus 
taking  such  apples  oxily  as  are  ripe,  and  leaving  the  unripe  longer  on  the  trees,  that  they 
may  also  acquire  a  due  degree  of  maturity.  It  may  not,  he  thinks,  be  amiss  to  make 
three  gatherings  of  the  crop,  keeping  each  by  itself.  The  latter  gathering,  as  well  as 
wind-falls,  can  however  only  be  employed  in  making  inferior  dder :  the  prime  cider 
must  be  dirawn  from  the  former  gatherings. 

3811.  On  the  proper  mixture  of  fruits,  or  rather  on  their  proper  separation,  the  merit 
of  cider  will  always  greatly  depend.  Those  whose  rinds  and  pulp  are  tinged  with 
green^  or  red  without  any  mixture  of  yellow,  as  that  color  will  disappear  in  the  first 
stages  of  fermentation,  should  be  carefully  kept  apart  from  such  as  are  yeUow,  or  yellow 
intermixed  with  red.  The  latter  kind^  which  should  remain  on  the  trees  till  ripe 
enough  to  fall  without  being  much  shaken,  are  alone  capable  of  making  fine  cider* 
Each  kind  should  be  collected  separately,  as  noticed  above,  and  kept  till  it  becomes 
perfectly  mellow.  For  this  purpose,  in  the  common  practice  of  the  country,  they  are 
placed  in  heaps  of  ten  inches  or  a  foot  thick,  and  exposed  to  the  sun  and  air,  and  rain  ; 
not  being  ever  covered,  except  in  very  severe  frosts.  The  strength  and  flavor  of  the 
future  liquor  are  increased  by  keeping  the  fruit  under  cover  some  time  before  it  is  ground ; 
but  unless  a  situation  can  be  afforded  it,  in  which  it  is  exposed  to  a  free  current  of  air^ 
and  where  it  can  be  spread  very  thin,  it  is  apt  to  contract  an  unpleasant  smell,  which 
will  much  affect  the  cider  product  from  it  Few  farms  are  prorided  with  proper 
buildings  for  this  purpose  on  a  large  scale,  and  the  improvement  of  the  liquor  will  not 
nearly  pay  the  expense  of  erecting  them.  It  may  reasonably  be  supposed,  that  much 
water  is  absorbed  by  the  fruit  in  a  rainy  season  ;  but  the  quantity  of  juice  yielded  by 
any  given  quantity  of  fruit  will  be  found  to  diminish  as  it  becomes  more  mellow,  even  in 
very  wet  weather,  provided  it  be  ground  when  thoroughly  dry.  The  advantages,  there- 
fore, of  covering  the  fruit  will  probably  be  much  less  than  may  at  first  sight  be  expected. 
Ko  criterion  appears  tp  be  known,  by  which  the  most  proper  point  of  maturity  in  the 
fruit  can  be  ascertained  with  accuracy;  but  it  improves  as  long  as  it  continues  to  ac- 
quire a  deeper  shade  of  yellow.  Each  heap  should  be  examined  prior  to  ite  being 
ground,  and  any  decayed  or  green  fruit  carefully  taken  away.  Tlie  expense  of  this 
will  be  very  small,  and  will  be  amply  repaid  by  the  excellence  of  the  liquor,  and  the 
ease  with  which  too  great  a  degree  of  fermentation  may  be  prevented.     [Crocker.) 

3812.  In  grinding  the  apples  into  pommage,  several  methods  are  practised ;  but  the  two 
most  chiefly  in  use  are  by  the  bruising-stone  with  a  circular  trough  (Jig,  462.],  and  the 
apple-milL  In  the  trough,  the  apples  are  thrown  in  and  bruised  by  tlie  motion  of  tho 
stone,  as  it  is  moved  round  by  a  horse,  in  the  way  that  tanners  grind  bark.  This  is  an 
ancient  method,  and  still  in  use  ^n  some  parts  of  Devonshire ;  and  although  it  has  its 
inconveniences  in  bruising  some  apples  too  much  and  some  too  little,  it  is  not  without 
its  advocates  in  those  parte  of  the  country,  the  inhabitanta  of  wliich  allege  that  it  bruises 
the  kernels  of  the  fruit  better  than  other  machines. 
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3fll3.  Tlu  apjiU-mill  a  vi  iron  maMoe,  Where  imn-tnills  hive  been  tried,  (faia  metsl 
faaa  been  found  lo  be  Kiluble  in  tbe  uddDrippleaito  whicb  it  cammunicates  ■  brown  color 
and  an  unpLnauit  taale.  No  cotabitiBtton  hsB  been  ABcertoined  lo  take  pUce  beCweeo 
thii  idd  uid  lead ;  but  m  the  ctln  of  tbii  metal  reitdil;  dimolwg  in,  and  cotnmunicatei 
an  ertremel;  poi»noui  qualit;  to,  tbe  acetoui  juice  of  tbe  apple,  it  >hould  aevei  be 
auflin^  to  come  into  contact  with  the  froit  or  liquor.    (JTn^Af  on  the  Ajiple  and  Ftar.  1 

S8H.  Whilher  illt  iiommage  ihcitild  immtdiatilj/ after  grinding  be  cmiK;/ed  U>  the  prtt$, 
there  to  be  formed  into  a  kind  of  cake,  or  what  is  called  the  cheese;  or  whether  it  ahould 
remain  some  time  in  that  state  before  preaaing,  dderiats  have  not  agreed.  Some  aj  it 
vbould  be  pressed  immediately  aAer  grinding;  othcn  conceive  it  best  to  suQtr  it  to 
Temain  in  the  grinding-trough,  or  in  vats  employed  for  tbe  purpose,  tor  twenty-four 
hours,  or  eten  two  days,  that  it  may  acquu-e  not  only  ■  redness  of  color,  but  also  that 
it  may  form  an  eitracl  wjtb  the  rind  and  kemeU.  Both  eitremet  are,  Crocker  thinks, 
-WTonf^.  There  is  an  analogy,  he  sayi,  between  the  making  of  cider  from  apples,  and 
wine  from  grapes ;  and  the  method  which  the  wine-moklr  pursues  ought  to  be  followed 
by  the  cider  maker.  When  the  pulp  of  the  grapes  has  lain  some  time  in  the  vats,  tbe 
vintager  thruMs  his  hand  into  the  pulp,  and  takes  some  from  the  middle  of  the  man; 
and  when  he  perceives,  by  tbe  smell,  that  the  luscious  sweetness  is  gooe  off,  and  that  bii 
nose  is  aflbcted  with  a  slight  piquancy,  he  immediately  carries  it  to  the  press,  and  by  a 
light  pressure  expresses  his  prime  juice.  In  like  manner,  should  the  ciderist  determine 
tbe  time  when  his  pulp  should  be  carried  to  tbe  press.  If  he  carry  it  immediately  IVom 
tbe  mill  to  tbe  press,  be  might  lose  some  small  advantage  which  may  be  expected  fhira 
tbe  rind  and  kernels,  and  his  liquor  may  be  of  lower  color  than  be  mif^t  wish.  If  he 
■uSbr  it  to  remain  too  long  unpressed,  he  will  find  to  his  coat  that  the  acetous  ferment- 
ation  will  come  on  before  the  vinous  is  perfected,  espedally  tn  tiieearlypBrtoTtbedder- 
moking  season.  He  will  generally  find  that  his  pulp  is  in  a  fit  state  for  pressing  in 
about  twelve  or  sixteen  hours.  If  he  mutt  of  necessity  keep  it  in  that  state  longer,  he 
will  find  a  bensible  heat  therein,  which  will  engender  a  premature  fermentation;  and 
he  must  not  delay  turning  it  over,  thereby  to  expose  tbe  middle  of  the  mass  lo  tbe  in- 
fluence o(  the  atmosphere.  Knight's  i^inion  is,  however,  that  it  should  remain  twenty- 
four  hours  before  it  is  taken  to  the  press. 

3815.  TAejiotBinoge  iring  eorried  io  lAepreu,  and  a  square  cake  or  cheese  made  of  it, 
by  placing  very  clean  sweet  straw  or  reed  betweeo  the  various  layer?  of  pommage ;  or 
by  putting  tlie  same  into  the  hair-cloths,  and  placing  them  one  on  another.  It  is  of 
importance  that  tbe  straw  or  weed  be  sweet,  and  perfectly  Ree  from  any  fustiness,  lest 
the  cider  be  impregnated  therewith.  Particular  care  ought  also  to  be  taken  to  keep 
bair-cloths  sweet,  l^  frequently  washing  and  drying,  or  the  ill  effects  of  their  addi^ 
will  be  communicated  to  the  cider.  To  this  cake  or  cheese,  after  standing  awhile,  a 
alight  pressure  is  at  first  lo  be  given,  which  must  be  graduslly  Increased  until  all  tbe 
must  or  juke  U  expressed ;  after  which,  this  juice  must  lie  strained  through  a  coana 
bair-iieve,  to  ke^back  the  gross  feculendes  of  the  juice,  and  be  put  into  proper  vessels. 
These  vessels  may  be  dihcr  open  vats  or  close  casks;  but  as,  in  the  time  of  a  ;dentilul 
crop  of  apples,  a  number  of  open  vats  may  by  the  dderesl  be  considered  an  incumbrance 
in  his  dder-roonu,  Ihey  should  be  generally  carried  immediately  from  the  press  to  the 
cask.  Thus  far,  says  Crocker,  cider-making  isa  mere  manual  operation,  performed  wilb 
very  little  skill  in  the  operator  ;  Iiut  here  it  is  that  the  great  an  of  making  good  cider  com- 
mences ;  nature  soon  begins  lo  work  a  wonderful  cliange  in  this  foul-looking,  turbid, 
fulsome,  and  unwholesome  Suid;  and,  by  tbe  process  of  fermentation  alsne,- eoDverts  it 
into  awholesome,  vinous,  salubrious,  heart-cbeeriug  beverage. 

3816.  Fermatiatian  is  ao  intestine  motion  of  the  parts  of  a  fermentable  body,  lliii 
motion,  in  the  present  case,  is  always  accompanied  with  an  evident  ebullition,  the  bub- 
bles riling  lo  the  surface,  and  there  forming  ■  scum  or  soft  and  spongy  crust,  over  the 
whole  liquor.  This  crust  is  frequently  raited  and  broken  by  (lie  air  as  it  diseDgagct 
itself  from  tlie  liquor,  and  forces  it«  way  through  iu      Tliis  effect  continBes  whilst  Ae 
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fermentatioQ  is  brisk,  but  at  last  gradually  ceases.  The  liquor  now  appears  tolerably 
clear  to  the  eye,  and  has  a  piquant  vinous  sharpness  upon  the  tongue.  If  in  this  state 
the  least  hissing  noise  be  heard  in  the  fermenting  liquor,  the  room  is  too  warm,  and 
atmospheric  air  must  be  let  in  at  the  doors  and  at  the  windows.  Now,  continues 
Crocker,  is  the  critical  moment  which  the  ciderist  must  not  lose  sight  of;  for,  if  he 
would  have  a  strong,  generous,  and  pleasant  liquor,  all  further  sensible  fermentation 
must  be  stopped.  This  is  best  done  by  racking  off  the  pure  part  into  open  vessels, 
which  must  be  placed  in  a  more  cool  situation  for  a  day  or  two ;  afiter  which  it  may 
again  be  barrelled,  and  placed  in  some  moderately-cobi  situation  for  the  winter.  The 
Herefordshire  cider.&rmers,  after  the  cider  has  perfected  its  vinous  fermentation,  place 
their  casks  of  cider  in  open  sheds  throughout  the  winter ;  and,  when  the  spring  advances^ 
give  the  last  racking,  and  then  cellar  it.  In  racking,  it  is  advisable  that  the  stream  from 
the  racking-cock  be  small,  and  that  the  receiving-tub  be  but  a  small  depth  below  the 
cock,  lest,  by  exciting  a  violent  motion  of  the  parts  of  the  liquor,  another  fermentation 
be  brought  up.  The  feculence  of  the  cider  may  be  strained  ttut>ugh  a  filtering-bag,  and 
placed  among  the  second-rate  ciders ;  but  by  no  means  should  it  be  returned  to  the 
prime  cider.  In  this  situation  the  cider  will,  in  course  of  time,  by  a  sort  of  insensible 
fermentation,  not  only  drop  the  remainder  of  its  gross  lees,  but  will  become  transparent, 
highly  vinous,  and  fragrant 

3817.  According  to  Knight,  after  the  fermentation  has  ceased,  and  the  liquor  is  become 
dear  and  bright,  it  should  instantly  be  drawn  off,  and  not  suffered  on  any  account  again  to 
mingle  with  its  lees ;  for  these  possess  much  the  same  properties  as  yeast,  and  would  inevi- 
tably bring  on  a  second  fermentation.  The  best  criterion  to  judge  of  the  proper  moment 
to  tack  off  will  be,  the  brightness  of  the  liquor ;  and  this  is  always  attended  with  external 
marks,  which  serve  as  guides  to  the  cider-maker.-  The  discharge  of  fixed  air,  which 
always  attends i the  progress  of  fermentation,  has  entirely  ceased;  and  a  thick  crus^ 
formed  of  fragments  of  the  reduced  pulp,  raised  by  the  buoyant  air  it  contains,  is  col- 
lected on  the  sur£sce.  Hie  clear  liquor  being  drawn  off  into  another  cask,  the  lees  are 
put  into  small  bags,  similar  to  those  used  for  jellies :  through  these  whatever  liquor  the 
lees  contain  gradually  filtrates,  becoming  perfectly  bright ;  and  it  is  then  returned  to  that 
in  the  cask,  in  which  it  has  the  effect,  in  some  measure,  of  preventing  a  second  ferment- 
ation. It  appears  to  have  undergone  a  considerable  change  in  the  process  of  filtration. 
Its  color  is  remarkably  deep,  its  taste  harsh  and  flat,  and  it  has  a  strong  tendency  to  be- 
come acetous ;  probably  by  having  given  out  fixed  and  absorbed  vital  air.  Should  it 
become  acetous,  which  it  wiU  frequently  do  in  forty-eight  hours,  it  must  not  on  any  ac- 
count be  put  into  the  cask.  If  the  cider,  after  being  racked  off,  remains  bright  and 
quiet,  nothing  more  is  to  be  done  to  it  till  the  succeeding  spring;  but  if  a  scum  collects, 
on  the  surface,  it  must  immediately  be  racked  off  into  another  casJc ;  as  this  would  pro- 
duce bad  effects  if  suffered  to  sink.  If  a  disposition  to  ferment  with  violence  again 
appears,  it  will  be  necessary  to  rack  off  fmm  one  cask  to  another,  as  often  as  a  hissing 
noise  is  heard.  The  strength  of  cider  is  much  reduced  by  being  frequently  racked  off; 
but  this  arises  only  from  a  larger  portion  of  sugar  remaining  unchanged,  which  adds  to 
the  sweetness  at  the  expense  of  the  other  quality.  The  juice  of  those  fruits,  which  pro- 
duce very  strong  ciders,  often  remains  muddy  during  tlie  whole  winter,  and  much  atten- 
tion must  frequently  be  paid  to  prevent  an  excess  of  fermentation. 

3818.  The  casks,  into  which  the  liquor  is  put  whenever  racked  off,  should  always  have 
been  thoroughly  scalded,  and  dried  again ;  and  each  should  want  several  gallons  of  being 
full,  to  expose  a  larger  surface  to  the  air. 

SSI 9.  The  above  precautions  neglected  by  the  ciderist,  the  inevitable  consequence  will  be 
this :  Another  fermentation  will  quickly  succeed,  and  convert  the  fine  vinous  liquor  he  was 
possessed  of  into  a  sort  of  vinegar ;  and  all  the  art  he  is  master  of  will  never  restore  it  to 
its  former  richness  and  purity.  When  the  acetous  fermentation  has  been  suffered  to 
come  on,  the  following  attempts  may  be  made  to  prevent  the  ill  effects  of  it  from  running 
to  their  full  extent.  A  bottle  of  French  brandy ;  half  a  gallon  of  spirit  extracted  from 
the  lees  of  cider ;  or  a  pail-full  of  old  cider,  poured  into  the  hogshead  soon  after  the 
acetous  fermentation  is  begun :  but  no  wonder  if  all  these  should  fail,  if  the  cider  be 
•till  continued  in  a  close  warm  cellar.  To  ffive  effect  to  either,  it  is  necessary  that  the 
liquor  be  as  much  exposed  to  a  cooler  aiir  as  conveniently  may  be,  and  that  for  a  con* 
siderable  length  of  time.  By  such  means  it  is  possible  fermentation  may,  in  a  great 
measure,  be  repressed :  and  if  a  cask  of  prime  dder  cannot  from  thence  be  obtained,  a 
cask  of  tolerable  second-rate  kind  may.  These  remedies  are  innocent :  but  if  the  far- 
mer or  dder-merchant  attempt  to  cover  the  accident,  occasioned  by  negligence  or  inat- 
tention, by  applying  any  preparation  of  lead,  let  him  reflect,  that  he  is  about  to  conunit 
an  absolute  and  unqualified  murder  on  those  whose  lot  it  may  be  to  drink  his  poisonous 
draught. 

S82D.  Stumiming,  which  signifies  the  fuming  a  cask  with  burning  sulphur,  may  sonle- 
Cimes  be  advantageous.  It  is  thus  performed :  Take  a  stripe  of  canvas  doth,  about  twelvo 
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Inchoi  long  (nd  two  broad ;  let  it  be  dipped  into  melted  brinalone :  wbm  (his  inatch  [■ 
dry,  let  it  be  lighted,  and  suspended  frma  Ibe  bung  of  ■  cask  (in  which  there  ere  ■  few 
gnlloDs  of  cider)  until  it  be  burnt  out.  The  cask  must  remtu'n  slopped  far  an  hour  or 
more,  and  be  then  rolled  to  and  fro,  to  incorpoiste  the  fumes  of  the  match  with  the  cider; 
after  which  itmaj  be  filled.  If  the  stumming  be  designed  only  to  suppren  some  alight, 
hnproperfermenlation,  the  brimnonednitoh  is  sufiJcient;  but  if  it  be  requiied  (o  gire 
any  additlDnil  flaTur  to  the  cider,  tome  powdered  ginger,  doics,  orcinnamon,  &c.  rosy 
be  strewed  on  tbe  match  when  il  is  made.  The  burning  these  ingredjenla  with  the  sul- 
phur will  convey  somewhat  of  their  fragrance  to  Iha  whole  cask  of  cider ;  but  to  do  rt  to 
tbe  best  advantage,  it  must  be  performed  as  soon  as  tbe  vinous  fertnenlation  is  fully 

seei.  Cider  it  gmeralfy  in  thibett  itatt  to  ie  put  into  Ike  bottle  tt  tiro  jean  oW,  whera 
it  will  soon  become  brisk  and  sparkling ;  and  if  il  poaaessea  much  richness,  it  will  remain 
with  scarcely  any  sensible  change  during  twenty  or  thirtyyean,  or  as  long  as  tbe  coik 
duly  performs  its  oSre. 

SBSS.  In  mating  cider  fir  Ike  common  ux  <f  Ike Jarm-himie,  tew  of  ^im  {ongoing  rti\ea 
are  attended  to.  He  Savor  of  the  liquor  is  here  a  secondary  consideration  with  the  far- 
mer, whose  first  object  must  be  lo  obtain  a  large  quantity  at  a  small  expense.  The  apple* 
are  usually  ground  aa  soon  as  they  become  moderately  ripei  and  tlie  juice  is  either  racked 
off  at  once  as  soon  as  it  becomes  bright,  or  more  frequenlly  conveyed  from  thepresa  im- 
mediately to  the  cellar.  A  violent  fennentation  soon  commences,  and  continues  until 
neatly  die  whole  of  the  saccharine  part  is  decomposed.  The  casks  are  filled  up  and 
stopped  early  in  the  succeeding  spring,  and  no  further  attention  is  either  paid  or  required. 
He  liquor  thus  prepared  may  be  kept  from  two  to  five  or  six  years  in  tbe  cask,  accord- 
ing to  its  strength.  Jt  is  generally  harsh  and  rough,  bnt  rarely  acetous ;  and  In  tfaia 
stale,  it  is  usually  supposed  to  be  preferred  by  tbe  fanners  and  peasantry.  When  it  baa 
become  extremely  thin  and  harsh  by  exceta  (rf' fermentation,  the  addttjcai  of  a  small  quaO' 
lity  of  bruised  wheat,  or  slices  of  toasted  bread,  or  any  other  farinaceoui  substance,  will 
much  diminish  its  dilposition  to  become  sour, 

3823.  Tke  prmitiee  of  cider  nr  perry  by  t/ie  acrt,  can  only  he  guessed  jt,  by  first  at 
taining  the  number  of  trees.  From  an  orchard  of  trees,  in  full  bearing,  half  a  hogsl 
of  cider  may,  in  seasons  ordinarily  favorable,  be  expected  from  the  fniit  of  each  tree.  Aa 
the  number  of  trees  on  tbe  acre  varies  from  ten  lo  forty,  tbe  quantity  of  cider  muM  vary 
in  thit  same  proportion,  that  is,  from  five  to  twenty  bogsheadi.  Fear.lrees,  in  equally 
good  bearing,  yield  fully  one-third  more  liquor:  therefore,  although  tbe  liqnor  extncted 
irom  pears  sells  at  a  lower  price  than  that  produced  frotn  apples,  yet  the  value  by  tba 

Sect.  VI.      0/  tke  Machinery  and  Utentili  neauoryfor  Cider  maimg. 
5S34.    Tke  mackitury  of  tke  common  cideriit,  includes  the  miO-koiae,  miO,  pra$,  doti, 
vat,  and  caA,  with  their  appurtenances. 

3835.  Tieirdal,  in  Tke  Sural  Economy  o/ Gbmeetterikire,  lanaAs,  Sat  niglUmat, 
on  an  orcbard-form,  is  as  necessary  as  a  bam.  It  is  generally  one  end  of  an  out-build- 
ing 1  or,  perhaps,  an  open  shed,  under  which  straw  or  small  jtnplementi  are  occasionally 
laid  up.  Tbe  smallest  dimensions,  to  render  it  any  way  convenient,  are  twenty  .four  feet 
hy  twenty ;  a  floor  thrown  over  it,  at  seven  feet  high ;  a  door  in  the  middle  of  the 
front,  and  a  window  oppoute;  with  the  mill  on  one  side,  the  press  on  tbe  other  side  of  the 
window ;  as  much  room  being  left  in  front,  towards  the  door,  for  fruit  and  utensHs,  as  dw 
nature  oflbe  mill  and  the  preas  will  allow.  Ihe  ulen^s  belonging  to  a  roill-housc  are 
few;  tlie  ^it  is  brought  in  carts  or  baskets,  and  tbe  liquor  carried  out  in  pails. 
3gM.  q/t*e  mm™.  Ma- mill  ^.  «£],  then 

trmgh  li  HucUiaet  divided  into  compartiaenli  lot 
coalainiiir  dLtCbrent  nrletlH  of  the  same  rVuLt 
^JIt.^ei^  Tbeilsc  of  Uh  nmiKrvaitct  Itoni  two 
■nd  a  haU  la  four  and  ■  hilT  het  diameter,  and  fron 
alnetotwdvetiKheslnUilekiKiii  whldi,iiigene.  » 
nU  Is  enn,  like  that  of  a  gitndttone,  not  varying,  .? 
like  that  DfsuUluaDe:  tlis  ini|]it  dm  or  twoiou. 
The  boUem  oT  Uw  clu«  li  scmewlut  wider  than  the  r 
riles  perpeDdlcularliri  but  '*""  

while  Iplitding,  and  take  out  tho  gniund  muter,  Tbe'dnith,  nine  or  lo  iboks.  ine  ama  ma  la  a« 
trough  Islhree  or  four  Inchawidi';  and  thedlimeteroftheknneiclrcle,  which  thetroush  dmBBKrilNs, 
tnm  rmrudslialfto  BvErKl,aiincdlng  to  thadseoTthesiiU.  TKa  Is  HmetlaiH  r^std  by  a  table  or 
Uikk [tank  Snd  upon  ihartone,  wlDi  aciiitiorwaod,lcaKnln|IDin  snaliLfliedimatlMdii 
orthetrough,nuklnf  the  whaicdnthof  (he  trou^  about  equal  td  Its  width  at  IbBDOtton.    1 

\  (undent  ttMdoBi,  jvi  iUffleicnay  bsji  fttr  Ihli  tuUitkni, 


'whaicdnthofthctrou^about equal td  _    .  _..    , 

and  the  plank  upoD  the  cMtre  iniwen  otbir  purpnKi.    The  Hitlre  bed  D<  a 

uimtmii  uT  two,  DiTM,  or  (biu  ■Ianci,cnRiped  lofttber  SI  onsi  and  WDrkeii,  or  at  Isaac  Inlilud,  aAer 
thej  aracMipeilUgrthCT.    ITie^  bat  ^itona  ijb  'a^  'L.'^'  '""* '1_?"^?1L^  "??"!?■' 
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» 
TbebedoftheiiiiUitfoniied,aiidthetrou^|MirtlT  botkmed»  at  the  quarry ;  leaving  a*  few  Inches  at  the 
edge  of  each  stone  uncut  out,  as  a  bond  to  prevent  Its  breaking  in  carriage.  Much  d^iends  on  the  quality 
of  the  stone.  It  ought  not  to  be  calcareous,  in  whole  or  in  part,  as  the  acid  of  the  liquor  would  corrode  it. 
Some  of  the  Herefordshire  stones  hare  calcareous  p^>bleB  in  them,  which  being  of  course  dissolred,  leare 
holes  in  the  stone.  Nor  should  it  be  such  as  will  communicate  a  disagreeable  tinge  to  the  liquor.  A  clean- 
grained  grindstone  grit  is  the  fitt^  for  this  purpose. 

98S7.;  fke  Twmer,  as  has  been  seen0^.46S.),  is  mored  by  means  of  an  axle  passing  through  the  centre,  with 
a  long  arm,  reaching  without  the  bed  of  the  mill,lfor  a  horse  to  draw  by ;  and  with  a  short  one  passing  to  an 
upright  swivel,  turning  upon  a  pivot,  in  the  centre  of  the  stone,  and  steadied  at  the  top,  by  enteiinga 
'  beanng  of  the  floor  above.  An  iron  bolt,  with  a  lane  head,  passes  through  an  eye  In  the  lower  nart  of  the 
awivd.  into  the  end  of  the  inner  arm  of  the  tOLiM.  T%us  the  requisite  double  motion  is  obtained,  and  the 
•tone  Kept  perfectly  upright  (which  it  otight  to  be)  with  great  simplicity,  and  without  stress  to  any  part  of 
the  maonine.  This  is  the  ordinary  method  of  hanging  the  runner.  Tliere  Is  a  more  complex  way  of  doing 
it,  but  Marshal  says,  be  sees  no  advantage  arising  flrora  it  Tliereare  some  mills,  it  aeems,  with  two  runners, 
one  opposite  the  other.  On  the  inner  arm  of  the  axis,  about  a  foot  from  the  runner,  is  fixed  (or  ought  to 
be,  though  it  is  frequently  wanting)  a  cogged  wheel  working  In  a  circle  of  cogs,  fixed  upon  the  bed  of 
tbemilL 

38S&  l%edlameterqfiketBked  Is  determhied  by  the  height  of  the  axis  above  the  bed  of  the  mill  Tlie 
diameter  of  the  ring  of  cogs,  by  the  distance  of  the  wheel  from  the  centre  of  motion.  The  use  of  these 
wheels  is  to  prevent  the  runner  mm  sliding,  to  which  it  is  liable  when  the  mill  is  fUll ;  the  matter,  when 
Dearljr  ground,  rising  up  in  a  body  before  the  stone.  Besides,  by  asdsting  the  rotatory  motion  of  the  stooe^ 
It  renders  the  work  more  easy  to  the  horse.  Tliese  wheels  require  to  be  made  with  great  exactness :  and 
in  a  country  where  carpenters  are  unaccustomed  to  them,  a  milUwrlght  should  be  employed  in  fixing 
them.  Tlie  situation  or  the  mill  is  such  as  to  leave  a  horse-path,  about  three  feet  wide,  between  the  bed 
and  the  walls';  so  that  a  moderately  sised  mill,  with  its  horse-pwi,  takes  up  a  space  of  fourteen  or  fifteen 
feet  every  way.  ' 

S8S9>  ^  eider  ndU  m  u»e  in  the  south  of  Fnmce  {Jig»  464.),  is  worked  on  a  circular 
plaifonn  of  boards,  and  instead  of  stone  the  wheel  or  conical  roller  {a)  is  of  cast-iron. 
The  fruit  is  spread  thinly  over  the  platform, 
and  the  roller  moved  round  by  one  man  or 
a  woman.  From  the  rollers  covering  more 
breaddi  than  the  narrow  bark  wheels  in  use  in 
England,  more  fruit  is  crushed  in  a  short  time 
by  this  sort  of  mill,  than  would  at  first  sight 
be  supposed. 

S8dO.  An  eUffble  detcription  of  vUU,  where 
dder  is  only  made  for  private  use,  consists  of 
a  pair  of  fluted  roUers  working  into  each 
iOCber.  Hiese  rollers  are  of  cast-iron,  hollow, 
about  nine  inches  diameter,  with  flutes  or  teeth,  about  an  inch  wide^  and  nearly  as  much 
-deep.  In  general  they  are  worked  by  hand,  two  men  working  against  each  other. 
Between  these  the  fruit  passes  twice ;  the  rollers  being  first  act  wide,  to  break  it  into 
fiagments,  and  afterwards  closer  to  reduce  the  fragments,  and  the  seeds ;  the  bruising  of 
the  latter,  being  of  essential  use  in  makvig  high-flavored  dder. 

38S1.  The  cider  preat  is  made  on  the  principle  of  the  common  packing  press,  and 
therefore  requires  no  particular  description.  On  a  small  scale  the  cheese-press  will 
answer  every  purpose. 

S8SI  Oder  dotkt  are  used  (br  containing  the  pommage  In  order  to  Its  bdng  pressed.  Tliey  are  usually 
made  of  eommoo  lMir.doth ;  but  such  as  Is  ntner  close  in  its  texture  is  the  best  llie  sixe  b  generally 
about  four  feet  square ;  and  they  hold  aboat  two  or  three  bushels,  or  as  much  as  the  mill  can  grind  at  once : 
and  these  are  heaped  over  each  other  till  the  press  Is  fulL  The  larger  presses  will  hold  from  eight  to  fifteen 
bags,  which  yield  from  one  to  two  hundred  gallons  of  liquor,  according  to  the  largeness  of  what  is  termed 
the  cheese.  To  perform  the  work  neatly.  It  Is  necessary  to  nave  two  sets  of  these  bags ;  for  they  clog  and 
ftir  in  pressing,  and  consequently  become  unfit  for  use  till  they  have  been  washed  and  dried  ^  so  tliat, 
while  this  is  doing,  either  the  press  must  stand  sttU,  or  another  set  be  ready  to  employ  It  But  some, 
instead  of  hair  ba^h  ley  lung  straw  under  the  pommage,  the  ends  of  which  tney  turn  up  over  It;  then 
cover  the  pommage  entirely  with  fresh  clean  straw,  upon  which  they  spread  another  layer  of  pommage : 
and  so  on,  alternately,  till  the  press  is  fUlL  Either  of  the  methods  will  do ;  but  those  who  are  desirous  of 
4iolng  the  wodc  in  the  neatest  and  best  manner,  generally  use  bagsi 

5833.  The  dder-wU  is  a  vessel  made  for  the  purpose  of  receiving  the  pommage,  or 
the  cider  beibre  St  is  racked  off  into  the  cask.  Vessels  of  this  kind  should  be  made  of 
wood,  as  where  lead  is  employed,  it  is  liable  to  be  corroded  by  the  malic  acid. 

3891  Cider  catkt  are  the  vessels  employed  for  the  keening  of  the  liquor.  The  choice  of  proper  vessels 
to  keep  the  cider  in  after  it  has  fermented  is  very  material,  no  liquor  being  so  apt  as  this  to  take  the  taste 
or  twang  of  the  cask.  New  vessels,  though  the  wood  be  ever  so  well  seasoned,  are  apt  to  give  a  disagree, 
able  reUsh  to  all  liquors,  and  remarkably  so  to  cider,  unless  due  caution  be  used  beforehand.  Frequent 
scalding  with  hot  water,  into  which  some  handsftill  of  salt  have  been  first  thrown,  or  with  water  in  which 
some  or  the  pommage  has  been  boiled,  and*  washing  afterwards  with  elder,  are  the  usual  remedies  against 
this  evil,  and  seldom  fidl  of  removing  it  effectually.  Of  old  casks,  beer.vcssels  are  the  worst,  as  they 
alwavs  noil  cider ;  and,  in  return,  dner-^auks  infallibly  spoil  beer.  Wine  and  brandy  casks  do  very  well, 
provided  the  tartar  adhering  to  their  sides  be  carefblly  scraped  ofl',  and  they  are  well  scalded. 
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Chap.  XI. 
Of  the  Laying  Out  of  Farm  and  other  CvUurtUile  Lands, 

3835.  The  farming  landt  of  an  estate  are  in  general  the  grand  source  of  its  annual 
rental.  The  demesne  lands  are  chiefly  for  enjoyment ;  the  roads  afford  no  direct  in- 
come ;  the  villages,  manufactories^'  commonly  the  mines  and  fisheries,  and  often  also  the 
woods,  yield  no  income  of  consequence ;  but  there  remains  the  lands  to  be  let  out  to  the 
professional  farmer,  market  gardener,  nurseryman,  and  cottagers;  from  these  the  land- 
lord generally  derives  his  principal  return  for  the  capital  laid  out  on  the  estate.  Having 
therefore  disposed  of  all  the  other  parts  of  the  territory,  it  remains  only  to  arrange  the  farm- 
ing or  culturable  lands  in  farms  of  different  characters  and  sizes,  in  cottage  lands,  gardens, 
or  orchard  grounds :  these  may  be  considered  in  regard  to  their  extent  and  arrangement. 

SacT.  I.     Of  the  Extent  or  Size  of  Farm  and  Cottage  Lande. 

3836.  The  proper  me  offarms^  or  of  land  to  be  let  in  any  way,  must  necessarily  be 
that  which  best  suits  the  markets :  not  altogether  the  market  of  Uie  moment,  for  there 
may  be  a  run  for  large  or  for  small  farms ;  but  the  market  on  an  average  of  years, 
times,  and  circumstances.  If  small  farms  and  cottages,  with  minute  portions  of  land 
attached,  will  bring  higher  renu  than  larger  possessions,  then  unquestionably  the  land- 
lord does  well  to  arrange  his  territory  in  this  way ;  unless  it  can  be  proved  tfiat  a  dealer 
in  land  has  not  the  same  right  oyer  his  own  property  as  a  dealer  in  any  other  commodity. 
But  it  has  been  said  by  some  that  small,  and  by  others  that  large  fiurms  are  injurious  to 
the  country. '  Admitting  for  a  moment  that  eidier  was  the  case,  will  any  man  assert  that 
an  individual  is  to  forego  his  own  just  advantage,  for  the  sake  of  the  public?  Such  a 
doctrine  would  be  absuxd,  and  lead  to  the  most  ruinous  consequences  to  society,  as  mi^ 
easily  be  proved  by  supposing  a  general  extension  of  the  principle  of  preferring  the 
public  benefit  to  one's  own  private  aidvantage.  —  On  this  subject  we  submit  the  senti- 
ments of  the  able  author  of  the  article  AgncuUure^  in  the  Supp*  to  the  Encyc  Bnt,f 
already  often  quoted. 

3837.  The  various  ol(fections  to  large  farmSf  which  were  urged  by  Dr.  Price,  Lord 
Kaimes,  and  most  of  the  economical  writers  of  the  last  century,  we  have  not  here  room 
to  examine.  Much  stronger  reasons,  certainly,  than  any  that  have  been  hitherto  ad- 
vanced, must  be  required  to  justify  the  interierence  of  the  legislature  vrith  the  rights  of 
the  agricultural  classes  —  widi  that  of  a  landholder  to  draw  the  greatest  revenue  from 
his  property,  and  with  that  of  a  farmer  to  extend  his  concerns  as  far  as  hb  capital  and 
abilities  will  permit.  Even  though  it  should  be  conceded  to  Dr.  Price,  that  a  given 
extent  of  land  yields  a  greater  produce  in  the  hands  of  several  small  fanners  than  of 
one  great  farmer,  it  still  remains  to  inquire,  what  part  of  that  produce  can  be  spared  for 
the  general  consumption?  — and  whether  the  labor  of  these  people  might  not  be  em- 
ployed with  more  advantage  than  on  such  minute  portions  of  land,  as  yield,  even  in  the 
best  seasons,  little  more  than  food  for  their  own  subsistence  ?  In  Britain,  of  which  the 
families  employed  in  agriculture  are  to  those  of  the  whole  population  only  as  one  to 
2*84,  and  in  which  the  proportion  of  lands  cultivated,  or  that  may  be  cultivated,  is  not 
four  acres  to  every  individual,  the  great  object  ought  certainly  to  be,  to  increase  the 
disposable  prdduce  of  the  country  for  the  supply  of  the  general  popuUtion. 

3838.  The  grand  olffection  to  large  farms,  that  they  depopulate  the  country,  is  not 
supported  by  facts.  The  population  of  the  country  has  not  only  greatly  increased  since 
the  enlargement  of  farms,  but,  in  the  ten  years  from  1801  to  1811,  this  increase  ap- 
pears to  have  been  only  two  per  cent,  less  than  that  of  the  town  population.  The  hct 
is,  that  the  increase  of  the  rural  population  has  been  in  a  greater  ratio  than  that  of  the 
town  population,  in  those  counties,  such  a^  Northumberland,  where  very  large  farms 
abound ;  and  where,  indeed,  as  is  usually  the  case,  this  state  of  things  is  combined  with 
a  spirit^  and  productive  system  of  agriculture.  Even  in  Lancashire,  the  ratio  of  in- 
crease is  only  two  per  cent,  in  favour  of  the  towns ;  but  no  one  will  ascribe  this  to  the 
enlargement  of  farms.  The  truth  seems  to  be,  that,  wherever  agriculture  has  made  the 
greatest  progress,  whatever  may  be  the  size  of  thQ  farms,  the  increase  of  employment 
has  been  attended  with  a  corresponding  increase  of  population ;  and  that  the  ratio  of 
increase  has  been  kept  down  below  that  of  towns,  by  no  other  causes  than  the  stationair 
condition  or  slow  progress  of  agriculture  in  some  parts,  and  the  superior  allurements  of 
manufactures  and  commerce  in  others.  It  is  further  to  be  remarked,  that,  throughout  the 
whole  of  the  arable  districts  of  Scotland,  the  number  of  people  is  proportionably  greater 
on  large  than  on  small  farms.  The  number  of  hands  required  on  the  former  is  too  great 
to  be  lodged  in  the  farmer's  own  house;  and,  dierefore,  on  all  such  farms,  cottages  are  built 
for  tlieir  residence.  These  cottages  are  generally  inhabited  by  married  men,  whose 
families  find  employment  in  hoeing  green  crops,  and  other  easy  work,  fhxn  a  very  eariy 
age.     In  the  less  improved  counties,  on  the  other  hand,  where  small  faimt  still  prevail. 
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unniamed  serranCs  are  prefierred,  as,  on  such  farms,  there  is  little  or  no  employment  foi; 
the  families  of  married  servants.  Our  limits  do  not  permit  us  to  enquire  how  fax  the 
poor  laws  of  England  operate  against  the  employment  of  married  servants,  living  in 
cottages  on  every  farm ;  but  the  happy  effects  of  this  arrangement  are  manifest  in  the 
south-eastern  counties  of  Scotland,  as  we  shall  notice  immediately. 

3839.  Cottage  farms.  The  possession  of  land  is  held  by  some  writers  to  be  so  im- 
portant, with  a  view  to  the  comforts  of  the  laboring  classes,  as  well  as  to  the  increase  of 
the  rural  population,  that  they  have  not  been  content^  with  objecting  to  large  farms, 
but  have  proceeded  to  recommend  what  are  called  cottage  fiums,  for  country  laborers 
generally.  Of  this  plan  we  might  say  at  once,  that  it  must  be  limited  every  where  by  the 
xlemand  for  labor ;  and  that,  wherever  such  small  allotments  are  required  by  the  stato  of 
agriculture,  they  will  gradually  be  formed  from  motives  of  interest,  without  the  neces- 
sity of  any  higher  control.  They  are  at  this  time  common  in  many  parts  of  Britain  ; 
and  a  diffierent  system  has  been  established  in  other  parts,  for  no  other  reason  thaa 
because  of  its  superior  advantages  to  all  concerned.  Yet,  as  cottage-farms  bear  a  very 
plausible  appearance  in  the  eye  of  speculative  men,  it  seems  necessary  to  offer  some 
further  remarks  on  a  question  which  has  been  so  often  agitated. 

3840.  If  every  laborer  had  a  comfortable  cottage,  and  Jour-  acres  of  land  at  a  moderate 
rent,  as  recommended  by  some  of  the  correspondents  of  the  Board  of  Agriculture, 
there  is  reason  to  believe  that  his  condition  might  be  much  improved  for  a  few  years, 
supposing  his  demand  for  labor  to  continue  the  same  as  at  present  Even  the  coloniea 
which  this  class  would  every  year  send  forth  in  quest  of  new  cottages  might  be  supplied 
for  a  time ;  and  though  the  wages  of  labor  must  sink  very  fast,  stifi  this  premium  might 
enable  the  laborers  to  multiply  with  little  interruption  for  several  generations.  At  last, 
however,  the  multiplication  of  cottage-farms  must  necessarily  stop,  and  a  great  propor- 
tion of  the  people,  vrithout  land  and  without  the  means  of  employment,  would  either 
sink  into  helpless  misery,  or  be  driven  by  despair  to  the  commission  of  every  species  of 
enormity.  Such  was  the  state  of  England  at  the  breaking  up  of  the  feudal  system,  the 
policy  of  which  also  was  to  increase  the  number  of  the  people,  without  regard  to  the 
means  of  their  employment ;  and  such,  though  in  a  much  less  degree,  is  the  present  state  of 
those  parts  of  the  united  kingdom  in  which  cottage-farms  are  the  most  prevalent.  Hie 
whole  question,  we  think,  is  capable  of  being  most  satisfactorily  decided,  by  an  appeal 
to  the  plain  mercantile  criterion  of  rent.  If  a  hundred  laborers,  each  of  them  possess- 
ing four  acijBs,  can  pay  a  higher  rent  than  one  farmer  can  pay  for  the  whole  four 
hundred,  buildings,  fences,  and  repairs  being  estimated,  we  can  see  no  reason  why  fhej 
should  not  be  preferred ;  but  if  this  be  not  the  case,  we  are  greatly  at  a  loss  to  conceive 
with  what  justice  landholders  can  "be  called  upon  to  submit  to  sacrifices  which  no  other 
class  of  the  community  is  ever  expected  to  make.  We  might,  with  just  as  much  reason 
and  juUice,  require  a  manufacturer  to  employ  a  certain  number  of  hiuads  in  proportion  to 
the  amount  of  his  capital,  however  unprofitable  to  him  might  be  their  labor, 

3841.  There  are  two  sorts  of  cottages  occupied  by  two  distinct  classes  of  laborers  in  all 
our  best  agricultural  counties.  Of  the  first  sort  are  the  small  agricultural  villages,  where 
those  mechanics  and  other  laborers  reside,  who  could  not  find  full  employment  on  any 
one  farm.  To  such  men  small  farms  are  advantageous,  or  otherwise,  according  to  the 
nature  and  the  constancy  of  their  employment.  The  other  class  of  cottagers,  to  which  we 
have  already  alluded,  are  ploughmen  and  other  servants  employed  throughout  the  year  on 
a  particular  farm.  To  these  men  small  possessions  of  land  jire  almost  as  unsuitable  as 
they  would  be  to  a  country  gentleman's  domestics.  But  a  small  garjen  is  usually 
attached  to  each  cottage;  and  they  are  also  allowed  to  keep  a  cow,  aft  part  of  their 
wages  -»  not  upon  any  particular  spot  of  their  own,  but  along  witli  their  master's  cows, 
Their  fuel  is  carried  home  by  their  masters'  teams,  and  a  part  of  .his  own  field,  ready 
dressed,  is  asiigned  them  for  raising  potatoes,  flax,  or  other  crops  for  their  families. 
Thus,  with  little  risk  from  the  seasons  or  markets,  and  without  any  other  demand  on 
their  time  than  a  few  leisure  .hours  will  satisfy,  these  people  enjoy  all  the  advantages 
whidi  the  occupancy  of  land  can  confer  on  a  laborer.     And  .there  is  not  a  more  useful^ 

•  we  may  also  add,  a  more  comfortable  body  of  men  among  the  industrious  classes  of 
•society.  To  give  this  class  of  laborers  four  acres  of  land,  along  with  every  cottage, 
•would  be  to  render  them  bad  servants,  and  worse  farmers;  and  either  a  nuisance. to  the 
.person  on  whose  farm  they>  reside,  .or  Ids  abject  dependants  for  employment.  :  The  only 
proper  residence  for  men  who  do  not  choose  to  engage,  or  are  not  wanted,  as  constant 
laborers,  is  in  such  central  agricultural  villages  as  we  have  just  mentioned,  aod  not  on 
operate  farms,  where  tliey  are  excluded  from  the  general  market  for  labor. 

3842.  Of  ail  Uie  witnesses  examined  before  the  late  committeesaf  parliament  on  the  com 

laws,  there  is  only  one  whose  sentiments  are  opposed  to  the  general  feeling  of  all  well 

inCurmed  men,  regarding  the  advantages  that  have  resulted  from  the  enlargement  of 

.farms.     We  sliall.  therefore,,  content  ourselves  with  noticing  what  appears  to  be  the 

natural  progress  in  the  size  of  farms ',  the  circumstaacea  whidi  prevent  any  possible  eoi^ 

Rr 
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largement  of  tfaem  ftom  ever  becoming  injurious  to  the  public,  and  the  influence  winch 
perftct  liberty  in  this  respect  has  excited  in  the  improvement  of  our  agriculture. 

3843.  During  the  feudal  system  ^  that  part  of  an  estate  which  was  not  cultivated  under 
the  direction  of  the  proprietor  himself,  was  let  out  in  small  allotments  to  his  vassals, 
from  whom  he  received  military  or  other  services,  or  a  portion  of  the  produce,  in  return* 
In  these  tiiAes  of  turbulence  and  ferocity,  the  power  of  the  chief  mainly  depended  on  the 
number  of  his  tenants ;  and  it  was  therefore  his  policy  to  increase  them  as  much  as  pos- 
sible,  by  dividing  his  land  into  very  small  possessions.  That  they  might  assist  one 
another  in  their  rural  labors,  and  in  repelling  the  incursions  to  which  they  were  inces- 
Baatly  exposed,  these  tenants  were  collected  in  a  village  near  the  castle  of  their  lord.  A 
certain  extent  of  arable  land  was  appropriated  to  it,  on  which  they  raised  com,  and  a 
much  larger  tract  of  waste  or  wood  land,  where  their  live  stock  pastured  in  common. 
Spirited  cultivation  could  never  be  introduced  into  this  system  of  occupancy ;  nothing 
more  than  the  means  of  subsistence  was  sought  by  the  tenantry,  and  power,  not  revenue^ 
was  the  great  object  of  the  landholder. 

3844.  After  the  fail  of  the  feudal  system,  this  arrangement  continued  to  prevail  with 
little  alteration  for  a  long  period ;  its  vestiges  are  still  to  be  traced  in  every  part  of 
Britain  ;  and  It  exists  in  sevieral  counties,  though  in  a  modified  form,  even  at  the  present 
time.  The  common  fields  and  commons  of  Englimd,  and  the  infield  and  outfidd  divi- 
sions of  Scotland,  did  not  originate  in  any  regard  for  the  welfare  of  the  lower  classes,  to 
whom  the  tenancy  of  land  is  now  thought  to  be  so  necessary,  but  in  the  anarchy  and  op- 
pression of  those  dark  ages  in  which  all  the  landed  property  of  the  island  was  engrossed 
by  a  few  great  barons.  When  these  petty  sovereigns  were  at  last  overthrown,  and  when 
commerce  and  the  arts  held  up  to  them  new  objects  of  desire,  and  to  their  depressed 
tenantry  new«  modes  of  emplo3rment  and  subsistence,  the  bond  which  had  hitherto  con- 
nected the  landlord  and  cultivator  became  more  and  more  feeble,  and  it  was  soon  found 
necessary  to  establish  it  upon  other  foundations  than  those  of  feudal  protection  and 
dependence,  the  connection  between  landlord  and  tenant  came  gradually  and  generally 
to  assume  that  commercial  form,  ni^ch  is  at  once  most  conducive  to  their  own  interest, 
and  to  the  general  welfare. 

3845.  T^  want  of  capital  ready  to  be  embarked  in  agricultural  pursuits,  was  one  great 
obstacle  to  this  change.  Under  Uie  feudal  system  there  could  be  little  or  no  accumula- 
tion. Property  in  land  was  the  only  means  bf  obtaining  the  command  of  labor,  and 
a  share  of  the  produce  its  only  recompence.  Accordingly  upon  the  breaking  up  of  the 
feudal  system,  large  tracts  were  taken  into  the  immediate  possession  of  landholders 
themselves,  because  no  suitable  tenants  could  be  found.  The  constant  superintendence 
required  in  cultivating  com  lands,  as  well  as  the  absurd  restrictions  of  those  times  upon 
the  com  trade,  and  die  constant  demand  for  British  wool  on  the  continent,  occasioned 
these  tracts  to  be  laid  to  grass  and  pastured  with  sheep.  Hence  the  grievous  complaints, 
during  two  centuries,  of  the  decay  of  husbandry  and  farm-houses.  But  this  resource  of 
land  proprietors  was  efflsctual  only  on  soils  of  an  inferior  description ;  on  good  arable 
land,  the  only  method  by  which  a  part  of  the  produce  could  reach  them  in  the  shape  of 
rent,  was  to  enlarge  their  farms.  The  old  occupiers  were  too  numerous  to  spare  any 
considerable  part  o(  the  produce,  and  generally  too  indolent  and  unskilful  to  make  any 
great  exertions  to  augment  it.  In  these  circumstances,  the  landholder  must  ather  have 
virtually  abandoned  his  property,  or  reduced  the  number  of  its  inhabitants,  who  were  no 
longer  permitted  by  law  to  make  him  that  return  which  had  been  the  original  condition 
of  tibeir  tenures.  But  the  population  of  the  towns  was  now  gradually  increasing,  and  it 
was  necessary,  for  the  Supply  of  their  wants,  as  much  for  the  benefit  of  the  landholders, 
that  a  large  disposable  produce  should  be  obtained  from  the  soil.  The  measure  of 
enlarging  farms  was,  therefore,  in  every  view,  indispensable.  Even  such  of  the  tenants 
themselves,  as  it  was  necessary  to  displace,  might  have  felt  but  a  slight  and  temporary 
inconvenience,  had  the  change  been  gnduaL  Some  of  them  would  have  found  employ- 
ment in  towns,  and  others  as  hired  laborers  and  artisans  in  the  country.  The  dismission 
of  the  small  tenants  seems,  however,  to  have  been  the  occasion  of  mudi  misery ;  for  in 
the  sixteenth  century,  manu&ctures  and  commerce  had  made  comparatively  little  progress 
in  Britain.  In  the  present  times,  any  length  to  which  the  private  interest  of  landholders 
ootdd  operate  in  this  manner,  would  in  a  national  point  of  view  be  too  inconsiderable  to 
deserve  notice.  It  is  in  tMs  way  that  fiirms  have  been  enlarged,  the  most  skilful  and 
industrious  of  these  small  tenants  were  naturally  preferred,-  and  their  possessions  afUrwaids 
enlarged  as  their  capital  increased.  Tlie  consequence  every  where  has  been  a  better 
system  of  cultivation,  affording  a  higher  rent  to  the  land  proprietor,  and  a  greater  supply 
of  land  produce  for  die  general  consumption. 

3846.  T^te  erUargfrnerU  of  farms  can  proceed  only  for  a  time  and  to  a  Very  limited 
extent.  Tlie  interest  of  the  landlord,  which  gave  the  first  impulse,  is  ever  vigilant  to 
check  its  progress,  when  it  is  attempted  to  cany  the  measure  beyond  due  bounds. 
it  iiia  this  that  the  aecurity  of  the  public  condits^  if  it  were  ever  poiablD  that  the  public 
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interest  should  be  endangered .  by  the  enlargement  of  farms.     Accordingly ,  in  most  of  ^Hr 
counties,  a  few  tenants,  of  superior  knowledge  and  capital,  have  been  seen  to  hold  CQfv-  . 
siderable  tracts  of  land,  which,  after  a  few  years,  were  divided  into  a  number  of  separate 
farms.     The  practice  of  these  men  is  a  lesson  to  their  neighbors;  and  their  success  nevpr  . 
fails  to  bring  forward,  at  the  expiration  of  their  leases,  a  number  of  competitors. 
Whenever  skill  and  capital  come  to  be  generally  diffused,  there  can  be  few  instances  of 
very  large  farms,  if  a  fair  competition  be  permitted.     No  individual,  whatever  may  be 
his  fortune  and  abilides,  can  then  pay  so  high  a  rent  for  several  farms,  each  of  them  of 
such  a  size  as  to  give  full  room  for  the  use  of  machinery,  and  other  economical  arrange- 
ments,as  can  be  got  from  separate  tenants.     The  impossibility  of  exercising  that  vigilant 
superintendence,  which  is  so  indispensable  in  agricultural  concerns,  cannot  long  be  com-  . 
pensated  by  any  advantages  which  a  great  fanner  may  possess.    His  operations  cannot  be 
brought  together  to  one  spot,  like  those  of  the  manufacturer ;  the  materials  on  which  he  , 
works  are  seldom  in  the  same  state  for  a  few  dajrs,  and  his  instruments,  animated  and 
mechanical,  are  exposed  to  a  great  many  accidents,  which  his  judgment  and  experience 
must  be  called  forth  instantly  to  repair. 

3847.  It  has  been  said,  indeedy  that  a  great  farmer  may  pay  a  higher  ren/,  hecguse  he 
meet  the  family  expense*  o^  a  numier  of  small  tenants.  But  from  what  fund^do  these 
tenants  maintain  their  families  ?  It  ought  to  be  either  from  the  profits  of  their  capita],  or 
the  wages  of  their  labor,  or  from  lx>th  combined,  and  certainly  not  from  the  landlord's 
just  share,  in  the  slupe  of  an  abatement  of  rent.  If  they  cannot  pay  so  high  a  ren^ 
it  must  be  because  their  capital  and  labor  are  less  productive  to  the  public  than  those  of 
the  large  fanner.  Such  men  might,  in  most  cases,  be  employed  with  more  advantage, 
even  to  themselves,  in  some  other  profession. 

3848.  The  various  other  reasons  assigned  for  t/te  great  enlargement  of  farms  are  equally 
nugatory.  There  is  generally  no  saving  to  the  landlord  in  buildings  and  fences ;  and  a 
very  small  difference  of  rent  will  pay  for  the  trouble  of  keeping  accounts,  and  settling 
widk  twenty  tenante  instead  of  one.  The  fact  certainly  is,  that  the  principal,  if  not  the 
only  reason  why  farms  have  been  enlarged,  is,  the  higher  rent  paid  by  their  occupiers. 
To  pay  this  rent,  they  must  bring  to  market  more  produce,  and  this  they  are  enabled  to 
do,  by  the  distribution  of  their  crops  and  live  stock  to  suitable  soils  and  pastures ;  by  an 
economical  arrangement  and  regular  succession  of  labor  throughout  the  year ;  by  the 
use  of  machinery ;  and,  still  more  than  all,  perhaps,  by  the  investment  of  (^ital  in 
those  permanent  improvements,  which  augment  both  the  quantity  and  value  oif  their 
producto.  Rent,  in  fact,  is  an  almost  unerring  measure  of  the  amount  of  the  free, 
produce ;  and  there  is  no  better  criterion  for  determining  whether  a  tract  of  country  be 
laid  out  Jm  farms  of  a  proper  size,  than  the  amount  of  the  rent  paid  to  its  proprietors. 
Their  interest  is,  in  this  instance,  completely  identified  with  that  of  the  great  body  of 
the  people. 

3849.  If  we  examine  the  various  sizes  of  farms  in  those  districts  where  the  most  perfect 
freedom  exists,  and  the  best  management  prevails,  we  shall  find  them  determined,  with 

few  exceptions,  by  the  degree  of  superintendence  which  they  require.  Hence,  pastoral 
farms  are  the  largest ;  next,  such  as  are  composed  both  of  grazing  and  till^e  lands ;. 
then  such  rich  soils  as  carry  cultivated  crops  every  year ;  and,  finally,  the  fanps  near 
laige  towns,  where  the  grower  of  com  gradually  gives  way  to  the  markeU-gardener,  cul-. 
tivating  hia  little  spot  by  manual  labor.  The  hills  of  the  south  of  Scotland  are  distributed 
into  farms  of  the  first  class ;  the  counties  of  Berwick  and  Roxburgh  into  those  of  the 
second ;  and  the  smaller  farms  of  the  Lothians  and  of  the  Carse  of  Gowrie,  where  there 
seems  to  be  no  want  of  capital  for  the  management  of  large  farms,  are  a  sufficient  proof 
of  the  general  principle  which  determines  the  size  of  farms.  {Sup.EnqfC,  Brit.  art.^4gr.} 

SxcT.  II.     Of  laying  out  Farms  and  Farmeries, 

3850.  7^  arrangement  of  farms  naturally  divides  itself  into  whatever  relates  to  the  farm- 
ery or  home  stall,  and  what  relates  to  the  arrangement  of  the  fields,  roads,  fences,  and  water-t 
courses.  In  a  country  like  Britain,  long  under  cultivatbn,  it  is  but  seldom  that  these 
can  be  brought  completely  under  the  control  of  the  improver ;  but  cases  occur  where 
this  may  be  done  without  restraint,  as  in  the  enclosure  of  large  commons;  and  in  Ireland 
and  the  highlands  «f  Scotland,  the  opportunities  are  frequent 

SuasxcT.  1.     Gfthe  Situation  and  Arrangement  of  the  Farmery, 

3851.  The  general  principles  of  designing  farmeries  and  cottages  having  been  already 
treated  of:  we  have  in  thk  place  chiefly  to  appiy  4hem  to  particular  cases.  Though 
the  majority  of  farms  may  be  described  as  of  mixed  culture,  yet  there  are  a  num- 
ber which  are  almost  exclusively  devoted  to  pasture,  as  mountain  farms ;  to  meadow 
culture,  as  irrigated  or  overflown  lands ;  lands  in  particular  situations,  as  in  fenny  di»* 
tricta,  and  those  situated  on  the  borders  of  some  description  of  rivers :  — there  are  otfaere 
in  which  peculiar  crops  are  chiefly  raised,  as  in  the  case  of  tbe  hop  and  seed  farma  of 
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K«iit,  Eflsex,  and  Sonej.     All  tbete  fequire  a  somewhat  diilteenC  kind  and  extent  of 
accommodation  in  the  fiiim  buildingi. 

5855.  T^  repasUetfor  a  farmery  C9mmon  to  mott  characters  of  farms  tare,  a  centrical 
ntuation,  neithtf  too  high  nor  too  low,  ihelter,  water,  exposure  to  the  south  or  souths 
cast,  in  preference  to  other  points  3  a  le^el  or  flat  area  of  suflicient  extent  for  the  build- 
ings, yaids,  and  gardens ;  grass-land  sufficient  for  one  or  more  small  enclosures ;  and 
suitable  outlets  to  the  different  parts  of  the  farm,  and  to  public  roads  and  markets. 

3853.  Some  of  these  requitiies  mm  be  tuppUed  ky  art,  as  shelter,  by  plantations ;  water, 
by  weUs  and  ponds ;  a  flat,  by  lerelling ;  grsssJands,  by  culture ;  and  the  direction  of 
the  roads  depends  entirely  on  the  dnigner.  But  in  some  cases  the  situation  of  the 
finrmery  cannot  be  rendered  centrical,  as  frequently  happens  in  the  fenny  districts  of 
Cambridgeshire^  where  danger  might  be  incurred  from  extraordinary  floods ;  and  in  the 
case  of  mountainous  sheep  farms,  where  a  centrical  situation  might  be  so  elevated  ws  to 
be  deprived  of  most  of  tlie  other  requisites.  Still,  even  in  these  cases,  the  genersl  requi- 
sites ought  to  be  attained  as  far  as  practicable,  and  there  are  degrees  of  attainment  as  to 
a  centrical  situation  to  be  arrived  at,  even  among  fens  and  mountains. 

3854.  EaceeUent  examples  of  deferent  desertions  tffarmeries,  tan  to  be  found  in  Ber- 
wickaiiire,  Northumberland,  East  Lothian,  and  on  &e  Marquees  of  Stafford's  estates  in 
Shropshire,  Staffordshire,  and  Sutherland.  Besides  a  great  number  of  cottages  and  farm- 
eriesof  dSflferent  descriptions,  thirty-seven  new  farmeries  have  been  erected  by  the  Marquess 
of  Stafford,  in  Shropshire  alone.  Loch,  Lord  Stafford's  agent,  in  describing  these  (Ac- 
count of  Improvements  on  the  M.  of  Stafford's  Estates,  j^c),  states,  that  "  much  attention 
and  consideration  has  been  given  to  the  plans  of  these  buudings,  with  the  view  of  combining 
as  many  advantages  as  possible,  and  of  arranging  the  different  parts  in  such  a  way,  as 
to  save  the  time  of  the  tenant  and  his  people,  and  in  order  that  their  extent  might  be 
reduced  to  the  least  sise  practicable,  securing  at  the  same  time  the  accommodation  re- 
quired. The  most  approved  plans  in  both  ends  of  the  island  were  consulted,  and  a 
gradual  improvement  has  been  made  on  them,  'llie  latter  ones  combine  the  advantages 
of  the  English  and  Scotch  buildings,  avdding,  it  is  hoped,  their  respective  defects.  To 
almost  every  one  of  these  homesteads  is  attached  a  threshing  machine,  constructed  on 
the  best  principles;  wherever  water  could  be  obtained,  that  has  been  made  use  of  as 
the  impelling  power ;  and  of  late,  some  of  the  more  extensive  farms  have  been  provided 
with  steam-engines  for  that  purpose." 

3855.  In  selecting  a  few  of  these  eaamples,  the  first  we  shall  mention  is  that  of  Sidera 
or  Cider  Hall,  in  Sutherland,  erected  in  1818.  The  soil  of  this  farm  is  of  a  light  and 
excellent  quality,  particularly  suited  to  the  Korfolk  rotation  of  husbandry,  which  is 
followed  by  Rule,  the  new  tenant,  a  native  of  the  county  of  Roxburgh.  The  house  and 
homestead  cost  £900^  It  is  built  in  the  most  sufficient  manner,  of  stone  and  Ume, 
and  covered  with  Easdale  slate,  from  the  west  coast  of  Scotland.  In  the  garden,  which 
IS  an  old  one,  there  are  several  apple,  pear,  and  gean,  or  snudl  black  cherry  trees,  of  so 
considerable  a  size,  with  some  of  the  finest  holly  trees  to  be  met  with  any  where,  as  to 
show  that  tiiere  b  nothing  in  the  climate  to  prevent  the  growth  of  even  the  more  delicate 
kinds  of  timber,  if  not  exposed  to  the  sea  breese. 

5856.  The  accommodations  of  the  house  are,  on  the  ground  floor,  a  parlor,  lobby,  and 
staircase,  family  room,  pantry,  kitchen,  open  yard,  and  flower-garden ;  of  the  chamber 
story,  a  bed-room  andHI)ed-clo8et,  two  bed-rooms,  maid-servant's  room,  and  bed-room. 
The  (ffflees  contain  a  cart-house,  stable,  tool-house,  threshing-mill,  and  straw^house, 
borse-course,  cattle-sheds,  dairy,  calf-pen,  cow-byre,  feeding-byre,  boothy  (i.  e.  booth  or 
lodge)  lor  ploughman ;   pigstyes,  and  poultry  above ;  paved  way,  and  cattle-yards. 

3857.  As  an  example  of  a  Northumberland  farmery  for  a  £wm  of  from  400  to  500 
acres,  we  have  recourse  to  The  Gen.  Rep.  of  Scotland.  The  accommodations  are  as  fol. 
low :  in  the  dwelling-house  are  the  entrance,  stairs  to  chambers,  and  ceUars,  and  lobby, 
dining-room,  pantry,  coal-closet,  parlor,  business-room,  kitchen,  biick  kitchen,  dairy,  store- 
room, poultry,  farm  servants*  kitchen,  boiling-house,  root-house,  riding^horse  stable.  In 
the  economioil  buildings  are  a  cart-shed,  straw-bam,  and  granary  over ;  corn-bam,  hinds, 
byre  for  three  cows,  byre  for  ten  cows,  with  feeding  passage  in  tlie  centre ;  calf-bouse, 
loose  horse  place,  stable,  feeding  sheds  for  cattle,  with  feeding  passage  along  the  centre ; 
pigs,  dung-places,  straw.yands,  cart-shed,  and  open  court,  llie  aspect  of  the  house  is 
south,  and  the  garden  and  orcliard  are  in  front  of  it. 

3858.  As  an  example  of  a  very  complete^rm^ry  for  a  turnip  and  barley  soilt  we  give 
that  of  Feam  (fg.  465. )»  erected  by  the  Marquess  of  Stafford  in  the  parish  of  Escall 
Magna,  in  Sheopshire,  in  18S0.  The  farm  contains  460  acres  of  tunup  soil ;  and  the 
ISurmery  the  following  accommodations,  including  a  threshing  machine,  driven  by  steam. 
In. the  house  are  two  parlors  fa,  a),  &inily-room  (6),.brew.house,  two  stories  (c),  pantry 
{d)f  milk-house  (c),  kitchen  (/),  bed-*rDoms  (g),  men  servant's  bed-itiom  (A).  In  the 
court  offices  a  hackney-stable  (1),  stair  under-oover  (k),  waggon-shed,  and  granary  over 
(/},  tool-house  (m),  oow-faouie  (»),  places  for  turnips  and  straw  {o,p),  steam-engine  (9), 
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Mbo  In   Sutlvriuid.     The  &rm  eoiuuti  of  450   acm,  the  greater  put  Uken  bala 

•  lnWhBfj  wuta      It  eonUUH  a  niiuble  hauM  for  the  giisTe  or  bailiff,  and  aOacbed  to 
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R  r  3 


r,  bickne;  stable,  wiggon- 


614  PRACTICE  OF  AGRICULTURE. 

£oiu  tre  a  dnff-houie,  com-rootns,  threilung-iTiil],  wiUi  mter-wheel  md  e 
oltle-sliedi,  ponjtn.housea,  and  pigger}';  atibln,  byra,  cart-sbed,  cattle-died,  daily, 
meaUboiue,  lodge  lor  plou^imen,  paied  way,  and  cattle-yirds. 

3860.  Ai  an  eiampU  of  a  imali  fiaiaery  in  Uie  county  of  Sb^ord,  we  idect  that  of 
KnoUwall.  {fig.  466.)       The  eilent  is  104  , 
■crea  ;  tbe  loil  ii  strong  and  nlher  net,  and    [ 
there  are  lonie  water  and  other  meadows.    I 
Hie  house  and  yard-bulldln^  aie  of  brick    [ 
and  tile,   and  tbeir  accommodations  ore,  a 
kilchen  (a),  brew-bouae  [b),  parlor  {c),  Au 
tiag-rDom  (d),  pantr;  le),  milk-bouie  (f), 
court-yaid  <qien   {g),  coals  (A),  hackoey- 
Btable  (i),   tuikeyJiouse    (k),    pgOyta   (l), 
waggoD-honie    std>1e    (m),   coni-ba<r    (n). 
barn   (o),    straw  bay  (;i),    cOW-tyingi   (j), 
fodder-lnDB  (r),  CBlf-houses  (i),  and  waggon- 
ibed,  granary  over,  coanected  with  barn,  (t) 

3861.  As  an  example    of  a   nudrile-iued 
JiaTaery  on  a  clayey  soil,  we  may  refer  to  Ibat 

of  NewiUad,  in    SCaSbrdshire.      This  farm 

contains  314  acres,  and  the  tenant.  Ford,  is 

said  to  be  on  eumple  to  the  whole  country. 

tht  accommodations  of  the  fannery  are,  in 

the     dwelling-house,     a    bouw>place     and 

kitchen,   master 's-room,  brew-houie,   dairy, 

pantry,     parlor,    bed-roomi,      cheese-room, 

attics.      In  the  court  a  shed  for  waggons,  with  gianaiy  o 

bone  stable,  cattle-sheds,  turm'p-houses,  fodder-house,  straw-bays,  threshing-n: 

wateT'Wheel,  corn.bay,  tool-house,  workshop,  bay  for  unthreahed  corn,  small  gnnaiy,  and 

pigilyea. 

3862.  As  an  example  of  an  economical  farmay  for  a  farm  of  50  or  60  acres,  we  copy 
trvm  The  General  Beparl  of  Scotland.  The  accommodations  are;  in  tbe  house,  a 
kitchen,  parlor,  store-room,  pantry,  with  Ibree  bed-rooms,  and  a  light  closet  over ;  closet, 
milk-room,  and  scullery.  In  the  economical  buildings  are  a  stable,  witb  a  loose  stall, 
byre  for  ten  cows,  cattle-shed,  bam,  cart-shed,  with  granary  over ;  pigstyes  and  cattle- 
yard.  Thisappearsoneof  the  most  compact  and  eligible  plans  for  tin  farmeries  of  arable 
brms  under  100  acres. 

3B63.  As  an  improved  Benmcla/aTe  farmery,  we  submit  another  spednien  from  Tlie 
General  BepoH.  Ita  accommodations  are  calculated  for  a  brm  of  600  acres,  and 
cortnst.  In  the  dwelling-bouse  range,  of  a  porch,  lobby,  dining-roam,  parlor,  kitchen, 
scullery,  coal-place,  store-room,  dairy,  pantry,  business-room,  poultry,  steaniing-bouaa, 
bailiffVroam.  The  economical  buildings  contain  a  riding-horse  stable,  tooi-bouae,  catt- 
sbed,  with  granary  over ;  com-bam,  straw-bam,  feeding-house  for  36  head  of  cattle 
root-house,  bjre  for  cons,  calf-pens,  stable  for  ten  bones,  pigs,  with  yard  and  trougha, 
,  cattle-sheds,  dung-basin,  and  urinarium  under;  cattte-yaids,  cml-road pared,  rick-yard, 
mill  track,  open  court,  lawn,  garden,  and  orchard. 

3864.  A  farmery  for  a  turnip  inU  of  from  600  to  900  acr«,  from  the  same  work, 
deserres  consideration  as  a  very  complete  specimen  of  arrangement.  OmittiDg  tbe 
farm-house,  the  economical  buildings  contain  a  stable,  cow-house,  serranls'  cow,  root- 
bouse,  young  horses  stable,  atraw-barn,  corn-ham,  stable,  cart-shed,  place  for  pickling, 
wheat,  killing  sheep,  or  other  odd  jobs;  feeding- house,  carpenter's  wofisbop,  pigs,  geeae, 
common  poultry,  turkeys,  pigs,  cattle-sheds,  dung  and  straw  court  witb  tunnariunu  in 
the  centre  of  each,  paved  cart-road  round,  open  court  between  the  yard  and  dwellings 
bouae-rick-yard,  paddocks  of  old  pasmre,  ponds  for  drinking  and  washing  the  horses'  l^s. 

3865.  The  accomraodationM  far  a  farm-hoase,  suitable  to  such  a  d«ign  and  to  tbe 
style  of  life  which  tbe  person  who  can  occupy  such  B  farm  is  entitled  to  eajoj,  are 
as  follow  :  —  In  the  parlor  story  there  is  a  lobby  with  slaircaae  to  chamben  and  cellars, 
drawing -room,  bed-room,  a  i^nily  work-room,  dining-room,  buanesa-room,  kitchen, 
barrack-room  cr  man-serrant's  room,  &C. ;  storeroom,  dairy,  and  on  the  first-floor  two 
best  bed-rooms,  two  other  bed-rooms,  bed^losets,  and  another  closet ;  over  are  serranti' 

3866.  Jt  a  farmery  for  an  arable  f&rm  near  London  of  350  acres  (Jig.  467.),  we 
sball  give  as  an  eiample  one  erected  (with  aome  variatians)  in  the  counqr  (^  Hiddleaei, 
in  1 810.  It  is  to  be  observed,  that  in  Middleaei  Arming,  a  great  object  ia  hay,  eapecially 
meadow  hay  fbr  the  London  market,  which  gives  rise  to  the  covered  spacea  lor  loaded 
carts  [x)  i  it  b^g  the  custom  to  toad  the  carts  at  night,  place  them  under  conrer,  and  y^c 
and  go  on  tbe  rowl  early  Ibe  following  morning.    ,Ibe  accommodationa  af  tUa  (issmasj 
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art,  Jo  Ibe  dveUing-houw,  ■  lobbj  and  Hair  (a],  dining-rooia  {b),  dnwiag-rocnti  and 
green-honie  (e),  ■  bouwkeeper'i  rooni,  auiaerj  or  butler'i  pantiy  {d),  daily  (e), 
kitcbcD  (y),  back  kkchen  and  brew-houie  (g),  gig-bouse  or  eoach-houw  (A]i  Koall 
■tabic  (j),  banwas-room  and  (toil  to  mens'  room  and  bay-loft  (i).  In  the  ecooomical 
buildingt  are  a  granarj  l_l),  pigi  (n).  carti  or  oddBrtic1«(Ti)i''ater-cloBet  (o),  pouitrj  (p), 
litter  for  the  nabie  (g\  stable  for  twelve  honei  {r},  chafi'-room  {i),  titter  ({),  room  for 
ci^ltuig  hay  into  chaff  (v),  plae«  Tor  hone  food,  or  straw,  ha;,  &c  Iv),  cattle  shed*  (w), 
open  coloiiade  for  loaded  haj-carti  (z),  straw  nijd  of  bam  (yj,  com-Hoor  (i),  unlhreabed 
com  aod  corn-floor  {^),  madiiiie  (I),  mill  coune  [S),  eow»  (3],  cow-food  (4),  ealwa  (5), 
bailiff*!  hoiue  [6J,  iinplemeiiti(T],  wood-hoiue,  coali,  &c.  (8),  kitcheD-court  to^iaitet'a 
bouK  (9),  garden  (lOj,  poultiy-yard  (11),  bailifT's  ganten  (13),  lawn,  shrubbtfy,  and 
■beep-walk  (13),  pood  (14),  Hckjard  |15),  Uack-itaods  (16),  uriaariufi  (f  Ti- 

3867.  In  the  dtvatiom   of  thii  farmery  {fig.  468.),  some  »iteiMig«b     "" '' " 

jr__.  t    r...       .     ..       reel,  chiefly  01 ' 


cfled,  by  it 


ibglingir 


y  oaks,  (tiprns,  and  honey nicklei., 
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pi.«in. 


3S68.  An  anvmalout  detign  of  a  Jarnurg  for  a  hiy-fam  (Jig.  46S.),  oJcuIated  for 
•fleet  ■nd  Ci>r  inipeetioQ  from  tbe  stting-nMOi  (a,  a)  contuni  the  following  economical 
buiidings:  —  A  poultrr-houiewitbgnnarjoTer  (a),  ■  chiiie-houie  with  men's  room  ara 
(6),  nt^ti  (c),  to<di  (d),  outc  («),  open  sheds  for  c*it>  or  other  iiapleinents  (/  ],  uck 
bone  or  coir,  Ac.  (g),  pigs  (A),  stable  (ij,  ctlies  (lt\  cows  (I] ,  open  pusage  lighted  (ram 
iboji  and  pump  (m),'  uddle-borse,  lie.  (n),  smw  (d),  chafT-cutting  room  (p),  hand- 
ihreihjng-mtchiiie  (f),  unthre^ed  com  (r),  loaded  carts  of  haf  (i,  ()•  haj-ricks  with 
Toof  moicable  on  wheels  to  protect  Che  bay  while  tnnding  (u),  ponds  (n),  lawn  (w), 
yard  (i).  Sitting  in  the  circular  room  (a,  a),  the  master  may  look  down  the  light  pasvga 
which  has  a  wire  door,  and  along  the  oblique  front  of  the  building),  and  see  ererj  dear 
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3869.  Anottomalmu  Sttignjbr  a  com  and  tirM-fteding-Jima  (fig.  4Ti.),  in  which  tin 
MMli  an  built  on  tin  lops  of  the  itabla,  caule,  ind  cut-iheda  (a),  amy  be  noticad  u 
pkwiae  in  cflbctj  but 
Bot  likd;  to  b«  M  uw 
All  wtlie  mote  rimpU 
pUai.  ILe  hay,  rooti, 
•ad  Rrair,  are  (tacked 
in  the  centnd  drcla  (b), 
and  verf  readily  nip- 
plied  u  the  itable  (cj, 
Bmr-atall*  (d),  or  fied- 
Ing    :rardi    (s).      The 

1*  drircD  \ij  wMettrbid) 
b  nippUed  hj  a  dr< 
cniloua  route  [g),  ftom 
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whcD  all  the  (tickj  are  in  tbar  pUc«,  *iid  untoucbed  i  but  h  tbc;  are  naotmi  to  th« 
bam  the  appearance  of  the  Hat-roofed  iheds  will  not  be  to  eoDKmant  to  eatibliihed  notioni 
oT  beautj  and  neatneu. 

3B7a  A  farmery  Jar  a  meadmo-farm  if  950  aero  near  London  (^.  473.),  may  be 
■nanged  ai  foUovi :  —  Tbe  bouie  mar  coataia  a  porch,  lobby,  and  Mair  to  chambm  and 


celUn  (a),  parlor  (£),  bed-room  or  study  (c),  pantry  (d),  kitchen  [e],  lumber-room  [/), 
buaineu  room  (g),  back  kitchen  (A),  cwl  cellar,  and  maid'a  room  orei  (i),  woodjiouie 
(tj,  yard  and  pump  (i),  pigs  (m),  chu»  {n},  poultry  (o),  toob  and  rooU,  &c.  (p),  two 
wills,  and  a  taddle  and  haruesa  place  (;),  burowa  and  large  implement*,  Se.  (•■), 
bailiff's  houM  or  men'*  lodge  (j),  «mi  (<),  chafT-cuMing  room,  and  granary  owr  {«), 
siraw-bam  (v),  corn-floor  (w),  unthreabed  com  (i),  stable  and  stall  for  titter  (y),  loaded 
or  empty  carta  and  implements  (:),  watering-irou^  (^  ,  rick-stands  (]),  bailiff's  garden 
(S),  master's  garden  (3),  lawn  (4),  paddock  of  old  grass  (5). 

3ST1.  kn  ananudmu  ie^^  far  atanefrfaTm  tf  500  acrti  (Jig.  474,),  nntalH  ■ 
dwelling-house  (a),  on  an  eminence  commanding  not  only  the  bnnerjr  (£),  but  great 
part  of  tbe  farm.  It  it  sumiunded  by  the  ricks  for  shelter  (e),  and  by  a  pood  (^ 
which  driTc*  tbe  threshing-mscMne  {r>,  and  forms  a  foreground  to  the  distant  scesMry* 
There  is  a  large  feeding-sbed  ^),  a  bailiff's  house  and  j[anlen  (g),  and  lb*  ocfaer  tiraal 
accommodaiionE  The  eleraUon  of  tbe  feeding  sheds  and  end  of  the  ban  lookug 
towards  ibe  house  is  simple  and  not  inelagant.  (Sf.  116.)  Farmeriea  of  this  sort  a« 
not  submitted  as  eiamples  for  general  imitation ;  but  merely  as  sourcea  of  Ideaa  ts  Midi 
as  have  the  designing  of  this  apecies  of  rural  buildings,  for  employen  who  b>Te  a  taac 
for  design  and  for  originality,  and  who  can  afford  to  gratify  that  taate.  It  ii  a  pocc 
business,  and  one  which  never  can  procure  much  applause,  when  a  proprietor  of  wullk 
and  cultiTBted  mind,  erects  for  his  own  use  the  same  sort  of  farmery,  or.  Indeed,  any 
other  buildings,  as  the  tenants  who  support  him.  In  liait  Lothian,  Berwickshire,  NoRbr 
umberland,  mA  on  the  Marquess  of  Slafibrd's  estates  both  in  England  and  Scotland,  an 
some  noble  eiamples  of  substantial,  commodious,  and  CTcn  elegant  tanxteriaa.  (Sea 
Gen.  Sep.  <^  SciUland,  nnd  Loch'i  Intp.  an  lie  Uarq.  if  SlafinTt  EMaUi,  &C.  BfCk 
1S19.) 
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SuniCT.  3.      Q^  tai/ing  out  Cntlagti, 

38TS.  Cattagt  btaldirtgi  include  a  nritty  of  habitatioDs  from  the  fann-bouse  6owa- 
wirda.  On  a  large  estate  there  will  be  cottogca  for  tradesmen  and  mechanics,  with  and 
vitbout  Geldi  aad  gardeni;  others  for  market-^srdenersandDUrseiTmen,  surrounded  bf 
gardens  andorchwds;  foroperatiTe  nianufactiirers;  for  daj  laboren;'Bnd  on  ttw  farm 
lands  near  the  tknaeries,  for  ploughmen  and  berdameD.  Tbe  eiteni  of  ground  which 
ought  to  accompany  these  cottages  must  be  determined  enlirel;  by  tbe  demand  ;  the  re> 
cuiar  laboier  and  ploughman  require  Ihe  least  j  and  tbe  gardener  and  tradesman,  Who 
keep  a  horse  or  horses,  and  cow,  the  most.  175 

3873.  A  cMagtp  for  a  trademan,  me- 
cbanic,  or  bailiff,  given  in  T/it  General  Rcjurt 
of  ScoUanrf,  contains  the  following  accommo. 
oatJdDt:  a  porch,  lobby,  liiitig  room,  two 
closets  with  beds,  pantry  and  dairy,  fuel  and 
lumber-place,  pig,  and  garden.  The  cow  is 
kept  at  die  Tannery,  if  for  a  bailiCTi  tbe  poultry 
over  the  fuel  place,  and  tbe  bees  on  stands  in 
tbe  open  garden. 

SBT4.  ^  dniife  aollage  of  only  antJlOBr  (Jig. 
475.)  omtaina  in  each,  tbe  kitchen  (a),  widi 
OTen  (J),  pantry  and  dairy  (n),  lobby,  (d),  two 
bed-rooms  (e,(),  entrance  door  (/],  front 
court-yard  (g),  pigs  (A),  necessaries  ({;.  The 
gardens  are  at  each  end,  and  the  cows  supposed 
to  be  kept  at  tbe  bimeiy. 

3875.  A  eotle^  nn  a  mailer  tcale  cm- 
tain*  tbe  entrance  and  *t^r,  parlor,  bad-nxHn  with  two  good  bad- 
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Put  III. 


the  Buia  bod;  of  the  houia  is  ■  leuiloo,  contuning  the  kitdwD  diiiy  md  pantiy,  tmw- 
ing,  fuel,  and  lumber  pltix.     He  uiiul  sppendagei  are  detached. 

3876.  A  double  cottage  far  Iwo  married  jimiffmen,  giien  in  3V  Genertd  B^nrt 
tf  Scotbaid,  coDtuitt  ■  porch,  and  itair  to  bed-rooou,  linng-rooiii,  pantrj  and  daily, 
tiackluIdwD,  cow  or  pig-bouw,  garden*,  and  two  good  bed-nxiau  to  each. 

3877.  A  laborer*t  cattaggf  vjilh  cow- 
knae  ardpiggay  (Jig,  47S.),  aa  coni- 
monljF  contrucud  in  the  louih  of 
Scotland,  ia  thus  amoged: — the  cow- 
houie(a)  and  pigger7(c)a»  in  a  leantoo. 
Tbe  dwelling  coDtains,  an  the  ground 
floor,  an  entrance  and  stair  to  bed-gu- 
reta  (t),  large  khcbeu  and  iJTing-room 
(ej,  dairf  and  pantrj  (d),  coal  and 
wood  (g),  neceHar;  (*). 

3S78.  A  good    tradama. 
(Jig.  477.)  ii  thui  anmngtd: — pular 
(a),  kitchea  [b),  closet  [e),  dairy  and  pantry  (d), 
pc«ilny(j),  back  entnnceto  the  kitchen  and 
fuel  place  (k),  back  entrance  to  houw  and 
■fair  (i) ;  OTCt  are  two  good  bed-roonii ;  be- 
hind is  a  small  court.yard,  and  the  gai'den 
■urroundi  the  whole. 

3879.  IfAtre  cattaga  art  ertcted  at  pie- 
turtigve  olgectt,  Tarioia  eitemal  fonni  and 
ttflet  of  dojgn  may  he  adopted,  and  at  tbe 
same  time  the  requisite  d^ree  of  comfort 
preeemd  within.  lliTee  nu;  be  grouped 
together  (ilf.  ITS.)  and  each  have  the  uiual 
aecommodatloni  of  kitchen  {a),  parlor  (b), 
with  the  unul  closeti  and  garret  bed-room*. 


cottage*  of  oppcf  icrvani^  on 


the  demone  landi  <rf'  pn^rieton, 
Gothic  elentjona  (Jig.  479.),  Chi- 
tnae.  Swim,  and  Italian  (j!g.  4S0.), 
and  ererj   other   varic^  may  be 

adopted. 


,f        ±>       if        Mjia 
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S88a  For  entrtmce  lodget  there  are  many  elegant  desigiu  by  Gandy,  Robertson, 
Plapwortb,  and  others:  some  simple  and  modem,  and  others  in  imitation  of  the  elder 
styles  of  building. 

S681 .  A  very  simple  entrance  lodge  of  one  ttory  (Jig,  481 . )  may  contain  a  kitchen  (a), 
parlor  and  bed-room  opening  into  it  (6),  pantry  (c),  and  closet  (d).  Towards  the  road 
there  may  either  be  a  bow  projection  or  porch.  Detached,  in  the  garden  and  concealed 
by  trees  and  shrubs,  may  be  the  usual  appendages  to  comfortable  cottages. 

SuBsacT.  3.     Of  laying  otU  the  Farm  Lands, 

S889.  In  arranging/arm  lands  the  principal  consideration  is  the  siie  and  shape  of  the 
fields,  and  the  next  access  to  them  and  to  the  farmery  by  proper  roads. 

3883.  With  respect  to  roads,  sometimes  a  farm  is  situated  on  both  sides  of  a  highway ; 
in  which  case  all  the  fields  may  be  made  to  open  into  it,  either  directly  or  through  an  in- 
tenrening  fidd.  Here  no  private  road  is  wanting,  excepting  a  few  yards  to  reach  the 
farmery.  But  when,  as  is  most  generally  tlie  case,  the  lands  are  situated  at  a  distance 
from  a  great  road,  and  approached  by  a  lane  or  bye-road,  then  from  that  bye-road  a  pri- 
▼ate  road  is  required  to  the  farmery,  and  a  lane  or  lanes  from  it  so  contrived  as  to  touch 
at  most  of  the  fields  of  the  farm.  In  wet  and  clayey  soils,  tliese  lanes  must  be  formed  of 
durable  materials ;  but  in  dry  soils,  provided  attention  be  paid  to  fill  in  tlie  cart  ruts 
as  they  are  formed  (by  the  leading  out  of  dung,  or  home  of  com,)  by  small  stones, 
gravel,  or  even  eaith,  the  lane  may  remain  green  ;  and  being  fed  with  sheep  or 
cattle  will  not  be  altogether  lost.  It  is  essentially  necessary  to  make  a  piece  of  road  at 
the  gate  of  every  enclosure,  being  the  spot  whidi  is  most  frequently  in  use.  Without  this 
precaution,  it  often  becomes  a  mire  where  com  is  thrown  down  and  spoiled  in  har- 
vest, or  if  it  is  attempted  to  avoid  the  mire,  the  gate-posts  and  neighboring  fence  are  often 
damaged.     {Commumeations  to  the  Board  of  Agriculture,  vol.  ii.  p.  251.) 

3884.  With  good  private  roads  a  farmer  will  perform  his  operations  at  much  less  expense, 
the  labor  of  the  hones  will  be  much  easier ;  a  greater  quantity  or  weight  of  grain  and 
other  articles  may  be  more  expeditiously  carried  over  them ;  manure  can  be  more  easily 
conveyed  to  the  fields ;  the  harvest  can  be  carried  on  more  rapidly ;  and  wear  and 
tear  of  every  description  will  be  greatly  reduced.     {Code  rf  Agriculture,  p.  158.) 

3885.  The  form  and  sixe  afjields  have  too  often  been  determined  without  much  regard 
to  the  sise  of  the  farm,  the  exposure  and  the  equability  of  the  soil.  This  is  the  more  to  be 
regretted  in  the  case  of  live  fences,  which  ought  to  endure  for  a  long  course  of  years,  and 
which  cannot  be  eradicated  without  considerable  expense.  In  The  Code  ofAgrieuUure  it 
is  observed,  that  **  when  a  whole  farm  is  divided  into  fields  of  various  sixes,  it  is  difficult 
to  form  a  plan,  so  as  to  suit  a  regular  rotation  of  crops,  or  to  keep  very  accurate  accounts. 
Whereas,  by  having  the  fields  in  general  of  a  large  sixe,  the  whole  strength  of  a  iarm,  and 
the  whole  attention  of  the  faraner  is  directed  to  one  point;  while  an  emulation  is  excited 
among  the  ploughmen,  when  they  are  thus  placed  in  circumstances  which  admit  their 
work  to  be  compared.  Some  small  fields  are  certainly  convenient  on  any  farm,  for 
grasing  and  other  purposes,  to  be  afterwards  explained.  On  elevated  situations  also, 
the  slielter  derived  from  small  enclosures  is  of  use. 

3886.  A  number  of  small  enclosures,  irregularly  shaped,  surrounded  with  trees  or  hig^ 
hedges  in  com  farms,  and  more  especially  in  corn  lands  situated  in  a  fiat  country,  where 
Aelter  is  unnecessary,  is  exceedingly  injurious  to  the  farmer.  Besides  the  original  expense 
of  making  the  enclosures,  the  injury  done  to  tlie  crops  of  grain,  produced  by  the  want  of 
a  free  circulation  of  air,  and  the  harbor  afforded  to  numbers  of  small  birds;  the  very  site 
of  numerous  hedges,  with  their  attendant  ditches,  and  the  uncultivated  slips  of  land  on  both 
sides  of  them,  consume  a  much  larger  proportion  of  arable  land  than  is  commonly  imagined. 
Hedges,  especially  if  accompanied  by  rows  of  trees,  greatly  exhaust  the  ground  of  its 
fertility,  nourish  weeds,  the  seeds  of  which  may  be  widely  disseminated,  and,  by  the  ex- 
clusion of  air,  the  harvesting  of  the  crop  is  carried  on  more  slowly.  Even  upon  meadow 
land,  small  enclosures,  encircled  by  hedges,  are  injurious,  as  they  prevent  the  circulation 
of  air  for  making  or  drying  the  hay.  &nall  enclosures,  with  high  hedges  and  trees,  are 
also  extremely  injurious  to  the  roads,  in  tlieir  neighborhood. 

3887.  Withjields  of  a  considerate  size  less  ground  is  wasted,  and  fewer  fences  are  to 
uphold.  The  crops  of  grain,  being  more  expMed  to  wind,  can  be  harvested  earlier,  and 
it  suffers  less  from  damp  seasons.  Small  enclosures  in  pasture  are  more  productive  in 
winter,  being  better  sheltered  ;  but  in  summer  the  larger  and  more  open  tlie  enclosures 
are  the  better ;  for  in  hot  weather  both  cattle  and  sheep  always  resort  to  Uie  most  airy 
places.  It  is  easier  also,  when  they  are  in  pasture,  to  obtain  a  supply  of  water  in  large 
fields  than  in  small  ones :  indeed  fields  are  sometimes  so  small,  that  it  is  very  difficult  to 
procure  an  adequate  supplv  of  water,  even  in  winter.  But  the  conclusive  argument  in 
fiivor  of  large  arable  fielos  is  tliis,  that  where  fields  are  small,  much  time  and  labor  are 
wasted  by  diort  turnings ;  and  it  is  now  ascertained,  **  that  if  fields  are  of  a  regular 
shape,  and  tlie  ridges  of  a  proper  length,  five  ploughs  may  do  as  much  work  as  six 
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ploughs  in  fields  of  a  small  lise,  and  of  an  irregular  shape ;  while  every  other  brsadi  of 
labor  (such  as  dunging,  sowing,  harrowing,  reaping,  and  carrying  in  the  harvest),  can 
be  executed,  though  not  altogether,  yet  nearly  in  the  same  proportion."  (ffu$b.  <f 
Scot.  Tol.  i.  p.  41.  and  Stqt*  Encyc.  Brit,  art.  Agr,) 

3888.  The  drcunutances  onwhich  the  me  of  Jidda  ought  to  depend  are»  the  extent  of  the 
farm  in  which  they  are  situated,  the  nature  of  the  soil  and  subsoil,  the  rotations  adopted, 
the  number  of  ploughs  on  the  farm,  the  inclination  of  the  ground,  its  being  in  pasturage 
or  otherwise,  and  the  nature  of  the  climate.     {Code, ) 

3889.  Extent  of  the  farm.  The  size  of  fields  ought  certainly,  in  some  measure,  to 
depend  upon  the  extent  of  the  possession.  In  small  farms  near  towns,  from  six  to  twelve 
acres  may  be  sufficient ;  but  where  farms  are  of  a  considerable  extent,  fields  from  twenty 
to  even  fifty  acres,  and,  in  some  particular  cases,  as  high  as  sixty,  may  be  used  to  advan- 
tage. In  general,  however,  even  on  large  farms,  when  permitted  by  local  drcumstaaces, 
fidds  of  a  medium  size,  as  from  fifteen  to  twenty-five  English  acres,  are  recommended 
by  competent  judges. 

3890.  Soil  and  subsoil.  In  dividing  a  farm  ioto  fields,  the  nature  of  the  soil  and  sub- 
soil ou|^t  to  be  kept  in  view.  Where  the  soil  is  various,  it  would  be  proper  to  separate 
the  light  from  the  heavy.  They  are  not  only  better  calculated  for  cUfferent  crops  and 
different  rotations,  but  are  naturally  adapted  to  be  cultivated  at  different  seasons.  It  is 
unfortunate,  therefore,  to  have  soils  of  a  heterogeneous  nature  mingled  in  the  same  field. 
But  where  this  partially  takes  place,  for  instance,  where  there  are  only  one  or  two  acres 
of  light  soil,  to  ten  or  twenty  of  strong  soil,  let  the  following  plan  be  adopted :  •—  At 
any  slack  time,  either  in  summer  or  winter,  more  especially  when  the  field  is  under 
fallow,  employ  two  carts  and  horses  with  four  fillers,  to  cover  the  acre  or  two  of  light 
soil,  with  the  strong  soil  contiguous,  and  the  soil  in  the  field  will  then  become  more  • 
uniform.  In  fields  where  light  soils  predominate,  the  plan  might  be  reversed.  Thia 
plan,  though  at  first  expensive,  is  attended  with  such  advantages,  that  whenever  it  is 
necessary  and  pi'acticable,  it  ought  to  be  carried  into  effect. 

3891.  The  rotation  adopted.  It  may  be  considered  as  a  good  general  rule,  to 
divide  a  farm  according  to  the  course  of  crops  pursued  in  it ;  that  is  to  say,  a  farm  with  a 
rotation  of  six  crops  should  have  six  fields,  or  twelve,  according  to  circumstances.  It 
is  proper  to  have  a  whole  field,  if  tlie  soil  be  uniform,  under  one  crop ;.  and  every  farmer 
of  experience  knows  the  comfort  of  having  the  produce  of  the  farm  as  equal  every  year 
as  the  soil  and  season  will  admit  of. 

3892.  Number  of  ploughs.  It  is  likewise  proper  that  the  size  of  fields  should  be  some- 
what in  proportion  to  the  number  of  horses  and  ploughs  on  the  farm.  For  instance, 
where  six  two-horse  ploughs  are  kept,  and  where  it  is  difficult,  from  the  nature  of  the 
soil,  to  have  the  fields  of  a  larger  extent,  sufficiently  dry,  from  eighteen  to  twenty.five 
English  acres  are  considered  to  be  a  convenient  size.  With  twelve  horses,  a  field  of 
that  extent  can  always  be  finished  in  four,  or  at  the  utmost  in  five  days ;  there  is  leas 
risk,  therefore,  of  being  overtaken  by  bad  weather,  and  prevented  from  completing  the 
preparation  of  the  land  for  the  intended  crop.  Wlien  the  fields  are  of  too  great  an  extent^ 
in  proportion  to  the  stock  kept,  a  considerable  interval  must  occur  between  the  sowing 
of  the  first  and  of  the  last  part;  and  it  will  in  general  be  desirable  to  have  each  field 
cleared  at  the  same  time  in  harvest.  The  harrowing  also  is  done  more  economically, 
when  the  field  is  sown  at  once,  than  in  several  portions ;  and  where  rolling  is  required, 
that  operation  being  most  effectually  done  across,  it  cannot  well  be  accomplished  all  the 
field  has  been  completed.  Hence  the  advantages  of  having  the  size  of  the  fields  in  some 
degree  commensurate  to  the  stock  of  working  aninuds  upon  the  farm. 

3893.  Inclination  of  the  ground.  It  is,  however,  evident  that  the  size  of  the  fields  must 
in  some  respects  depend  on  the  flatness,  or  the  hilly  shape  of  the  ground.  Even  on  dry 
land,  if  there  be  a  rise  on  the  ground,  from  fifteen  to  twenty  chains  is  sufficient  length  ; 
for  if  the  ridge  be  longer,  the  horses  become  much  fatigued  if  compelled  to  plough  a 
strong  furrow  up  hill  beyond  that  length  in  one  direction.  This  objection,'  however,  to 
large  fields,  may  in  some  measure  be  obviated,  by  giving  tlie  ridges  and  furrows  in  sudi 
fields  as  are  on  the  sides  of  a  hill,  such  an  obliquity  as  may  diminish  the  difikulties  of 
the  ascent. 

3894.  Pasturage,  Where  die  system  of  grazing  and  tillage  is  alternately  followed 
(more  especially  where  the  fields  are  pastured  for  two  or  three  years  in  succession),  it  is 
convenient  to  have  the  fields  of  from  twenty  to  perhaps  thirty  English  acres.  The 
farmer  is  thus  enabled  to  divide  his  stock,  which  he  cannot  well  do  with  larger  fields. 
The  cattle  or  sheep  remain  more  quiet  than  if  a  greater  number  were  collected  together, 
and  less  grass  is  destroyed  by  treading.  When  such  a  field  has  been  pastured  for  some 
time,  the  stock  should  be  removed  to  another,  till  the  grass  in  the  former  has  renewed, 
and  is  fit  for  being  eaten.  Such  a  size  also,  in  general,  suits  graziers  better  than  larger 
ones,  and  consequently  fields  of  this  extent,  when  in  pasture,  genendly  let  for  movt 
tent. 
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3895.  CUmate^  Hie  lasst  circumstance  to  be  considered  in  determining  the  proper  aise 
of  fields,  is  the  nature  of  the  climate.  In  dry  and  cold  climates,  small  enclosures  are* 
desirable  on  account  of  shelter ;  whereas,  in  wet  countries  the  fields  under  culture  can- 
not be  too  open  and  airy  for  the  purpose  of  drying  the  ground,  of  bringing  forward  and 
ripening  the  grain,  and  of  enabling  the  farmer  more  easily  to  secure  it  during  an  un- 
&vorable  harvest,  by  having  a  free  circulation  of  air.  But  though  on  large  farms,  fields 
should  in  general  be  formed  on  an  extensive  scale,  yet  there  is  a  convenience  in  having 
a  few  smaller  fields  near  the  farm-house  for  keeping  the  family  cows ;  for  turning  out 
young  horses,  mares,  and  foals ;  for  raising  a  great  variety  of  vegetables ;  and  for  trying 
experiments  on  a  small  scale,  which  may  afterwards  be  extended,  if  they  shall  be  found  to 
answer.  Where  enclosures  are  too  large  for  particular  purposes,  and  where  no  small 
fields,  as  above  recommended,  have  been  prepared,  large  fields  may  be  subdivided  by 
sheep-hurdles,  a  sort  of  portable  fence  well  known  to  every  tumip-grower.  In  this 
way,  great  advantage  may  be  derived  from  the  constant  use  of  land  that  would  other- 
wise have  been  occupied  by  stationary  fences ;  and  the  expense  of  subdivisions,  which^ 
on  a  large  farm,  would  necessarily  have  been  numerous,  is  thereby  avoided.  This 
fence  is  perfectly  effectual  against  sheep,  though  it  is  not  so  well  calculated  for  stronger 
animals.  On  dry  soils,  where  sheep  are  generally  pastured,  it  is  not  unlikely  that  by 
using  moveable  hurdles,  the  expense  of  permanent  fences  might  in  a  great  measure  be 
saved. 

3896.  The  shape  of  fields  may  be  either  square  or  oblong. 

3897.  Square  fields^  The  advantage  of  haying  the  fences  in  straight  lines,  and  the 
fields,  when  large,  of  a  square  form,  is  unquestionable,  as  the  ploughing  of  them,  under 
this  arrangement,  can  be  carried  on  with  much  greater  dispatdi.  Some  farmers,  whose 
fields  are  of  a  waving  or  uneven  shape,  and  who  enclose  with  hedge  and  ditch,  carry 
their  fence  through  the  hollows,  or  best  soil,  with  a  view  of  raising  a  good  hedge,  thus 
often  sacrificing,  for  the  sake  of  the  fence,  the  form  of  their  field.  A  straight  line,  £>wever» 
is  preferable,  even  though  it  should  be  necessary  to  take  some  particular  pains  to  enrich 
the  s(m1  for  the  hedge,  where  it  is  thin  and  poor,  on  any  elevation,  fiy  means  of  the 
square  form,  an  opportunity  is  afforded  of  ploughing  in  every  direction,  when  necessary  ; 
and  less  time  is  lost,  in  carrying  on  all  the  operations  of  husbandry  in  a  field  of  that 
form  than  of  any  other  shape.  When  the  waving  form  is  necessary  to  secure  proper 
water- runs,  plantations  may  be  so  disposed  as  to  reduce  the  fields  to  squares  or  oblongs^ 
and  the  fences  to  straight  lines.  Rectangular  fields  have  another  advantage,  that  in 
fields  of  that  shape  it  may  be  known,  whether  the  ploughmen  have  performed  their  duty, 
the  quantity  of  work  done  being  eadly  calculated,  from  the  length  and  breadth  of  a  cer- 
tain number  of  ridges. 

3898.  OUongfiMt.  When  fields  are  small,  an  oblong  shape  should  be  preferred, 
that  the  plougbings  may  be  dispatched  with  as  few  turnings  as  possible.  This  form  has 
also  other  advantages.  The  fields  are  more  easily  subdivided,  and  water  can  in  olmost 
every  case  be  got,  by  making  proper  ponds  in  the  meeting  or  joining  of  three  or  four 
fields,  whose  gutters  or  ditches  will  convey  water  to  the  ponds.  In  turnip  soils,  where 
the  shape  is  oblong,  it  is  easier  to  divide  the  turnips  with  neU  or  hurdles,  for  the  conve- 
nience of  feeding  them  off  with  sheep.  If  the  ridges  are  too  long,  and  the  field  dry  and 
level,  the  length  may  be  reduced  by  making  cross  head-lands,  or  bead-ridges,  at  any  place 
that  may  be  considered  the  fittest  by  the  occupier.  {Code  of  Agr,  152  to  157.) 

3899.  Hedge-row  trees  are  very  generally  objected  to  by  agriculturists.  Notwithstand* 
ing  the  garden-like  appearance  which  they  give  to  the  landscape,  « it  seems  to  be  agreed 
by  the  most  intelligent  agricultori&ts  thai  they  are  extremely  hurtful  to  the  fence,  and 
for  some  distance  to  the  crops  on  each  side ;  and  it  is  evident,  that  in  many  instances  the 
highways  on  the  sides  of  which  they  often  stand,  suffer  greatly  from  their  shade.  It  has 
therefore  been  doubted,  whether  such  trees  be  profitable  to  the  proprietor,  or  beneficial 
to  the  public ;  to  the  farmer  they  are  almost  in  every  case  injurious,  to  a  degree  beyond 
what  is  commonly  imagined.  {8upp»  to  Encyc^  Brit,  art  Jigr,) 

9900L  TTkeopimkmgf  Loch,  a.  well  Informed  and  unprejudiced  improver  of  landed  property,  b  of  an  op. 
poaite  description.  He  lays,  there  is  no  chanve  in  the  rural  economy  of  England  more  to  be  regretted, 
than  Ihe  neglect  which  la  now  shown  to  the  cultivation  and  growth  of  hedge-row  timher.  The  injury 
which  it  doet  to  the  cultivation  of  the  Und  is  much  exaggerated,  eqiecially  if  a  proper  selection  of  trees 
is  made;  but  even  the  growth  of  the  a*h,  so  formidable  to  agriculturists,  might  be  defended  on  the 
ground,  that  without  it  the  best  implemenU  emploved  in  the  cultivation  of  the  soil  could  not  be  made. 
It  is  well  known  that  good  hedge-row  timber  Is  by  far  the  most  valuable  both  for  naval  and  domestic 
purposes.  Its  superior  loudness  renderins  it  equally  valuable  to  the  ship  and  to  the  plough- wright. 
The  value  which  It  is'of  in  aflbrding  shelter,  is  also  of  material  use ;  besides,  the  raising  of  grain  is  not  th* 
only  purpose  of  life»  or  the  only  matter  to  be  attended  to.  nor  the  only  object  worthy  of  attention.  The 
punoses  of  war  and  of  national  glory,  the  protection  and  the  extension  of  our  commerce,  the  oonstructioa 
and  repair  of  buildings,  and  even  the  enjoyment  arising  from  the  rich  and  beautiAd  effect  produced  by 
such  decoration  and  ornament,  are  all  objects  of  material  importance  to  the  welUbeing  and  constitution 
of  a  highly  cultivated  state  of  society.  Even  upon  the  more  narrow  basis  of  individual  utility,  this  pnctioe 
might  be  defended  and  recommended ;  for  It  is  not  useless  to  consider  bow  many  families  and  esutes  have 
been  preserved,  when  pressed  by  temporary  difficulties  (fhmi  which  none  are  exempted),  fh>m  a  fall  oi 
hcdge.row  timber.  One  of  the  best  legacies  which  a  great  proprietor  can  leave  bis  country  and  bJs  fhnUy, 
is  an  estate  wdl  stocked  with  such  trees. 
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3901.  T%e  galti  ^Jlddi  aboutd  in  mint  catea  be  placed  in  the  middle  of  that  ode  ot 
the  Held  which  is  aetant  the  road  ;  and  not  in  an  angle,  or  at  one  corner,  unleas  par- 
ticular circumstancei  point  out  this  as  tbe  prererable  mode 

S903.  TAe  dnBnage  and  wattr-touriei,  tf  anj,  on  ttrm  lands,  require  to  be  attended  Ut 
in  laying  out  the  fencei,  »  ai  if  poiaible  to  make  the  ditchei  of  tbe  latter  lerre  ai  open 
draina  ;  ain,  when  opportunity  offen,  for  coUTajring  itreami  to  be  used  in  irrigation,  or 
tar  driTing  machinery.   The  fencei  and  roads  wUl,  to*  certain  eitent,  be  guided  by  the 

3903.  M  an  itamplr  of  laying  out /arm  Irnidt  Jrtai  a  neuly-tTicliutd  ronunm,  w« 
wbtnit  the   ose  of  a  Sat  488 

iiirf*ce,  1  atmng  retenUTe 

■  tituation  distant  from 
markets,  with  no  other  ob- 
ject in  view  than  that  of 
making  ai  much  of  the 
lands  as  pouible.  A  public 
road  {^Jig.  4SS  a)  paoea 
the  farm,  and  the  farmeiy 
ii  approached  by  a  private 
road  {b  .  'the  ate  of  the 
farm  deemed  proper  is 
350  acres;  the  most  pro- 
fitable mode  of  occupation 
ii,  180  in  arable,  and  the 
remainder  in  pasture.  The 
■reble  subjected  to  a  ro- 
titioQ  of,  1st,  beans,  drill- 
ed, or  naked  fallow, 
dunged i  Sd,  wheat;  3d, 
clorer  and  rye-grass,  fed 
off  or  mown  for  soiling 
cattle;  4tli,  wtieat  or  oata, 
if  the  clovi^r  wu  moisn, 
dunged .  The  grus.lands 
are  suppotcd  to  be  wholly 
fed  off  chiefly  with  cattle  ; 
but  alio  wilb  ten  cows, 
for  butter  and  breeding, 
and  a  few  sheep.  _ 

3MM.    Tlu  buUdin^i  (r)  _ 
are  placed  in    the  centre 
of  the  farm,  and   contain 

stabling  for  four  workJiones,  andopen  sheds  for  eight  oxen  ;  ISO  feet  of  sheds  for  thirty 
fatting  cattle;  a  barn,  with  threshing-machine  impelled  by  wind  ;  houses  for  ten  cow^ 
and  other  conveniencet  la  proportion.  Hicre  is  a  kiichen-garden,  orchard,  rick-yard, 
nnd  two  paddocks  (rii/J>  adjoining  the  farmery. 

39ai.    The  gnui-Jltldi  {g),  contain  only  ten  acres  each,  to  admit  of  the  gnat  ndnn- 
tage  of  shilling  the  &tock  from  one  to  another.      They  are  most  distant  from  the  (anneTy,    . 
becaiiu  requiring  least  cartage;  and  some  of  them  being  in  the  lowest  part  of  the  brm, 
Ibey  may  be  irrigated.      Trees  are  avoided  in  the  fences,  as  injuriout  in  flat  suTfacei  aod 
adiLesire  soils. 

3906.  The  arable  land!  {h),  are  preacrred  in  tbe  centre,  lo  aave  carting  to  and  tram 
tbe  farmery;  and  the  endwures  are  four  limes  the  tiie  of  the  graia.fiehli,  each  ahift 
forming  one  large  enclosure,  containing  four  fields,  divided  only  by  open  ditches  for 
carrying  olT  tlie  turface  wsler.  Tlie  two  small  central  fields  shown  under  aration,  arc 
Buppoeed  alternately  in  turnips,  pouioe*,  cabbagei,  &c.  fur  cowi,  &c.  and  wheat.  I^ 
paddocks  and  closes  are  for  calves 
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OF   IMPROVIXO  THE   CULTURABLK  LANDS   OF   AN  v ESTATE. 

3908.  Hating  compl«feed  the  general  arrangement  of  an  estate,  the  next  thiiig  is  to- 
imjrrove  the  amditUm  of  that  part  of  U  destined  to  he  let  out  to  tenanis,  and  from  which, 
as  already  observed,  the  chief  source  of  income  is  derived.  The  &rm  lands  being 
enclosed  and  subdivided,  and  the  farmeries  and  cottages  built  in  their  propo*  situations, 
in  many  cases  no  other  improvements  are  wanted  on  the  soil  tiian  such  as  are  given  by  the 
tenant  in  the  ordinary  course  of  culture.  But  there  are  also  numerous  cases,  in  which 
improvements  are  required  which  could  not  be  expected  from  an  occupier  having  only  a 
temporary  interest  in  his  possession ;  and  these  form  the  present  subject  of  discussion. 
Such  improvements  are  designated  by  agriculturists  permanieni,  as  conferring  ati  in- 
creased purchasable  value  on  the  property,  in  opposition  to  improvements  by  a  temporary 
occupier,  the  benefits  of  which  are  intended  to  be  reaped  during  his  lease.  The  latter  class 
of  improvements  include  fallows,  liming,  marling,  manuring,  improved  rotations)-  and 
others  of  greater  expense,  according  to  the  length  of  lease,  rent,  and  encouragement  given 
by  the  landlord ;  the  former,  and  which  we  are  now  about  to  discuse,  include  draining, 
embanking,  irrigating,  bringing  waste  lands  into  cultivation,  and  improving  the  con- 
dition of  lands  already  in  a  state  of  culture. 


Chaf.  I. 

OfDraimng  WaUry  Lands, 

3909.  Draining  is  one  of  those  means  of  improvement,  respecting  the  utility  of  which 
agriculturists  are  unanimous  In  opinion.  Though  practised  by  the  Romans  (143.),  and 
in  all  probability  in  some  cases  by  the  religious  fraternities  of  the  dark  ages,  it  was  not 
till  after  the  middle  of  the  last  century  that  its  importance  began  to  be  fully  understood 
in  Britain ;  and  that  some  individuals,  and  chiefly  Dr.  Anderson  and  Elkington,  began  to 
practise  it  on  new  principles.  About  the  same  time,  the  study  of  geology  beoune  more 
general,  and  this  circumstance  led  to  the  establishment  of  the  art  on  scientific  principles. 
The  public  attention  was  first  excited  by  the  practice  of  Elkington,  a  farmer  and  self- 
taught  professor  of  the  art  of  draining  in  Warwickshire  and  tlie  adjoining  counties.  On 
the  practice  of  this  artist  most  of  the  future  improvements  have  been  founded ;  and  they 
have  been  ably  embodied  in  the  account  of  his  practice  by  Johnston,  from  whose  woHc 
we  shall  draw  the  principal  materials  of  this  section,  IxMTOwing  also  from  the  writings 
of  Dr.  Anderson,  Marshal,  Smith,  Farey,  and  some  others  on  the  same  subject.  After 
submitting  some  general  remarks  on  the  natural  causes  of  wetness  in  lands,  we  shall 
consider  in  succession  the  drainage  of  boggy  lands,  hilly  lands,  mixed  soils,  retentive 
soils,  and  mines  and  quarries ;  and  then  tlie  kinds  of  drains,  and  draining  materials. 

Sect.  I.    Of  the  Natural  Causes  of  Wetness  m  Lands,  and  the  general  Theory  ofDraimng* 

3910.  Tke  successful  practice  of  draining  in  a  great  measure  depends  on  a  proper 
knowledge  of  the  structure  of  the  earth's  upper  crust ;  that  is,  of  the  various  strata  of  which 
it  is  composed,  as  well  as  of  their  relative  degrees  of  porosity,  or  capabUity  of  admitting  or 
rejecting  the  passage  of  water  through  them,  and  likewise  the  modes  in  which  water  is 
formed,  and  conducted  from  the  high  or  hilly  situations  to  the  low  or  level  grounds.  In 
whatever  way  the  hills  or  elevations  that  present  themselves  on  the  surface  of  the  globe 
were  originally  formed,  it  has  been  clearly  shown,  by  sinking  large  pits,  and  digging 
into  them,  that  they  are  mostly  composed  of  materials  lying  in  a  stratified  order,  and  in 
oblique  or  slanting  directions  downwards.  Some  of  these  strata,  from  their  nature  and 
properties,  are  capable  of  admitting  water  to  percolate  or  pass  through  them ;  while  others 
do  not  allow  it  any  passage,  but  force  it  to  run  or  filtrate  along  their  surfaces  without 
penetrating  them  in  any  degree,  and  in  that  way  to  conduct  it  to  the  more  level  grounds 
below.  Hiere  it  becomes  obstructed  or  dammed  up  by  meeting  with  impervious  materials  of 
some  kind  or  other,  by  which  it  is  readily  forced  up  into  the  super-incumbent  layers  where 
they  happen  to  be  open  and  porous,  soon  rendering  them  too  wet  for  the  purposes  of 
agriculture ;  but  where  they  are  of  a  more  tenacious  and  impenetrable  quality,  they  only 
become  gradually  softened  by  the  stagnant  water  below  them  ;  by  which  the  surface  of 
the  ground  is,  however,  rendered  equally  moist  and  swampy,  though  somewhat  more 
slowly  than  in  the  former  case.  It  may  also  be  observed,  that  some  of  the  strata  which 
constitute  such  hilly  or  mountaxnous  tracts  are  found  to  be  continued  with  much  greater 
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r^^larity  than  others  ;  those  which  are  placed  nearest  to  the  surface  at  the  inferior  parts 
of  such  hills  or  elevations,  being  mostly  f>roken  or  interrupted  before  they  reach  the  tops 
or  higher  parts  of  them  ;  while  those  which  lie  deeper,  or  below  them  at  the  bottom,  show 
themselves  in  these  elevated  situations.  Thus,  that  stratum  which  may  lie  the  third  or 
fourth,  or  still  deeper,  at  the  commencement  of  the  valley  may  form  the  uppermost  layer 
on  the  summits  of  hills  or  mountainous  elevations.  This  an*angement  or  distribution  of 
the  different  strata  may  have  been  produced  partly  by  the  circumstances  attending  the 
original  elevation  of  such  mountainous  regions,  and  partly  from  the  materials  of  the 
original  exterior  strata  being  dissolved  and  carried  down  into  the  valleys  by  successive 
rains  and  other  causes,  and  thus  leaving  such  as  were  immediately  below  them  in  an  ex- 
posed and  superficial  state  in  these  elevated  situations.     {Darwin's  Phyiologia,  p.  258.) 

891 1.  These  devoted  strata  Jreqvently  prove  the  means  (^rendering  the  grounds  below 
Vfet  and  ewampy  j  for,  from  the  night  dews,  and  the  general  moisture  of  the  atmosphere, 
being  condensed  in  much  greater  quantities  in  such  elevated  situations,  the  water  thus 
formed,  as  well  as  that  which  falls  in  rain  and  sinks  through  the  superficial  porous  ma- 
terials, readily  insinuate  themselves,  and  thus  pass  along  between  the  first  and  second,  or 
still  more  inferior  strata  which  compose  the  sides  of  such  elevations ;  until  their  descent  is 
retarded  or  totally  obstructed  by  some  impenetrable  substance,  such  as  clay;  it  there 
becomes  dammed  up,  and  ultimately  forced  to  filtrate  slowly  over  it,  or  to  rise  to  some 
part  of  the  surface,  and  constitute,  according  to  the  particular  circumstances  of  the  case, 
different  watery  appearances  in  the  grounds  below  These  appearances  are,  oozing 
springs,  bogs,  swamps,  or  morasses,  weeping  rocks  from  the  water  slowly  issuing  in 
various  places,  or  a  large  spring  or  rivulet  from  the  union  of  small  currents  beneath  the 
ground.  Tliis  is  obvious  from  the  sudden  disappearance  of  moisture  on  some  parts  of 
lands,  while  it  stagnates,  or  remains  till  removed  by  the  effects  of  evaporation  on  others ; 
as  well  as  from  the  force  of  springs  being  stronger  in  wet  than  dry  weather,  breaking  out 
frequently  after  the  land  has  been  impregnated  with  much  moisture  in  higher  situations^ 
and  as  the  season  becomes  drier  ceasing  to  flow,  except  at  the  lowest  outlets.  The  force 
of  springs,  or  proportion  of  water  which  they  send  forth,  depends  likewise,  in  a  great 
measure,  on  the  extent  of  the  high  ground  on  which  the  moisture  is  received  and  detained* 
furnishing  extensive  reservoirs  or  collections  of  water,  by  which  they  become  more  amply 
and  regularly  supplied.  On  this  account,  what  are  termed  bog-springs,  or  such  as 
rise  in  valleys  and  low  grounds,  are  considerably  stronger  and  more  regular  in  their  dis- 
charge, than  such  as  burst  forth  on  the  more  elevated  situations  or  the  sides  of  eminence^ 
{Johnstons  Accottnt  of  Elkington' s  Mode  of  Draining  Land,  p.  15.) 

S912.  The  waters  condensed  on  elevated  regions  are  sometimes  found  to  descend,  for  a 
very  considerable  distance,  among  the  porous  substances  between  the  different  conducting 
layers  of  clayey  or  other  materials,  before  they  break  out  or  show  themselves  in  the 
'  grounds  below ;  but  it  is  more  frequently  the  case  to  find  them  proceeding  from  the  con- 
tiguous elevations  into  the  low  grounds  that  immediately  surround  tliem. 

391 3.  The  nature  of  the  stratum  of  materials  on  which  the  water  proceeding  from  hills  has 
to  penetrate,  must  considerably  influence  its  course,  as  well  as  the  effects  which  it  may 
produce  on  such  lands  as  lie  below,  and  into  which  it  must  pass.  Where  it  is  of  the 
clayey,  stiff  marly,  or  impervious  rocky  kinds,  and  not  interrupted  or  broken  by  any  other 
kind  of  materials  of  a  more  porous  quality,  it  may  pass  on  to  a  much  greater  distance, 
than  where  the  stratum  has  been  frequently  broken  and  filled  up  with  loose  porous 
materials,  in  which  it  will  be  detained,  and  of  course  rise  up  to  the  surface. 

3914.  These  sorts  of  strata  extend  to  very  different  depths  in  different  situations  and  dis" 
trictSr  as  has  been  frequently  noticed  in  the  digging  of  pits,  and  the  sinking  of  deep  wells, 
and  other  subterraneous  cavities.  The  clayey  strata  are,  however,  in  general  found  to 
be  more  superficial  tlian  those  of  tlie  compact,  tenacious,  marly  kinds,  or  even  those  of  a 
firm,  uninterrupted,  rocky  nature,  and  seldom  of  such  a  great  thickness ;  they  have» 
nevertheless,  been  observed  to  vary  greatly  in  this  respect,  being  met  with  in  some  places 
of  a  considerable  thickness,  while  in  others  they  scarcely  exceed  a  few  inches. 

3915.  The  iiUerveningjyorous  substances,  or  strata  where  clay  prevails,  are  found,  for  the 
most  part,  to  be  of  either  a  gravelly  or  loose  rocky  nature.  Stiff  marly  strata,  which 
approach  much  to  the  quality  of  clay,  though  in  some  instances  they  may  present  them- 
selves near  the  surface,  in  general  lie  concealed  at  considerable  depths  under  the  true 
clayey  strata,  and  other  layers  of  earthy  or  other  materials ;  they  have  been  discovered 
of  various  thicknesses,  from  eight  or  ten  feet  to  considerably  more  than  a  hundred. 
{Darmn*s  Phytologia,  p.  259.)  The  intervening  materials,  where  strata  of  this  nature 
are  predominant,  are  most  commonly  of  the  more  sandy  kinds ;  posscs^ng  various  degrees 
of  induration,  so  as  in  some  cases  to  Ijecome  perfectly  hard  and  rocky,  but  with  frequent 
breaks  or  fissures  passing  through  them.  The  loose,  friable,  marly  strata  are  capable  of 
ab8<)rbing  water,  and  of  admitting  it  to  filtrate  and  pass  through  them. 

3916.  Thus  the  valleys  and  more  level  grounds  must  constantly  be  liable  to  be  overcharged 
vilh  moUture,  and  to  become^  in  consequencei  spouty^  boggy,  or  of  the  nature  of  a  morass^ 
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according]  J  m  thej  nuj  b«  dmimiunced  in  nspeet  to  their  litualion,  tbenumeofthdr 

Kdia,  or  (he  materials  b;  wbicli  the  vater  is  objtructcd  and  detained  in  or  upon  them. 

3917,  WAnr  landt  hnn  a  siigkieni  litgrce  afelnolinn  to  admit  of  any  over-propoition 
of  moisiurs  readily  pssijng  away,  and  vbere  the  latls  of  Ibem  are  of  lucti  an  unifonti 
«andy  or  graTellj  and  uninterrupted  tenure,  bi  to  allow  water  to  percolate  and  past 
through  them  with  ^ilily,  they  can  be  little  inconvenienced  by  water  coming  upon  or 
into  them,  as  it*  must  of  necessity  be  quickly  conveyed  away  into  the  adjacent  rivers  or 
small  runlets  in  their  vidnity. 

9918.  Bui  vhm groundi  nre  inagrral  meature  fiat,  and  without  such  degrees  of  ele- 
Tatiun  OS  may  be  sulEcient  to  permit  those  over<-proportions  of  m<nsture  that  may  have 
come  upon  them  ftom  the  higher  and  more  elevated  grounds,  to  pais  readily  away  and 
be  carried  oB',  and  where  the  soils  of  tlie  lands  are  composed  or  ronstituled  of  such 
malerialsas  are  liable  to  admit  and  retain  the  excesses  of  moisture;  they  must  be  exposed 
to  much  injury  and  incontenience  from  the  retention  and  stagnation  of  such  quantitiea 
of  water.  Such  lands  couKquenily  require  artificial  means  to  diaia  and  render  tliem 
capable  of  affording  good  crops^  whether  of  grain  or  grass. 

3919.  Ijmdi  of  oaUejpaad  olhtr  lata  placet,  as  well  as,  in  some  cases,  the  level  Incti 
on  the  sides  or  borders  of  large  rivers  and  of  the  sea,  must  also  frequently  be  subject 
to  greet  injury  and  inconvenience  from  their  imbibing  and  retaining  the  wati'T  tbot  may 
be  thus  forced  to  flow  up  into  or  upon  them,  cither  through  the  diferent  conductiDg 
Mrata  from  the  hills  and  mountainous  elevations  in  the  neighborhocd,  or  the  porous 
materials  of  the  soils.  In  these  ways  they  may  be  retidcird  swampy,  and  have  bog«  or 
morasses  produced  in  them  in  proportion  to  the  predominancy  of  the  materials  by  which 
the  water  is  absorbed  and  dammed  up,  and  tlic  peculiarity  of  the  situation  of  the  loads  in 
respect  to  the  means  of  conveyinit  it  away. 

S9S0.  To  perform  prnperly^  Ihe  hviinea  of  draining,  ailenljon  should  not  only  be 
paid  to  the  discrimination  of  the  difTerences  in  regard  to  the  situation  of  tbe  lands,  or 
what  is  commonly  denominated  drainage  level ;  but  also  to  the  nature,  distribution,  and 
depth  of  tbe  materials  that  constitute  the  soils  or  more  superficial  parts  of  them,  as  upon 
each  of  these  some  variety,  in  respect  to  the  effects  arising  from  water  retained  in  tbem, 
may  depend. 

3921.  Wetneu  of  land,  lo/nr  at  il  retpecli  agriculivre,  and  is  an  object  of  drainmg, 
may  generally  depend  on  the  two  following  causes  :  first,  on  the  water  which  is  formed 
atid  collected  on  or  in  the  hills  or  highet  grounds,  filtrating  and  sliding  down  among 
tome  of  the  dilTerent  beds  of  porous  matrrish  that  lie  immediately  upon  the  impervious 
■tratB,  forming  tpritigs  below  and  flowing  over  the  surface,  or  stagnating  underneath  it ; 

nature  of  the  soil  or  surface  materials,  and  the  particular  nature  of  the  situation  of  the 
ground.  The  particular  wetness  which  shows  itself  in  diflTerent  situations,  in  the  forma 
of  bogs,  swamps,  and  inonuses,  for  the  most  part  proceeds  from  the  lirst  of  these  causes  ; 
but  that  tuptrficini  wetness  which  takes  place  in  the  stifT,  tenacious,  clayey  soils,  with 
little  inclination  of  surface,  generally  originates  from  the  latter. 

3982,  T/ie  most  cerinin  and  exjiediliovi  mrlhad  of  draining,  m  iuch  caia,  ii  that  of 
intercepting  the  descent  of  the  water  or  spring,  and  thereby  totally  removing  the  Cause 
of  wetness.  This  may  be  done  where  the  ikpih  of  the  superficial  strata,  and  conse- 
quently of  the  spring,   is  not  great;  by  making  horizontal  drains  [fif.  4S3  a)  of  consi- 


derable length  acTDBBthe  declivities  of  the  hilts,  about  where  the  low  grounds  of  the 
valleys  begin  to  form,  and  connecting  these  with  others  (6)  made  for  the  purpose  of  con- 
veying the  water  thus  collected  into  the  brooks  or  runlets  (c  that  may  be  near.  Where 
the  spring  haa  naturally  formed  itself  an  outlet,  it  may  frequently  only  be  necesaary  to 
bore  into  it  {e)  or  render  it  larger,  and  of  more  depth  ;  which,  by  aSbrding  the  water 
a  more  free  and  qptn  passage,  may  evacuate  and  bring  il  oiTmore  quickly,  or  sink  it  to 
a  level  so  greatly  below  that  of  tlie  surface  of  the  soil,  as  to  prevent  it  from  flowing  into 
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3923.  Where  the  uftpermoH  tttatum  is  ao  extremely  thick  as  not  to  be  easily  penetrated, 
or  when  the  tpriqgs,  formed  by  the  water  passing  from  the  higher  grounds,  may  be  con- 
fined beneath  the  third  or  fourth  strata  of  the  materials  that  form  the  declivities  of  hills 
or  elevated  grounds,  and  by  this  meana  lie  too  deep  to  be  penetrated  to  by  the  cutting  of 
a  ditch,  or  even  by  boring  (JOiarunn^s  Phytologia,  p.  263.) ;  the  common  mode  of  cut- 
ting a  great  number  of  £ains  to  the  depth  of  five,  six,  or  more  feet,  across  the  wet 
morassy  grounds,  and  afterwards  covering  than  in  such  a  manner  as  that  the  water  may 
suffer  no  interruption  in  pa»ing  away  through  them,  may  be  practised  with  advantage, 
as  much  of  the  prejudicial  excess  of  moisture  may  by  this  means  be  collected  and  carried 
away,  though  not  so  completely  as  by  fully  cutting  off  the  spring. 

3984.  M  ivaier  is  sometimes  fmnd  ttpon  thin  layers  of  day,  which  have  underneatli 
them  sand,  stone,  or  other  porous  or  fissured  strata,  to  a  considerable  depth ;  by  perfor- 
ating these  thin  layers  of  clay  in  different  places,  the  water  which  flows  along  them  may 
frequently  be  let  down  into  the  open  porous  materials  that  lie  below  them,  and  the  sui^ 
&ce  land  be  thus  completely  drained. 

3925.  IFhere  morasses  and  other  kinds  of  wetnesses  are  formed  in  such  low  places  and 
hollows  as  are  considerably  below  the  beds  of  the  neighboring  rivers,  they  may,  proba- 
bly, in  many  instances,  be  effectually  drained  by  arresting  the  water  as  it  passes  down 
into  them  firom  the  higher  grounds,  by  meana  of  deep  drains  cut  into  the  sides  of  such 
hills  and  rising  grounds,  and,  after  collecting  it  into  them,  conveying  it  away  by  pipes* 
or  other  contrivances,  at  such  high  levels  above  the  wet  lands  as  may  be  necessary :  or 
where  the  water  that  produces  Uie  mischief  can  by  means  of  drains,  cut  in  tbe  wet 
ground  itself,  be  so  collected  as  to  be  capable  of  being  raised  by  means  of  machinery,  it 
nay  in  that  way  be  removed  from  the  land. 

3926.  The  drainage  of  lands  that  lie  below  tie  level  of  the  sea,  csaa  only  be  effected  bf 
the  public  and  by  means  of  locks  erected  for  the  purpose  of  preventing  the  entrance 
ef  the  tidesy  And  by  wind-mills  and  other  expensive  kinds  of  machinery  constructed  for 
ihB  purpose  of  raising  the  stagnant  water. 

3987.  The  superficial  wetness  of  lands,  which  arises  from  the  stiff  retentive  nature  of 
the  materiak  that  constitute  the  soils  and  the  particular  circumstances  of  theb  situations, 
is  to  be  removed  in  most  cases  by  means  of  hollow  surface  drains,  judiciously  formed, 
either  by  the  spade  or  plough,  and  filled  up  with  suitable  materials  where  the  lands  are 
under  the  grass  system ;  and  by  these  means  and  the  proper  construction  of  ridges  and 
furrows  wbere  they  are  in  a  state  of  arable  cultivation. 

3928.  Having  thus  explained  the  manner  in  which  soils  are  rendered  too  wet  for  the 
purposes  of  agriculture,  and  shown  the  principles  on  which  the  over-proportions  of 
moisture  may,  under  different  circumstances,  be  the  most  effectually  removed,  we 
shall  proceed  to  the  practical  methoda  which  are  to  be  made  use  of  in  accomplishing  the 
buainesB  in  each  case. 

SxcT.  II.     Of  the  Methods  of  Draining  Boggy  Land, 

3929.  In  the  drainage  of  wet  or  boggy  grounds,  arising  from  springs  of  water  beneath 
them,  a  great  variety  of  circumstances  are  necessary  to  be  kept  in  view.  Lands  of  this  de- 
scription, or  such  as  are  of  a  marshy  and  boggy  nature,  from  the  detention  of  water  beneath 
the  spongy  surface  materials  of  which  they  are  composed,  and  its  being  absorbed  and 
forced  up  into  them,  are  constantly  kept  in  such  stetes  of  wetness  as  are  highly  improper 
for  the  purpose  of  producing  advantageous  crops  of  any  kind.  They  are,  therefore,  on 
this  account,  as  well  as  tlu»e  of  their  occupying  very  extensive  tracts  in  many  districts, 
and  being,  when  properly  reclaimed,  of  considerable  value,  objects  of  great  interest  and 
importance  to  the  attentive  agricultor.  Wet  grounds  of  these  kinds  may  be  arranged 
under  three  distinct  heads :  first,  such  as  mi^  be  readily  known  by  the  springs  rising  out 
of  the  adjacent  more  elevated  ground,  in  an  exact  or  regular  line  along  the  higher  side 
of  the  wet  surface ;  second,  those  in  which  the  numerous  springs  that  show  themselvea 
are  not  kept  to  any  exact  or  regular  line  of  direction  along-  the  higher  or  more  elevated 
parts  of  the  land,  but  break  forth  promiscuously  throughout  the  whole  surface,  and 
particularly  towards  the  inferior  parts  (Hg.  484  a),  constituting  shaking  quags  in  every 
direction,  that  have  an  elastic  feel  under  the  feet,  on  which  the  lightest  animals  can 
scarcely  tread  without  danger,  and  which,  for  the  most  part,  show  themselves  by  the 
luxuriance  and  verdure  of  the  grass  about  them ;  that  sort  of  wet  land,  from  the  oozing 
of  springs,  which  is  neither  of  such  great  extent,  nor  in  the  nature  of  the  soil  so  peaty 
as  the  other  two,  and  to  which  the  term  bog  cannot  be  strictly  applied,  but  which  in 
respect  to  the  modes  of  dnining  is  the  same.  {Johnston* s  Account  of  Elkington*s  Mode 
of  Draining  Land,  p.  19.) 

3930.  In  order  to  direct  the  proper  mode  of  cutting  the  drains  or  trenches  in  draining 
lands  of  this  sort,  it  will  be  necessary  for  the  draining  engineer  tb  make  himself  perfectly 
i^uainted  with  the  nature  and  diqiosition  of  the  strata  composing  the  higher  grounds, 
ttid  the  coimection  which  they  luive  with  that  which  is  to  be  rendered  diy.     lUs  may  in 
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g«B*i«l  be  accomplUied  bj  iiwm  of  lerelliiig  uul  caicfullj  attooding  to  what  faai  btaa 
■Inwl;  obwmd  nspectiDg  the  fannalioii  of  hilli  toA  deiMcd  gnund*,  and  l^  iiup«ot- 
ing  the  beds  of  rinn,  tbe  edges  of  bu^  Uwt  have  been  wrou|^  ttarau^,  and  nioh  pits 
and  qiuniea  ■•  may  bare  been  dug  TNar  to  the  laud.  Rudwt,  alder.buaba,  and  oUier 
coane  aquatic  plant*,  may  ako,  in  Hnne  imtancet,  eerve  aa  guidn  in  (hi*  bu»DH*  ;  but 
tliej  ahonld  not  be  loo  implicitlji  depended  on,  a*  they  may  becauted  bj  tbe  >lagnitiDD  of 
rain-iraler  upon  Ihe  surface,  without  any  spring  being  preaent.  Tbe  line  of  aprings 
being  aictrUin«l,  and  also  lome  knowledge  of  the  lubatnla,  a  line  otinin(Jlg.  4S4  b,6) 
■hould  be  marked  out  above  or  belov  Ibem,  according  to  the  nature  of  tbe  itrata,  and 
eicavBted  to  iucfa  a  depth  a*  will  intercept  the  water  in  the  poroua  itrata  before  it  rim  (o 
the  lurbee.  The  effect  of  auch  drains  wiU  often  be  greatly  hngfalened  fay  boring  faoka 
(c)  in  their  bottom  with  the  auger.     Where  the  imparioui  stratum  (Jig.  485  a),  that 

iiS 


lies  immediately  beneath  the  ponu*  (b),  has  a  slanting  direction  throtif^  a  bill  or  ridng 
bank,  the  aurfiice  of  Ihe  low  Isnda  will,  in  general,  be  spongy,  wet,  end  coiered  with 
niibet  on  erery  nde  Ic].  In  this  case,  which  is  not  unftequent,  a  ditch  or  drain  {d), 
properiy  cut  on  one  nde  of  the  hill  or  rising  ground,  may  remoie  the  wetceaa  from  both. 
But  where  tbe  impervioua  stratum  dipa  or  declines  more  to  one  side  of  Ihe  hill  or  elctk. 
tion  than  the  other,  die  water  will  be  directed  to  the  more  depressed  side  of  that  alialum ; 
tbe  effect  of  which  will  be,  that  one  side  of  aucb  rising  ground  will  be  wet  and  spongy. 
While  tbe  other  is  quite  free  from  wetness, 

3931.  Where  water  Ume$Jbrth  on  tht  notice  «  mmr  jrfocff  (Aati  me,  it  is  necessary  lo 
determine  which  ia  the  real  or  principal  spring,  and  that  from  which  the  other  outlets  are 
fed;  aiby  femoving  the  source,  tbe  olhets  must  of  munc  berendered  dry.  When  on  the 
declivity  or  slanting  surface  of  the  elevated  ground  from  which  the  springs  break  forth, 
they  are  observed  Co  burst  out  at  different  tHcls  according  to  the  difference  oftlie  weCneae 
of  tbe  season,  and  where  Ibose  that  are  Ihe  lowest  down  continue  to  run,  while  the  higher 
ones  ore  dry,  it  ia,  in  general,  a  certain  indication  that  the  whole  are  connected,  and 
proceed  from  the  same  sourcei  and  consequently  that  the  line  of  the  drain  should  b« 
made  along  Ihe  level  of  the  lowennost  one,  which,  if  properly  eiccuted,  must  keep  all 
the  others  dry.  But  if  the  drnn  n-os  made  along  tbe  line  of  Ihe  highest  of  Che  outlets, 
or  places  where  the  water  breaks  forth,  without  being  sufficiently  de^  to  reach  the  level 
of  Ihoie  below,  Ihe  overflowings  of  the  spring  would  merely  be  carried  away,  and  Ihe 
wetnesi  proceediag  from  that  caaae  be  removed ;  while  die  main  spring,  eCUl  continuing 
to  run,  would  render  the  land  below  the  level  of  the  bottom  of  tbe  drain  still  preju- 
diciously  wet,  from  its  discharging  itself  lower  down  over  Ihe  surface  of  the  ground. 
This,  Johnaton  atatcs,  was  Ihe  custom,  until  Elkington  showed  Ihe  absurdity  of  the 
practice  of  drainers  beginning  to  cut  their  trenches  wherever  the  highest  springs  showed 
tbemselvea  between  the  wet  snd  the  dry  ground,  which  not  being  of  a  deplh  sufficient  to 
■rresi  and  take  away  tbe  wbole  of  tbe  water,  olbers  of  a  similar  kind  were  under  the 
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DCCeantir  of  being  farmed  >t  different  distuicet,  to  the  very  boHom  of  the  declmty  : 

IheH  being  »fttrw»nl«  in  igremtmeMUre filled  with  loose  storei.  mereljcotiTeyedawa^ 
portioni  of  surfkce  wtter,  without  touching  tlie  tpring,  the  great  or  principsl  cauie  of 
Ibe  wetaea.  The  effects  of  dnins  formed  in  ihii  manner  he  userts  to  be,  that  of  ren- 
dering the  nirtma  of  the  land  ia  tome  degree  drier,  so  long  as  thej  continue  to  run  with 
freedom  ;  but  u  they  ue  liable  soon  to  be  obstructed  and  611kI  up  bj  sand  or  odwr 
DUteriali,  the  water  is  often  forced  out  in  different  places  and  directions,  and  tliui 
renden  the  land  equtll}'  wel,  if  not  more  to,  (lion  it  ku  before.  In  addition  to  this,  it 
is  a  more  difficult  talk  lo  rlrain  the  ground  a  second  time  in  a,  proper  method,  from  the 
natural  appearance  of  the  ground  being  lo  much  changed,  and  the  bursts  of  tbe  otd 
drains,  as  well  as  tbe  greater  difficulty  of  ascertaining  the  real  situation  of  tbe  springs. 

S933.  It  may  sometimes  h^>pen,  however,  tbst  tulitre  the  higkeit  are  the  ttnmgea 
ouiietSi  thty  may  be  the  mnin  or  leading  tpnngt  i  those  wbich  show  themseWes  lover 
down  in  the  land  being  merely  formed  by  the  water  of  the  main  spring  overflowing,  and 
finding  itielf  a  passage  from  on  opening,  or  the  porous  nature  of  the  materials  of  the  soil 
near  to  Ibe  surfkce,  and  from  bring  obstructed  uimewhat  further  down  in  the  ground  by 
fame  impervious  stratum.  This  circumstance  must,  therefore,  it  is  obserred,  be  fiilly 
■acertaimd  before  the  lines  for  the  ditches  or  drains  are  marked  out. 

S933.  In  aaetichert  the  banJa  or  ruing  gnuruti  are  farmed  in  anirrcgiJarmanTier  (Jig. 
4B6.),  and  from  the  natureof  the  situ-  486 

ation,  or  the  force  of  the  water  under- 
neath, springs  abound  round  tbe  bases 
of  the  protuberances,  the  ditches 
made  for  the  purpose  of  draining 
■hould  always  be  carried  up  lo  a 
much  higher  level  in  the  side  of  the 
elevatedground  than  that  inwhichihe 
water  or  wetneu  appears ;  as  far  even 
aa  to  the  finn  unchanged  land.  Br 
this  means  the  water  of  the  spring 
may  be  cut  off,  sod  the  ground  com- 
pletely drained ;  which  would  not 
be  the  case  if  the  trench  or  drain 
were  fbnoed  on  tbe  line  of  the  loose 
materials  lower  down  where  tba  wa- 
ter ooies  out,  which  ii  liable  to  mis- 
lead the  operator  in  forming  the 
conducting  trench,  or  that  which  is 

to  convey  the  water  from  the  cross-druD  on  the  level  of  the  spring  to  the  outlet  or 
opening  by  which  it  is  discharged.  But  where  the  main  or  principal  spring  comet  out 
at  a  perpendicular  or  very  sleep  bank,  at  a  great  height  above  the  level  of  the  outlet  into 
which  it  may  discharge  ilscirb)  means  ofa  drain;  it  will  neither  be  necesur;  nor  of  any 
utility  to  form  a  deep  trench,  or  make  a  covered  drain,  all  the  way  from  such  outlet  up  to 
it;  as  from  the  steepness  of  the  decent  the  water  would  be  liable,  when  the  drain  was  thus 
cut,  from  the  thin  strata  of  sand',  and  other  loose  materials,  always  found  in  such  cases,  to 
iTuinuate  ttself  under  the  bricks,  r.tones,  or  other  substances  of  which  the  drain  wa> 
fonned  ;  lo  undermine  and  force  them  up  by  the  strenj{lh  of  the  current,  or,  probably, 
in  some  instances,  block  the  drain  up  by  the  loose  sand  or  other  matters,  which  may  b« 
forced  away  and  carried  down  hy  it.  In  situations  of  this  kind,  Johnston  observes,  it  ii 
always  the  best  way  lo  begin  just  so  far  down  the  laolt  or  declivity  as,  by  cutting  in  a 
level,  the  drain  may  be  six  or  seven  feet  below  the  level  of  the  spring;  or  of  such  a  depth 
as  may  be  requisite  to  bring  down  the  water  to  a  level  suitable  to  convey  it  away  with- 
out ill  rising  to  Ihu  surface,  and  injuring  the  lands  around  it.  The  rest  of  the  drain, 
whether  it  be  made  in  a  straight  or  oblique  direction,  need  not  be  deep,  and  may,  in 
many  instances,  be  led  quite  open  ;  it  should,  however,  be  carefully  secured  from  tbe 
treading  of  cattle,  and,  where  the  land  is  under  an  arable  system  of  cultivation,  also 
from  tbe  plough.  Where  it  is  covered,  the  depth  of  about  two  feet  may  be  sufficient. 
There  will  not,  in  such  drains,  be  any  necessity  fo    the  use  of  the  auger  in  any  part  of 

3934.   Where  there  is  a  d^giadly  in  atca-laining  ll 

quentlyihatof  the  croas  drain,  eitherfrom  its  not  »howii_^ , 

there  not  being  any  apparent  outlet,  it  may,  generally,  be  met  with  in  carrying  up  the 
conducting  drain  for  conveying  away  the  water:  as  soon  as  the  operator  discovin  the  spring, 
be  need  not  proceed  any  further,  but  form  the  cross  dtain  on  the  level  thus  discover^ 
to  Nich  a  distance  on  each  side  of  the  tail,  or  terminating  port  cf  the  strata,  of  whatever  sort, 
dial  contains  the  water,  as  tbe  nature  of  the  land,  in  regaid  to  situation  or  other  circum- 
■tancea,  may  demand.    Where,  in  forming  a  cross-drain,  tbe  line  indicated  by  tbe  spirit  or 
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other  level  ii  round  (o  be  in  lome  plmcei  below  that  of  the  spring,  mai  when,  tn  boring  in 
(fail  dirrction,  waler  is  not  found  to  follow,  it  will  benecenarfto  nuke  short  dniiu  or  cut! 
of  the  ume  depth  with  the  crou-drun.  from  it  quit*  up  to  tbeuurcc  oFtbe  iprmg;  for, 
if  the  drain  be  cut  below  the  line  of  the  spring,  the  pouibilily  of  mching  it  b^  meaiu  of 
■u  Buger  ii  loit,  ai  where  the  under  itratum  is  cliy,  and  there  i>  no  uttder  water,  the  UH 
of  thouger  cannot  be  effectual  i  and  if  it  be  made  aborelhe  line  of  the  apring,  it  will  be 
requisite  to  cut  and  bore  much  deeper,  in  order  lo  reach  it,  tjie  ground  being  in  general 
higher  in  that  part :  besides,  the  portion  of  porous  stratum  below  the  drain  maj  contain 
a  sufficient  quantity  of  water  lo  render  the  land  wet,  and  that  maj  readily  get  down 
underneath  tlie  Irendi,  between  the  holes  formed  bf  boring,  and  break  out  lower  down. 

39S5.  In  atuMioni  icAerc  Iht  atent  of  bng  in  tte  odiey  betueen  (tea  barJit  or  anutenctt 
u  lo  narrow  and  limited  as  that  the  sinium  of  rock,  und,  or  other  materials  thatcontaina 
tlw  water,  may  unite  below  the  claj  at  sudi  a  depth  as  to  be  readily  reached  by  the  auger 
(^.  iSl  a),  it  will  seldom  be  necetsary  to  have  more  than  one  trench  up  the  middle. 


Well  perforated  willi  holes  {b\  by  means  of  the  auger ;  erou  or  btwching  drains  being 
unnecessary  in  such  cases.  For  notwithstanding  the  springs,  that  render  the  land  inju- 
riously wet  in  these  cases,  burst  out  of  Che  banks  or  eminences  on  every  side,  fur  the 
most  part  nearly  on  the  same  level,  the  reserroir  from  which  they  proceed  may  be  die- 
covered  in  the  middle  of  the  vallev,  by  penetrating  with  the  auger  through  the  layer  of 
clay,  that  canfinei  and  forces  the  water  to  rise  up  and  ooie  out  round  the  superior  edge  of 
it,  where  it  forms  an  union  with  the  high  porous  ground.  From  tlie  drain  being  mad* 
in  the  hollowesl  part  of  the  land,  and  the  porous  stratum  containing  the  water  being  then 
bored  into,  it  is  obvious  that  llie  ditch  or  drain  thus  formed  being  so  much  lower  than  the 
ordinary  outlet  of  tlie  springs,  the  pressure  of  vrater  above  that  level,  which  is  the  bottom 
of  the  drain,  must  be  such  as  to  force  that  which  n  under  the  drain  or  trench  through  lira 
boles  made  by  tbe  auger,  and  in  many  instances,  until  a  considerable  quantity  of  the 
water  is  evacuated,  make  it  rise  lo  a  greater  height  than  the  level  of  ita  natural  outlet. 
He  eStet  of  which  must  be,  that  the  water  forming  the  spring,  having  fouiul  by  tbcM 
means  a  fresh  and  more  easy  passage,  wiil  quickly  relinquish  its  former  openings,  and 
that  be  prevented  from  running  over  and  injuring  the  ground,  that  previously  lay  lower 
down  than  it. 

3936.  But  in  awom/Ji  or  bogi  that  ere  alaulne  atid  very  vel,  other  drains  or  cut*  than 
■nch  ai  convey  off  the  ipringt  must  be  made ;  as,  notwithstanding  the  higher  springs 
which  chiefly  cause  the  wetnesa  may  be  intercepted,  there  may  be  lower  reins  of  sand, 
gravel,  or  other  porous  materials,  from  which  the  water  must  likevme  be  drawn  off.  In 
cases  of  this  nature,  where  the  land  is  to  be  divided  into  enclosures,  the  ditches  may  be 
formed  in  luch  directions  as  to  pass  through  and  carry  off  collections  of  water  of  this 
kind,  as  well  as  those  that  may  be  retained  in  the  hollows  and  depressions  on  the  surface 
of  the  land.  There  are  in  many  places  very  extensive  tracts  of  ground  that  are  rendered 
wet,  and  become  full  of  rushes  and  other  coarse  plants,  from  causes  of  such  a  nature  as 
cannot  be  obviated  by  tbe  making  of  either  open  or  covered  drains,  however  numerous 
they  may  be.  Lands  in  this  situation  are  frequently  termed  holms,  and  mostly  lie  on  the 
ades  (rf  such  riven  and  brooks  as,  from  the  frequency  of  their  changing  and  altering  their 
courses  between  their  apposite  banks,  leave  depositions  of  sand,  gravel,  and  other  porous 
materials,  by  which  land  is  formed,  that  readily  admits  the  water  to  filtrate  and  pas* 
through  it  to  the  level  of  the  last-lbrmed  clunncN,  and  which  preserves  it  constantly  in 
such  a  state  of  moisture  and  wetness,  as  to  render  it  productive  of  nothing  but  rushes  and 
other  aquatic  plants;  and  if  a  pit  or  ditch  be  made  in  lands  under  these  circumstances,  it 
quickly  fills  with  water  to  the  same  level  as  that  in  the  watercourse.  Hiis  effect  is,  bow- 
mr,  more  liable  to  be  produced,  as  well  as  more  complete,  where  tbe  current  of  flw 
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wmtBT  b  rf**,  wd  itt  nirftec  nnrlr  gqud  with  Itulofthc  Und,  ihan  wbtre  in  desnnt  is 
Mpfd.  Under  sudi  drcBimtaiicea,  irtrile  the  liTCr  or  brook  remuni  mt  the  ordinujr 
boght,  DO  admilage  em  be  gained,  wtuWTn'  number  of  dnuiu  be  formed,  or  in  whau 
•ver  dinetimi  Oe;  DM?  be  mvle.  The  chief  or  only  meui  of  TemoTing  ibe  wetneu  of 
land  proesading  tnm  thia  eauteit,  tlial  of  eoiu^ing  and  tinkiag  the  bed  of  Ibe  Mream, 
irtMB  it  can  be  effected  at  a  raaaonable  eipenie :  where  there  it  only  one  ilreani,  and  it 
b  inrj  winding  or  nrpentine  in  Iti  counc,  mucb  tnaj  bowever  be  etFecIni  bj  cutting 
Itomigfa  the  djibreul  pdnti  of  land,  and  rendering  the  course  more  Mnighl,  and  thereby 
bv  luMe  to  ofaatroct  the  paaage  of  the  water.  But  in  cum  where  there  are  more  than 
one,  ttaat  dtouM  always  be  nude  the  dtonnel  of  csnTeysnce  for  dnioing  the  neighbor' 
kig  bod,  whidh  i*  the  lowest  in  respect  to  situatian  and  ihe  mott  open  and  ttraight  in  its 
Come,  ft  may  likewiae,  in  particuLar  imoances,  be  sdvantageouB  to  stop  up  and  divert 
da  waters  of  the  olbeis  into  sucb  main  channels,  ta  by  tucb  meani  aloae  they  may  often 
b*  rendncd  deeper,  and  more  free  from  obstruction  ;  the  materials  remoTed  from  them 
may  terre  to  embank  and  raise  up  the  sides  to  a  greater  height,  aa  while  (he  water  can 
rifehighCT  than  the  outlet*  of  the  drains,  and  flow  backwards  into  tfaem,  it  must  render 
the  land  ai  wet  aa  it  was  before  they  were  formed,  and  the  eipense  of  cutting  tiiem  be 

3937.  The  coUeeled  rain-vnier  becoming  stagnant  on  a  tetentiTe  body  of  clay,  or  some 
Other  imperriout  material,  as  it  can  have  no  outlet  of  the  natural  kind,  causes  such  lands 
to  become  soft  and  spongy,  thus  fbmtng  bogs  of  a  rery  confined  kind.  As  such  bogs 
are  often  ntuatpd  very  greatly  below  the  ground  that  surrounds  ibem,  the  opening  of  a 
main  drain,  or  conductor,  to  coniey  off  the  water  collected  hy  smaller  drains,  would  be 
attended,  in  many  instances,  with  an  expense  greater  than  could  be  compensated  by  tbe 
bnd  alter  it  had  been  drained.  Hie  thicknesi  of  the  imperrioui  stratum  that  retains  and 
keeps  up  the  water  in  such  case*  ig  oflen  ao  great,  that  llwugh  the  stratum  below  be  of  a 
porous  and  open  nature,  such  aa  sand,  rock,  or  grarel,  the  water  cannot  of  itself  penetrate 
or  find  a  pasuge  from  the  one  into  (he  other ;  consequently,  by  its  continued  atagnation 
abate,  all  the  different  coarse  legetable  productions  that  li»e  for  a  great  length  of  time 
been  produced  on  its  surface,  and  probably  the  upper  part  of  the  loil  itself,  are  formed 
into  a  mas  or  l»dy  of  peat  earth,  equally  soft  and  le»  productiee  than  tliat  of  any  bog 
originating  from  water  confined  below,  and  which  is  only  capable  of  lustainine  the 
weight  of  cattle  in  very  dry  seasoni,  wlien  the  wind  and  sun  have  exhaled  and  dried  up  a 
great  part  of  its  surface  moisture;  but  even  then  it  it  incapable  of  admitting  tbe  plough 

3938.  Aa  tbe  cause  if  then  kindi  ofbogt  a  materially  diBerent  from  that  of  those  which 
have  been  already  noticed,  their  drainage  must  of  course  be  accompUshed  in  a  diUbrent 
way.  The  following  method  of  proceeding  is  recommended  aa  perbapa  the  least  ci. 
penHve.      In  tite  middle,  or  most  depending 

part  of  Ibe  ground,  the  Urn  drain  (jfg.  4S8  a), 
may  be  cut,  into  which  all  the  olhera  should 
be  made  to  lead ;  the  number  and  direction 
of  which  must  be  r^ulated  by  the  eileot  of 
the  bog.  They  should  be  cut  through  the 
peat,  or  moist  apongy  upper  soil,  to  the  sur- 
flice  of  the  cUy,  or  other  retentive  stratum  of 
materials,  which  must  then  be  perforated  or 
bored  lhr<Mj|^  in  order  to  let  the  water  down 
into  the  pervioua  stratum  below,  by  which  it 
Dwy  be  absorbed  and  taken  up.  The  same 
sflect  might  be  produced  by  forming  one 
large  irell,  or  pit,  in  tbe  middle  or  lowest  i 
part  of  tbe  liog,   by  digging  through   into 

the  porous  itntum  below,  and  connecting  tbe  other  dtain*  with  it,  as  by  sucb  a  method 
the  trouble  and  eipenae  of  boring  along  tbe  drain*  would  be  saved.  In  these  cases, 
when  drains  are  made,  they  ahould  always  be  cut  as  narivw  as  it  ia  powble  to  make 
them,  and  after  (he  hole*  have  tteen  formed  in  them  by  boring,  filled  up  with  loose  alrmes 
to  within  about  a  foot  and  a  half  of  (be  aurface,  whiiJi  apace  may  be  made  up  by  a  por- 
tion of  the  earth  tliat  had  been  taken  out,  putting  in  turf  with  tbe  green  side  to  tbe 
stones  before  the  earth  is  tluown  in.  By  this  means  the  water  and  prgudidal  moiMtire 
of  the  peat,  or  upper  toil,  may  be  taken  away  by  the  diain^  and  pass  off  throtigh  tbe 
holes  that  han  been  formed  in  their  botMnis.  But  where  pita  are  employed,  these 
tliould  only  be  filled  with  small  stones  to  Ihe  lei^  of  tbe  bottom  of  tbe  drain,  the  filling 
being  performed  as  soon  aa  possible  after  they  are  formed  '^Atuiermn'i  Tnatite  on  Dnan- 
ing,  p.  88.) ;  where  there  ia  a  chalky  itratum  below,  af^  taking  it  out,  the  flinti  con- 
tained in  it  may  be  made  usoof  in  this  way  with  much  advantage!  and  where  the  diaina 
car  be  carried  into  quairica,  where  the  atone  is  much  fissured,  nothing  more  will  be  ne. 
-cessary.     Where  bud  of  thia  MTt  ia  aAerwirds  to  be  ploughed,  greet  attention  ahould  bt 
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giien  to  the  funning  of  the  ridgn  and  giving  (hum  ■  reguW  doMOt  tmrank  thcnutin 
drain,  which  will  contribule  greatlf  to  the  uustance  of  the  othen  in  coiiTeying  off  hwy 
bi\t  o(  r»in.w«ter  when  tbty  orcur. 

3939.   But  a  necetuny  jirtcaulion  previoni  to  any  atlnnpt  to  dnio  landi  of  thit  kind 
in  the  ir>j  tlut  hu  been  deKribed,  is  to  ucertiiii  whether  the  poroui  Rratum  uniier  ttw 
clayhc  di;,  and  capable  of  receJTing  the  water  when  let  down  iDto  it ;   or  already  ao 
loaded  with  inoiiture  itself,  as,  initead  of  receiving  more  frtnn  above,  to  force  up  a  large 
quantity  to  the  surface,  and  thus  increasA  the  evil  it  wa>  intended  to  remove,      lliis  may 
be  the  cajK  In  many  initancei,  and  the  substratum  contain  water  wliich  affnili  no  appear- 
ances of  wctnesi  on  the  lurTace,  at  ibe  place,  on  accauot  of  the  compact  body  of  clay  that 
is  placed  over  it,  but  which,  from  its  being  connected  with  some  apring  that  ii  higher,  may 
Bow  up  when  an  opening  or  passage  is  given  it,  either  by  means  of  a  pit  or  the  auger.     In 
Om  wi^  B  greater  qoanlity  of  water  might  be  brou^t  to  the  aurhce,  which,  from  its 
being  confined  by  ttie  surrounding  banks,  would  render  the  ground  much  more  wettlian 
befbre,  and  in  particular  situations  produce  very  great  degrees  of  welneaa.      When  the 
mrraunding  high  ground  declines  lower  than  the  b^,  though  it  may  be  at  a  considerable 
diilance,  by  tbe  aid  of  the  level,  and  Ibe  appearance  of  the  surface,  the  nature  of  the 
atntinn  underneath  may,  in  some  degree,  be  atoertained  ;  and,  notwithstanding  it  may 
already  contain  iraler,  a  drain  may  be  formed  into  it  to  carry  off  that  water,  and  i(hat 
may  likewise  be  let  down  into  it  from  the  mentira  stratum  that  lies  above  it.     It 
must  be  CTmfUHO  J,  however,  that  cases  where  siuftce  water  Can  be  let  down  through  a  re- 
leDlive  stratum  to  a  porous  one  that  will  ac- 
tually carry  it  off,  are  very  rare.      When  Ihne 
ocair,  it  i*  chiefly  in  limestone  or  coaly  dis- 
tricts, where  the  surface  is  hilly  or  rugged 
(fig.  4S9.),  and  more  calculated  for  the  pur- 
(uita  of  the  mineralogist  than  the  agricultor. 

3940.  Draining  hilly  tandi  is  not  in  Bene- 
tal  attended  with  grat  expense,  as  the  drains 
need  seldom  be  ooveied  or  filled  up,  only  in 
nich  places  as  may  be  sufficient  for  passages  - 
fbr  the  aDimals  to  croas  by.  And  though, 
where  the  depth  of  the  trench  does  not  come 
to  the  water  confined  below,  it  may  be  necet- 
lary  to  petAnate  lower,  there  need  not  be  any 
fear  that  the  holes  will  fill  up,  even  where  the 
drain  is  left  open  \  as  the  impetuosity  of  the  i 
water  itself,  will  recaove  any  sand  or  mud  * 
that  may  fall  into  them,  where  much  flood  or 
turftce  water  does  not  get  in.  Small  open- 
ings may,  however,  be  made  along  the  upper 

nde  of  the  trench,  in  order  the  more  effectually  to  secure  them  against  any  obstructions; 
and  in  these  the  perforations  may  be  made,  leaving  the  moulh  of  the  holes  about  Eii  inches 
higher  than  the  bottom  of  the  drain,  which  will  be  without  tlie  reach  of  the  water  lliat 
ma;  be  collected  during  the  time  of  heavy  rains. 

i9il.  Tht  nda  or  dtetivitia  of  mnny  hiUt,  from  the  irregularity  of  the  disposition  of 
the  strata  that  compose  them,  are  often  covered  with  alternate  portions  or  patches  of  wet 
and  dry  ground.  By  the  general  appearance  of  the  surface  and  the  vegetable  products 
that  are  grown  upon  it,  the  nature  and  direction  of  the  internal  strata  may  frequently  be 
ascertained  with  so  much  certainty  as  to  determine  the  line  or  direction  of  a  drain  wiih- 
ont  the  necetuty  of  eiamining  below  the  surface  of  the  land.  Ah  the  ease  or  difficulty 
of  draining  such  grounds  depends  solely  on  the  position  of  the  diflferent  strata  of  which 
the  hiU  or  elevation  may  be  formed,  and  upon  the  erect  or  slanting  direction  of  the  rock, 
or  other  retentive  body  in  which  tlie  water  is  contained  ;  where  tlie  rock  hss  a  slanting  or 
horiiontal  inclination,  the  whole  of  the  different  springs  or  outlets,  that  show  themselves 
on  Ibe  surfiice,  may  originate  from  or  be  connected  with  the  same  collection  or  body  of 
water,  and  may  be  all  drained  and  dried  up  by  cutting  off,  or  letting  out,  the  main  body 
of  walerj  by  which  dbey  are  supplied,  at  the  inferior  part  of  the  reservoir,  or  that  part 
wbere  the  water  would  nf  iu  own  accord  radily  run  off  if  it  were  not  confined  beneath  an 
impervious  covering  of  clay  or  some  other  material. 

3942.  But  in  cattt  vbtre  lie  nek  Ha  inon  end  ar  perjitadiciilar  Jbrm,  and  contains 
only  partial  collections  of  water,  iu  some  of  the  more  open  cTBils  or  fissures  of  the  stone, 
that  discharge  themselves  at  various  openings,  or  outlets,  that  have  not  the  leastconnec- 
tion  witli  each  other,  it  would  be  an  idle  and  fruitless  endeavor  to  attempt  the  cutting  of 
tbem  off  by  means  of  one  drJn  {fig.  490  o),  or  by  boring  into  any  one  of  them  in  par- 
ticular, without  cutting  a  drain  into  eacb(a,i,  c).  In  this  caseit  is  more  advisable  lo  make 
the  main  drain  wholly  in  the  clay,  with  small  cuts  made  np  to  each  outiet,  than  along  the 
place  wbere  the  iprlngi  bum  out:  ai  in  that  line  of  direction  it  would  be  too  ncatlv  in 
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the  rock,  *ni  coDU<jueoll<f  be 
extremely  difficult  to  cut,  on 
KcountoTthe  niitureanddit- 
podtion  of  the  stane ;  when 
llie  witer  pusing  out  on  the 
liTie  of  Ilie  ipringi  on  be 
fouad  by  Ibe  auger  in  the 
mmin    driin,    at   the    point ' 

□bieryed,  be  Uie  mure  completely  c 
the  small  cuti  may  reduce  it  to  suet 
tfae  nirface  of  (be  land  below  it. 

3943.  In  Buch  hills  aa  ftre  cotulittiied  of  allentaie  itraXa  of  rock,  tand,  aitd  ctay, 
die  nir^-e  of  tbe  latter  m«y  frequently  be  wet  and  swamp,  while  that  of  (he 
former  ia  dry,  and  capable  of  producing  good  crops  of  grasi ;  in  all  >uch  cases,  in  order 
to  drain  (he  land  completely,  as  many  cuts  will  be  necessary  as  there  may  happen  diri- 
doni  of  wet  and  dry  toll:  the  summit,  or  moat  elcrated  part  of  tucb  hills,  being  moatly 
formed  of  loose  porous  materials,  through  which  the  rain  and  other  water  descends,  till 
its  panage  becomes  obstructed  by  some  impervious  bed  or  s(ntuni,  sucli  as  clay,  when  it 
is  forced  up  to  the  surface,  and  runs  or  ooies  oter  the  obstructing  stratum ;  and  atW 
having  overfowed,  tlie  upper  day  »uriitce  is  immediately  absoihed  and  taken  up  by  tbe 
succeeding  parous  one,  and,  sinking  into  it  in  the  some  wsy  as  before,  pastes  out  again 
at  the  lower  side  of  it,  and  renders  tlie  surface  of  the  neit  clayey  bed  pnjudicially  we* 
as  it  had  done  in  the  first,  in  this  way  the  same  spring  may  aflect  all  the  other  strata  of 
the  same  kind  of  which  (be  hill  consists,  from  (he  highest  part  down  the  whole  of  the 
declivity,  and  produce  in  the  bason,  or  hollow  at  the  bottom,  a  lake  or  bog,  should  (beie 
not  happen  to  be  a  passage  or  opening  to  take  away  the  water.  In  order  eBectually  (o 
drain  hills  of  (his  kind,  it  will  be  the  most  advisable  to  tx^n  by  forming  a  tteiidi 
along  the  upper  side  of  tlie  uppermost  rushy  soil^  by  which  means  the  higb«t  spring 
may  be  cut  off;  but  as  the  rain  and  other  water  that  may  come  upon  (be  nelt  portion 
of  porous  soil  may  sink  down  tlirough  it  to  the  lowest  part,  and'  produce  another 
spriog,  a  second  cut  must  be  made  in  that  part  to  prevent  the  water  from  Bflec(ing  tbe 
surfnce  of  the  succeeding  clayey  bed.  And  similar  cuts  must  be  formed  so  far  down 
tfae  declivity  as  the  same  springs  continue  in  thesaine  way  to  injure  the  land,  and  in  some 
cases  a  sufficiency  of  water  may  probably  be  obtained  to  irrigate  (he  land  below,  or  some 
other  useful  purpose. 

Sect.  III.      (^  the  ISelkodi  ^  draining  Uiied  SoUt. 

3944.  l^htre  Ihe  toil  ii  of  a  miitd  and  sariid  nature,  but  (be  most  prevailing  parti  of 
tfae  clayey  kind,  the  business  of  draining  is  considerably  more  tedious  and  difficult  than 
where  (he  super^cial  and  internal  psru  Iwve  grealer  regularity.  In  such  sorts  of  lands, 
as  all  the  difl'erent  collections  of  water  are  perfectly  distinct  from  each  other,  by  means  of 
the  beds  of  clay  that  separate  them,  eatii  collection  becomes  so  much  increased,  or  ac. 
cumulated,  in  the  lime  of  lii^avy  rains,  tlwt  they  are  filled  quite  to  the  level  of  the  surface 
of  the  i!lay  by  which  they  are  surrounded  ;  when  the  water  getting  a  free  passage,  as  it 
would  over  the  edges  of  a  bowl  or  dibli,  overflows  nnd  salurates  tlie  surface  of  that  bed  of 

not  only  annually  more  and  more  scanty,  but  the  soil  iuclf  more  sterile  and  unpro- 

9945.  From  the  aan'l-beiU  (Jig.  491  a,  a,  a)  in  such  cases  having  no  communication 
with  each  other,  it  must  eiidonily  require  ai  many  drains  [6,  i,  *J  as  (here  are  bedsof  this 
kind,  iuordcrfullytodraw  off  .. 
the  iraier  from  each  of  Ibcm.  , 
A  drain  or  trench  is  therefore  'i' 
lecommended  to  be  cut  from  jj 
tbe  nearest  and  lowest  pan  of  B 
tbe  Held  intended  (o  be  drained  S 

Sr),  up  to  the  highest  and  most  I 
i)tiuitsand-baiy[(d),insucha  g 
line  of  direction  as,  if  possible,  » 
to  pass  through  some  of  the  || 
intermediate  sand-beds,  and 
prevent  the  labor  and  expense  of  makiog  longer  cuts  on  the  sides,  which  would  otherwise 

3946.  fPAere  the  diferent  btdi  of  land  and  clay  are  of  lea  exUat,  and  lie  together  with 
greater  regularity,  (bey  can  be  drsincd  in  a  more  easy  mannir  with  less  cutting,  and  of 
course  at  less  eipeaw.  Below  (lie  Uyers  or  beds  of  sand  and  clay  that  lie,  in  this 
DMUner,  altetHBtely  (qgetbcr,  and  nearly  psrallct  to  each  other,  is  geDctally  a  bod; 
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oTiiDpervtous  daj,  which  keq»  up  the  water  thit  is  contuued  in  [be  sand,  and  which, 
b«ng  coDstaatly  full,  rendcrv  the  adjaceat  cla^  iDoiit,  uad  in  wet  Hasoni  mm  or  trickle) 
over  it.  At  iti  these  cases,  the  principal  under-stnitum  of  clay  is  rvely  above  four  or 
Bve  feet  below  tlie  surface,  a  drun  (y^.  492  a>  is  advised  to  bit  cut  to  thai  depth  tlirout;h 
the  middle  of  the  Geld,  if  il  have  a  descent  from  both  sides ;  but  if  ii  decline  all  to  oue 

49S 


ride,  tbediain  must  be  nude  in  thai  pUce(i),  as  the  water  will  more  readily  discharge  itself 
into  it;  and,  unless  the  field  &e  of  great  extent,  and  have  more  depressions  or  hollows  in 
it  than  one.  one  drain  may  be  quite  sufficient  for  the  purpnee,  as  1^  crossing  the  different 
beds  that  retain  the  water,  it  must  lalie  it  offftiim  each  of  them. 

S94T.   A  prindpal  d^iadly  in  draining  ground  ff  fftti  nation,  and  which  renders  it 
impracticable  by  one  drain,  is  when  the  direc-  ^gg  ^ 

tjon  of  the  alternsle  layers,  or  beds  of  clay  and 
sand,  lie  across  the  decliTily  uf  t)]e  land    (fig. 
■493  D,  a),  so  that  one  drain  can  be  of  no  other  ' 
service  than  that  of  conieying  away  tlie  ualer 
after  it  has  passed  oirer  the  different  strata,  and 
would  naturally  stagnate  in  the  lowest  part  of 
the  field,  irtherewasno  other  passage  for  it. 
Where  the  land  lies  in  this  nay,  which  is  fre- 
quently the  case,  it  will  therefore  be  necessary,   J 
besides    the    drain    in    the    lowest    part    {b),  | 
to  have  others  cut  up  from  it  in  a  slanting  di-  i 
reilion  across  the  declivity  (c,  ej,    which,    by  I 
crossing  all  the  different  veins,  or  narrow  strata  1 
of  sand  (d,  d,  d,),  may  he  capable  of  ilrawing 
tbe  water  from  each  of  them. 

3948.  Informing  Ihc  draini  in  thete  cases,  it  is 
recommended  that,after  laying  tlie  bottom  in  tbe  manner  ofa  sough,  or  in  the  way  of  a  triiu. 
gle,  it  be  filled  some  way  up  by  amill  stones,  tough  sods  being  applied,  the  green  side  down- 
wards upon  them  before  the  mould  is  filled  in.  But  trbete  stones  cannot  be  readily  pro- 
cured, faggots  may  be  employed  in  their  place  where  they  are  plentiful :  the  under  part 
of  the  drain  being  laid,  or  coupled  witli  stones,  so  as  to  form  a  channel  or  passage  for 
the  conYByance  of  the  water  tliat  may  sink  through  the  faggots,  and  for  the  purpose  of 
rendering  them  more  durable ;  as  where  the  water  cannot  get  freely  olf,  which  is  gene- 
rally  the  ease  where  there  is  not  an  open  passage  made  of  some  solid  materia],  it  must, 
by  its  slagDBtian,  soon  destroy  the  faggots,  and  choke  up  the  drain. 

SiiTT.  IV.      Of  the  Methods  of  draining  Bclmlivc  SoUi. 

line  soi/i,  is  materially  different  flota  that 
s  of  level  land  are  injured  by  the  stagna- 
tion of  a  (upersbundant  quantity  of  water  in  the  upper  parts  of  the  surface  materials, 
which  does  not  rise  up  into  them  from  any  reservoirs  or  springs  below.  The  removal 
of  the  wetness  in  tliese  cases  may,  for  the  most  part,  be  effected  without  any  very  heavy 
eipenie.  From  the  upper  or  surface  soil  in  such  cases,  being  constituted  of  a  looso 
porous  stratum  of  materials,  to  the  depth  of  from  two  to  four  or  five  feet,  which  has  a 
■tiff  retentive  body  of  clay  underneath  it,  any  water  that  may  come  upon  the  surface  from 
beavy  rains,  or  other  causes,  readily  filtrates  and  sinks  down  through  it,  until  it  reaches 
the  ohatructing  body  of  clay  which  prevents  It  from  proceeding ;  the  consequence  of 
which  is,  that  the  porous  open  soil  above  is  so  filled  and  saturated  with  water,  as  to  be  of 
little  utility  for  the  purpose  of  producing  crops  of  either  grain  or  grass.  Land  Htuated 
in  this  way,  is  frequently  said  by  fiirmers  to  be  wet-bottomed.  In  order  to  remove  this 
kind  of  wetness,  it  seldom  niquires  more  than  a  few  drains,  made  according  to  the 
situation  and  extent  of  tbe  field,  of  such  a  depth  as  to  pass  a  few  inches  into  the  clay, 
between  which,  and  the  under  surface  of  the  porous  earth  above,  there  will  obviously  be 
the  greatnt  stagnation,  and  consequently,  collection  of  .vater,  especially  where  it'  doe* 
not  become  much  visible  on  the  surface.  In  these  cases  there  IS  not  any  necessity  for 
having  recourse  to  the  use  of  the  boring  instrument,  as  there  iaoo  water  to  bedischaiged 
from  below. 

3BSO.    When  the  fidd  to  bfiraintd  hat  only  a  dighl  dccSnnlum,  or  Mla]ie,  from  the  lidtt 
towartii  the  mi-Idle,  one  drain  cut  through  tbe  porous  superflcial  materials  into  the  clay. 
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Pau  III. 


JD  (he  lowest  part  of  the  ground  (fg.  4Ma),ina;benifficieatto  bringofftbe  wboleoftbe 
water  detained  jn  Ibe  porou)  soil.  lUa  rffect  may  likewise  begrealljpn>ti]0(ed,bf  lajing 
out  and  rorming  the  ridges  lo  ai  to  accnrd  with  tha  direction  or  the  land,  and  by  the  UK 
of  the  plou^  or  ipade  in  remoiing  obatnictioni,  and  deepening  the  furniwa.  In  nicta 
BiiuationVi  where  the  drain  has  been  fonoed  .^a 

in  thli  manner,  the  water  will  How  into  it  . 
througb  the  porous  lutface  materials,  as  J 
weII  as  if  ■  number  of  small  trenches  were  I 
cut  from  it  to  each  side,  as  la  the  practice  | 
in  Essex  and  some  other  parti  of  the  caun~  | 
tryj  but  which  is  oflen  an  unnecemry  * 
labor  and  expenae.  The  drain  made  in  the  J 
hollow  may  frequently  serve  ai  a  diiision  of  \ 
the  field  (a),  in  which  case  it  may  be  open;  *'- 
but  in  other  circumstances  it  may  be  more  proper  lo 
3951.  IfjUre  ajield  of  thii  dacri/ilim  has  more  th. 
a,  b),  it  will  obviously  be  requisrlc  to  have  more  than  c 
level,  or  only  inclinn  slightly  (o  one  tide,  a  trench 


have  it  covered. 

in  one  halloa  in  iu  tiafaec  I  Jig.  495 
ne  main  drain ;  but  when  it  is  Etearljr 
or  drain  along  the  lowest  part,  and 


the  ridges  and  ftirrows  formed  accordingly,  may  be  infficient  for  cSiccting  its  drainage. 
Tliere  may,  however,  be  cases,  u  where  a  Beld  is  large  and  very  flat,  in  which  some  side- 
cuta  from  the  principal  drain  may  be  necessary,  which  must  be  made  a  little  into  ibe 
clay,  and  as  narrow  as  they  can  be  wrought,  and  then  filled  up  with  stones  or  other  suit- 
able materials. 

39S2.  What  it  callfd  t/ie  Eua  mtlhod  of  draitdnK  in  ploughed  springy  lands,  where 
the  surface  soil  is  tenacious,  is  described  by  Kent,  and  consists  in  sulslituling  small 
under-dralns  {J^.  49C  a)  for  open  furrows ;   or  in  some  cases  having  a  small  undei^ 
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drain  bvneath  (j,  b)  every  other  or  every  third  fiirroir.  These  draim  lead  lo  side  ut 
fence  ditches  (c),  where  they  discharge  tbemselves. 

assa.  Wkerr  the  day  comtitulei  Utt  tarfaee,  and  lie  tmroia  body  ii  undemealh,  the  in. 
jurious  stagnant  wsler  cannot  possibly  get  off,  without  the  assistance  of  drains  being 
formed  for  ihe  purpose.  Soils  of  ibis  nature  are  drained  with  difficulty,  and  require  a 
much  greater  number  of  trenches  or  cut*  than  those  of  any  other  kJTid,  as  they  muit  tie 
marked  out  and  disposed  in  such  a  way  as  to  collect  and  convey  the  water  every  where 
from  the  surface ;  as  it  can  only  force  itself  off  into  them  from  above,  being  prevented 
from  sinking  in  through  the  clay,  as  in  thoee  wils  of  a  contrary  kind.  Where  there 
happens  (o  be  hollows  or  irregularities  in  the  surface  of  the  land,  water  may  often  ba 
observed  lo  continue  standing  in  them,  at  the  distance  of  but  a  few  feet  from  the  drain. 
In  draining  such  lands,  it  will  always  be  necessary,  in  the  Erst  place,  to  make  a  large  or 
conducting  drain  at  the  lowest  part,  or  the  end  of  the  field,  for  the  purpose  of  recaving 
and  conveying  away  the  water  collected  by  the  less  collateral  cuts  which  il  may  be  neeea- 
sary  tomakeon  each  side  of  it.  Where  it  suiti  for  the  purpose  of  diridii^  Ibe  land,  this 
principal  drain  may  be  better  to  remain  open  than  be  covered,  as  by  that  means  the 
mouths  or  outlets  of  the  different  small  drains  that  come  into  it  may  be  conveniently  ex- 
amined, and  cleared  out  when  necessary. 

3954,  The  eonUrUction  of  Ihe  ndgei  in  fuch  soil!,  so  as  they  may  accord  with  the  de- 
clivity, is  a  matter  that  must  be  carefully  kept  in  view.  They  dwuld  in  all  vtA 
*^u«  htie,  also,  that  degree  of  elevation  or  roundneai  in  the  middle,  that  may  Im  mdt- 
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dent  lo  aflbrd  tb«  witera  read  j  Ulinto  the  furrom,  which  should  IlkewiM  haTS  luch  ■  depth 
■ndfsll  ainuylake  it  quicklyioto  the  drains.  The  ridges,beside9  being  well  laid  up,  ahould 
have  anull  open  drains  formed  in  a  ttlanting  direction  acrou  Chenif  in  such  m  manner  ai 
to  form  communications  with  one  another,  and  with  the  furiowi ;  by  which  ineans  they 
are  made  to  perform  ibe  office  of  drains,  the  water  coming  upon  the  ridges  being  thua 
readily  convened  into  the  furrows,  where  it  proceeds  till  impeded  ia  its  course  by  the 
Tiring  of  the  ground  or  other  caiuea ;  it  then  passes  through  the  open  crois-drains  into 
others  where  the  descent  is  greater,  and  ia  ultimately  eonieyed  off  into  the  dileh,  or  other 
passage,  at  the  bottom  of  the  enclosure.  The  eletation  of  ttte  ridges  should  probably  too, 
be  mode  greater  for  the  winter  than  the  summer  crops,  aa  there  must  be  much  more 
injurious  moisture  at  the  fonoer  than  the  latter  season.  Hiis  may  be  easily  accomplished 
at  the  time  of  ploughing  the  land.  Some  useful  observations  on  this  description  of  drain- 
age will  be  found  in  Marshal*!  work  on  Xonifed  Properly,  and  in  Dr.  Anderson's  Trea- 
tite  on  DraimTig. 

Sect.  V.  Hfttlmli  of  draining  Mina,  Qtumvi,  and  Pitt. 
39SS.  When  pili,  mine;  or  quarriei,  liajyien  la  iefirmtd  al  the  botloni  •^dedinUitt, 
■nd  aie  inconienienced  or  wholly  obstructed,  either  in  the  dig^ng  or  working,  by  the 
water  conlaioed  ia  them,  it  may  be  possible,  in  many  cases,  to  prevent  its  coming  into 
audi  mines  or  pits,  by  cutting  or  boring  into  the  lower  parts  of  the  porous  strata 
{Jg.  197  a).     In  order  lo  accomplish  this  object,  it  will  be  necessary  to  aicerlain  if  any 


porous  stratum  presents  itself  higher  up  the  elevation  than  the  place  where  the  mine  qr 
pit  is  formed,  that  may  conduct  Ctae  water  it  possesses  to  the  parous  body  that  is  below  it; 
as,  where  such  a  stratum  is  discovered  by  cutting  into  it,  much  of  the  water  may  be 
drawn  ofTand  prevented  from  passing  down.  But  notwithstanding  the  water  from  above 
may  be  cut  off  in  this  way,  a  quantity  sufficient  to  inconvenience  the  working  of  the 
mine  or  pit  may  still  liltrale  Irom  the  ndes  of  the  porous  bed,  even  though  it  may  in- 
cliob  in  the  direction  of  the  lower  ground.  When  this  is  the  case,  it  may,  however, 
be  readily  taken  away  at  some  place  in  it.  To  accomplish  this,  and  thereby  obviate  tlie 
effects  of  the  water,  the  termination  of  the  poroui  stratum  I  Jig.  497  o)  below  the  pit  must 
be  ascertained ;  and  where  there  is  any  mark  of  a  natural  outlet  at  the  place,  a  large  drain 
dwnld  be  farmed,  in  order  to  admit  the  water  to  flow  off  with  more  expedition.  Where, 
however,  there  is  a  thick  bed  of  some  impenious  substance,  such  as  clsy,  placed  upon 
the  termination  of  the  porous  material,  the  drain  need  only  be  cut  a  little  way  into  that, 
as  by  boring  through  the  rest  a  sufficient  passage  may  be  given  to  discharge  the  water. 
In  dris  way,  the  draining  of  such  grounds  as  tie  above  or  near  to  mines  or  pits  may  be 
of  great  advantage. 

3956.    Ifbere  a  quarn/  or  Uher  pit  to  ie  dried  (Jig.  198  a)  ii  tilualtd  aioBt  a  parous 
tfroJum,  whether 
of  rock  or  gravel 
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drained  in  Kent  and  Hertfordsliire.  {See  the  Reports  of  tkete  Counties. )  In  marl- 
pits  also,  which,  from  the  nature  of  their  situation,  mostly  require  much  cutting 
through  some  part  of  their  sides,  in  order  to  remove  the  water  that  prevents  their  being 
wrought,  the  mode  of  letting  the  water  down  by  means  of  pits  dug  through  the  up- 
holding stratum  below  the  bed  of  marl  into  the  porous  materials  underneath,  might  be 
economically  practised.  In  such  cases,  the  number  of  the  pits  must  be  proportioned  to 
the  space  occupied  by  the  marl ;  and  when  they  are  required  to  be  of  such  depths  as  to 
be  liable  to  give  way,  they  should  be  built  up,  or  nearly  filled  with  loose  stones,  so  as  to 
admit  the  water  to  pass  oft';  such  lateral  drains  as  are  necessary  communicating  with 
them.  In  some  situations  of  the  pits,  as  where  the  bank  slopes  lower  on  the  contrary 
side  than  the  level  of  the  water,  an  easier  mode  may  be  practised ;  such  as  by  forming 
a  drain  in  it,  and  then  perforating  with  a  horizontal  boring  instrument  into  the  ter- 
minating part  of  the  stratum  that  holds  the  water ;  thereby  removing  and  keeping  it 
below  the  level  of  the  marl.  And  in  addition  to  these,  in  some  cases,  as  where  the 
water  of  such  pits  proceeds  from  springs  in  the  high  grounds  above  them,  it  may  be 
useful  to  intercept  and  convey  it  away  before  it  reaches  the  marl-pits. 

Sect.  VI.     Of  the  Formalion  of  Drains,  and  the  Materials  used  inJiUing  them. 

S957.  Drains  should  be  formed  with  as  much  truth  and  exactness  as  possible ;  such 
laborers  as  are  not  dexterous  in  using  their  tools  seldom  make  them  well.  The  most 
general  method  of  performing  this  sort  of  work  is  by  admeasurement,  at  so  much  a 
rod,  or  a  score  rods,  which  necessarily  induces  the  workmen  to  do  as  much  as  they  pos- 
sibly can  ;  they  should,  therefore,  be  frequently  inspected,  to  see  that  they  keep  to  the 
proper  and  required.dcpth,  and  that  the  earth  taken  out  be  laid  in  such  a  manner  as  not 
to  fall  down  again  into  the  drains  in  time  of  filling  them,  and  that  the  surface^mould  be 
kept  on  one  side  free  from  the  clayey  or  other  material  of  the  inferior  stratum. 

3958.  IV^hen  there  is  any  declioUy  in  the  grouTid,  drains  should  be  made  in  a  slanting 
direction  across  it,  instead  of  the  old  ntetliod  of  conducting  them  according  to  the  nature 
or  inclination  of  the  slope.  By  attending  to  the  former  mode  of  cutting  the  drains,  the 
wetness  is  not  only  more  effectually  removed,  but,  by  allowing  the  water  to  pass  away 
in  an  easy  current,  they  are  rendered  less  liable  to  be  choaked,  or,  as  it  is  frequently 
termed,  blown  up,  by  which  artificial  oozings  of  water  are  sometimes  formed  in  such 
places.  But  where  grounds  arc  either  quite  or  nearly  level,  it  has  long  been  a  general 
practice  to  cut  the  drains  at  the  different  distances  of  about  sixteen,  twenty-four,  and 
thirty-two  feet  from  each  other,  across  the  fields  from  the  different  ditches,  according  to 
the  circumstances  of  the  lands ;  or,  indeed,  where  the  drains,  either  from  some  slight 
unevenness  of  the  surface,  or  other  causes,  can  only  be  made  to  flow  at  one  end,  to 
avoid  cutting  them  further  on  one  side  than  where  the  ditch  is  capable  of  taking  away 
the  wetness.  In  cases  where  the  declivities  of  a  piece  of  ground  are  various,  and  have 
different  inclinations,  the  drainer  should  constantly  attend  to  them,  and  direct  the  lines 
of  his  drains  in  such  a  manner  as  that  they  may  cross  the  higher  sides  of  the  different 
declivities  in  a  slanting  direction. 

3959.  The  dejUh  of  drains  must  depend  upon  the  nature  of  the  soils,  the  positions  of 
the  land,  and  a  great  variety  of  other  more  trifling  circumstances.  It  was  formerly  the 
custom  to  make  them  three  or  four  feet  in  depth,  but  by  modem  drainers  tliey  are 
rarely  made  to  exceed  thirty  inches,  or  a  few  inches  more,  the  most  general  depth  being 
from  twenty-four  to  twenty-six  inches.  As  the  main  drains  have  more  watec  to 
convey  away,  and  are  generally  of  greater  length  than  thb  lateral  ones,  they  should 
always  be  cut  somewhat  deeper ;  and  where  the  materials  of  the  soils  are  porous,  the 
greater  depth  they  are  cut,  the  more  extensively  they  act  in  lowering  the  wetness  of  the 
land  to  such  a  degree  as  that  it  can  be  little  injurious  to  the  crops  that  may  be  produced 
upon  it:  when,  however,  the  operator  reaches  any  impervious  material  in  the  soil, 
through  which  the  moisture  cannot  pass,  it  will  be  quite  useless  to  dig  the  trench  to  a 
greater  depth.  If  it  be  clay,  by  going  a  few  inches  into  it,  a  more  safe  passage  for  the 
moisture  may  however  be  secured.  It  must  notwithstanding  be  invariably  attended  to, 
that  the  depth  of  the  drains  be  such  as  that  the  treading  of  heavy  cattle  may  not  displace, 
or  in  any  way  injure,  the  materials  employed  in  constructing  or  filling  them.  It  may 
be  noticed  too,  where  the  horses  in  ploughing  tread  in  the  bottom  of  the  furrow,  at  the 
depth  of  four  or  more  inches  below  the  surface,  that,  if  eight  or  ten  more  be  allowed  fur 
the  materials  with  which  the  drains  are  filled,  when  the  depth  of  the  trenches  are  not  more 
than  twenty-four  inches,  there  will  only  be  nine  or  ten  inches  of  earth  for  the  support  of 
the  horses  when  ploughing.  Where  the  earth  has  been  stirred,  such  a  depth  must  un- 
doubtedly be  too  little,  and  in  some  measure  proves  that  drains  of  such  a  depth  are  not 
sufficient.  By  cutting  them  down  to  the  depth  of  two  feet  and  a  half  in  the  stiffer  soils, 
they  will  seldom  be  penetrated  to,  or  have  too  great  a  depth ;  and  in  the  pervious  ones  a 
still  greater  depth  is  highly  useful,  and  constantly  to  be  practised^ 

3960.  The  practice  of  cutting  the  drains  as    narrow  as  possible^  which  has  lately 
been  much  attended  to^  is  of  importance,  as  it  causes  a  considerable  saving  of  the 
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matters  employed  in  filling  them  up,  whetlier  they  be  wood  or  straw ;  but  in  cases  where 
bricks  or  stones  are  employed,  this  cannot  be  so  much  attended  to ;  however,  there  is 
seldom  a  necessity  for  a  greater  width  than  about  a  foot,  provided  the  stones  be  coupled 
at  the  bottom,  or  thrown  in  in  a  mixed  way ;  nor  more  than  sixteen  inches  where  laid 
in  the  manner  of  a  sough  or  channeL  But  of  whatever  depth  the  materials  may  be,  tiie 
earth  or  mould  by  which  they  are  covered  up  should  not  be  less  in  depth  than  a  foot ;  in 
arable  lands  it  should  be  more. 

3961.  The  different  Mortx  of  drains  in  use  may  be  classed  in  two  divisions ;  drains  of 
conveyance  (Jig,  499  a,  b.)  alone,  and  drains  of  conveyance  and  collection  jointly  (Jig, 
499  c,  </].  In  the  former,  all  that  is  neces- 
sary is  a  channel  or  passage  for  the  water  of 
sufficient  dimensions,  which  may  be  formed 
by  pipes  of  different  kinds,  arched  or  barrel 
drains  (6),  and  box  or  walled  drains  (a\  The 
construction  of  the  latter  requires  not  only 
an  opening  for  conveying  the  water,  but  a 
supercumbent  or  surrounding  stratum  (tf,y) 
of  sufficient  porosity  to  admit  and  induce 
all  latent  water  to  find  its  way  .to  the  channel 
of  conveyance.  The  most  complete  drain 
of  conveyance  is  a  large  pipe  of  metal, 
masonry,  or  brick -work;  and  the  most 
complete  collecting  drain,  one  formed  with  a 
channel  built  on  the  sides,  and  covered  with 
flat-stones,  with  a  superstratum  of  round  stones  or  splinters,  diminishing  to  the  site  of 
gravel  as  they  rise  to  the  surface,  and  there  covered  with  the  common  soil.  As  the  beat 
constructions,  however,  are  not  always  practicable,  the  following  are  a  few  of  the 
leading  sorts  adapted  for  different  situations. 

3962.  For  drains  of  conveyance^  there  are  the  walled  or  box  drain 
{Jig.  499  o)»  the  barrel  drain  (6;,  the  walled  or  the  triangular  drain 
(c),  and  arched  drain  (Jig,  500.;. 

3963.  Drains  of  collection  are  formed  of  stone,  brick,  gravel, 
cinders,  wood,  spray,  straw,  turf,  and  earth  alone. 

3964.  The  boxed  and  rubble  drain  (Jig.  501.),  has  been  already 
described  as  a  drain  of  conveyance  and  collection.  The  common  rub- 
ble drain  is  formed  of  rough  land-stones  of  any  sort  not  ex- 
ceeding six  or  seven  inches  in  diameter,  thrown  in  the  bottom, 
with  smaller  ones  over,  and  if  to  be  had,  gravel  or  ashes  at  top. 
On  this  is  laid  a  thin  layer  of  straw  or  haulm  of  any  kind, 
and  the  remainder  is  filled  up  with  the  surface  toil. 

3965.  The  brick 

drain  is  formed  in 

a  great  variety  of 

ways,  either  from 

common      bricks 

and  bats  in  imita- 
tion of  the  boxed  and  rubble,  or  rubble 
drain ;  or  by  the  use  of  ^bricks  made  on 
purpose,  of  which  there  are  great  variety 
{fig.  502.  a  to  it. )  Draining  tiles  to  be  used 
with  effect  as  collecting  drains,  should  al- 
ways he  covered  a  foot  in  depth  or  more 
with  stones  or  gravel. 

9966.  On  the  Marquess  qf  Sie^fbr^s  estate^  *'  ao 
allowance  of  draining  tiles  li  made,  wherever  the 
exertion*  of  the  tenants  seem  to  merit  such  a  re- 
ward. Id  order  to  secure  the  drains  being  properly 
filled  up  with  stones  above  the  tiles,  the  tenant  is 
obBged  to  drive  a  suflBclent  quantity  of  stones  or 
cinders  from  the  furnaces,  and  lay  them  on  the 
around,  previous  to  an  order  being  made  for  the 
oeiivery^r  the  tiles.    IVithout  attending  to  this  Important  circumstance,  much  draining  would  be  thrown 
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away.  The  park  at  Trentham  is  a  complete  illustraUon  of  this  remark.  The  draining  of  this  spot  was 
conducted  under  the  direction  of  Elkington.  The  wetness  with  which  these  lands  are  aflteted,  doea  not 
arise  fTom  any  line  of  springs  bursting  out  from  the  upper  grounds,  to  which  that  gentleman's  system  dT 
deep  drains  could  be  applied ;  Init  is  occasioned  almost  entirely  by  the  retentive  nature  of  the  sutMoil,  and 
for  Its  being  iatennixed  with  small  basins  of  sand,  which  He  detached  and  unconnected  with  each  other, 
in  the  bed  of  clay.  To  cure  this  species  of  wetness,  a  number  of  small  drains,  well  filled  up,  with  one  cut 
into  each  of  these  beds  of  sand  is  necessary,  in  order  effbctually  to  cure  the  evil.  In  pursuance  of  this 
filaD.  a  great  part  of  the  park  at  Treotham  has  been  lately  drained  over  again,  by  making  a  number  of 
smaU  shallow  dxalns,  about  fifteen  feet  aiunder.  In  some  mrtancfg  above  toe  old  ones,  tafiug  particular 
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cue  to  fill  tbem  ap  «•  well  m  potcible,  and  not  to  pttnnit  anj  day  to  be  laid  over  the  rtooei.    Tbte  bat 
proved  elfbctual.''  {Loch.) 

3967.  Tfte  gratfd  or  cinder  drain  is  seldom  made  deep,  though,  if  the  materials  be 
large,  they  mav  be  made  of  any  size.  In  general  they  are  used  in  grass  lands;  the 
section  of  the  drain  being  an  acute  angled  triangle,  and  the  materiab  being  filled  in,  the 
smallest  uppermost,  nearly  to  the  ground's  surface. 

3968.  The  wood  drain  is  of  various  kinds.  A  very  sufficient  and  durable  constniction 
consists  of  poles  or  young  fir-trees  stripped  of  their  branches  and  laid  in  the  bottom  of  the 
drain  lengthways.  They  are  then  covered  with  the  branches  and  spray.  Another  form  is 
that  of  filling  the  drain  with  faggot-wood  with  some  straw  over.  A  variety  of  thia 
mode  (Jig.  503. ),  is  /brmed  by  first  setting  in  cross  stakes  to  prevent  503 
the  faggots  from  sinking ;  but  they  are  of  no  great  use,  and  often 
occasion  such  'drains  to  fail  sooner  than  common  faggot  drains,  by 
the  greater  vacuity  they  leave  after  the  wood  u  rotten.  In  some 
varieties  of  this  drain  the  brush-wood  is  first  laid  down  alongside  the 
drain  and  formed  by  willow  or  other  ties  into  an  endless  cable  of 
ten  or  twelve  inches  in  diameter  and  then  rolled  in,  which  is  said  to 
form  an  excellent  drain  with  the  least  quantity  of  materials,  and  to 
last  a  longer  time  than  any  of  the  modes  above  mentioned.  Some 
cut  the  brush-wood  into  l^gths  of  three  or  four  feet,  and  place  them 
in  a  sloping  direction  with  the  root  end  of  the  branch  in  the  bottom 
of  the  drain ;  others  throw  in  the  branches  at  random  with  little  pre- 
paration and  cover  them  with  spray,  straw,  or  rushes,  and  finally  the 
surface  soil. 

3969.  The  tpray  drain  is  generally  like  the  gravel  drain,  of  small  sixe,  and  fanned 
like  it,  with  an  acute  angled  bottom.  In  general,  the  spray  is  trod  firmly  in ;  though  in 
some  cases  it  is  previously  formed  into  a  cable,  as  in  the  brush-wood  drain.  Draina  of 
this  sort  are  much  in  use  in  grass  lands,  and  when  the  spray  of  larch  wood,  heath,  or  ling 
can  be  got,  they  are  of  great  durability. 

3970.  The  straw  drain,  when  reeds,  rushes,  and  bean  straw  is  used,  is  sometimes  made 
like  the  spray  drain,  by  pressing  the  loose  material  down,  or  forming  a  cable ;  but  in  ge- 
neral the  straw  is  twisted  into  ropes  as  big  as  a  man's  leg,  by  the  aid  cf  a  machine 
(2457.),  and  three  or  more  of  these  (Jig.  504  a)  laid  in  the  bottom  of  504 

a  triangular  drain,  with  or  without  the  protection  of  three  turves  (b). 
Where  some  sorts  of  moss,  as  sphagnum  or  lycopodium  can  be  got, 
these  drains  are  of  unknown  durability.  Drains  formed  in  this  man- 
ner,  through  tough  and  retentive  clays,  will  be  found  in  a  short  time 
after  the  work  is  finished,  to  have  formed  over  the  straw  with  which 
the  drain  was  filled,  an  arch  of  sufficient  strength  to  support  the  in- 
cumbent weight  of  the  soil,  and  the  casual  traffick  of  the  field.  In 
twelve  or  eighteen  months  it  may  be  observed,  that  the  straw,  being 
of  one  uniform  substance,  is  all  rotted  and  carried  away,  leaving  a 
clear  pipe  through  the  land  in  every  drain.  The  passage  of  the 
water  into  these  drains  may  be  much  facilitated,  by  a  due  attention  to 
filling  them  with  the  most  friable  and  porous  parts  of  the  surface  the  field  may 
afibrd. 


P^l 


3971.    The  turf  drain  (Jig,  505.),-  may  be  made  of 


^  any  convenient  depth,  but  it  must  be  at  least  the  breadth 
oi  a  turf  at  bottom.  The  drain  being  dug  out  as  if  it 
were  to  be  filled  with  stones  or  any  ordinary  material, 
the  operator  next,  with  a  spade  three  inches  wide,  digs  a 
narrow  channel  along  its  centre  (a),  clearing  it  out  with 
the  draining  scoop ;  and  over  this  the  turves  [b)  are  laid 
without  any  other  preparation,  or  any  thing  put  over 
them  but  the  earth  that  was  excavated.  This  is  found 
to  be  a  very  cheap,  and,  considering  the  materials,  a 
surprisingly  durable  method  of  draining ;  answering,  in 
pasture-fields  especially,  all  the  purposes  that  the  farmer 
can  expect  to  derive  from  drains  constructed  with  more  labor,  and  at  a  much  greater  ex- 
pense. They  are  said  to  last  frequently  twenty  years  and  upwards :  but  the  period 
which  it  can  be  supposed  they  will  continue  to  prove  effectual,  must  depend  on  the  nature 
of  the  soil  and  the  current  of  water. 

3972.  The  triangular  tod  drain  is  thus  made  :  when  the  line  of  drain  is  marked  out, 
a  sod  is  cut  in  the  form  of  a  wedge,  the  grass  side  being  the  narrowest,  and  the  sods 
being  from  twelve  to  ei^teen  inches  in  length.  The  drain  is  then  cut  to  the  depth  re* 
quired,  but  is  contracted  to  a  very  narrow  bottom.  The  sods  are  then  set  in  vritfa  the 
gm  side  downwards,  ahd  pressed  as  far  as  they  will  go.     As  the  figure  of  the  drain 
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does  not  tafibr  them  to  go  to  the  bottom,  a  cavjty  is  left  which  serves  as  a  wateiooiirie ; 
and  the  space  aboye  is  filled  with  the  earth  thrown  out. 

5975.  The  hottowjumw  dram  is  only  used  in  sbeep-pastures.  Wherever  the  water  is 
apt  to  stagnate,  a  deep  furrow  is  turned  up  with  a  stout  plough  (^fig.  506  a).  After 
this,  a  man  with  a  spade  pares  off  the  loose 
soil  from  the  inverted  sod,  and  scatters  it  over 
the  field,  or  casts  it  into  hollow  places.  The 
sod  thus  pared,  and  brought  to  the  thickness 
of  about  three  inches,  is  restored  to  its  original 
situation,  with  the  grassy  side  uppermost,  as  if 
no  furrow  had  been  made  (b).  A  pipe  or 
opening  is  thus  formed  beneath  it,  two  or  three  J^ 
inches  deep  in  the  bottom  of  the  furrow,  which 
is  sufiicient  to  discharge  a  considerable  quan- 
tity of  sur&ce  wat^r,  which  readily  sinks  into 
it.  These  furrows,  indeed,  are  easily  choaked 
up  by  any  pressure,  or  by  the  growth  of  the  roots  of  the  grass ;  but  they  are  also  eauly 
restored,  and  no  surface  is  lost  by  means  of  them. 

S974.  The  earth  drain,  called  also  the  clayy^ye  drain  j  is  better  calculated  for  the  pur- 
pose of  an  aqueduct,  or  conveyance  of  water,  than  for  drying  the  soil.  A  drain  is  dug 
to  the  necessary  depth,  narrow  at  bottom,  in  which  is  liUd  a  sdiooth  tree  or  cylindriciu 
piece  of  wood,  ten  or  twelve  feet  long,  six  inches  in  diameter  at  the  one  end,  and  five  at 
the  other,  having  a  ring  fastened  in  the  thickest  end.  After  strewing  a  little  sand  upon 
the  upper  side  of  the  tree,  the  clay  or  toughest,  part  of  the  contents  of  the  trench  is  first 
thrown  in  upon  it,  and  then  the  remainder,  which  is  trod  firmly  down.  By  means  of 
the  ring  and  a  rope  through  it,  the  tree  is  drawn  out  to  within  a  foot  or  two  cif  the  small 
or  hinder  end,  and  tlie  same  operation  repeated.  A  gentleman  who  has  tried  tfaisexperi* 
ment  says,  this  clay  pipe  has  conducted  a  small  rill  of  water  a  considerable  way  under 
ground  for  more  than  twenty  years,  without  any  sign  of  fiuling. 

:  S975.  P^  drams  of  turf  are  lometinw 
formed  where  the  sarhee  soil  is  a  strong 
day,  as  it  is  only  turves  from  such  a  surface 
that  are  sufiidently  ducable.  A  semicyliBp 
drical  spade  (Jig,  507  a),  is  used  to  dig  tbo 
turves,  the  ground-plan  of  which  (h)  pre- 
sents a  series  of  semicircles  or  half  pipes* 
The  drain  (c),  being  dug  out  to  the  proper 
depth,  one  turf  is  laid  in  the  bottom  (d), 
and  another  being  placed  over  it  {e),  com* 
pletes  the  pipe.  "Die  same  sort  of  pipe  drain 
has  been  formed  out  of  solid  beds  of  clay^ 
and  has  served  for  a  time  to  convey  water. 
As  collecting  drains,  of  course,  they  can  be 
of  little  or  no  use.  This  mode  of  draining 
appears  to  have  been  first  practised  by 
Hannah,  an  ingenious  farmer  in  Wigton- 
shire.  He  adopted  it  for  the  purpose  of 
conveying  water  through  running  sand,  in  which  only  a  pipe  drain  will  last  for  a  mo- 
derate time.  After  a 
number  of  years  the 
clay  turves  were  found 
effective  in  conveying 
away  the  water,  and 
preventing  the  run- 
ning away  of  the  sandy 
sides  of  the  drain. 

5976.  A  mode  of 
turf  draining  in  tue 
in  CheMref  is  done  in 
the  following  man- 
ner: The  surface  of 
the  ground  where  the 
drain  is  intended  to  be 
cut,  u  marked  out  in 
parallelograms  about 
tlM  rise  of  bricks  on 
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ta&  tiiA  «|ipQiit»  is  left  of  the  width,  of  a  conunon  sod;  i.  e.  nine  inches  wide. 
These  sods  are  taken  out  at  a  spade's  depth,  and  laid  carefullj  by  the  side  of  the  drain 
fi»r  covets.  The  so<te  (a),  resembling  bricks  in  their  sixe  and  shape,  are  then  dug, 
and  laid  carefully  on  the  saniie  side  as  the  sods  intended  for  covers.  The  drain  is  thea 
sunk  to  its  proper  depth,  and  the  stuff  taken  out  is  thrown  to  the  other  side.  The 
bottom  is  levelled  with  proper  draught  for  the  water,  and  set  with  the  sods  like  bricks  (a), 
two  in  height  on  each  side  (c) ;  tboe  are  covered  with  the  larger  sods  set  obliquely  (6)  i 
the  grass  ide  of  each  sod  being  turned  downwards,     (jig.  Rep.  cf  Cheskirey  214.) 

509       ^fflnaiiy       9977.   7Vfno^dratfi(^.  509.)  is  formed  by  the  draining.^ 

plough  of  that  name,  already  described  (2522.),  with  theman^ 
ner  of  using  it.  It  is  chiefly  useful  in  pasture-landsyand  espe* 
cially  in  such  as  have  some  declivity,  or  are  formed  into  ridges. 
S978.  The  wieel  dram  is  a  very  ingenious  invention,  de- 
scribed in  The  Jtgricultural  Report  of  the  County  of  Bues.  It  consists  of  a  drsining- 
wheel  of  cast-iron,  that  weighs  about  4  cwt.  It  is  four  feet  in  diameter ;  the  cuttings 
edge  or  extremity  of  the  circumference  of  the  wheel  is  half  an  inch  thick,  and  increases 
in  thickness  Cowards  the  centre.  At  iHoen  inches  deep  it  will  cut  a  drain  half  an  inch 
wide  at  the  bottom,  and  four  inches  wids  at  the  top.  llie  wheel  is  so  placed  in  a  fiame« 
thaft  it  may  be  loaded  at  pleasure,  and  made  to  operate  to  a  greater  or  less  depth,  accord- 
ing to  the  resistance  made  by  the  ground.  It  is  used  in  winter  when  the  soil  is  softs 
and  the  wheel  tracks  are  hither  immediatdy  filled  with  strsw  ropes,  and  lightly  covered 
over  with  earth,  or  they  are  left  to  crack  wider  and  deeper  till  the  ensuing  summer ; 
after  which  the  fissures  are  filled  with  copes  of  straw  or  of  twisted  twigs»  and  lightly 
covered  with  the  most  poroiia  earth  ttvrt  is  ,st  hand.  Thus*  upon  grass  or  ley  lands,  hollow 
dnin%  which  answer  eitremely  well,  are  formed  at  a  trifling  expense.  Jt  is  said,  thai 
twehpe  acres  asay  be  liilly  gone  over  with  this  draining*wheel  in  one  day,  so  as  to  mako 
aula  afc  all  necessary  distances. 

3979k  Shtrfiice-guUerg  made  hy  cart'whedt  have  been  used  by  Middleton,  on  mesdowa 
in  Surrey.  To  the  felly  of  a  common  cart-wheel  (Jig,  510  a)»  is  added  a  piece  of  wood» 
the  as^tion  9$  which  is  aitiunoated  triangle  (b),  and  on  this  is  fixed  a  piece  of  510 
Iron  completing  the  triangle  (e).  The  cart  is  loaded  and  driven  so  as  the  pre- 
pared wheel  may  run  in.  the  furrow ;  or,  if  there  are  no  furrows,  both  wheels 
may  be  prepared,  and  the  loaded  cart  drawn  by  two  horses,  may  be  led  over 
the  whole  field,  forming  parallel  gutters,  at  four  or  five  feet  distance.  The 
advantage  of  this  mode  c^  suKfiu»  draining  is,  that  the  herbage  is  only  pressed 
down,  not  destroyed,  and  rises  up  again  in  spring.  The  operation,  for  that 
season^  reauirea  to  be  renewed  every  winter. 

3980.  The  best  aetuon  fir  marking  otU  and  forming  drains,  is  the  spring  or 
begianiag  of  summer;  because  then,  the  land  springs  being  still  in  vigor,  are 
■kore  easily  d&covered  and  traced  than  at  a  later  period.  When  the  ground  is 
soft  on  the  sticface^  it  is  a  useful  precaution,  after  the  line  of  drain  is  indicated,  to  cart  on 
the  materials  for  filling  before  digging  the  drain,  as  the  weight  of  the  carriages  and  horses 
are  apt  to  press  in  the  ludea  of  the  <hrain.  In  the  case  of  straw,  turf,  or  earth  drains, 
where  the  ground  is  of  a '  firm  texture^  this  precaution  does  not  apply.  In  filling 
drains,  the  earth  should  always  be  raised  somewhat  above  the  general  surfiu^e,  to  make 
allowance  for  sinking. 

3981.  Ififirvung  smali  drains,  chiefyfor  retentwe  soils,  the  common  plough  has  been 
used  in  many  plaoes,  and  with  some  advantage.  The  method  practised  by  Youngs 
of  Clare,  and  which  he  has  himself  described  in  The  Annals  of  Agriculture,  from  very 
ample  practice,  is  this :  he  says,  when  he  has  marked  the  drains  in  a  field  usually  a  rod 
asunder,  he  draws  two  furrows  with  a  common  plough,  leaving  a  baulk  betwixt  them 
about  fifteen  inches  wide ;  then  with  a  strong  double-breasted  plough,  made  on  purpose^ 
he  splits  that  baulk,  and  leaves  a  clean  furrow  fourteen  or  fifteen  inches  below  the  sur^ 
fac^  but  where  the  depth  of  soil  requires  it,  by  a  second  ploughing  he  sinks  it  to  eight* 
een  or  twenty  inches :  it  is  then  ready  for  the  land-dttcfaing-spade,  with  which  he  digv 
fifteen  inches  deep,  a  drain  as  narrow  as  possible.  But  the  method  followed  bj  some 
fermers,-who  do  not  possess  ploughs  made  on  purpose  for  the  work,  is  this :  With  their 
common  plough,  drawn  by  four  or  five  horses,  and  usually  stirring  about  fiuur  or  five 
inches  deep,  they  turn  a  double  furrow,  throwing  the  earth  on  each  side,  and  leaving  a 
baulk  in  the  middle.  This  baulk  they  raise  by  a  second  bout,  in  the  same  manner :  then 
they  go  in  the  open  furrow  twice,  with  their  common  double-breast  plough*  gettii^g  what 
depth  they  can.  After  this  they  shovel  out  all  the  loose  noould  simI  ineq|uaUties  to  the 
breadth  of  about  a  foot ;  and  thus  having  gained  a  clear  open  furrow,  the  depth)  varying 
according  to  the  soil  and  ploughs,  but  usually  about  eight  or  nine  inchesi  they  dig  one 
spit  with  a  draining  spade  sixteen  inches  deep«  thus  gaining  in  the  whole  twenty-fiMu:  qr 
twenty-six  indies.     But  as  this  depth  ia  seldom  sufficient,  when  necesasvy  tfae}^  tha^ 
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out  another,  or  even  two  otlKr  ipiK,  wUcb  nukes  the  whole  depth  fVom  thictf  to  foity 
iDchei. 

3933'  The  duration  ofdnaat  nuM  neceMrily  depend  on  the  netura  of  the  iii»tCT<»U 
with  which  they  are  filt«),  end  ill  ume  measure  an  the  qathtj  of  the  rail,  ■■  certetn 
ipeciei  of  land  have  the  power  of  preaerving  wood  or  other  periifaeble  nBtfrials  nuicb 
longw  than  otben.  Stonei  last  till  accidental  caiuca  impede  the  flowing  of  the  waUr, 
and  tovf  laM  for  ever.  Wood  periahe*  in  certain  periodi,  but  it  doei  not  follow  that 
the  drains  should  slop  ;  if  the  earth  archei,  the  water  will  neceasarily  continue  to  flow, 
which  ig  found  to  be  the  case  when  wood,  straw,  and  atubble,  an  ratten  and  gone. 
Drains  that  hare  been  filled  with  bushes  and  straw,  both  which  war*  rotten,  ha*e  been 
observed  to  run  well  fort;  jean  after  making. 

3953.  Tke  eipeme  of  draiat  will  of  coune  mj  with  the  iiril,  depth,  price  of  labor, 
&c.,  and  these  drcuoutances  are  so  di&eitnt  in  d^erent  diatricta,  and  enn  in  difibfcnt 
pariiihes,  that  it  account  for  the  various  rcporta  oT  writers  on  Ibe  sulgect.  Those  Ui- 
men  who  are  most  solicitous  to  hare  Ibe  work  well  parlbnned,  contract  vrilh  men  6alj 
tor  digging  and  leaving  dean,  in  order  that  the  filling  may  be  done  by  men  paid  b;  the 
day,  as  a  greater  security  that  it  sluutd  be  executed  with  all  poasiUc  Dare ;  whatever 
may  be  Ae  expense  and  trouble  incuirtd  in  draining,  it  may  be  safely  vaerted,  that  if 
the  work  is  Judiciously  contrived,  and  properly  eiecated,  no  kind  af  outlay  will  prove 
BB  beneficial  to  the  culliiator. 

3954.  Tlu  enemitt  of  draini,  according  to  Manhal,  are  DKries.  field  mio^  and  the 
roots  of  trees  i  the  two  first  may  he  kept  under  by  traps  or  other  dericea  (  but  tbe  late 
enemy  is  not  easily  guarded  against  but  in  the  laying  out  of  Ibe  drain,  wbidi  should 
always  if  possible  be  kept  distant  Innn  Inea  ar  woody  plants  of  any  description. 

Sect.  VII.     Qf  (Ae  ImpUnuHtt  ptctdiar  to  Draudng. 

3985.  TBetHibfnai'iartorfrwunganehitajtoftha^iadekiiid;  then  are  also  boriiv 

3986.  The  draimng-tnap  (Jg.  511  a,  b,  e),  is  a 
crooked  kind  of  tool  made  use  of  in  sotae  cases  for 
ctcsring  out  the  loose  materiab  traa  the  bottoma  of 
drains.  It  is  fonoed  of  difibrent  sines  and  breadtha, 
according  to  the  drains,  and  in  working  is  drawn  or 
pushed  along  the  bottom.  J' 

39ST.  Tie  draijmg  ilmid  [rf\  is  another  sort  of  if* 
implemeot  employed  for  the  same  purpose  as  the  above.  I 
It  is  made  with  a  crooked  handle,  and  the  edge  of  the  ]\ 
shovel  part  is  turned  up,  in  order  to  prevent  the  ma-  | 
terials  from  falling  olT.  r^ 

3yS8.  The  draining  lod  knife  (t),  is  an  implemeul  \l/ 
nude  use  of  with  great  benefit  in  scoring  or  cutting  LV 
out  tbe  sward  in  forming  drains. 

3939-  i>ainiag  Mpada  {/,  g,  h),  are  made  of  different  breadths,  so  as  to  follow  each 
other,  and  cut  ilie  drains  narrow  at  the  bottoms.  An  upper  and  piHnted  draining-spade, 
(g)  is  in  general  use,  and  a  wooden  one  (A)  is  employed  in  peat  soils. 

3990.  The  draining  itraiB-lwiUing  tngiut,  is  a  machine  of  very  simple  conitructioo, 
already  described  (245T.).  and  capable  of  being  readily  removed,  contrived  for  the  pur- 
pose of  taisCing  straw  into  ropes,  in  order  to  the  filling  of  drains  with  it. 

3991.  TAecornnxm  iorer  and  pra/ii>rer  have  been  already  described  (34S6.  S43a] 

3992.  The  common  draimng  auger  512 
(j^.  51S.}.  consists  of  four  parti,  the                        ^ 
shell  or  wimble,  Ibe  chisel,  tbe  rod,!            '        ..  sa  ^~- 
and  the  handle.      The  auger  shell  or                       |l  ^^ 
wimble  (e),  »sil  is  v»riouslyt«lled,for                                   r— . 
euavatiog  the  earth  or  strata Ilirough              -.■                   Irll 
which  it  passes,  is  generally  from  two                       ^                li 
andahalftolhreeandahalfiocbesin    /;                        ffg      ^ 
diameterjthehollowpartof  itonefoot  ^  ■     ^'           '^ 
four  indtes  in  length,  and  constructed 

nearly  in  tbe  shape  of  the  wimble  _  _  _ 

used  by  carpenters,  only  the  aides  of  the  shell  come  closer  to  one  another,  lite  rods  (a)  ,- 
are  made  in  separate  piece*  of  four  feet  huig  each,  that  screw  into  one  another  to  aay 
assignable  length,  one  after  another,  as  the  d^ith  t^lhe  hole  raquites,  Tbe  du  above 
the  auger  is  ahoutan  inch  square,  unless  at  the  jcHnIa,  where,  for  ihe  sake  of  strength, 
they  are  a  quarter  of  so  inrfi  more.  There  is  also  a  chisel  and  punch  (b),  adapted  tar 
screvring  on  in  going  through  hanl  gravel,  or  other  metallic  substances,  to  accelerate  tb* 
pMsaga  of  tbe  auger,  which  cguld  not  otfaovisa  perfotUe  such  hard  bodies    -The  poo*' 
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is  often  used^  when  the  auger  is  not  applied,  to  prick  or  open  the  sand  or  gravel,  and 
give  a  more  easy  issue  to  ttw  water.  The  chisel  is  an  inch  and  a  half  or  two  inches 
broad  at  the  point,  and  made  very  sharp  for  cutting  stone ;  and  the  punch  an  inch  square, 
like  the  other  part  of  the  rods,  with  the  point  sharpened  also.  There  is  a  shifting  handle 
of  wood  (d)f  that  is  fastened  with  two  iron  wedges  affixed  to  it,  for  the  purpose  of  turn* 
ing  round  the  rods  in  boring ;  and  also  two  iron  keys  (f,  c),  for  screwing  and  unscrew- 
ing the  rods,  and  for  assisting  the  handle  when  the  soil  is  very  stifi^  and  more  than  two 
men  required  to  turn  it. 

309S.  Tojwige  tohen  to  make  ute  of  the  barer  is  a  difficult  part  of  the  business  of  drain- 
ing. Some  have  been  led  into  a  mistaken  notion,  both  as  to  the  manner  of  using  it, 
and  purpose  for  which  it  is  applied.  They  think,  that  if  by  boring  indiscriminately 
through  the  ground  to  be  drained,  water  is  found  near  enough  the  surface  to  be  reached 
by  the  depth  of  the  drain,  the  proper  direction  for  it  is  along  these  holes  where  water  has 
been  found,  and  thus  make  it  the  first  implement  that  is  used.  The  contrary  is  the  case, 
and  the  auger  is  never  used  till  after  the  drain  is  cut ;  and  then  for  the  purpose  of  per- 
forating any  retentive  or  impervious  stratum,  lying  between  the  bottom  of  the  drain  and 
the  reservoir  or  strata  containing  the  spring.  Thus  does  it  greatly  lessen  the  trouble 
and  expense  that  would  otherwise  be  requisite  in  cutting  the  trench  to  that  depth  to  which, 
in  many  instances,  the  level  of  the  outlet  will  not  admit. 

5994.  The  manner  ofuting  it  is  simply  thus :  in  working  it,  two,  or  rather  three  men 
are  necessary.  Two  stand  above,  one  on  each  side  of  the  drain,  who  turn  it  round  by 
means  of  the  wooden  handles,  and  when  the  auger  is  full  they  draw  it  out ;  and  the  man 
in  the  bottom  of  the  trench  clears  out  the  earth,  assists  in  pulling  it  out,  and  directing 
it  into  the  hole,  and  he  can  also  assist  in  turning  with  the  iron  handle  or  key,  when  the 
depth  and  length  of  rods  require  additional  force  to  perform  the  operation.  The  work- 
men should  be  cautious  in  boring,  not  to  go  deeper  at  a  time  without  drawing,  than 
the  exact  length  of  the  shell,  otherwise  the  earth,  day,  or  sand,  through  which  it  is  bor- 
ing, after  the  shell  is  full,  makes  it  very  difficult  to  pull  out.  For  this  purpose  the 
exact  length  of  the  shell  should  be  regularly  marked  on  the  rods,  from  the  bottom  up- 
wards. Two  flat  boards,  with  a  hole  cut  into  the  side  of  one  of  them,  and  laid  along- 
ride  of  one  another  over  the  drain  in  the  time  of  boring,  are  very  useful  for  directing 
the  rods  in  going  down  perpendicularly  for  keeping  them  steady  in  boring,  and  for  the 
men  standing  on  when  performing  the  operation. 

5995.  The  horixonUd  auger  (J^.  51S.),  is  another  boring  instrument  emplojred  in 


particular  cases.  It  was  invented  by  Halford,  of  Hathern,  in  Leicestershire,  but  b 
little  used.  The  advantages  of  it  are,  in  some  cases,  considerable,  by  lessening  the 
expense  of  cutting,  and  performing  the  work  in  a  much  shorter  time.  Where  a  drain 
or  water-course  has  to  pass  under  a  bank,  road,  hedge,  wall,  riviAet  of  water,  or  for 
drying  marUpits,  &c.  it  may  be  used  to  advantage  in  excavating  a  sufficient  passage  for 
the  'water,  without  opening  a  trench.  In  laying  leaden  pipes  for  the  conveyance  of 
water,  it  is  also  useful  in  making  a  hole  in  which  the  pipe  may  be  laid  without  opening 
a  cut  on  purpose.  For  tapping  springs,  or  finding  water  at  the  bottom  of  a  hill,  either 
for  the  supply  of  a  house,  or  for  draining  the  ground,  it  may  likewise  be  used  with  suc- 
cess ;  as  the  water  of  the  spring  when  hit  on,  will  flow  more  easily,  and  in  greater 
abundance  through  a  horisontal  or  level,  than  through  a  perpendicular  outlet. 

3996.  The  manner  ofutmg  it  is  this :  suppose  a  lake  or  pond  of  water,  surrounded 
with  high  banks,  to  be  emptied,  if  the  ground  declines  lower  on  the  opposite  side,  find 
the  level  of  the  bank  where  the  perforation  is  to  be  made.  There  smooth  the  surface 
of  tbf  ground  so  as  to  place  the  frame  neariy  level  with  the  auger,  pointing  a  little  up* 
warda.  It  requires  two  men  to  turn  the  handles  at  top  (a),  in  order  to  work  it ;  and  when 
t|M  «ugtr  or  sl)«UJafi]U,  die  rod*  «i«  drawn  bock  bfrereimg  the  kmer  handle  (i);  arid 
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^  ^."!"!?J*  .*"  *^°* ''*"*••"*•»« '^»*~  «•»»•  I«  boring  Aiwiri,* 
^d^  ^llir^  •'•''•  *'">.'~i'*M  *»A  through  from  tWrt,  to  forty  f^  inS^y' 
S^  «!?i^  °?  •nterrupfton  from  bud  .tone.,  which  will  ^quins  L  cbW  tThi 
^  .hJL  "i^  "^  '^  ^f^''  •"*  '°»8^  •*"• «°  ^°*  throughT*  If  the  UngS  to  te 


Chap.  XL 

Of  Embanking  and  otherwise  jprotecting  Lands  from  the  Overflowing  or  Encnwchment  ^ 

Biuers  or  the  Sea. 

3997.  Lands  a((foining  rivers  or  the  sea,  are  frequently  subject  to  be  overflowed,  or 
washed  away»  or  to  be  injured  by  the  course  of  rivers  being  changed  during  great  floods. 
The  sulject  of  this  chapter  therefore  embraces  that  of  embanking  and  guarding  the  banks 
of  rivers. 

Sect.  I. '    Of  Embanking  Lands  from  Rioers  or  the  Sea, 

3998.  The  great  value  (f  attuvial  soil  to  the  agriculturist,  Do  doubt,  gave  rise  to  the 
invention  of  banks,  or  other  barriers,  to  protect  soils  from  the  overflowing  of  their  accom- 
panying rivers.     The  civilized  nations  of  the  highest  antiquity  Were  chiefly  inhabitants  of 
valleys  and  alluvial  plains ;  the  soil,  moisture,  and  warmth  of  which,  by  enlarging  the 
parts,  and  ameliorating  the  fruits  of  the  vegetable  kingdom,  afforded  to  man  better  nou- 
rishment at  less  labor  than  could  be  obtain«l  in  hilly  (Ustricts.     The  country  of  Paradise 
and  around  Babylon,  was  flat,  and  the  soil  saponaceous  day,  occasionally  overflowed  by 
the  Euphrates.     The  inhabited  part  of  Egypt  was  also  entirely  of  this  description. 
Historians  inform  us,  that  embankments  were  first  used  by  the  Babylonians  and  Egyp. 
tians,  very  little  by  the  Greeks,  and  a  good  deal  by  the  Romans,  who  embanked  the 
Tiber  near  Romej  and  the  Po  for  many  stadia  from  its  embouchure.     The  latter  is 
perhaps  one  of  the  most  singular  cases  of  embankment  in  the  world. 

3999.  The  oldest  embankment  in  England  is  that  of  Romney  Marsh,  as  to  the  origin 
of  which,   DugdaTe  remarks,  "  there  is  no  testimony  left  to  us  fropi  any  record  or 
historian."  (History  of  Embanking  and  Draining,)     It  is  conjectured  to  have  been  the 
work  of  the  Romans,  as  well  as  the  banks  on  each  side  of  the  Thames,  for  several  miles 
above  London,  which  protect  from  floods  and  spring  tides,  several  thousand  acres  of  the 
richest  garden  ground  in  the  neighborhood  of  the  metropolis.     The  commencement  of 
modem  embankments  in  England  took  place  about  the  middle  of  the  seventeenth  century, 
under  Cromwell.     In  the  space  of  a  few  years  previously  to  1651,  425,000  acres  of  feiA^ 
morasses,  or  overflowed  muddy  lands,  Wp/e  recovered  in  Lincolnshire,  Cambridgteshii^, 
Hampshire,  and  Kent;  and  let  at  from  2s.  6d.  to  30f.  an  acre.    (£farte*s Essays,  p.  54.,  Sd 
ediL)     Vermuyden,  a  Fleming  by  birth,  and  a  colonel  of  horse  under  Cromwell,  wBo 
had  served  in  Germany  during  the  thirty  years*  war,  was  the  principal  undertaker  of 
these  works. 

4000.  Very  Utile  has  been  written  on  the  subject  of  embankments,  as  a  separate  brandi 
of  art,  by  British  authors.  Dugdale^s  work  is  entirely  historical  and  topographical^ 
But  the  writings  of  Smeaton,  Young,  Gregory,  &c.,  contain  the  general  principles  Oki 
Which  is  founded  the  art  of  embanking,  and  every  other  operation  connected  with  water,- 
and  Beatson,  in  Communication  to  Board  if  jigricufture.  Dr.  Anderson,  Marshal,  and 
some  others,  have  written  on  the  practice  of  the  art.  The  works  of  this  sort  constructed 
in  our  own  times  will  be  found  described  in  The  Agricultural  Reports  of  the  maritime 
touiltiesj  especially  of  Lincolnshire,  by  Arthur  Young.  We  shall  first  submit  some 
general  remarks  on  the  principles  of  designing  embankments,  and  next  describe  the  prin^^ 
dpal  kinds  of  banks  with  their  application. 

StTBSiCT.  1.     General  Princijdes  of  designing  Embankments* 

4001.  The  thtory  <f  emhanking.  Marshal  observes,  is  beautifully  simple.  Th«out-' 
Irard  waters  having  been  resisted  by  a  line  of  embahkment,  and  having  receded,  thobe 
that  have  cbUected  internally  are  enabled,  by  their  own  weight,  to  open  a  valve,  Which  i» 
placed  in  the  fbot  of  the  bank,  and  effect  their  escape :  thus  securing  the  embanked 
lands  from  inundation,  though  beset  on  every  side  with  water. 

4002.  The  pressure  of  ttill  water  against  the  sides  of  the  vessel  containing  it,*  being  as 
its  depth,  it  follows,  that  a  bank  of  any  material  whatever,  impervious  to  wsVer,  whose 
■ectioo  is  a  right  angled  triangle,  and  the  height  of  whose  perpendicular  side  is  equal  to 
that  of  the  Water  it  is  to  dam  in,  will  biilahce  or  resist  this  water,  whatever  may  be  llw 
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liiiidHi  of  the  raiface  of  the  latter;  aad,  therefore,  that  sihat  bm  width  or'  extent  is  con* 
oemed,  it  b  just  as  easy  to  exclude  the  Atlantie  ocean  aa  a  pond  or  a  river  of  a  few  yards 
in  width. 

4003.  EmbanhnefUt  may  be  coaaidered  in  regard  to  their  situation^  direction,  con- 
Btnidion,  and  materials. 

4004.  TJie  ntuatioH  of  the  bank  should  be  such  Aat  its  base  may  not  be  exposed 
unnecessarilyi  to  the  immediate  action  of  the  waves,  or  the  current.  And,  wheie  the 
quantity  of  water  is  limited,  as  that  of  land  floods  in  a  particular  river  may  be  said  to 
be,  the  more  room  it  has  left  to  spread  in,  the  less  height  and  strength  the  bank  will 
require ;  and  the  power  of  the  current  will  be  proportionably  lessened.  It  is  to  be  recol- 
lected, however,  in  all  cases  where  the  channel  of  the  water  is  liable  to  be  warped  or 
filled  up,  by  sulliage,  that  the  narrower  the  space  is,  in  which  the  water  is  confined,  the 
stronger  will  be  its  current,  and  the  less  silt  will,  in  ordinary  cases,  be  deposited. 

4005.  The  direction  tfembdnkment  should  be  free  from  sharp  angles,  so  as  to  oerasinn 
the  least  possible  resistance  to  the  current,  whether  of  a  land-flood,  or  the  tide. 

4006.  In  the  conetruction  or  form  of  the  bank  there  are  certain  principles  to  be  ob- 
served. Its  height  and  strength  ought  ever  to  be  proportioned  to  the  depth  and  weight 
of  water  which  it  will  have  to  sustain :  and,  to  increase  its  firmness,  the  inner  ^ce 
should  lean  towards  it,  as  a  buttress.  But  it  is  on  the  construction  of  the  outer  face,  its 
strength,  firmness,  and  durability  principally  depend,  lliis  ought  to  be  made  sloping,  to 
a  degree  of  flatness ;  for  the  twofold  purpose  of  preventing  resistance,  and  taking  off  the 
weight  of  water.  In  difficult  cases,  the  outer  surface  may  form  an  angle  with  a  per- 
pendicular line  of  45  to  60  d^prees,  according  to  the  force  to  be  guarded  against,  and 
the  materials  to  be  emplbyed. 

4007.  The  materials  of  the  body  of  the  bank  (as  well  as  of  the  inner  face),  where  the 
foundation  is  sound  and  firm,  and  the  bank  can  be  carried  up,  at  a  proper  season,  wilii- 
out  great  molestation  from  the  water,  may  generally  be  the  natural  soil  of  the  lands  to 
be  embanked.  And,  where  merely  the  weight  of  stagnant  or  slowly  moring  water  is  to 
be  guarded  against,  the  outer  slope  may  be  of  the  same  material.  But  where  force, 
whether  of  waves  or  a  strong  current,  will  act  immediately  upon  the  bank,  its  outer  face 
ought  to  be  made  proof  against  it ;  and  its  base  to  be  particularly  guarded,  to  prevent  its 
being  undermined ;  the  most  mischievous  and  irreparable  disaster  of  embankments. 
Hence,  when  the  foundation  is  not  sufficiently  firm,  piles,  timber,  and  masonry  may  be 
required,  to  insure  success.  And  no  man  ought  to  begin  a  work  of  this  nature,  vritfa- 
out  attentively  guarding  it  against  every  probability  of  miscarriage. 

4008.  A  iystem  of  drains  and  floodgates  is  requisite  for  the  purpose  of  freeing  the  em- 
banked lands  from  internal  waters. 

4009.  In  designing  and  setting  out  the  main  drainf  or  discharging  channel,  on  theoutude 
of  the  embankment,  there  are  points  which  require  particular  attention.  Hie  situation 
of  the  outfall,  or  mouth,  vrith  respect  to  the  current  of  the  water  into  which  it  opens,  is 
of  considerable  importance.  It  ought  to  be  such,  that  the  current  of  the  receiring  water 
will  not  warp  up  the  channel  of  the  drain ;  but  such,  on  the  contrary,  as  will  tend  to  dear 
the  mouth  and  keep  the  channel  free.  If  it  were  not  to  preserve  the  requisite  character 
of  an  elementary  work,  it  might  be  deemed  unnecessary  to  add,  that  Uie  mouth  of  the 
discharging  drain  should  be  situated  as  low  as  given  circumstances  and  a  prudent  ex- 
penditure will  allow,  beneath  the  floodgate  of  the  embankment ;  in  order  that,  by  inducing 
a  sufficient  current,  the  floodgate,  as  well  as  the  mouth  of  the  channel,  may  become  free 
from  obstructions.  Against  the  open  sea,  or  a  wide  estuary,  where  there  is  no  disgoiging 
channel,  but  where  the  waves  reach  the  foot  of  the  embankment,  two  floodgates  may  be 
required ;  one  on  the  outer  side  to  sustain  the  force  of  the  waves,  and  prevent  their 
blowing  up  the  inner  works ; .  the  other  within  to  secure  the  passage  the  more  effectually. 
The  outer  gate  in  this  case  is  liable  to  be  lifted  with  the  agitation  of  the  waves,  and 
thereby  to  admit  much  water ;  but  the  inner  valve  being  in  a  still  undisturbed  situation 
effectually  stops  its  progress. 

40 1 0.  inhere  the  discharge  is  made  immediately  behind  a  shifting  beach,  and  especially  where 
the  floodgate  is  necessarily  placed  level  with  or  beneath  the  general  surface  of  the  gravd 
bank,  through  which  the  waters  have  been  wont  to  force  a  channel,  the  valve  b  lii^le  to 
be  buried,  and  the  channel  to  be  closed  up  by  every  spring  tide,  and  by  every  gale  of 
wind  which  sets  in  upon  it ;  and  cannot  be  kept  free  but  by  unceasing  labor  and  expense. 
In  -an  obstinate  case  of  this  kind  on  Lord  Cawdor's  estate,  in  Pembrokeshire,  the  dis- 
diarging  floodgate  is  defended  by  a  covered  channel,  carried  out  through  the  line  or 
ridge  of  beach  into  the  sea ;  being  made  strong  enough  to  suatain  the  weight  of  the  heaviest 
breakers.  ThiS)  it  is  true,  has  been  effected  at  a  great  expense,  but  nevertheless  the  im- 
provement being  of  considerable  magnitude,  with  great  profit :  and  in  every  case,  where  an 
external  valve  is  required,  and  where  it  is  liable  to  be  silted  up,  or  loaded  with  sand  or 

.  gmvel,  great  attention  to  the  outward  channel,  or  some  defence  is  necessary.     For  the 
Soodgate^  when  loaded,  cuts  off  all  communication  between  the  pent  up  watere  and  the 
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m«liiil»Ii  dwt  fupciuDd  tbnii.  Hwj  onncW,  bylooMMing  dw.olMnictiag  maUv,  m 
nature  would  odiawue  direct  them,  Itorcc  tbeir  ny  ttami^  it;  aor  bf  ■uraisuatiiig  it, 
can  thej  wear  down  a  channtt,  and  thnt  ut  tbMDKlTW  at  Ubtrty. 

40II>  /ti  orrffwirycajei,  llw  autarSoodgMBoaf  baguardid  bjiapilcfencaar  jet^, 
run  out  fram  the  foot  of  the  embanknunl,  acrait  (be  known  diift  cf  the  beach  |  .aiKl  ia 
RKb  ■  manner  la  not  to  interrupt  tba  outfall  cbaonel  of  the  water ;  the  frarel,  &c.  which 
sUcb  a  aafeguald  may  aecuinulala,  being  remoted  irom  time  to  tim«  as  occaiioB  mi^ 

1018.  ThebtUatatmetimeflAeJloodgaleforliKiueaavwmoinceMidamioauthe 
common  ralie,  hingcingat  the  top,  swinging  outward  and  &Uin(  into  a  nbbeted  fianWa 
In  forming  and  banging  a  floodgate  of  thii  ooutnictkia,  tbarc  are  a  few  partioulan 
worthy  of  attention.  It  rtKHild  be  made  of  Maaoned  wood,  and  Might  to  b«  doubU  j  the 
boards  or  planks  of  which  k  is  formed  being  made  to  croae  each  other,  to  prcnnt  itt 
casting.  It  ihould  Ml  truly,  and  6t  neatir  withhi  a  surroUDdiog  nbbet  (to  kwen  the 
powrr  of  the  waves  to  lift  it)  ;  but  not  so  clcaely  or  tight  a>  to  •ti<A  wbu  iwelkd  by 
ntoisture.  To  preieni  this,  as  well  as  to  gire  it  additional  tigfalnas,  its  edges  sboold  net 
be  square,  but  Jrauld  berel  somewhat  inward  in  the  manner  of  a  bung ;  the  rabbet  in 
the  frame  being  made  M  aiuwer  it.  In  fixing  ibe  fisme,  it  ought  to  be  suBcred  to  lean 
nr  batter  inward ;  in  whtdi  positian  the  door  will  shut  closer,  and  be  leas  liable  to  Oiu 
action  of  the  waves  in  an  eiposed  situatiDn  than  it  would  if  it  were  hung  perpendicularly. 
It  ought  not,  bowever,  to  Me  to  fUl  or  heavy  as  CO  prevent  ttie  tree  escape  of  lisr  inlainal 

40IS.  The  internal  vmtiri  which  rise  within  or  Ul  upon  die  area  of  the  embanked 
lands,  are  to  be  collected  by  a  main  disin,  contiaaed  upward  from  tbe  floodpte  ;  and 
fumidied  with  branches  to  spread  over  every  part  of  tbe  field  of  im[Hi]iveineiM,  eo  aa  to 
draw  ttie  water  as  it  collects,  from  every  dip  and  hollow  place,  and  thus  free  the  sur&ce 
effectually  from  stagnant  water ;  saving  tud)  only  as  may  be  wanted  for  the  uee  of  pai- 
tnring  stodc. 

4014.  If  alien  wattn  hive  a  tntural  and  accustomed  channel  Chrnngh  the  easkanked 
area,  it  may  be  found  necessary  to  raise  a  snilahle  bank  at  a  proper  distance  on  ea«h  side 
of  the  stream  ;  in  order  to  prevent  its  overflowing  the  ares  in  times  of  floods.  Wxta  it 
is  found  that  an  outlet  cannot  be  had  low  enou^  to  fVee  the  area  enliraly  frum  serfcce 
water,  it  is  requisite  (thougb  no  alien  iratiis  intrude)  to  form  an  embanked  chsosiel  or 
reservoir;  to  gsiu  the  required  outhll,  and  To  throw  the  waters  which  lodge  on  the  lower 
gnmnds  into  this  recepUcle  ;  by  a  draining  mill,  of  which  there  aie  a  gi«at  variety  of 
constructions. 

4015.  jin  miianM  dumnel,  if  tbe  banks  are  raised  Ugh  coougb,  or  are  placed  wide 
enough  asunder,  so  as  to  contain  a  sufficient  body  of  water,  may  have  a  further  use  g 
Which,  fn  some  cases,  maybe  of  the  highest  importance  to  on  improvement  of  this  nature. 
For,  by  the  hdp  of  folding  floodgates,  such  as  are  conunonly  seen  in  use  fbr  the  locks  of 
nav^aUe  canals  placed  at  Ibc  lower  end  of  this  cansi  or  reservoir,  a  body  of  water  may 
be  collected  and  rapidly  dtschai^ed ;  by  which  easy  means,  not  only  tbe  channel  of  the 
outer  drain,  but  its  mouth,  if  judiciously  contracted,  may,  from  time  to  time,  be  cleared 
from  (Astructions.  Where  alien  waters  of  a  good  quality  past  through  the  field  of  im- 
provement, an  embanked  channel  msy  be  profitably  applied  in  watering  tbe  lands;  and 
where  alien  waters,  which  have  not  a  nslursl  or  fortuitous  passage  through  it  can  he 
commanded,  and  conducted  to  it  at  a  moderate  eipenae,  they  may  prove  highly  beneficiBl, 
tbr  dtber  or  both  of  diese  purposes. 

Subwt.  2.     O/aedigiTeMDttcr^ianio/BanitingmertttUtejQrenlvdiiigWateri. 

4016.  Ifnindf  or  barUitfarexd*<^ng  neeri  ofiheitattt  generdly  fonned  af  ««th,  bat 
Hmetimes  alio  of  masonry  and  even  of  wood. 

4017.  Tht  earlhen  mill  {Jtt-S14.)  is  the 
Amplest  description  of  embankment,  and  b 
fi^uently  erected  by  temporary  occupiers  of 
lands  on  the  general  principle  of  enclosing  and 
subdividing,  which  is  sometimes  made  a  condi- 
tion of  tenure  between  the  landlord  and  tenant,  - 
this  wall  applies  to  lands  occasionatly,  but 
rarely  overflowed  or  inundated  j  and  is  set  out  , 
In  a  direction  generally  parallel  to  tbe  river  or 

Aore.  Its  base  is  commenced  on  tbe  surface  fhnn  two  to  Ave  feet  wide,  rmlariy  built 
Of  turf  on  the  outsides,  with  the  graasy  sides  underneath.  The  middle  of  the  waH  h 
Slled  up  with  loose  eardi.  The  wall  is  carried  up  with  tbe  sides  bevelled  lowardi  the 
centre,  so  as  to  flnisli  In  a  width  of  one  foot  or  eigliteen  inches  at  Ave  or  six  leet  in  ht^bt. 
Collateral  to  such  walls,  and  at  the  distance  of  three  or  four  feet,  a  small  open  dndn  la 
formed,  as  well  to  collect  the  luriacE  water  of  the  grtiuiids  wHhJn,  as  that  whidii  iA  tinn 
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of  iloodi,  will  neoemrily  oom  through  a  wall  of  this  construction.     The  water  so  col- 
lected is  let  through  the  wall  by  tubei,  or  tunnels  of  boards  515 
(Jig.  SIS.),  with  a  valve  opening  outwards  on  their  exterior 
extremity.     When  the  flow  of  water  from  without  approaches,  | 
it  shuts  the  valve,  whic\reniains  in  this  state  till  the  flood  sub- 
sides, when  the  height  of  the  water  within  being  greater  tlum  that  without,  it  presses  open 
the  valve  and  escapes.     Walla  and  valves  of  thu  kind  are  common  enough  in  the  drier 
parts  of  the  fenny  districts  of  Lincolnshire  and  Cambridgeshire. 

4018.  The  earthen  mound  (Jig.  516 
516.)  is  the  most  general  descrip-. 
tion  of  embankment,  and  as  it  is: 
executed  at  considerable  expense,  is^ 
only  undertaken  by  such  as  have  a 
permanent  interest  in  the  soil.  This  barrier  applies  to  sea  lands  overflowed  by  every  spring 
tide^  ahd  to  alluvial  plains  inundated  by  every  flood.  It  is  set  out  in  a  direction  parallel 
to  the  shore,  and  to  the  general  turns  of  the  river,  but  not  to  its  minute  windings ;  and 
it  is  placed  farther  from  or  nearer  to  the  latter,  according  to  the  quantity  of  water  in  time 
of  floods,  the  rapidity  of  the  current  from  the  declivity  of  the  bed,  the  straight  course  of 
the  stream,  and  the  intended  height  of  the  bank.  The  two  sides  of  such  a  mound  are 
generally  formed  in  different  slopes.  That  towards  the  land  is  always  the  most  abrupt, 
but  can  never  be  secure  if  more  so  tlian  45^;  that  towards  the  water  varies  from  A5°  to 
15** ;  the  power  of  the  bank  to  resist  the  weight  of  the  water,  as  well  as  to  break  its  force 
when  in  motion,  being  inversely  as  its  steepness.  The  power  of  water  to  lessen  the 
gravity  of  bodies,  or  in  other  words,  to  loosen  the  surfaces  over  which  they  flow  or  stand, 
IS  also  lessened  in  a  ratio  somewhat  similar. 

4019.  The  formation  of  the  earthen  mound  consists  merely  in  taking  earth  from  the 
general  surface  of  the  ground  to  be  protected,  or  from  a  collateral  excavation,  distant  at 
least  the  width  of  the  mound  from  its  base  line,  and  heaping  it  up  in  the  desired  form. 
The  surface  is  then  in  general  cases  covered  with  turf,  well  rolled  in  order  to  bind  it  to 
the  loose  earth.  The  earth  of  such  mounds  is  generally  wheeled  by  barrows ;  but  some- 
times it  is  led  by  carts  placed  on  a  wooden  roller  instead  of  wheels,  whidi,  with  the 
treading  of  the  horses,  serves  in  some  degree  to  consolidate  the  bank. 

40S0.  The  excavation  serves  the  same  purposes  as  the  open  drain  in  the  earthen  wall ; 
and  similarly  constructed  sluices  or  valves  are  introduced  on  a  larger  scale.  Some- 
times also  the  interior  water  is  drawn  off  by  windmills,  and  thrown  over  the  mound  into 
the  river.  This  is  very  common  in  Huntingdonshire,  and  might  be  greatly  improved  on 
by  employing  steam-engines  for  entire  districts,  one  of  which,  of  a  ten  horse  power,  would 
do  the  work  of  twenty  mills,  and  this  in  calm  weather,  when  the  latter  cannot  move. 

4021.  Embankments  of  this  description  are  the  most  univertal  of  any,  and  their  sections 
vary  from  a  scalene  triangle  of  ten  feet  in  base,  and  three  feet  in  height,  as  on  the  Forth 
near  Stirling,  and  the  Tlumes  at  Fulham,  to  a  base  of  100  feet,  and  a  height  of  ten  feet, 
as  in  the  great  bank  of  the  Ouse,  near  Wisbeach.  Hie  great  rivers  of  Germany  and 
Holland  are  embanked  in  this  way,  when  so  far  from  the  sea  as  to  be  out  of  the  reach  of 
the  tide ;  as  the  Vistula  at  Marienwerdcr,  the  banks  of  which,  near  Dantsic,  are  above 
fifteen  feet  in  height ;  the  Oder,  the  Elbe,  &c.  All  these  banks  are  closely  covered  in 
every  part  with  a  grassy  sur^Me,  and  sometimes  ornamented  with  rows  of  trees. 

40S2.  JSut  near  the  sea^  v^ere  such  banks  are  washed  by  every  tide  when  the  course  of 
the  wind  is  towards  the  shore,  and  by  all  land-floods  and  spring-tides,  grass  is  only  to  be 
found  on  and  near  their  summits.  The  rest  of  the  bank  is  bare,  and  to  preserve  it  Axmu 
the  action  of  waves,  currents,  and  the  stones,  pieces  of  wood,  and  other  foreign  mattefs 
which  they  carry  with  them,  the  surfiice  is  covered  with  gravel,  reeds,  or  straw,  kept  down 
by  pieces  of  wood  ;  faggots,  wicker  hurdles,  nets  of  straw  ropes,  straw  ropes  laid  side  by 
side  and  fiutened,  or  liandsAill  of  straw  fixed  in  the  ground  with  a  dibber  {NeaWs  TravelM 
inGermany,  {-c.  chap,  i.),  or  any  other  contrivance,  according  to  the  situation,  to  prevent 
the  washing  away  of  the  bank.  It  is  common  to  attribute  to  these  coverings  the  powef 
of  breaking  the  force  of  tlie  waves ;  but  this  power  depends,  as  we  have  already  stated^ 
on  the  slope  of  the  bank  and  its  smoothness ;  and  the  use  of  the  surface  covering,  and 
of  the  constant  attention  required  to  remove  all  obstacles  which  may  be  left  od  it  by  floodi 
and  tides,  is  to  prevent  the  loosening  power  of  the  water  from  wearing  it  into  holes. 
iPor  this  purpose,  a  sheet  of  canvass  or  straw-netting  is  as  good,  whim  it  lasts,  as  a 
covering  of  plate  iron  or  stone  pavement 

4083.  AU  banks  tohatever  require  to  be  constantly  watched  in  time  ofjloods  or  spring- 
tides, in  order  to  remove  every  object,  excepting  sand  or  mud,  which  may  be  left  by  the 
water.  Snch  objects,  put  in  motion  by  the  water,  in  a  short  time  wear  out  large  holes. 
Tbae  holes,  presenting  abrupt  points  to  the  stream,  act  as  obstructions,  soon  become 
much  larger,  and  if  not  immediatelv  filled  up,  turfed  over,  and  the  turfs  pinned  doVn^ 
or  the  new  torfs  rendered  by  some  other  means  not  easily  softened  and  raised  up  by  the 
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irater,  will  end  in  a  breach  of  the  bank.  A  similar  effect  is  produced  by  a  surface  formed 
of  unequal  degrees  of  hardness  and  durability.  The  banks  of  this  description  in  Holland, 
at  CuzhaTen,  and  along  the  coast  of  Lincolnshire,  are  regularly  watched  throughout  the 
year ;  the  sur&ce  protection  is  repaired  whenever  it  goes  out  of  repair ;  as  is  the  body  of 
the  bank  in  the  summer  season.  517 

TA«  tnound  with  pud- 


4024. 

dlewalUfig.Sn.)  It  generally 
happens  that  the  earth  of  such 
banks  .is  alluvial,  and  their 
foundation  of  the  same  de- 
scription ;  but  there  are  some 
cases  where  the  basis  is  sand, 
silt,  or  gravel;  or  a  mud  or 
black  earth,  as  in  some  parts 
of  Cambridgeshire  and  Lin- 
colnshire, which  does  not  easily 
become  so  compact.  Here  it 
is  coo^mon,  before  beginning 


I  6 


a 


the  bank,  to  bring  up  what  is  called  a  puddle-ditch,  or  section  6f  clay  (a),  in  the  centre 
of  the  highest  part  of  the  mound  in  the  direction  of  its  length,  and  of  three  or  five  feet 
wide,  according  to  the  depth  of  thf  stratum  of  silt  (6),  and  the  intended  height  of  the  bank 
(c).  When  the  clay  of  this  puddle-ditch  is  well  worked,  either  by  men*s  feet  or  clay 
rammers,  the  bank  will  be  perfectly  impervious  to  water,  and  if  against  a  mild  stream  or 
shore,  need  not  contain  such  an  accumulation  of  earth  as  where  the  imperviousness  of  thb 
bank  to  water  depends  chiefly  on  the  mass  of  materials.  As  already  observed,  the 
important  point  to  attend  to  in  this  variety  of  mound  is,  to  found  the  section,  or 
wall  of  clay,  so  deep  as  to  be  in  contact  with  a  stratum  (a)  either  by  induration ;  or  its 
argillaceous  nature,  impervious  to  water. 

4025.  Mounds  vnUi  reversed  slopes.  In  some  cases  of  embanking  rivers,  as  where  they 
pass  through  parks,  it  is  desirable  to  conceal,  as  much  as  possible,  the  appearance  of  a 
bank  from  the  protected  grounds.  Hence  the  mound  is  simply  reversed,  the  steepest 
side  being  placed  next  the  water.  It  is  proper  to  observe,  that  such  banks  are  not  so 
strong,  by  tiie  difference  of  the  weight  of  the  triangle  of  water  which  would  rest  on  the 
prolonged  slope,  were  it  placed  next  the  river,  and  are  more  liable  to  be  deranged  in 
surface  in  proportion  to  the  difference  of  the  slopes,  the  water  acting  for  a  longer  period 
on  every  part  of  the  slope.. 

4026.  Mound  faced  wUk  stones.  This  is  the  same  species  of  mound,  with  a  slope 
next  the  water  of  forty-five  or  fifty  degrees,  paved  or  causewayed  with  stones  or  timber* 
In  Holland  this  pavement  or  causeway  is  often  formed  of  planking  or  bricks ;  but  in 
England  generally  with  stones,  and  tlie  mortar  used  is  either  some  cement  which  will 
set  under  water,  or,  what  is  better,  plants  of  moss  6rmly  rammed  between  them.  The 
objection  to  such  banks  are  tlieir  expense,  and  their  liability  to  be  undermined  invisibly 
by  the  admission  of  the  water  through  crevices,  &c.  They  are,  therefore,  chiefly  used 
where  there  is  b'ttle  room^  or  where  it  is  desirable  to  narrow  and  deepen  the  course  of  a 
fiver. 

4027.  MouTui  protected  by  a  wicker  hedge.  Hiis  is  a  Dutch  practice,  and,  where 
appearance  is  no  object,  has  the  advantage  of  not  requiring  watching.  Wicker-work, 
however,  subjected  to  the  strain  of  waves,  will  be  obviously  less  durable,  than  where  it 
lies  flat  on  the  ground,  and  can  only  decay  chemically.  This  wicker  hedge  is  sometimes 
a  series  of  hurdles  supported  by  posts  and  studs ;  but  generally  in  Britain  it  is  a  dead  hedge 
or  row  of  stakes,  wattled  or  wrought  with  bushes  presenting  their  spray  to  the  sea  or  river. 
Besides  placing  such  a  hedge  before  a  bank,  others  are  sometimes  placed  in  parallel  rows 
on  its  surface ;  the  object  of  which  is  to  entrap  sand,  shells,  and  sea  weeds,  to  increase 
the  mass  of  mound,  or  to  collect  shells  for  the  purpose  of  carrying  away  as  manure. 

4028.  The  sea  wall  {Jig.  518.)  is  an  embankment 
formed  to  protect  abrupt  and  earthy  shores  or  banks  of 
rivers,  and  consists  of  a  wall,  varying  in  thickness,  and 
in  the  inclination  of  its  surface,  according  to  the  re- 
quired height,  and  other  circumstances.  Belidor,  in  his 
Tndtd  de  Hydravlique,  has  given  the  exact  curve  which 
the  section  of  such  a  wall  ought  to  have  (a,  6),  in  order 
to  resist  loose  earth,  and  wliich  is  somewhat  greater  than 
where  the  earth  behind  the  wall  is  supposed  to  be  chiefly 
firm.     Some  fine  examples  of  such  walls,  for  other  purposes,  occur  in  the  Caledoniak 

'  Canal,  and  perhaps  the  finest  in  the  world  are  the  granite  walls  which  embank  the  Neva 
at  Petersburgh,  the  construction  of  which  may  serve  as  an  example  of  a  river  cased 
witli  stone  on  a  foundation  of  soft  bog  earth* 
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40S9.  EmbankmenU  for  fixing  dr^Hng'Sands,  shdUy  or  mud.  In  several  tracts  of 
coast,  the  sea  at  ordinary  tides  barely  covers  a  surface  of  sand  ;  and  these  sands  in  dry 
weather,  during  high  winds,  are  drifted  and  blown  about  in  all  directions.  Great  part  olF 
the  Aorth  shores  of  the  Solway  FHth,  of  Lancaster  Bay,  and  of  the  coast  of  Korlblk,  is 
of  this  description.  Young,  in  his  Farmer' n  Liters,  informs  us,  that  a  considerable 
part  of  the  county  of  Norfolk  was  drift  sand,  even  as  far  inland  as  Brandon  in  Suffolk, 
before  the  introduction  of  the  turnip  culture;  and  Harte  (Essay  I.)  states  that  some  of 
what  is  now  the  richest  land  in  Holland,  was,  about  the  middle  of  the  sixteenth  century, 
of  this  description.  The  suggestion  of  any  mode,  therefore,  by  which,  at  a  moderate 
expense,  such  tracts  could  be  fixed,  and  covered  with  vegetation,  must  be  deemed  worthy 
of  notice.  The  mode  which  nature  herself  employs  is  as  follows :  AfWr  the  tides  and 
wind  have  raised  a  marginal  steep  of  land  •&  high  as  high  water-mark,  it  becomes  by 
d^prees  covered  with  vegetation,  and  chiefly  by  the  elymus  arenarius,  triticum  juoceumy 
various  species  of  juncus,  and  sometimes  by  the  gallium  verum.  With  the  exception  of 
the  first  of  these  plants  (the  leaves  and  stalks  of  which  are  manufactured  into  mats  and 
ropes  in  Anglesea,  and  the  grain  of  which  is  sometimes  ground  and  used  as  meal  in 
Ireland),  they  are  of  no  other  use  than  fixing  the  sands,  which,  being  composed  in  great 
part  of  the  debris  of  shells,  expand  as  they  decay,  and  contribute  to  raising  the  surface 
rtill  higher,  when  the  fibrous  roots  of  good  grasses  soon  destroy  the  others. 

40S0.  To  atrist  nature  infixing  drift-sands,  it  is  only  necessary  to  transplant  the  elymus, 
which  is  to  be  bad  in  abundance  in  almost  every  sandy  .coast  in  Britain ;  and  as  it  would 
be  liable  to  be  blown  away  with  the  sands,  if  merely  inserted  in  the  common  way,  it 
seems  advisable  to  tie  the  plants  to  the  upper  ends  of  willow  or  elder  rods,  of  two  or  three 
feet  in  length,  and  to  insert -tliese  in  the  sand,  by  which  means  there  is  the  double  chance 
of  the  grass  growing,  and  the  truncheon  taking  root.  Hie  elder  will  grow  exposed  to 
the  sea  breeze,  and  no  plant  tlurows  out  so  many  and  such  vigorous  roots  in  proportion  to 
its  shoots. 

403 1 .  The  mode  by  which  such  sands  were  fixed  in  Holland  was  by  the  formation  of  wicker- 
work  embankments,  and  by  sticking  in  the  sands  branches  of  trees,  bushes,  ftirie,  &c. 
in  all  directions.  These  obstructed  the  motion  of  the  sands,  and  collected  masses  of  sand, 
shells  or  mud,  and  sea-weeds  around  them,  which  were  immediately  planted  with  some 
description  of  creeping  grass ;  or,  what  was  more  frequent,  covered  with  a  thin  coating 
of  clay,  or  alluvial  earth,  and  sown  with  clover.  Though  the  most  certain  and  least  ex- 
pensive mode  of  gaining  such  lands  be  undoubtedly  that  of  seconding  the  eflfbrts  of  nature, 
by  inserting  bushes,  and  planting  the  elymus  in  this  way ;  yet  it  may  sometimes  be 
desirable  to  make  a  grand  eflfort  to  protect  an  extensive  surface,  by  forming  a  bank  of 
branches,  which  might,  in  a  single  or  several  tides,  be  filled  with  sand  and  shells.  It 
is  evident,  that  such  a  bank  might  be  constructed  in  various  ways ;  but  that  which  would 
be  most  certain  of  remaining  firm,  and  effecting  the  purpose,  would  be  one  regularly 
constructed  of  framed  timber,  the  section  of  which  would  resemble  a  trussed  roof;  each 
truss  being  joined  in  the  direction  of  the  bank  by  rafters,  and  the  whole  inside  and  surface 
stuck  full  of  branches.  To  retain  it  firm,  piles  would  require  to  be  driven  into  the  sand, 
to  the  upper  parts  of  which  would  be  attached  the  trusses.  The  hei^t  of  such  a  barrier 
would  require  to  be  several  feet  above  that  of  the  highest  spring- tides  ;  and  the  more 
its  width  at  base  exceeded  the  proportion  of  that  of  an  equilateral  triangle  the  better. 

4033.  A  mode  suHed  to  a  less  extensive  scale  of  ojieration,h  to  intersect  a  sandy  shore  in 
all  directions,  with  common  dead,  or  wicker-work  hedges,  formed  by  first  driving  a  row 
of  stakes  six  or  eight  feet  into  the  ground,  leaving  tlieir  tops  three  or  foiur  feet  above  it, 
and  then  weaving  among  these  stakes,  branches  of  trees,  or  the  tops  of  hedges.  The  I>tjtch 
Are  said  to  weave  straw  ropes  in  this  way,  and  thereby  to  collect  mud  in  the  manner  of 
warping.  This  mode  being  little  expensive  seems  to  deserve  a  trial  in  favorable  situa- 
tions ;  and,  in  so  doing,  it  must  not  be  forgotten,  that  much  depends  on  the  immediate 
management  of  the  surface,  after  it  is  in  some  degree  fixed.  In  an  extensive  trial  of 
this  sort  at  present  in  progress  on  the  west  coast  of  Scotland,  under  an  English  gentle- 
man, seeds  and  roots  are  baked  in  a  mixture  of  loam  and  dung  in  the  gravel,  and  then 
formed  into  masses,  and  scattered  over  a  sandy  surface.  TTiese,  from  their  weight,  will 
not,  it  is  thought,  be  moved  by  the  water  or  the  wind ;  but  becoming  more  or  less 
covered  with  sand,  the  mass  will  be  kept  moist,  and  the  seeds  and  roots  will  grow,  and, 
fixing  themselves  in  the  soil,  will  in  time  cover  the  surface  with  verdure.  The  experi- 
ment is  ingenious,  and  we  hope  will  be  crowned  witli  success. 

Sect.  II.     Of  guarding  the  Banks,  and  otherwise  improving  the  Couru  of  Rivtrs  and 

Streams, 

4033.  The  subject  of  guarding  the  banks  of  rivers,  is  of  considerable  interest  to  thd 
proprietors  of  lahds  situated  in  hilly  districts,  where,  in  the  valleys  and  on  the  hill  sides, 
the  streams  often  produce  ravages  on  the  banks,  and  sometimes  change  their  courses. 

4034.  The  natural  liceficc  (f  rivers.   Marshal  observes,  i»  not  only  destructive  of 
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landed  property,  frequently  of  lands  of  the  first  quality ;  but  is  often  the  cause  of  di^ 
putes,  and  not  unlrequently  of  legal  contentions,  between  neighboring  proprieton.  A 
river  is  the  most  unfortunate  boundary  line  of  an  estate.  Even  as  a  fence,  unless  where 
the  water  is  unfordable^  a  river,  or  rapid  brook,  which  is  liable  to  high  floods,  is  the 
■most  tormenting  and  inefficient.  Proprietors  have  therefore  a  double  interest  in  ac- 
commodating each  other,  as  circumstances  may  require,  with  the  lands  of  river  banks, 
so  as  to  be  able  to  fix  permanent  boundary  lines  between  their  properties.  When  the 
owners  of  estates  cannot,  by  reason  of  entails  or  settlements,  or  will  not  for  less  cogent 
reasons  accommodate  each  other,  they  have  a  line  to  tread  which  they  cannot  deviate 
from  with  prudence,  much  less  with  rectitude;  namely,  that  of  cautiously  guarding 
their  own  lands,  without  injuring  those  of  their  neighbors;  for  a  lawsuit  may  cost 
ten  times  the  value  of  the  sand  buks,  and  islets  of  gravel,  to  be  gained  by  dexterity  of 
management. 

4055.  Tli£  apenUions  for  imprvdng  rivers  have  for  their  object  that  of  preventing 
them  from  injuring  their  banks,  accelerating  their  motion,  and  lessening  the  space  of 
ground  which  they  occupy,  or  altering  their  site.  Tliese  purposes  are  effected  1]^  pien 
or  guerdes  for  altering  the  direction  of  the  current ;  works  for  protecting  the  banks ;  and 
by  changing  or  deepening  the  river's  course. 

4056.  7%eprmcipUs  on  which  thete  operatUnu  are  founded  are  chiefly  two;  first,  that 
vrater  like  every  other  body  when  it  impinges  on  any  surface,  is  reflected  from  it  at  a 
similar  angle  to  that  at  which  it  approached  it ;  and,  secondly,  th&t  the  current  of  water, 
other  circumstances  alike,  is  as  the  slope  of  the  surface  on  which  it  runs.  On  the  first 
of  these  principles  is  founded  the  application  of  piers  for  reflecting  currents ;  and  on 
the  second,  that  of  straightening  rivers,  by  which  more  slope  is  obtained  in  a  given 
length  of  stream,  and  of  course  greater  rapidity  of  motion  obtained. 

SuBSKCT.  1.     On  guarding  River  Banks. 

4057.  ji  common  cause  of  injury  to  the  hanks  of  rivers  is  produced  during  floods.  A 
tree  or  branch  carried  down  by  a  stream,  and  deposited,  or  accidentally  fixed  or  retained 
in  its  banks,  will  repel  that  part  of  the  stream  which  strikes  against  it,  and  the  impulse 
(contracted  more  or  less  by  the  general  current)  will  direct  a  substream  against  the 
opposite  bank.  The  effect  of  this  continual  action  against  one  point  of  the  opposite 
bank  is,  to  wear  out  a  hole  or  breach  ;  and  immediately  above  this  breach  it  is  customary 
to  place  a  protecting  pier  to  receive  the  impulse  of  the  substream,  and  reverberate  it  to 
the  middle  of  the  general  stream.  But  if  tliis  pier  is  not  placed  very  obliquely  to  the 
substream,  as  well  as  to  the  general  stream,  it  will  prove  injurious  to  the  opposite  bank, 
by  directing  a  subcurrent  there  as  great  as  the  first ;  and,  indeed,  it  is  next  to  impossible 
to  avoid  this ;  so  much  so,  that  Smeaton,  in  almost  every  instance  in  which  he  was  con- 
sulted in  cases  of  this  sort,  recommended  removing  the  obstacle  where  that  could  be  done, 
and  then  throwing  loose  stones  into  the  breach. 

4038.  Iiyuries  by  AoodSt  according  to  Marshal,  are  to  be  remedied  in  two  ways ; 
the  one  is  to  sheath  the  injured  banks  of  the  bays  (Jig.  51 9  o,  6,  e),   witli  such  materials 


as  will  resist  the  circuitous  current;  and  let  the  river  remain  in  its  crooked  state.  Tlie 
other,  to  erect  piers  (d),  to  parry  off  the  force  of  the  current  from  the  bank,  and  direct  it 
forward  \  with  the  twofold  intention  of  preventing  further  mischief,  and  of  bringing  back 
the  course  of  the  river  to  its  former  state  of  straightness.  It  is  to  be  observed,  that  the 
operation  of  guarding  the  immediate  bank  of  a  sharp  river  bend,  against  a  heavy  current 
meeting  with  great  resistance,  by  sheathing  it  with  stones,  is  generally  a  work  of  much 
difficulty  and  expense,  even  where  materials  can  be  easily  procured  :  while  that  of  divert- 
ing the  current  by  a  pier  may  frequently  be  accomplished  at  a  comparatively  small 
cost ;  and  its  effect  be  rendered  infinitely  more  salutary  and  permanent.  For  it  is  plain, 
that  if  the  accidental  obstruction  mentioned,  had  been  timely  removed,  no  bad  effect 
would  have  ensued  :  and  the  river  would  have  continued  its  direct  course.  Or  if,  through 
neglect,  it  had  been  suffered  to  remain  awhile,  until  its  mischief  was  discoverable;  even 
then,  if  it  had  been  moved  from  its  station  to  the  opposite  side  of  the  river,  and  placed 
in  the  part  affected,  this  small  counterpoise  might  hate  recovered  the  balance  of  the  cur 
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tent,  Rud  dincted  it  into  it>  wonted  channel.  And  in  klmoM  U17  cue,  hj  judicioiuty 
placing,  io  >  limilar  manner,  a  pier  or  other  obMruction  proportioned  to  tbc  magnitude 
of  the  power  to  be  countenicted,  the  like  eBect  may  be  prixluced. 

-4039.  In  Ike  vje  af  jiitrt  gnat  csuCian  ii  requiiite,  for  a  very  little  reflection  will 
diow,  that  Ihejr  are  more  like);  to  increase  than  lo  remedy  the  evil  they  are  intended  to 
cure.  We  have  aeen  the  injurious  effect*  of  such  pien  on  the  Tay  and  the  Dee;  and  on 
•  part  of  the  Jed  near  Crailing  iheyare  to  unmerous,  thatthe  atream  is,  to  lue  afuniliar 
phrase,  banded  about  like  a  riwt-ball,  from  one  ihore  to  the  other  ;  behiad  eiery  pier  an 
eddy  1b  formed,  and  if  the  atream  does  not  strike  the  pier  eiactly,abreachin  the  bank  takei 
place.  Many  ofthcM  piers  have,  inconsequence,  been  taken  down.  Tlie  use  of  uich  pien 
can  only  be  justified  where  the  obstruction,  from  ill -neighborhood  or  eome  sucb  caua^ 

from  an  island  of  sand  or  gravel  thrown  out  by  the  riter  near  its  middle,  and  whidi, 
however  absurd  it  may  appear,  the  interested  parties  cannot  agree  as  to  wbo  may  remove 
iL  The  case  of  buildings  also  being  in  danger,  may  justify  ludi  ■  pier  for  immediate 
protection  )  but  if  such  breaches  are  taken  in  lime,  a  few  loads  of  loose  stones  dropped 
in  the  breach,  as  recommended  by  Smeaton,  will  e&ect  a  remedy  without  the  rislt  aC 
incurring  or  occasioning  a  greater  evil. 

40*0.  In  the  emaruclim  "fpirrt,  attention  is  required  to  secure  the  foundation,  either 
hy  first  throwing  in  a  quantity  oF  loose  stones,  which  the  water  will  in  a  great  measure  dis~ 
pose  of  >o  as  lo  form  a  flat  surface ;  or  by  the  use  of  piles  either  under,  or  in  tingle  or 
double  raws  around  those  parts  of  its  base  in  contact  with  the  river,  ijig.  £20  a.)  The 
deration  (b),  where  it  is  not  required  lo  act  with  great  violence  on  the  opposite  shore, 
ought  to  be  bevelled  back  on  ail  sides  exposed  to  the  water,  towards  tfae  middle  of  the 
•tructure  {c).      In  the  most  important  cases  itones  are  the  only  fit  materials,  and  these 


ihould  be  regularly  jointed  and  laid  in  cement  according  to  the  best  practice  of  masonry. 
But,  in  genenl,  a  case  of  wicker  work,  of  the  proper  shape,  may  be  filled  in  with  loose 
atones,  tome  earth,  together  with  the  roots  of  such  plants  as  tussilago  petiutes,  elymus 
arenariuB,  gallium,  &c.  Tliese  will  form  a  barrier  of  considerable  durability  for  some 
yearv,  and  probably  till  the  evil  is  to  far  subdued  tliat,  when  the  wicker  case  decays,  its 
contents  will  have  sufficiently  consolidated  to  effect  tlie  object  without  further  care.  If 
not,  the  wicker  case  may  be  renewed.  In  ordinary  cases,  a  mere  wicker  hedge  project- 
ing into  the  water  will  eBTect  the  object  without  further  trouble. 

4041.  The  thealh,  or  land-guard  of  loose  jfoiui,  which  Marshal  recommends,  and 
which,  in  effect,  is  the  mode  already  mentioned  (4037.)  as  preferred  by  Smeaton,  is  ap- 
plicable 10  the  following  cases  :  First,  where  the  river  is  confined  in  ihe  part  where  it  ia 
required  to  be  bent,  by  rocks  or  otherwise,  to  an  unaltered  channel ;  as  it  frequently  is, 
in  subalpine  ailuations  i  and,  secondly,  where  a  deep  pool  occurs,  in  tliat  part,  in  low 
water,  so  as  lo  render  it  difficult  to  get  a  proper  fDundation  for  a  pier.  Where  the 
Awl  of  the  injured  bank  i>.  covered  with  a  pool  at  low  water,  shelve  off  (be  brink  of 
the  bank,  and  shoot  down  loose  stones  from  the  lop  of  iti  suffering  them  to  form  their 
k  own  dope,  in  the  action  of  faliinit,  and  by  the  operation  of  succcedin'T  Soudsi  eontinujoc 
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to  pour  Iham  doirn,  tintil  ^  bulk  be  Kcured,  il  leut  from  minor  floods,  and  tlien 
■tope  bmck  the  upper  part,  logire  rreedom  to  floods  of  higher  magnitude. 

104a.  When  the  channel  of  a  rapid  river  it  nnrrow  and  the  banks  undenniaed  and 
iraihed  away  bj  the  toirenti,  what  Maraha]  term*  the  land-guard  ii  to  be  used. 

4043.  Informing  a  land-guard  for  this  purpme,  he  njs,  Ihe  fbundation  ihould  be  laid 
prettj  deep,  to  guard  against  Knif  accidental  acoopingi  from  the  floodi.  The  irall  ought 
to  be  carried  up  dry,  or  without  mortar,  the  stones  being  Inid  with  their  ends  outward, 
their  inner  ends  pmntitig  to  Ihe  same  centre,  liiie  those  of  an  arch,  and  Co  be  bociced  with 
gravel,  or  eartli,  nmmed  in  firmli^  behind,  ■■  the  facing  is  carried  up.  The  coping  or 
uppermost  course  of  the  stones  i*  to  be  secureljr  bound,  with  thick  tough  sods  (6  or  10 
ioebes  deep],  whose  surfaces,  when  beaten  down,  ought  la  lie  even  with  that  oTttw  stone- 
work; and  limilar  soda  require  to  be  laid,  with  a  gentlj  rising  slope,  until  thej  unit* 
nuoothlj  with  the  natural  turf  of  the  land  to  be  defended  ;  so  that  the  waters  of  flooda, 
wRen  the]'  rise  above  the  utonework,  maj  hare  no  abruptnea  to  lay  hold  of,  but  may  pan 
away  smoothly  over  Ihe  turface  of  Ihe  land,  at  they  cammonly  do  over  imoolb  greensnrd, 
without  injury.  Finally,  the  stones  are  to  be  beaten  forcibly  into  the  bank,  with  a  rani' 
iaer,a  mallet,  or  a  small  battering-ram,  adapted  to  the  purpose ;  thus  rendering  the  whole 
Compactand  firm,  to  resist  the  current.  Where  vacancies  or  fissures  still  appear,  longsplin- 
len  of  stone  are  to  be  driven  in,  as  wedges,  to  increase  the  Srmncss,  and  prevent  tlw  nir. 
reot  iTom  tearing  out  on  unguarded  stone.  It  follows,  in  course,  that  the  largest  and 
longe^  of  the  stones  ought  to  be  used  where  the  greatest  resistance  is  known  to  be  required. 

4044.  T^rtjiairtofabiittcarkoflliitBirt,  like  every  other  species  of  fiver  fence,  rs- 
quire  to  he  attended  to  from  time  to  time,  especially  after  great  floods.  Jf  the  IViuod- 
atioD  be  laid  bare,  it  r«quira  to  be  re-covered  with  rough  gravel,  or  with  stones  throwD 
looHiy  against  it.  If  any  of  the  facing  stones  be  displaced  or  loosened,  they  are  to  b« 
replaced  with  others,  or  to  b«  wedged  in  afresh.  Or,  if  the  lurf  which  bindi  then 
top  be  dlKurbed,  the  lorn  part  should  be  cut  out  square,  aiKl  be  firmly 
filled  up  with  fresh  turves. 

Sdhict.  3,      Of  Chanpng  the  Ciwte  of  Riaert. 

4045.  A  river  oHoit  covrm  u  tn  a  ilraifhl  line,  or  nearly  so,  hardly  ever  nukai  anj  to- 
croachment  on  its  banks,  unless  perhaps  in  very  large  rivers,  when  they  rise  aboTe  Ibnr 
utual  level,  eitlier  by  an  increase  in  their  own  waters,  or  their  flow  being  in  some  degre* 
intempted  by  the  tides.  Hence,  whenever  a  river  is  narrow  in  its  channel,  and  windi 
connderably,  any  miachief  it  commonly  occaiions  may  be  pr(renlad  by  deepening  and 
■tnightening  the  course  of  the  stream.      {Code  <f  Agr.  p.  319.] 

4046.  The^teraHonif  tke  amneofariBeT  or  frmoi:  Is  attended  with  difficulty  oodei* 
pense,  according  to  the  panicular  circumstances  belcaif  ing  to  it.  In  a  simple  case,  in 
which  sne  straight  cut  only  is  required,  the  principal  difficulty,  and  that  which  requirMtb* 
beat  skill  of  the  artist,  lies  in  directing  the  cumnl  of  the  first  Hood,  out  of  the  old  into 
ibt  new  channel.  But  if  a  bend  of  the  old  channel  can  be  made  uae  of,  this  difficulty 
may  be  said  to  vanish.  The  mouth  of  the  new  cut  receive*  the  current  with  a  straight 
anine;  consequently,  if  it  be  made  of  sufficicDt  capacity,  the  river,  in  a  flood,  can  bava 
no  pnqiensity  left  lowarda  iti  old  channel :  and  tbe  loose  materiaU  which  rise  in  forming 
the  mouth  of  tbe  new  cut,  vrill  genetally  be  sufficient  to  turn  the  stream  at  low  water  into 
it.  But  if  a  suitable  bend  cannot  be  approached  by  the  new  cut,  a  directing  pier  will  ha 
required  tobendlbe  flood  current,  and  give  it  a  straightforward  course  into  the  new  chan. 
nel  -.  a  watertight  dam  being  formed  between  Ihe  point  of  tbe  pier  and  the  firm  bank  of  the 
new  channel  to  prevent  the  water  from  regaining  it)  fronted  course. 

4(HT.  Anentirtly«eKbedar  jSl 

duamet,  however,  i*   much  to 
be  preferred  where  it  can  be 
obtainedi  foe    in   an   altered 
course,  when  tbe  Mreom  pasats 
allamately  through  new    soil 
and  through  a  part  of  its  oldbed,    i 
its    action  on   surfaces  which 
are  ao  different  in  regard  to    ' 
induration  ends,  if  greotcare  is    ; 
not  taken,  in  boles  and  gulleyi    I 
in  the  new  bank,  which  require  i 
to  be  conttontly  filled  up  with  * 
loos*  (tones  thiiiwn  in,  and  left  , 
to  be  fixed  by  tbe  pressure  and 
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4048.  CtUHng  the  new  channsl  is  merely  a  work  of  manual  labor ;  being  attended 
with  no  other  difficulty  than  what  may  arise  from  the  expense,  which  will  depend  on  the 
fliie  of  the  river,  the  nature  of  the  ground  to  be  cut  through,  and  the  value  of  labor 
in  the  given  district.  It  is  mostly  to  be  ascertained  with  sufficient  accuracy  by  previou* 
calculations.     (.SeeS082.) 

4049.  The  size  of  the  new  cut  may  be  small,  compared  with  that  of  the  old  channel. 
For  the  current  of  floods,  by  carrying  off  the  earthy  particles  with  which  they  come  in 
contact,  will  soon  enlarge  it.  It  is  nevertheless  right  to  give  ample  room  in  the  new 
channel,  lest  the  flrst  flood  should  prove  high,  and,  by  bursting  its  bounds,  force  its  way 
back  to  its  former  course. 

.  4050.  A  new  river  course  requires  to  be  carefully  attended  to,  during  a  few  years  after 
it  is  opened,  —  to  see  that  its  channel  preserves  its  straightness,  and  that  no  breaches  are 
made  .or  threatened  in  its  banks.  Considering  the  uncertainty  of  extraordinary  floods, 
it  cannot  be  said  to  be  out  of  danger  in  less  than  three  years ;  hence  it  becomes  prudent, 
when  a  work  of  this  nature  is  contracted  for,  or  undertaken  to  be  done  by  measurement  at 
an  estimated  price  or  prices,  previously  agreed  upon  (as  it  generally  ought),  that  the  un- 
dertaker should  agree  to  preserve  tlie  straightness  of  the  diannel,  and  uphold  its  banks, 
during  that  or  some  other  time  fixed  upon  ;  and  to  deliver  them  up  at  the  end  of  the  term, 
in  the  state  and  condition  specified  in  the  contract 

4051  •  A  case  of  straightening  the  course  of  a  river  is  given  in  The  Code  of  Agriculture. 
The  Waters,  which  in  their  crooked  course  were  formerly  almost  stagnated,  now  run  at 
the  ordinary  rate  oi  the  declivity  given  them,  lliey  never  overflow  their  banks.  Cattle 
can  now  pasture  upon  those  grounds  in  which  they  would  formerly  have  been  swamped. 
The  surface  of  the  water  btang  now  in  general  four,  and  sometimes  six  feet,  below  that 
of  the  adjacent  fields,  this  cut  serves  as  a  general  drain  to  the  whole  valley ;  so  that  three 
hundred  acres  of  meadow  may  be  converted  into  arable  land  ;  sixty  acres  of  moes  may  be 
improved  into  meadow ;  and  five  hundred  acres  of  arable  land  are  rendered  of  double 
their  former  value,  (p.  319*) 
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Of  Irrigation  or  the  Imjnrovement  of  Culturahle  Lands  and  Farmeries,  by  the  Means  gf 

Water. 

4052.  The  improvement  of  lands  hy  water  is  of  three  kinds :  —  irrigation,  or  the  appli- 
cation of  vinater  to  the  surface  of  the  soil,  and  especially  of  grass  lands,  as  a  species  of 
culture ;  warping,  or  the  covering  the  soil  with  water  to  receive  a  deposition  of  earthy 
matter ;  and  the  procuring  or  preserving  of  water  by  wells,  reservoirs,  and  other  means, 
for  the  use  of  farmeries,  live  stock  in  the  fields,  or  the  domestic  purposes  of  the  farmer 
or  cottager. 

SscT.  I.     Of  Irrigation  or  the  Prejiaration  of  the  Surface  of  Lands  Jbr  the  profitable 

ApjAication  o/*  Water, 

4053.  Irrigation  in  its  different  forms  may  be  considered  an  operation  of  culture  as 
well  as  of  permanent  improvement.  It  is  accordingly  in  many  cases  effected  by  tenant^ 
but  always,  as  in  the  case  of  improving  wastes,  in  consequence  of  extraordinary  encou- 
ragement from  the  landlord,  by  long  leases,  money  advanced,  or  other  advantages. 

4054.  The  ajjjilication  of  water  to  the  surface  of  lands  for  the  purpose  of  promoting 
vegetation  has  been  practised,  as  we  have  seen  (180.),  from  the  earliest  ages  in  warm* 
countries.  It  is  an  essential  article  for  the  culture  boUi  of  the  cereal  and  pasture  gr 
and  indeed  of  most  herbaceous  crops  in  all  the  tropical  climates,  and  even  in  a 
degree  in  the  soutli  of  Europe.  In  the  greater  part  of  Italy  and  Spain,  few  crops  ate  i 
without  being  irrigated ;  and  even  in  tlie  south  of  France^  potatoes,  maise,  madder,  and 
sometimes  vines,  and  orange  trees,  (as  at  Hieres,)  have  water  applied  to  their  roots,  by 
furrows  and  other  gutters  and  trenches  formed  on  the  surface.  The  system  of  watering 
grass  lands  was  revived  in  Italy  in  the  ninth  century,  and  seems  to  have  been  practised 
in  a  few  places  in  Britain  from  the  time  of  tlie  Romans ;  there  being  meadows  near 
Salisbury  which  have  been  irrigated  from  time  immemorial.  In  1610^  the  public  atttiw 
tion  was  called  to  it  by  Rowland  Vaugban,  in  a  work  entitled,  «  Most  improved  and 
long  exj)eri£nced  Water  Works;  containing  the  manner  of  summer  and  winter  drowning 
of  meadow  and  pasture,  by  the  advantage  of  the  least  river,  brook,  founty  or  water  mOL 
adjacent ;  thereby  to  make  those  grounds  [e^xcially  jf  th^  be  dry)  more  fortUt  ten  for 
one.^* 
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4055.  ^tU  the  principal  cfforU  in  vmtefing  lands  have  been  made  during  tlic  latter  end 
of  the  last,  and  beginning  of  the  present  century,  in  consequence  of  a  treatise  on  tho 
subject  by  George  Boswell,  published  in  1780  ;  and  various  others  by  the  Rev.  Thomas 
Wright,  of  Auld,  in  Northamptonshire,  which  appeared  from  1 789  to  1810.  The  practice, 
however,  has  been  chiefly  confined  to  England,  there  being  a  sort  of  national  prejudice, 
as  Loch  has  observed  {ImjyrovemenU  on  Ihe  Stqffird  EUatet,  ^c),  against  the  practice  in 
Scotland,  though  its  beneficial  effects  may  be  seen  as  far  north  as  Sutherland,  where 
rills  on  the  sides  of  brown  heathy  mountains,  never  fail  to  destroy  the  heath  plants 
within  their  reach,  which  are  succeeded  by  a  verdant  surface  of  grasses.  A  valuable 
treatise  on  the  subject  of  irrigation  in  Scotland,  by  Dr.  Singer,  will  be  found  in  The 
General  Report  of  ScoUand,  vol.  ii.  p.  610.  In  England  the  l^est  examples  of  water- 
ing are  to  be  found  in  Gloucestershire  and  Wiltshire.  In  our  view  of  this  subject,  we 
shall  first  consider  the  soils  and  situations  suitable  for  irrigation,  and  next  the  difTerent 
modes  of  effecting  it,  known  as  flooding,  irrigating,  warpiiig,  irrigation  on  arable  lands, 
and  subterraneous  irrigation. 

SuBSECT.  I.     Of  the  Soils  and  Siluatioiu  suitable  for  the  purposes  of  Watering  Lands. 

4056.  The  theory  of  the  operation  of  water  on  lands  we  have  already  developed.  It 
appears  to  act  as  a  medium  of  conveymg  food,  as  a  stimulus,  as  a  consolidation  of  mossy 
soils,  as  a  destroyer  of  some  descriptions  of  weeds  or  useless  plants,  and  as  the  cause 
of  warmth  at  one  season,  aad  of  a  refreshing  coolness  at  another.  From  these  circum- 
stances, and  also  from  what  we  observe  in  nature,  there  appears  to  be  no  soil  or  situation, 
nor  any  climate,  in  which  watering  grass-lands  may  not  be  of  service ;  since  the  banks  of 
streams  between  mountains  of  every  description  of  rock,  and  in  every  temperature  from 
that  of  Lapland  to  the  equator,  are  found  to  produce  the  richest  grass.  One  circum- 
stance alone  seems  common  to  all  situations,  which  is,  that  the  lands  must  be  drained 
either  naturally  or  by  art.  Hie  flat  surfaces  on  every  brook  or  river,  after  being  covered 
with  water  during  floods,  are  speedily  dried  when  they  subside,  by  the  retiring  of  the 
waters  to  their  channel. 

4057.  The  mos^  proper  soils  for  being  watered  are  all  those  which  are  of  a  sandy  or 
gravelly  friable  nature,  as  the  improvement  is  not  only  immediate,  but  the  eflfects  more 
powerful  than  on  other  descriptions  of  land.  There  are  also  some  strong  adhesive  sour 
wet  lands,  such  as  are  common  in  the  vicinity  of  large  rivers,  which  are  also  capable  of 
being  improved  by  watering,  but  the  beneficial  effects  are  not  in  such  cases  so  soon  pro- 
duced as  on  those  of  the  first  sorts,  nor  is  the  process  so  advantageous  to  the  farmer,  on 
account  of  the  very  great  expense  to  whidi  he  must,  in  many  cases,  be  put  to  by  previous 
draining*  There  are  some  other  lands,  as  those  which  contain  coarse  vegetable  produce 
tions,  as  heath,  ling,  rushes,  &c.  which  may  likewise  be  much  improved  by  watering.  It 
must  be  kept  constantly  in  mind  in  attempting  this  sort  of  improvement,  that  the  more 
tenacious  the  soil  is  the  greater  the  command  of  water  ought  to  be  for  eflTecting  the  pur- 
pose, iu  a  stream  capable  of  watering  fifteen  or  twenty  acres  of  light  dry  land,  would  be 
found  to  be  beneficial  in  but  a  small  degree  when  applied  to  watering  half  tlie  same 
quanti^  of  cold  clayey  ground  such  as  in  their  natural  state  abound  with  coarse  plants* 
On  all  soils  of  the  last  kind  a  considerable  body  of  water  is  requisite  for  the  purpose  of 
floating  them  in  order  to  produce  mudi  benefit,  and  where  that  cannot  be  procured,  this 
mode  oif  improvement  will  seldom  answer  the  farmer's  intention  or  be  advantageous  in 
the  result. 

4058.  Smithy  an  experienced  irrigator,  supposes  that «  there  are  only  a  few  soils  to 
which  irrigation  may  not  be  advantageously  applied :  his  experience,  he  says,  lias  deter- 
mined, that  the  wettest  land  may  be  greatly  improved  by  it,  and  also  that  it  is  equally 
beneficial  to  that  which  is  dry."  (06i.  on  Irrigation,  j-c.)  But  that  as  many  persons 
unacquainted  with  the  nature  of  irrigation  may  be  more  inclined  to  the  latter  supposi- 
tion tLan  the  former,  he  explains  the  reason  of  wet  land  being  as  capable  of  improvement 
from,  flooding  as  that  which  is  completely  dry  before.  It  is  that  in  the  construction  of  all 
wi^r  meadows,  particular  care  must  be  taken  to  render  them  perfectly  dry  when  the 
business  of  floating  shall  terminate ;  and  that  the  season  for  floating  is  in  the  winter  and 
not  the  summer,  which  those  who  are  unacquainted  with  the  process  have  too 
generally  supposed.  All  peat  bogs  are  certainly  of  vegetable  origin,  and  those  vege- 
tables are  all  aquatic.  It  follows  that  the  same  water  which  has  produced  the  vege- 
tables of  the  bog  would,  under  due  management  upon  the  surface,  produce  sudi  grasses, 
or  other  vegetables,  as  are  usually  grown  by  the  farmer ;  and  he  has  hitlierto  had  reason 
to  think,  that  this  may  be  considered  a^  a  general  rule  for  determining  the  situation  of 
any  experiments  with  water.  The  lands  that  permit  of  this  sort  of  improvement  with 
the  most  success  are  such  as  lie  in  low  situations  on  the  borders  of  brooks,  streams,  or 
riven,  or  in  sloping  directions  on  the  sides  of  hills. 

4059.  The  qtmlity  of  the  water,  like  that  of  mari  or  other  manures,  is  supposed  by 
to  be  a  matter  of  the  first  importance;  but  it  is  now  fuUy  proved,  by  the  eccuTBte 
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experiments  of  an  able  chyraist,  and  by  the  extraordinary  growth  of  graaMS  in  Pristley 
meadow,  in  Bedfordshire,  thai  ferruginous  waters  are  friendly  io  vegetation,  when  pro- 
perly applied.  (Smiih*s  Obiervations  on  Irrigation,  p.  28.)  Lead  or  copper  never  does 
good,  and  it  is  well  known,  that  waters  of  that  description,  after  they  have  been  brought 
into  tields,  by  levels  cut  at  a  considerable  expense,  have  again  been  (Averted,  and  suflTered 
to  flow  in  their  original  channels.  Waters  that  are  impregnated  with  the  juices  that  flow 
from  peat-mossea,  are  considered  by  many  not  worth  applying  to  the  soil.  It  is  objected 
to  them,  that  they  are  soon  frosen ;  that  they  convey  no  material  nutriment ;  and 
that  they  are  commonly  loaded  with  such  antiseptic  substances,  as  will  retard,  instead  of 
promoting  vegetation.  (2>r.  Singer*s  Treatise,  p.  579.)  It  is  urged,  on  the  other  hand, 
that  a  want  of  sufiicient  slope  in  the  meadow,  or  of  proper  management  in  regard  to  the 
water,  may  have  occaaoned  the  disappointments  experienced  in  some  cases,  when  bog- 
waters  have  been  applied.  (Derbyshire  RejJort,yo\.  ii.  p.  469.) 

4060.  The  advantages  of  watering  lands  must,  in  a  material  degree,  depend  on  the 
climate.  It  is  evident  that  the  benefit  to  be  derived  from  this  process  in  Sweden  for 
example,  where  the  summers  are  short,  must  be  greatly  inferior  to  what  it  is  in  Lom- 
bardy  where  grass  grows  all  the  year  ;,  and  much  less  in  Perthshire,  where  grass  ceases 
to  grow  for  at  least  three,  and  often  four  months  in  the  year,  than  in  Gloucestershire  or 
Ireland,  where  its  growth  is  not  interrupted  above  a  month  or  six  weeks,  and  sometimes 
not  at  iJl :  most  grasses  vegetating  in  a  temperature  of  S3  or  34  degrees.  Still,  however, 
as  the  most  luxuriant  pastures  are  found  on  lands  naturally  watered,  both  in  Sweden  and 
Perthshire,  it  would  appear  worth  while  to  imitate  nature  in  cold  as  well  as  warm 
countries.  According  to  many  writers  on  the  subject,  the  beneflts  attending  watering 
in  England,  are  immense.  In  Daris*s  Survey  of  Wiltshire,  it  is  calculated  that  9000 
acres  of  water  meadow  will,  on  a  moderate  estimate,  produce  in  four  or  five  years, 
10,000  tons  of  manure,  and  will  keep  in  permanent  fertility  400  acres  per  annum  of 
arable  land, 

4061.  Watering  poor  land,  especially  if  of  a  gravelly  nature,  is  stated  in  The  Code 
of  Agriculture  to  be  by  far  ths  easiest,  cheapest*  and  most  certain  mode  of  improring 
it.  **  Land,  when  once  improved  by  irrigation,  is  put  in  a  state  of  perpetual  • 
fertility,  without  any  occasion  for  manure,  or  trouble  of  weeding,  or  any  other  material 
expense.  It  becomes  so  productive,  as  to  yield  the  largest  bulk  of  hay,  besides  abun- 
dance of  the  very  best  support  for  ewes  and  lambs  in  the  spring,  and  fbr  cows  and  other 
cattle  in  the  autumn  of  every  year.  In  favorable  situations,  it  produces  very  early  grut 
in  the  spring,  when  it  is  doubly  valuable ;  and,  not  only  is  the  land  thus  rendered  fertile^ 
without  having  any  occasion  for  manure,  but  it  produces  food  for  animals,  which  is  con- 
verted intonumurc,  to  be  used  on  other  lands,  thus  augmenting,  in  a  compound  propor- 
tion, that  great  source  of  fertility.**  Were  these  advantages  more  generally  known,  or 
more  fully  appreciated,  a  large  proportion  of  the  kingdom  might  become  like  South 
Cemey,  in  Gloucestershire,  where  every  spring,  or  rivulet,  however  iosigniflcant,  ia 
made  subservient  to  the  purpose  of  irrigation,  fertilising,  in  proportion  to  its  sixe,  either 
a  small  quantity,  or  a  large  tract  of  land.     {Gloucestershire  Report,  p.  S80.) 

SuBsxcT.  2,    Of  the  Implements  made  Use  of  in  Watering  Lands;  and  of  the  Terms  ^ 

Art  pecuUar  to  Works  of  that  land, 

4062.  The  jtrincijxil  instrument  made  use  of  in  the  preparation  of  lands  for  watering, 
is  the  level,  different  descriptions  of  which  have  already  been  given.  The  level  is  neces- 
sai-ily  employed  to  take  the  level  of  the  land  at  a  distance,  compared  with  the  part  of  the 
river.  Sec.  whence  it  is  intended  to  take  the  vrater,  to  know  whether  it  can  or  cannot  be 
made  to  float  the  part  intended  to  be  watered.  It  is  found  very  useful  in  undertakings 
of  this  nature,  especially  when  on  a  large  scale,  though  the  workmen  too  frequently 
disf^nse  vrith  the  use  of  it,  bringing  the  water  after  them  to  work  by.  In  drawing  a 
main  they  begin  at  the  bead,  and  work  deep  enough  to  have  the  water  to  follow 
them ;  and  in  drawing  a  tail  drain  they  begin  at  the  lower  end  of  it,  and  work  upwarda 
to  let  the  water  come  after  them.  The  level  should, 
however,  be  made  use  of  as  being  more  certain  and 
correct.  Brown,  an  experienced  irrigator  in  the  west 
of  England,  recommends  a  level  (Jig,  522  a),  which 
when  not  in  use  may  be  closed  (6)  like  a  walking 
stick.  There  is  also  a  compass  level  (fg.  523.),  which 
may  be  used  in   the  same  way. 

4063.  A  line  and  reel,  and  a  breast-plough,  or  turf 
V*^  {fig-  250.),  are  likewise  absolutely  necessary.  Hie 
use  of  the  two  former  are  well  known ;  but  as  the  line 
is  mostly  used  in  the  wet,  it  should  for  this  purpose  be 
larger  and  stronger  than  those  employed  in  gardening. ' 
The  turf  spade  should  be  df  the  best  description,  being  'b-  '  •  i*&* 
principally  employed  in  cutting  turft  for  the  iidm  of  the  channels. 
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4064.  The  spades  made  ute  of  in  this  tort 
of  work  (Jig,  524  a),  should  have  the  stems 
condderably  more  crooked  than  those  of 
iLiy  other  sort;  the  bit  being  of  iron,  about 
a  foot  wide  in  the  middle,  terminating  in  a 
point ;  a  thick  ridge  running  perpendicu^ 
larly  down  the  middle,  from  the  stem  almost 
to  the  point ;  the  edges  on  both  sides  should 
be  drawn  very  thin,  and  as  they  are  obliged 
to  be  kept  very  ahup)  they  should  be  often 
ground  and  whetted.  This  necessarily  wears 
them  away,  and  they  soon  become  narrow ; 
they  are  then  used  for  the  narrow  trenches 
and  drains,  whilst  new  ones  are  used  for  the  wider.  ^  From  the  stems  being  made 
crooked,  the  workmen,  standing  in  the  working  position  in  the  bottom  of  the  trench 
or  drain,  are  enabled  to  make  them  quite  smooth  and  even.  Shovels  of  different  forma 
(Jig'  525  a,  b),  and  a  scoop  for  lifting  water  (c),  are  also 
requisite. 

4065.  The  crescent  (Jig,  524  b)  is  another  tool  made 
like  the  gardener's  edging  iron,  only  much  larger,  having 
the  form  of  a  crescent,  being  very  thin,  and 
well  steeled,  with  a  stem  about  three  feet 
long,  and  a  cross  handle  to  bear  upon.  It 
is  used  for  tracing  out  the  sides  of  the 
mains,  trenches,  drains,  &c. 

4066.  The  iurf  h^  (Jg.  526.)  has  a 
scymiter-like  bla^,  with  a  tread  for  the  foot 
(o^  and  a  bent  handle  (5) ;  it  is  used  for 
the  same  purpose  as  the  crescent,  and'  by 
some  preferred. 

4067.  Wheeibarrows  also  become  necessary  to  remove  the  clods  to  flat  places; 
which  may  be  open,  without  sides  or  hinder  parts. 

4068.  Handbarrows  are  likewise  sometimes  made  use  6f  where  the  ground  is  too 
soft  to  admit  of  the  wheelbarrows,  and  where  clods  require  to  be  removed  durimr  the 
time  the  meadow  is  in  water.  ^ 

4069.  Three-v^ieel  carts,  4^c.  are,  however,  necessary,  when  large  quantities  of  earth 
i  to  be  removed,  particularly  when  it  is  carried  to  some  distance. 


J 


4070.  Scythes,  of  different  sorts,  (Jig,  527  a,  6),  are  required  to  mow  the  weeds  and 
grass,  when  the  water  is  running  in  the  trenches,  drains,  &c. 

4071.  Besides  these,  forks  (c),  and  long  four  or  Jive  tined  hacks,  are  requisite  to  pull 

527 


out  the  roots  of  the  sedge,  rushes,  reed,  &c.  whid)  grow  in  the  laige  mains  and  druni. 
Hie  crooks  should  be  xnade  light,  and  have  long  stems,  to  reach  wherever  the  water  is  so 
deep  that  the  workmen  cannot  work  in  it. 

4072.  And  stout  large  water-proof  boots,  having  tops  so  as  to  draw  up  h^lf  the  length 
of  the  thi^,  are  indi^nsable ;  they  must  be  Iwge  enough  to  admit  a  quantity  of  hay 
to  be  stuffed  down  all  round  the  legs,  and  be  kept  well  tallowed,  to  resist  the  running 
water  for  a  length  of  time. 

4073.  7%«  terms  made  use  of  vre  very  different. 

4074.  A  ware  is  an  erection  across  a  river,  brook,  rivulet,  main,  ftc.  made  often  of 
timber  only,  sometimes  of  bricks,  or  stones  and  timber,  with  from  two  to  eight,  or  ten 
thoroughs  (openings)  to  let  the  water  through,  according  to  the  breadth  of  the  stream. 
Its  height  is  always  equal  to  the  depth  of  the  stream  compared  with  the  adjacent  land. 
Its  use  is,  when  the  hatches  are  all  in  their  proper  places,  to  stop  the  whole  current,  that 
the  water  may  rise  hi^  enough  to  overflow  the  banksy  and  spread  over  the  adjoining 
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land ;  or,  faj  Btopjiing  the  water  in  its  nitursl  coune,  turn  it  through  nuiiu,  cnl  to 
convey  it  (DOther  wsy,  to  Kinie  disUnt  lands,  to  water  them. 

4075.  Ji  dtdce  {Jig.  528  a.  b)  ii  made  exactly  u  ■  wore,  pnl;  it  ha*  but  one  tborougti ; 
for  if  dure  ore  more  thin  one,  it  becomea  >  ware. 


4076.  A  trunk  is  a  corered  sluice,  being  constructed  in  all  case*  where  two  streams 
of  water  are  to  crcns  each  other  at  the  point  of  discharge,  to  serre  oi  a  bridge. 

4077.  A  carringe  is  a  sort  of  small  wooden  or  brick  aquedtii-t,  built  open,  fbr  riw 
purpose  of  cariying  one  Blream  orer  another,  and  is  Ibe  roost  eipenuTe  coa*e]>ance 
belonging  to  Ibe  business  of  watering. 

4078.  A  dram  duice,  or  drain  trunk,  signifln  sucfa  as  ore  placed  in  the  lowest  part  of 
a  main,  as  near  to  the  head  as  a  drain  can  be  formed,  and  situated  low  enough  to  dnin 
the  main,  &C.  It  IB  placed  with  the  mouth  at  the  bottom  of  the  main,  being  let  dowa 
into  tbe  bank  ;  and  from  its  other  end  a  drain  is  cut  to  communicate  with  some  trench- 
drain  that  ii  nearest.  It  is  a  caatrivance  used  to  carry  off  the  leakage  through  the 
hatches  when  they  are  Ehut  down,  to  convey  tbe  water  to  other  gronnds,  or  to  repair  tbe 
main,  &c. 

4079.  Hatcha,  (Jig.  538  c)  nra  floodgates,  Tariously  constructed.  A  particular 
kind,  which  have  idwut  a  foot,  to  talis  oS;  so  as  to  permit  the  water  to  flow  orer  that 
much  of  tbe  hatch  where  it  appears  to  be  useful  in  irrigation  has  been  in  use,  but  is  nM 
found  to  aniwer,  Tbey  ore  belt  when  made  whole ;  they  may  be  made  of  any  timber, 
but  oak  and  elm  are  the  besL 

408a  The  leno  head  main  is  used  to  signify  sditch  drawn  fivm  tbe  rirer,  rittilet,  &c. 
to  convey  tlie  water  out  of  its  usual  current  to  water  the  lands  laid  out  for  that  purpoae, 
through  tbe  means  of  lesser  mains  and  trenches.  Hie  head  main  is  drawn  of  rarioiM 
breadths  and  depths,  according  to  the  quantity  of  land  to  be  watered  ;  to  the  len^,  otto 
the  fall  or  descent  of  tbe  land  it  is  cut  through.  And  it  often  happens  that  smaller  maina 
■re  taken  out  of  the  head  main;  the  only  difference  between  them  is,  the  one  b^ngmuch 
less  than  lb*  other,  and  are  mostly  cut  at,  or  nearly  at,  right  angles  with  the  other,  though 
sometimes  many  degrcesless.  The  use  of  both  the  large snd  small  mains  is  to  feed  tbe 
Tarious  trenches  with  water,  which  branch  out  into  all  parts  of  the  meadow,  and  convey  the 
water  to  float  the  land.  These  smaller  mains  are  by  some  called  curriages,  but  impro- 
perly, for  it  is  confounding  them  with  the  open  trunk,  called  by  thai  name,  as  seen  above. 

4081.  The  trench  is  a  narrow  sIhIIow  dilth,  made  to  take  the  water  out  oflbemainsto 
float  the  land  with.  It  ought  always  to  be  drawn  In  ■  straight  line  from  angle  to  angle, 
with  as  few  turnings  as  possible.  Jt  is  never  made  deep,  but  the  width  is  in  proportioti 
to  the  length  it  runs,  and  the  breadth  of  the  pane,  between  that  and  the  trench  drain.  It 
is  always  cut  gradually  narrower  and  narrower  to  tlie  lower  end. 

4083.  T^e  ireach  drain  a  cut  parallel  to  the  trench,  and  as  deep  as  (Iw  tail  Anin 
water  will  admit  when  nectssory.  It  ought  always  to  be  cut,  if  possible,  so  u  to 
come  down  to  a  firm  stratum  of  sand,  gravel,  or  clay.  If  the  latter,  a  spade's  depth  into 
it  willhe  oF  great  advinlage;  its  use  i>  to  carry  away  the  water  immediately  after  it  haa 
run  over  the  panes  from  the  trench.  It  need  not  be  drawn  up  lo  the  head  of  the  land, 
by  five,  sii,or  more  yards,  according  to  the  nature  of  the  mhL  Its  form  is  the  reverse  of 
the  trench,  1i«ng  narrower  at  the  head,  or  upper  part,  and  gradually  wider  and  wider,  till 
it  comes  to  tbe  lower  end  snd  empties  iiself  into  tbe  tail  drain,  which  is  a  receptacle  for  all 
the  water  that  runs  out  of  the  other  drains,  that  are  so  situated  as  not  to  empty  dietnelvo 
into  the  river ;  and  therefore  it  ibould  run  nearly  at  right  angles  with  the  trencba, 
but,  in  general,  the  preference  is  given  to  draw  it  in  tlie  lowest  part  of  the  ground,  and  to 
use  it  to  convey  the  water  out  of  the  meadow  where  there  is  tbe  greatest  descent;  thia  is 
generally  found  in  one  of  the  fence  ditches:  for  which  reason  a  fence  ditch  is  mostly  used 
for  that  purpose,  answering  two  purposes,  fencing  tlw  meadow,  and  diaioing  it  at  tbe 
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tered  by  the  trenches  and  drained  by  the  trench  drains,  consequently  there  is  one  on  each 
side  of  every  trench.  And  a  way  pane  is  that  part  of  the  ground  which  lies  in  a  properly 
watered  meadow,  on  that  side  of  a  main  where  no  trencha  are  taken  out,  but  is  watered 
the  whole  length  of  the  main  over  its  banks;  a  drain  runs  parallel  with  the  main  to  drain  the 
way  pane  ;  iti  use  is  for  a  road  to  convey  the  hay  upon  out  of  the  meadows,  instead  of 
the  teams  crossing  all  the  trenches« 

4084.  The  term  bend  is  applied  to  a  stoppage  made  in  various  parts  of  those  trendies 
which  have  a  quick  descent,  to  obstruct  the  water.  It  b  made  by  leaving  a  narrow  slip 
of  greensward  across  the  trench,  where  the  bend  is  intended  to  be  left,  cutting  occasionally 
a  piece,  wedge  fashion,  out  of  the  middle  of  it.  Its  use  is  to  check  the  water,  and  force 
it  over  the  trench  into  the  panes ;  which,  if  it  were  not  for  those  bends,  would  run  nq>idly 
on  in  the  trench,  and  not  flow  over  the  land,  as  it  passes  along.  The  great  art  of  watering 
meadows  conasts  in  giving  to  every  part  of  each  pane  an  ei)ual  quantity  of  water. 

4085.  ^  gutter  is  a  small  groove  cut  out  from  the  tails  of  those  trenches,  where  the 
panes  run  longer  at  one  corner  than  the  other.  Its  use  is  to  carry  the  water  to  the  extreme 
point  of  the  pane.  Those  panes  which  are  intersected  by  the  trench  and  tail  drains  meet- 
ing in  an  obtuse  angle,  want  the  assistance  of  these  gutters  to  convey  the  water  to  the 
longest  side.  Another  use  of  them  is,  when  the  land  has  not  been  so  well  levelled  but 
some  pai^  of  the  panes  lie  hi^^er  than  they  ought,  a  gutter  is  then  drawn  from  the 
trench  over  that  high  ground,  which  otlierwise  would  not  be  overflowed.  Without  this 
precaution,  unless  ^  flats  were  flUed  up  (which  ought  always  to  be  done  w^en  materialscan 
be  had  to  do  it) ,  the  water  will  not  rise  upon  it :  and  after  the  watering  season  is  past, 
those  places  would  appear  rusty  and  brown,  whibt  a  rich  verdure  would  overspread  the 
others ;  and  at  bay-time  the  grass  in  those  places  would  be  scarce  high  enough  for  the 
sc)the  to  touch  it,  whilst  that  around  them,  which  has  been  properly  watered,  will  from 
its  luxuriancy  lie  down.  Though  this  method  of  treating  those  places  is  mentioned,  it 
ou^t  always  to  be  reprobated ;  for  every  inequality  in  water  meadows  should  either  be 
levelled  down  or  filled  up.  Here  the  irrigator's  skill  is  shown,  in  bringing  the  water  over 
those  places  where  it  could  not  rise  of  itself,  and  in  carrying  it  off  from  others  where  it 
would  otherwise  stagnate. 

4086.  The  term  catch  drain  is  sometimes  applied  to  another  method  made  uae  of  to  • 
water  the  land  when  the  water  is  scarce,  and  it  is  this :  when  a  meadow  is  pretty  long 
and  has  a  quick  descent,  the  water  runs  swiftly  down  those  drains,  one  or  more  of  t|iem  are, 
at  a  proper  place,  close  stopped,  till  the  water  flowing  thither  rises  higher  and  higher, 
either  till  it  strikes  back  into  the  tail  drains,  so  high  as  to  rise  upon  the  sides  of  the . 
panes  (in  that  case  it  will  not  succeed,  and  must  be  cut  open  again  to  let  the  water  free), 
or  till  it  flows  over  the  banks  of  the  drain,  and  waten  the  ground  below;  then  the  design 
succeeds,  and  (in  propoition  to  the  quantity  of  water  thus  collected)  it  is  to  be  conveyed 
upon  the  land,  either  in  i  small  main,  out  of  which  trenches  are  to  be  drawn  witli  their  pro- 
per drains,  or  by  trencbA  taken  immediately  out  of  it.  But  a  catch  drain  is  by  no  means 
recommended ;  and  it  is  proper  to  remark,  that  even  when  this  method  succeeds,  the  water 
having  been  so  lately  strained  over  the  ground,  it  b  supposed  by  the  watermen  to  be  not  so 
enriching  as  it  was  before  it  was  used,  and  therefore  nothing  but  absolute  necesaty  can 
justify  its  adoption. 

^087.   The  bed  of  a  river,  main,  trench,  &c.  b  the  bottom  of  them. 

4088.  Hie  term  poiul  means  water  standing  upon  the  land,  or  in  the  tail  drain,  trench 
drains,  &c  so  as  to  injure  the  ground  near  them ;  and  b  occasioned  sometimes  by  the  flats 
not  having  been  properly  filled  up ;  and  at  other  times,  when  a  ware  being  shut  close,  to 
water  some  high  ground  above  it,  the  water  is  tlirown  back  upon  the  ground  contiguous. 
In  this  case  the  lesser  evil,  whichever  it  is,  must  be  borne  with. 

4089.  And  a  turn  of  water  means  so  much  land  in  a  meadow  as  can  be  watered  at  one 
time.  It  b  done  by  shutting  down  the  hatches  in  all  those  wares  where  the  water  b  in* 
tended  to  be  kept  out,  and  opening  those  that  are  to  let  the  water  through  them.  The 
quantity  of  land  to  be  watered  by  one  turn,  roust  vary  with  the  siae  of  the  river,  main^ 
&c.  as  well  as  with  the  plenty  or  scarcity  of  water. 

4090.  The  head  of  a  meadow  b  that  part  into  which  the  river,  main,  &c.  first  enters  ; 
and  the  tail  of  a  meadow  is  that  part  out  of  which  the  river,  &c.  last  pnaoim 

4091.  The  upj)er  side  (fa  nudn,  or  trench,  b  that  side  which  (when  the  main  or  trench 
b  drawn  at,  or  nearly  at,  right  angles  with  the  river,  Slc.)  fronts  the  part  from  wlience  the 
river  entered.     Consequently  the  lower  side  is  the  reverse. 

4092.  And  the  vpperjwne  in  a  meadow  is  that  pane  which  lies  upon  the  upper  aide  of 

the  main,  or  trench,  that  is  drawn  at  right  angles  with  the  river :  that  is,  when  the  river,  &c. 

runs  north  and  south,  entering  at  the  north,  and  the  mains  and  trenches  are  drawn  east 

and  west,  all  those  panes,  which  lie  on  the  north  side  of  the  main,  &c.  are  called  the  upper 

panes,  those  un  the  soutli  side  are  called  the  lower.     But  it  may  be  noticed,  that  where 

the  mains,  trenches,  &c.  run  parallel  with  the  river,  thepanes  on  cUhtraideara  nntdi^ 

tinguisbad  from  end)  other. 

rt*.  • 
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4093.  Meadows  are  of  two  sorts  ;  iowing,  calculated  for  a  flat  country ;  and  catcb-worky 
for  sloping  grounds. 

4094.  Flounng  meadows.  Where  the  ground  is  flat,  the  soil  is  formed  into  beds,  or 
broad  ri^es,  like  those  met  with  at  bleach-fields.  They  are  commonly  from  SO  to  40  feet 
wide,  and  nine  or  ten  poles  in  length;  as,  in  such  situations,  the  great  object  is,  when 
once  brought  on,  to  be  able  to  carry  off  the  water  quickly.  Hence  it  is  necessary  to  throw 
up  the  land  in  high  ridges,  with  drains  between  them.  More  of  the  failures  in  irrigation 
arise,  from  the  ridges  not  being  sufliciently  high,  and  the  slopes  not  being  sufficiently 
steep,  than  from  any  other  cause.     (Code.) 

4095.  Catch-work  meadows.  It  is  difficult  to  give  an  intelligible  written  description 
of  the  mode  of  making  these  meadows.  To  be  properly  understood,  the  operation  must 
be  seen,  "t  may,  however,  in  general  be  remarked,  that  the  system  is  calculated  for  dop- 
ing groun  w ;  and  that  after  the  water  is  brought  from  the  original  stream,  into  a  new 
cut,  it  is  stopped  at  the  end,  on  as  high  a  level  as  the  case  admits  of,  by  which  the  water  is 
made  to  fill  the  trench,  and  run  over  at  the  side,  and  flood  the  land  below  it.  But  as  the 
water  would  soon  cease  to  run  equally,  and  would  wash  the  land  out  in  gutters,  it  has 
been  found  necessary  to  cut  smaU  parallel  trenches,  at  the  distance  of  from  20  to  SO  feet, 
to  catch  the  water  again  (hence  the  name  originated),  and  the  same  plan  of  spreading  or 
diffusing  is  continued,  until  the  water  reaches  the  main  drain  at  the  bottom  of  the  mea- 
dow. It  is  a  great  advantage  attending  the  catch-work  system,  that  it  is  pot  only  less 
expensive,  but  the  same  quantity  of  water  will  do  much  more  work.     (Code.) 

SuBSECTi  S,     Of  the  Preparation  of  Surfaces  for  Irrigation* 

4096.  ArHRaal  inrigation^  Smith  observes,  is  produced  by  diverting  the  water  of  a 
brook  out  of  its  accustomed  dlannel  (where  there  is  a  fall)  in  such  a  manner  that  the  new 
watercourse  being  kept  nearly  level,  the  space  between  the  old  and  new  channel  may  be 
floated ;  the  water  being  brought  upon  the  land  by  the  new  channel  and  taken  away  to 
the  old  one.  TTins  a  constant  discharge  and  succession  of  water  is  retained  without 
such  an  accumulation  as  would  make  it  appear  bright  upon  the  land,  or  without  siudi  a 
deficiency  as  would  leave  any  part  of  it  not  perfectly  floating,  for  the  art  of  irrigation 
may  be  most  properly  called  floating,  not  soaking  nor  drowning.  Soaking  the  soil, 
similar  to  the  effects  produced  from  a  shower  of  rain,  is  not  sufficient  for  the  general  pur- 
poses of  irrigation,  nor  will  damming  up  water  and  keeping  it  stagnant  upon  the  suriboe 
like  that  in  a  pond,  or  on  the  fens,  produce  the  desired  effect. 

4097*  Stagnating  toater  on  land  may  properly  be  called  drowning,  because  il  drowns 
or  covers  all  the  grass,  thereby  rendering  the  plants  beneath  it  in  some  degree  aquatic, 
or  the  herbu^  duposed  to  make  such  a  change ;  whereas  the  herbage  of  a  water  meadow 
should,  by  the  construction  and  good  management  of  the  latter,  enjoy  the  fullbenefits  of 
both  the  dements  of  air  and  water.  Practice  has  proved  that  there  is  no  better  method  of 
doing  this,  than  by  keeping  water  passing  over  the  surface  of  the  land  with  a  brisk  cur- 
rent ;  not  80  brisk  as  to  wash  away  the  soil,  and  yet  in  sufficient  quantity  to  cover 
and  nourish  the  roots,  but  not  too  much  to  hide  the  shoots  of  the  grasses :  hence 
appears  the  nicety  of  adjusting  the  quantity  of  water;  and  hence  it  also  appears,, 
that  one  main  drain  to  bring  the  water  on  the  upper  side  of  the  mead,  and  another 
on  the  lower  side  to  take  it  away,  will  not  be  adequate  to  all  the  purposes  of  sucb 
an  accurate  regulation.  If  the  space  between  the  upper  channel  or  main  feeder,  and  the 
lower  one  or  main  drain,  should  therefore  be  wider  than  is  proper  for  the  good  adjust- 
ment of  the  water,  that  is,  so  that  every  part  of  the  roace  shall  have  enough  wato*  passing 
over  it  and  no  part  too  much,  ^en  that  space  must  be  divided  ipto  smaller  spaces  by  in- 
termediate drains,  which  shall  catdi  and  re-distribute  the  water.  As  the  water  is  brought 
by  the  main  feeder  upon  the  higher  side  of  a  piece  of  ground  which  slopes  towards  the 
main  drain,  and  down  which  sloping  surface  the  water  will  run  very  readily,  it  does  not 
to  persons  unacquainted  with  irrigation,  at  fint  sight  appear  necessary  to  make  such  a 
number  of  intermediate  catch  drains;  but  it  is  proved  by  experience,  that  however  re> 
gular  the  slope  of  ground  may  appear  to  the  eye,  that  the  water  will  find  a  number  of 
irregularities,  forcing  itself  into  gutters  or  channels,  and  defeat  the  purposes  of  irrigation  ; 
in  the  hollow  places  by  excess,  and  in  high  ones  by  the  want  of  water.  {lence  the 
water,  which  was  scattered  over  the  surface  of  the  fint  space,  being  all  collected  in  the 
catch  drain,  may  by  the  skill  of  the  floater  be  let  out  upon  those  parts  of  the  bed  below 
which  appear  to  need  the  most  assistance. 

4098.  I%tf  tiwtil  should  always  be  well  formed  at  first  in  all  cases  of  improvenients  of 
this  nature.  Temporary  means  of  making  dams  and  hatches  to  divert  the  water  out  of 
its  usual  channel  may,  says  Smith,  "  su^ce  to  try  an  experipient,  or  for  a  tenant  who 
has  but  a  short  term  in  me  grounds  to  be  irrigated ;  but  every  land-owner  who  enters 
upon  such  work  in  this  temporary  manner,  saiuy  mistakes  his  own  interest ;  indeed  it  is 
fluently  more  difficult  to  repair  than  to  renew  upon  large  streams  when  the  foundations 
IH1B  often  destroyed  by  the  force  of  the  water ,     The  same  principle  holds  good  upon 
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small  streams,  and  even  in  the  dnins  and  feeders  of  a  water  meadow.  Wherever 
the  channels  are  so  constructed  as  to  make  a  fiUl,  or  much  increase  the  rapidity  of  the 
stream,  it  is  constantly  disposed  to  wear  away  the  sides  of  its  channel  or  undermine  a 
dam.  To  repair  these  defects,  land  must  be  dug  away  and  wasted  each  time  it  is  re- 
placed with  the  loss  of  labor.  The  consequent  ill  management  of  the  water  renders  it 
more  advisable,  and  perhaps  cheaper,  to  make  all  such  works  of  masonry.  When  works 
are  well  done  at  first  the  owner  ever  finds  much  pleasure  in  viewing  them ;  and  even 
the  laborers  feel  mudi  more  interested  in  their  good  management. 

4099.  The  expenset  qf  making  a  water  meadow  are  not  easily  estimated.  Much  de- 
pends on  the  original  state  of  the  ground,  the  size  and  fall  of  the  streams  to  be  used,  the 
cost  of  hatches  and  leiigth  of  the  naain  feeders,  which  may  be  necessary  for  diverting  the 
water  out  of  its  original  channel,  and  even  upon  the  chai^^e  for  levelling  land,  which 
differs  materially.  Some  soils  are  much  harder  and  more  difficult  to  move  .than  others, 
and  in  certain  situations,  building  materials  are  very  scarce  and  dear.  This  last  circum- 
stance must  make  a  considerable  variation  in  the  price  of  the  hatches,  where  the  stream  is 
large.  It  is  also  impossible  to  tell  with  any  degree  of  certainty,  what  proportion  these  ex- 
penses should  bear  to  the  quantity  of  land  irrigated,  for  some  situations  will  require 
much  more  masonry  than  others. 

4100.  Btfore  entering  upon  the  execution  of  a  water  meadow,  it  is  necessary  to  consider 
fully,  whether  the  stream  of  water  to  be  made  use  of  will  admit  of  a  temporary  wear  or 
dam  to  be  formed  across  it,  so  as  to  keep  the  water  up  to  a  proper  level  for  covering  the* 
land  without  flooding  or  injuring  other  adjoining  grounds ;  or  if  the  water  be  in  its  na» 
tural  state  sufiiciently  high  without  a  wear  or  dam ;  or  to  be  made  so  by  taking  it  from 
the  stream  higher  up  more  towards  its  source ;  and  by  the  conductor  keeping  it  up  nearly 
to  its  level  till  it  comes  upon  the  meadow  or  other  ground.  And  still  further,  whether 
the  water  can  be  drawn  off  the  meadow  or  other  ground  in  as  rapid  a  manner  as  it  is  brought 
on.  And  having  in  addition  to  these  an  attention  to  all  such  other  difficulties  and  ob- 
structions as  may  present  themselves,  from  the  lands  being  in  lease  through  which  it  may  be 
necessary  to  cut  or  form  the  mains  or  grand  carriers,  from  the  water  being  necessary  for  turn- 
ing  mills,  from  the  rivers  or  brooks  not  being  wholly  at  the  command  of  the  irrigator,  and 
from  small  necks  of  land  intervening,  so  as  to  prevent  the  work  from  being  peribrmed  to 
the  greatest  advantage,  the  operator  may  be  in  a  situation  to  commence  his  operationa. 

4101.  In  order  to  have  an  equal  distribution  and  frrevent  waste t  Smith  states,  that  no 
part  of  a  meadow,  cither  in  catch -work  or  beds,  should  be  so  formed  as  to  be  floated  di. 
rectly  from  the  main  feeder ;  but  all  the  main  feediX^  should  be  kept  high  enough  to- 
discharge  the  water  into  the  small  feeders  with  considerable  velocity  and  through  a  nar- 
row opening.  The  motion  of  water  is  truly  mechanical ;  it  requires  a  great  deal  of 
ingenuity,  and  a  perfect  knowledge  of  lines  and  levels  to  make  it  move  over  tlie  ground 
in  a  proper  manner.  No  two  pieces  of  land  being  exactly  alike,  renders  it  still  more 
difficult  to  set  out  a  water  meadow ;  but  even  if  the  figure  of  two  pieces  be  alike,  the 
inequalities  of  surface  will  probably  vary.  Each  meadow,  therefore,  requires  a  different 
design,  unless  the  land  owner  makes  up  his  mind  to  the  heavy  expenses  of  paring  off 
banks,  and  filling  up  such  hollows  as  may  be  necessary  to  reduce  it  to  some  regular  me- 
thod. The  construction  to  be  varied  according  to  the  nature  of  the  ground.  This 
constitutes  the  difference  between  the  water  meadows  of  Berkshire  and  Devonshire* 
Those  of  the  latter  are  upon  small  streams  carried  round  the  sides  of  the  hills,  and  are 
chiefly  catch- work  ;  those  of  the  former  being  near  large  rivers  and  boggy  ground,  are 
thrown  up  into  ridges  to  create  a  brisk  motion  in  the  water,  and  also  for  the  essential 
purpose  of  draining  off  all  superfluous  moisture,  which  might  be  injurious  to  the  grasses 
when  shut  up  for  feeding  or  mowing.  Where  there  is  much  floating  to  be  done  with  a 
little  water,  or  rather  where  the  great  fall  of  a  small  stream  will  admit  of  its  being  car- 
ried over  a  vast  quantity  of  ground  and  used  several  times,  it  is  desirable  to  employ  it  in 
such  a  way  that  the  meadows  so  irrigated  must  not  be  exhibited  as  perfect  models. 
If  it  should  answer  the  purpose  of  a  coat  of  manure  upon  such  aa  extent  of  ground^ 
it  is  all  that  can  be  expected,  and  will  amply  repay  the  expense.  Losing  fall  is  wasting 
water. 

4102.  The  drains  of  a  water  meadow  require  no  greater  declivity  than  is  necessary  to 
carry  the  water  from  the  surface,  therefore  the  water  ought  to  be  collected  and  used  again 
at  every  three  feet  of  tlie  fall,  if  it  be  not  catch-work.  It  is  sometimes  difficult  to  do 
this  in  bed-work  meads,  but  where  the  upper  part  of  the  meadow  is  catch-work  or  in 
level  beds,  and  tlie  lower  part  tiot  too  much  elevated,  it  may  be  done.  By  collecting 
and  using  tbe  water  again  in  the  same  piece  of  ground  before  it  falls  into  the  brook,  a  fxi 
of  hatches  is  saved,  and  it  is  not  necessary  to  be  very  particular  about  getting  the  npper  yntt 
into  high  ridges,  since  that  part  of  the  meadow  wfiich  is  near  the  hatches  generally  be- 
•oimes  tlie  best,  and  the  lower  end  of  tlie  field  being  often  the  wettest  or  most  boggy  iu 
its  original  state,  requires  to  be  thrown  up  the  highest.     If  tbe  land  is  of  a  dry  absorbeb% 
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nature  before  floatiiig,  it  it  not  necenery  that  it  ebould  be  thrown  up  into  high  bed%  but 
merely  as  much  indmed  as  will  give  the  water  a  current 

410S.  JncHned  phnu  are  aUolutely  nece$taryfor  the  pwrpote  of  irrigation.  To  form 
these  between  straight  and  parallel  lines»  it  is  necessary  to  dig  away  luid  where  it  is  too 
high,  and  more  it  to  those  places  where  it  u  too  low,  to  make  such  an  uniformity  of  sur- 
face. Hie  new  made  ground  will  of  course  settle  in  hollows  proportioned  to  the  depth 
q£  loose  matter  which  has  been  recently  put  together,  but  this  settlement  will  not  uke 
place  until  the  new  soil  has  been  completely  scMked  and  dried  again ;  therefore  these  de* 
fiscts  cannot  be  remedied  before  the  second  or  third  year  of  watering :  it  will  then  require 
more  skill  to  manage  a  water  meadow  for  the  three  or  four  first  years,  than  it  can  after- 
wards. 

4104.  Properly  to  eorutnict  a  water  meadow  is  much  more  difficult  than  is  commonly 
imagined.  It  is  no  easy  task  to  give  an  irregular  surface  that  r^ular  yet  various  figure 
which  shall  be  fit  for  the  overflowing  of  water.  It  is  very  necessary  for  the  operator  to 
have  just  ideas  of  levels,  lines,  and  angles ;  a  knowledge  of  superficial  forms  will  not  be 
sufficient;  accurate  notions  of  solid 
geometry  (obtained  from  theory  or  prac- 
tice) are  absolutely  necessary  to  put 
auch  a  surface  into  the  form  proper  for 
the  reception  of  water  without  the  trou- 
ble and  expense  of  doing  much  of  the 
work  twice  over.     {Obt.  on  Irrigationf 

4105.  jis  an  emmpie  tf  irrigating  a 
meadow  from  both  diet  of  a  river  we 
Uike  the  following  case  from  Boswell's 
treatise.  From  the  upper  part  of  the 
grounds,  two  main  drains  (Jig.  $29  a,  a) 
wre  formed  at  right  angles  to  the  river, 
one  running  north  the  other  south, 
across  the  meadow,  to  within  about  six 
yards  of  the  fence  ditches  which  sur- 
x«\und   it  (6),  and  are  used. for   tail 
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dfains :  by  means  of  these  fence  ditches  the  water  is  discharged  into  the  river.  A 
erected  across  the  river  forces  the  water  into  either  of  the  main  drains,  which  is 
done  by  shutting  the  other  wear  close.  When  there  is  not  water  enough,  or  it  is  not 
convenient  to  water  both  parts  of  the  meadow  at  once,  by  shutting  close  one  of  the 
wean,  the  current  u  forced  into  that  main  whose  wear  is  open»  thence  to  be  conveyed 
through  the  trenches  over  the  panes,  to  water  that  side  of  the  meadow ;  then  by  shutting 
that,  and  opening  the  other,  the  opposite  main  is  filled,  and  by  means  of  the  trenches 
that  side  of  the  meadow  is  watered  in  the  same  manner ;  and  lastly,  by  shutting  them 
both,  and  opening  the  river  wear,  the  water  flows  in  its  usual  course,  and  the  land  on  both 
sides  is  laid  dry.  Fh>m  the  main  drains  (a,  a)  the  water  flows  along  the  highest  part,  or 
crowns  of  the  ridges  in  the  trenches  (c),  and  is  carried  off  to  the  tail  drains  by  the  trench 
drains  (d). 

4106.  At  an  example  of  an  irregular  surface  wateredfrom  one  tide  of  a  noer,  we  shall 
have  recourse  to  the  same  author.     There  is  a  wear  (fig.  590  e)  erected  across  the  river, 

and   another  across  the  head* 


main  (a),  from  which  proceed 
three  main  and  branch  trenchea 
(gf  gi  g,  and/,  /},  which 
water  the  whole  meadow. 
There  is  a  tail  drain  (b)  for 
carrying  off  the  whole  of  the 
water  by  means  of  the  drain 
trenches  (d;  d).  The  water 
having  thus  passed  over  the 
field,  is  >  returned  to  the  river 
by.  the  tail  drain,  already  men- 
tioned. When  it  is  desiied  to 
withhold  the  water,  the  wear  of 
the  head  nuun  (a)  is  shut^  and 
that  of  the  river  (e)  opened. 
It  will  be  observed,  that  in  tina 
design  there  are  branch  trenches 
0»/),  and  various  gutters  (h,  h),  taken  out  of  the  ends  of  some  of  the  tiencbes»  to  carry 
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th*  wttax  to  the  loDgMt  corner  ot  the  p*nei,  ind  ■ometJtnei  bikca  out  of  diSbcnt  fmtta 
uf  tbe  trencliB,  to  water  loine  little  iir^ularitieg  in  the  puin,  whicb,  vitliout  luch  uiisl* 
Mice,  would  DM  have  any  water  upon  them.  Tliere  is  ■  iluice  (it  erected  *t  the  end  of 
ooc  of  the  >[iull  tnuia,  lo  forre  tbe  water  into  the  branch  (reach  aiyoiaingt/),  thft  bdng 
l)ie  liiff bert  ground. 
4107.  jB*rya>mpbUpuee^aTigation(Jt.S31.)vutlinaeitortlMT)uf(e<it  Qad- 


fbrd,  bf  Smilb,  at  Priitlejr.  The  water  it  supplied  frofii  a  brook  (a),  to  a  main  ftMUr 
with  nrioui  ratniSotiont  (i,i',  tbe  aurface  it  formed  into  ridge*  (c,  c),onr  which  dw 
water  flowi,  and  ii  carried  offby  the  drains  in  their  furrowt  [d,iti, to  at  mua  draini  (<,<), 
and  to  tbe  braok  at  difierent  places  (/,/,/)■  There  are  bridges  (g)  orer  tbe  maiD 
IWeders,  imall  arches  over  tbe  main  diicha^ng  drains  (A',  and  three  hMcties  {{), 
4108.  ^<oi  trample  tf  ailek-iMHs  iMUering,  we  majr  refer  to  a  case  (fg.SSS.),  ^wb 


ia  a  receiu  work  b<r  John  Brown.  {Trtala:  ok  Irrigelun,  1817.)  In  this  the  Geld  of 
sparationt  being  on  theataap  tide  of  •  liill,  a  majo  carrier  is  led  from  the  sluice  (a), 
dirictl;  across  the  dedintr  (i),  and  lateral  feedtr*  Ic)  takan  out  frtun  it  at  rcguhv  dit- 
Unect.  Tbete.feedETs  haT.e  ttppi  of  furf,  at  regular  distadcet  (d),  bf  wh^  '^'tfm, 
the  water  is  ditpend  After  watering  a  apace  of  from  twaatf  to  foitj  feet  in  breadth,  it 
Uu4 
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is  again  collected  by  the  small  drains  in  tbe  fuirows,  and  returned  lower  down  to 
another  feeder.  Tbe  advantage  of  this  method,  Browne  observes,  "  relates  more 
materially  to  the  sides  of  hills,  and  to  porous  soils  that  are  by  some  thought  inca- 
pable of  being  watered.  The  chief  point  is  to  get  the  water  to  the  highest  level 
possible ;  and  in  case  the  soil  be  porous,  one  main  carrier  only  will  require  puddling,  In 
order  to  prevent  the  water  from  sinking  away :  when  that  is  done,  no  difficulty  what- 
ever is  found  in  tsking  it  in  small  streams  vertically,  or  directly  down  the  slope 
(c),  and  putting  stops  (d)  to  arrest  its  progress  occasionally,  which  will  throw  it  on 
cac^  side ;  and  when  those  stops  are  placed  one  above  another,  it  will  have  the  effect  of 
spreading  the  water  on  the  land,  somewhat  similar  to  a  fan  when  extended.  Hie  stops 
need  only  be  sods  or  turfs,  one  laid  lengthways  in  the  gutter,  and  one  across  It,  which 
may  be  raised  or  lowered  according  to  the  declivity :  these  sods  or  tuifs  will  require 
probably  a  small  wooden  peg  to  fasten  them  at  first ;  and  by  the  time  the  land  requires 
a  second  watering,  the  roots  of  the  grass  will  have  sufficiently  fastened  them  ;  and  they 
need  not  be  removed,  unless  occasionally  for  the  purpose  of  watering  any  separate  part 
below,  when  the  stream  may  be  too  small  to  water  the  whole  piece  at  once ;  and  the 
small  cuts  for  conveying  the  water  will  be  less  expensive  in  cleaning,  not  being  so  liable 
to  choke  up  as  those  carried  on  what  is  termed  horixontal  or  level  gutters. 

4109*  Am  an  example  of  the  benefit  offloading,  we  refer  to  Loch  Ken,  in  Ktrcud^ 
brightshire,  the  most  striking  instance  known  in  Great  Britain  of  advantage  being  de- 
rived from  the  inundations  of  a  lake.  At  the  head  of  that  beautiful  piece  of  water, 
there  is  a  flat  of  about  240  statute  acres,  which  is  rendered,  by  flooding,  one  of  the  richest 
spots  in  Scotland.  Many  acres  in  it  produce  at  the  rate  of  three  tons  of  hay  each,  and 
some  parts  of  it  have  been  cropped  with  grain  for  twenty-five  years  in  succession,  with- 
out any  manure,  except  what  it  receives  fiyim  the  inundations  it  experiences.  These, 
however,  leave  behind  them  a  variety  of  enriching  substances.  {Statistical  Account  ^ 
Scotlandt  vol.  iv.  260.) 

41 10.  Floating  upwards  The  ancient  and  now  obsolete  practice  of  flooding,  or,  as 
it  was  termed,  of  floating  upwards,  was  practised  in  various  parts  of  the  kingdom.  For 
that  purpose,  the  water  was  penned,  in  times  of  floods,  by  means  of  a  dam  or  floodgate 
across  the  bottom  of  the  meadow  or  flat  to  be  watered.  '  Tlie  waters  were  not  suffered 
to  remain  long  upon  the  land,  but  were  let  off  as  soon  as  it  was  judged  that  they  had 
deposited  their  scNliment.  The  benefit  arising  from  this  method  of  using  floodwaters,  it 
is  said,  was  considerable ;  but  when  the  improved  mode  of  irrigation,  by  floating  ridges 
was  introduced,  and  found  more  advantageous,  the  other  was  discontinued.  {Manhatt 
Midland  Counties  Minute  27.  j 

4111.  Watering  land  by  machinery »  If  the  land  be  put  in  a  proper  form  for  irrigation, 
and  supplied  with  a  good  stream  at  proper  seasons,  there  can  be  no  difference  from  the 
method  of  getting  it  on  the  surface ;  uid  if  all  other  circumstances  are  equally  favor- 
able, the  same  fertility  may  be  expected  from  water  thrown  up  by  a  dnin-mill,  as 
that  which  runs  from  a  brook.  (Smith's  Observations  on  Water  Meadows,  &c.  p.  9S.) 
A  cheap  and  effi^tual  power  for  raising  water  in  sufficient  quantities  to  flow  about  ten 
acres  at  a  time,  would  be  an  invaluable  acquiiition ;  for  a  productive  water  meadow  is 
probably  the  true  mark  of  perfection,  in  the  management  of  a  farm.  (2^ddlesex  Report, 
p.  322.) 

41 12.  Sea  water.  Smith  suggests  the  idea  of  employing  machinery,  to  raise  not  only 
ftesAXf  but  even  sea  water,  for  irrigation.  {Obseroatioru,  p.  87.)  It  is  well  known,  how 
much  all  kinds  of  stock  are  improved  by  salt  marshes,  and  how  beneficial  to  them,  is  a 
moderate  quantity  of  saline  matter.  There  are  many  parts  of  the  kingdom  where,  by 
the  aid  of  machinery,  these  advantages  might  be  obtained  at  a  moderate  expense. 
{Code.) 

4113.  The  expense  <f  irrigation  varies  according  to  the  nature  of  the  work.  Where 
the  catch-work  system  is  practicable,  in  fitvorable  situations,  the  forming  may  be  done 
as  low  as  ten  shillings  per  acre,  lliis  fact  is,  in  many  cases,  decisively  in  favor  of  tliis 
natural  and  simple  mode,  which  requires  also  much  less  water,  and  oflen  answers  fully 
as  well  as  flat  flooding.  {General  Report,  vol.  ii.  p.  598.)  The  expense  of  bed-woric, 
as  it  is  called,  is,  however,  considerable.  If  the  ground  to  be  flooded,  be  smooth  on  its 
surface,  or  in  regular  ridges,  and  if  the  water  can  easily  be  brought  to  the  meadow,  with 
a  temporary  wear,  supposing  the  extent  to  be  almost  twenty  acres,  it  may  be  done  at  from 
5/.  to  10/.  per  acre;  but  if  the  land  be  of  lai^  extent,  with  an  irregular  surface ;  if 
«  large  conductor,  and  a  proper  wear  shall  be  required,  with  hatches  both  in  it,  and  also 
in  the  feeders ;  and  if  the  aid  of  a  professional  person,  to  lay  out  and  oversee  the  work, 
be  necessary,  (which  is  generally  the  case),  the  expense  will  vary  from  10^  to  2Qf.  per 
acre.  (^General  Report,  vol.  ii.  p.  598.)  Nay,  in  Wiltshire,  where  they  are  anxious  to  have 
their  meadows  formed  in  the  most  perfect  manner,  with  that  regulilrity  which  the  nice 
adjustment  of  water  demands,  the  expense  per  acre  has  amounted  to  40/.  (Smiih*s 
Oiservatiotis  on  Irrigation,  p*  56,}  ' 


Boocin.  WARPING.  66S 

4114.  OffeetiofU  to  vrrigation  have  been  nude  on  the  supposition  that  it  renders  a 
country  unhealthy ;  but  as  the  water  is  continually  kept  in  motion,  this  is  not  likely  to 
be  the  case,  and  indeed  is  found  not  to  be  so  in  Gloucestershire,  I^ombardy,  and  other 
countries  where  it  is  extensively  practised.  Others  think  that  though  the  produce  may  be 
increased,  it  becomes  in  a  few  years  of  so  course  a  nature,  mixed  with  rushes,  and  water 
plants,  that  cattle  frequently  refuse  to  eat  it,  and  when  they  do,  their  appearance  proclaims 
that  it  Is  far  from  being  of  a  nutritious  quality.  [RtUland  Beport,  p.  114.)  But  this 
objection  is  nerer  applicable  to  meadows  skilfully  made,  and  properly  managed ;  and 
whenever  the  grasses  are  coarse,  they  should  be  cut  earlier  if  intended  for  hay.  Rushes 
and  water  plants  are  proofs  that  the  meadow  lies  too  flat  and  is  ill  managed.  {Cods,) 

4115.  The  principal  impedimetUt  to  irrigaiion  are  the  claims  of  different  individuals 
on  one  stream,  as  millers,  canal  owners,  &c  ;  the  intermixture  of  property  and  interests ; 
and  the  existence  in  some  cases  of  adverse  leases. 

4116.  The  formation  and  arrangement  of  surfaces  for  irrigation,  however  simple  in 
principle,  is  in  practice  one  of  the  most  difficult  operations  of  agricultural  improvement. 
Whoever,  therefore,  contemplates  extensive  and  intricate  works  of  this  kind,  will  find  it 
desirable  to  call  in  the  assistance  of  a  professor  and  contractor  of  reputation.  In  Glou- 
cestershire there  are  a  class  of  men  known  as  *<  flooders,*'  who  have  under  them  a  com- 
pany of  men  accustomed  to  every  part  of  the  work,  and  who  accompany  their  chief  to 
execute  works  in  any  part  of  the  country. 

Sect.  II.     Of  Warping f  or  the  Improvement  of  Land  by  Muddy  Water. 

4117.  Warping  is  a  mode  of  fertilizing  lands  by  depositing  a  coat  of  mud  on  their 
surface,  lliis  may  be  practised  on  the  borders  of  large  rivers  and  estuaries,  into  which 
sea  tides  flow ;  or  where  floods  are  frequent,  provided,  however,  that  in  cither  case  the 
waters  contain  alluvial  matters  in  a  state  of  suspension.  According  to  the  best  inform- 
ation  that  can  be  obtained  {Marshaly  in  R,  Econ.  cf  York.  1788.  Day,  West  Riding 
Report,  p.  171. )>  warping  was  first  practised  on  the  1)anks  of  the  Humber,  by  one  Barker, 
a  small  fanner  at  RawcUff,  between  17S0  and  1740.  It  was  afterwards  extended  by 
Richard  Jennings,  of  Armin,  near  Howden,  in  1743  ;  but  it  was  about  the  year  175S 
before  it  was  attempted  by  any  other  person.  It  was  first  brought  into  nodce  by  Marshal, 
in  1788,  and  subsequently  in  the  Report  of  the  West  Riding  of  Yorkshire,  and  is  now 
practised  by  various  proprietors  and  farmers  on  the  Humber,  the  Trent,  and  other  rivers. 
It  has  been  long  practised  in  Italy  (267.)  in  a  somewhat  different  manner  to  what  it  is 
in  this  country,  and  may  be  considered  as  of  Egyptian  origin 

4118.  The  theory  of  warping  is  thus  given  by  Arthur  Young.     The  waters  of  the 
tides  diat  come  up  the  IVent,  Ouse,  Dun,  and  other  rivers  which  empty  themselves  into 
the  great  estuary  of  the  Humber,  is  muddy  to  an  excess ;  insomuch  that  in  summer,  if  a 
cylindrical  glass,  twelve  or  fifteen  inches  long,  be  filled  with  them,  it  will  presently  deposit  an 
inch,  and  sometimes  more,  of  what  is  called  warp.    Where  this  warp  comes  from  is  a  dispute. 
The  Humber,  at  its  mouth,  is  clear  water ;  and  no  floods  in  the  countries  washed  by  the 
warp  rivers  bring  it,  but,  on  the  contrary,  do  much  mischief  by  spoiling  the  warp.     In 
the  very  driest  seasons  and  longest  droughts,  it  is  best  and  most  plentiful.     The  im- 
provemeiA  is  perfectly  simple,  and  consists  in  nothing  more  than  letting  in  the  tide  at 
high  water  to  deposit  the  warp,  and  permitting  it  to  run  off  again  as  the  tide  falls ;  this 
is  the  aim  and  effect.     But  to  render  it  efficacious,  the  water  must  be  at  command,  to 
keep  it  out  and  let  it  in  at  pleasure ;  so  that  there  must  not  only  be  a  cut  or  canal  made 
to  join  the  river,  but  a  sluice  at  the  moutli  to  open  or  shut,  as  wanted ;  and  that  the 
vrater  may  be  of  a  proper  depth  on  the  land  to  be  warped,  and  also  prevented  flowing  over 
contiguous  lands,  whetho'  cultivated  or  not,  banks  are  raised  around  the  fields  to  be 
warped,  and  from  three  or  four  to  six  or  seven  feet  high,  according  to  circumstances. 
Thus,  if  the  tract  be  large,  the  canal  which  takes  the  water,  and  which,  as  in  irrigation, 
might  be  called  the  grand  carrier,  may  be  made  several  miles  long :  it  has  been  tried  as 
far  as  four,  so  as  to  warp  the  lands  on  each  side  the  whole  way,  and  lateral  cuts  made  in 
any  direction  for  the  same  purpose ;  observing,  however,  that  the  effect  lessens  as  you 
recede  from  the  river ;  that  is,  it  demands  longer  time  to  deposit  warp  enough  for  pro- 
ducing benefit. 

411 9.  The  effect  of  tDorping  is  very  different  from  that  of  irrigation ;  for  it  is  not  tlie 
water  that  wows  the  effect,  but  the  mud,  so  that  in  floods  the  business  ceases,  as  also  in 
winter ;  and  it  is  not  to  manure  the  soil,  but  to  create  it.  What  the  nature  of  the  land 
may  be  intended  to  be  warped,  is  not  of  the  smallest  consequence :  a  bog,  clay,  send, 
peat,  are  alike  eligible :  as  tlie  warp  raises  it  in  one  summer  from  six  to  sixti^en  incites 
thick ;  and  in  the  hollows  or  low  places,  two^  three,  or  four  feet,  so  as  to  leave  the  whole 
piece  level.  Thus  a  soil  of  any  depth  you  please  is  formed,  wliich  consists  of  mud  of  a 
vast  fertility,  though  containing  not  much  besides  sand  and  gravel. 

4120    In  respect  to  the  method  of  executing  the  work,  it  is  described  in  the  following 
jnauner  in  The  Agricultural  Survey  of  the  West  Riding  of  Yorkshire,  by  Lord  Hawkci 


666  PRACTICE  OF  AGRICULTURE.  Pmv  III. 

The  land  to  be  warped  must  be  benked  round  egainst  the  river.     The  banks  art  made  of 
the  earth  taken  on  the  spot  from  the  land :  they  must  slope  six  feet ;  that  is,  three  feet 
on  each  side  of  the  top  or  crown  of  the  bank,  for  every  foot  perpendicular  of  rise :  their 
top  or  crown  is  broader  or  narrower,  according  to  the  impetuosity  of  the  tide,  and  the 
weight  and  quantity  of  water  *  and  it  extends  frpm  two  feet  to  twelve :  their  height  is 
regulated  by  the  height  to  which  the  spring  tides  flow,  so  as  to  exclude  or  let  them  in  at 
pleasure.     In  these  banks,  there  are  more  or  fewer  openings,  according  to  tlie  siae  of  the 
ground  to  be  warped,  and  to  the  choice  of  the  occupier ;  but  in  general  they  have  only 
two  sluices ;  one  called  the  floodgate,  to  admit;  the  other  called  the  clougb,  to  let  off 
the  water  gently ;  these  are  enough  for  ten  or  fifteen  acres:  when  the  spring  tide  b^ns 
to  ebb,  the  floodgate  is  opened  to  admit  the  tide,  the  clough  having  been  previously 
shut  by  the  weight  of  the  water  brought  up  the  river  by  the  flow  of  the  tide.     As  the 
tide  ebbs  down  the  river,  the  weight  or  pressure  of  water  being  taken  from  the  outside 
of  the  clough  next  the  river,  the  tide  water  tliat  has  been  previously  admitted  by  the  flood, 
gate  opens  the  clough  again,  and  discharges  itself  slowly  but  completely  through  it. 
The  doughs  are  walled  on  each  side,  and  so  constructed  as  to  let  the  water  run  off, 
between  the  ebb  of  the  tide  admitted,  and  the  flow  of  the  next ;  and  to  this  point  'par- 
ticular attention  is  paid.     The  floodgates  are  placed  so  high  as  only  to  let  in  the  spring 
tides  when  opened.     They  are  placed  above  ^e  level  of  the  common  tides.     WUlows 
are  also  occasionally  planted  on  the  fropt  of  the  banks,  to  break  the  force  of  the  tides,  and 
defend  the  banks  by  raising  the  front  of  them  with  warp  thus  collected  and  accumulated : 
but  these  willows  must  never  be  planted  on  the  banks,  as  they  would  destroy  them  by 
giring  the  winds  power  to  sliake  them. 

4121.  The  season  fir  tottrj/ittg  begins  in  the  month  of  July,  and  proceeds  during  the 
summer  season,  and  as  thisKort  of  business  can  only  be  performed  at  that  season,  every 
occasion  of  having  it  executed  should  be  embraced,  ljy  having  the  work  in  perfect  rquiiry 
that  every  tide  may  be  made  to  produce  its  full  effect.  With  regard  to  the  advantage 
of  doing  this  work  in  the  summer  months,  it  may  be  remarked  that  at  these  times  the 
lands  not  only  become  the  soonest  dry,  a  circumstance  which  must  always  fully  take 
place  before  the  process  of  cultivation  can  be  carried  on,  but  the  tides  are  less  mixed 
with  fresh  water,  in  which  condition  they  are  constantly  found  the  most  efllectual. 

4122.  In  regard  to  the  exjMtnse  of  this  made  ofintfmn/hg  landSt  it  must  differ  much  in 
different  cases,  according  as  the  circumstances  of  situation  and  distance  vary;  but  it 
can  seldom  exceed  12^.  or  15/.  the  acre,  according  to  Young,  and  in  roost  instances 
it  must  be  greatly  below  such  estimates.  But  it  is  remarked  by  Day,  in  The  AgricuUural 
Survey  of  the  same  district,  that  no  estimate  can  be  made  without  viewing  the 
situation  of  the  lands  to  be  warped*  and  the  course  and  distance  it  will  be  necessary  to 
carry  the  warp  to  such  lands :  1st,  The  situation  of  the  lands  must  be  considered ;  2d,  The 
quantity  of  land  the  same  drains  and  doughs  will  be  suflScient  to  warp ;  Sd,  The  expense 
of  building  the  doughs,  cutting  the  drains*  embanking  the  lands,  &c.  An  estimate 
of  these  expenses  being  made,  then  it  will  be  necessary  to  know  the  number  of  acres 
such  doughs  and  drains  will  warp,  before  any  estimate  per  acre  can  be  made ;  there* 
fore  it  will  be  easy  to  conceive  that  the  greater  quantity  of  land  the  same  doughs  and 
drains  will  warp,  the  easier  the  expense  will  be  per  acre.  In  Day's  opinion,  there  are  great 
quantities  of  land  in  the  country,  which  might  be  warped  at  so  small  an  expense,  as 
from  4/«  to  8/.  per  acre,  which  is  nothing  in  comparison  to  the  advantages  which  arise 
from  iL  He  has  known  land  which  has  been  raised  in  value  by  warping,  from  SL  to 
upwards  of  40/.  and  SOL  per  acre ;  therefore  it  is  easy  to  conceive  that  the  greatest  ad- 
vantages arise  upon  the  worst  land,  and  the  more  porous  the  soil  the  better,  as  the  wet 
filters  through,  and  it  sooner  becomes  fit  for  use.  The  advantages  of  warping  are  very 
great;  as,  after  lands  have  been  properly  warped,  they  are  so  enriched  thereby,  that 
they  will  bring  very  large  crops  for  sevenl  years  afterwards  without  any  manure  ;  and 
when  it  is  necessary,  the  lands  might  be  warped  again  by  opening  the  old  drains,  which 
would  be  done  at  a  very  trifling  expense,  and  wouKl  bring  crops  in  succession  for  many 
years,  with  very  little  or  no  tillage  at  all,  if  the  lands  were  kept  free  from  quick  grass, 
and  other  weeds,  which  must  be  the  case  in  all  lands  where  they  are  properly  managed ; 
besides,  the  drains  which  are  made  for  the  purpose  of  warping  are  the  best  drains 
that  can  be  constructed  for  draining  tlie  lands  at  the  time  tltey  are  iiot  used  for  warping, 
which  is  another  very  great  advantage  in  low  lai)ds. 

4123.  The  best  mode  of  cuUioaling  ftew-wttrjted  land  must  depend  principally  on  the 
nature  of  the  warp  and  of  the  subsoil.  In  The  Code  of  Agriculture  it  is  recommended 
to  sow  it  with  clover,  and  to  Itet  it  lie  under  that  crop  for  two  years,  in  order  that  it 
may  be  brought  into  a  state  fit  for  corn.  It  does  not  answer  to  sow  land,  immediately 
after  it  is  warped,  with  wheat,  even  though  fallowed ;  but  after  white  or  red  dover  for 
two  years,  a  good  crop  of  wheat  may  generally  be  relied  on.  Nor  is  it  proper,  when 
land  is  warped,  to  plant  it  with  potatoes,  or  to  sow  it  with  flax,  being  at  first  of  too  cold 
%  nature ;  though  these  crops  voAy  an^w^r,  if  the  land  b9  not  toQ  strong  for  potatoe% 
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after  it  has  been  for  two  or  three  years  in  cultivation.  In  the  quality  of  warped  land,  there 
«re  mosf  enential  differences,  some  will  be  very  strong,  and  in  the  same  field  some  will 
be  very  friable.  The  land  nearest  the  drain  is  in  general  the  lightest,  owing  to  the 
quantity  of  sand  that  is  deposited  as  soon  as  the  water  enters  the  field :  the  land  farthest 
from,  the  drain  is  in  general  the  best.  The  produce  of  warped'  land  varies  mueb,  but 
in  general  it  may  be  stated  as  abundant.  (Code,  SI 5.)  ' 

SuBSXCT.  1.    Of  the  Irrigation  of  Arable  Lands  and  of  Subterraneous  Irrigation. 

4124.  The  irrigation  of  arable  lands  is  universal  in  warm  countries,  and  even  in  the 
south  of  France  and  Italy.  The  land  is  laid  into  narrow  beds,  between  which  the 
water  is  introduced  in  furrows  during  the  growth  of  the  crop,  and  absorbed  by  the  soil. 

'  la  other  cases,  the  crop  is  grown  in  drills  and  the  water  introduced  between  each  row 
in  the  furrow.  In  this  mode  of  irrigation  no  collecting  drains  are  required,  as  the 
whole  of  the  water  laid  on  is  absorbed  by  the  soil.  The  principal  expense  of  this  oper- 
ation is  that  of  preparing  the  lands  by  throwing  the  surface  into  a  proper  level  or  levels ; 
the  main  or  carrier  is  conducted  to  the  higher  part  of  the  field,  and  the  rest  is  easy. 
A  particular  description  of  the  practice,  as  carried  on  in  Tuscany,  is  given  by  Sigismondi. 
(Agr.  de  la  Toscane)  Some  account  also  of  the  practice  in  Spain  and  the  East  Indies, 
will  be  found  in  our  outline  of  the  agriculture  of  these  countries.  •  723.  and  908. ) 

4125.  Subterraneous  irr^ation  appears  to  have  been,  first  practised  in  Lomliardy,  and 
first  treated  of  by  Professor  Thouin.  {Annates  du  Mus^,  j;c.)  It  consists  in  saturatins 
a  soil  with  water  from  below,  instead  of  from  the  surface,  and  is  efifected  by  surround- 
ing a  piece  of  ground  by  an  open  drain  or  main,  and  intersecting  it  by  covered 
drains  communicating  with  this  main.  If  the  fi#Td  is  on  a  level,  as  in  most  cases  where 
the  practice  is  adopted  in  Lombardy,  all  that  is  necessary  is  to  fill  the  main  and  keep  it 
full  till  the  lands  have  been  suflSciently  soaked.  But  if  it  lies  on  a  slope,  then  the  lower 
ends  of  the  drains  must  be  closely  stopped,  and  the  water  admitted  only  into  the  main 
on  the  upper  side :  this  main  must  be  kept  full  till  the  land  is  soaked,  when  the  mouths 
of  the  lower  drains  may  be  opened  to  carry  off"  the  superfluous  water.  Hie  practice  is 
applicable  either  to  pasture  or  arable  lands. 

4126.  In  Britain,  subterraneous  irrigation  has  been  applied  in  a  very  simple  manner 
to  drained  bogs  and  morasses,  and  to  fen  lands.  All  that  is  necessary  is  to  build  a 
sluice  in  the  lower  part  of  the  main  drain  where  it  quits  the  drained  grounds,  and  in 
dry  weather  to  shut  down  this  sluice,  so  as  to  dam  up  the  water  and  throw  it  back  into 
all  tlie  minor  (»pen  drains,  and  also  the  covered  drains.  This  plan  has  been  adopted  with 
success,  first,  as  we  believe,  by  Smith,  of  Swineridge  Muir,  in  Ayrshire,  and  subse- 
quently by  Johnston,  in  the  case  of  several  bog  drainages  executed  by  him  in  Scotland. 
It  is  also  practised  in  Lincolnshire,  where  it  was  introduced  by  the  advice  of  the  late 
engineer  Rennie,  after  the  completion  of  a  public  drainage  at  Boston. 

SscT.  III.     Of  the  Artificial  Means  of  Procuring  Water  for  the  Use  of  LiveStodt. 

4127.  Water  is  suppUed  by  nature  in  most  parts  of  the  British  isles,  and  retained  with 
little  art  both  at  farmeries  and  in  fields.  There  are  exceptions,  however,  in  different 
districts,  and  especially  in  chalky  soils,  gravels,  and  some  upland  days.  In  these  cases 
water  is  procured  for  cattle  by  some  of  the  following  means:  By  conducting  a 
stream,  from  a  distant  source,  as  in  a  work  of  irrigation;  by  collecting  rain- 
water from  roads,  ditches,  or  sloping  surfaces,  in  artificial  ponds,  or  reservoirs; 
by  collecting  it  from  the  roofii  of  buildings,  and  preserving  it  in  covered  cisterns; 
by  sinking  a  well,  or  a  pipe,  either  in  tlie  field,  or  the  farm  yard ;  and  by  artificial 
springs. 

4128.  An  artificial  stream  will  in  most  cases  be  found  too  expensive  an  operation  to 
be  undertaken  for  the  supply  of  drinking  water  for  live  stock  ;  but  this  purpose  may 
frequently  be  combined  with  that  of  watering  lands  or  driving  machinery.  In  the 
North  Riding  of  Yorkshire,  there  is  a  tract  extending  for  many  miles,  entirely  destitute 
of  water,  except  what  flows  along  the  bottoms  of  the  deep  valleys  by  which  it  is  in- 
tersected, and  little  relief  could  consequently  be  aflbrded  by  streams  thus  distantly  and 
inconveniently  situated,  to  the  inhabitants  of  the  uplands,  or  their  cattle.  About  the 
year  1770,  a  person  of  the  name  of  Ford  devised  the  means  of  watering  tliis  district, 
by  means  of  rills  brought  from  the  springs  that  break  out  at  the  foot  of  tlie  still  lofUer 
moorland  bills,  that  run  parallel  to  and  to  the  north  of  this  tract,  in  some  instances  at 
the  distance  of  about  ten  miles.  The  springs  he  collected  into  one  channel,  which  he 
carried,  in  a  winding  direction,  about  the  intervening  tract,  according  to  its  level,  and 
along  the  sides  of  the  valleys,  until  he  gained  the  summit  of  the  arid  country  which  he 
wished  to  supply  with  water ;  and  when  this  was  accomplished,  the  water  was  easily 
conveyed  to  the  places  desired,  and  also  to  the  ponds  in  all  the  fields,  over  a  considerable 
tract  of  ground. 
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4139.  CoUecHng  rain-water  from  roads,  ^.  m  ponds^  or  drinking  pools.  Formerly,  it 
18  probable,  something  of  this  art  has  been  practised  throughout  the  kingdom :  most 
villages,  and  many  old  farmsteads,  have  drinking  pools  for  stock,  which  appear  to  have 
been  formed  or  assisted  by  art.  In  btrong-land  grazing  districts,  pits  have  evidently 
been  dug,  to  catch  the  rain-water  fortuitously  collected,  by  furrows  and  ditches ;  or  by 
landsprings.  On  the  chalk  hills  of  the  southern  counties,  the  art  has  been  long  estab- 
lished, and  continued  down  to  the  present  time;  and,  on  the  wolds  or  chalk  hills  of 
Yorkdiire,  an  improved  practice  has  been  introduced  by  Robert  Gardner  of  Kilham, 
which  gained  an  establishment  towards  the  end  of  the  last  century,  and  has  spread  rapidly 
over  the  adjacent  heights,  with  great  profit  to  the  country.  In  every  dry-land  situation, 
it  may  be  practised  with  high  advantage  to  an  estate,  and  is  well  entitled  to  attention. 

41  SO.  The  mode  of  constructing  these  coUecting  ponds  is  described  in  The  Annals  <f 
Agriculture  (vol.  vi.),  and  illustrated  by  a  section  {Jig,  533.).  The  ground  plan  is 
circular,  and    generally  forty    or  533 

fifty  feet  in  diameter,  and  the  exca- 

vation  is  not  made  deeper  in  the  '^^^^^  ^  ~~I^^^^^^^ 

centre  than  five  feet,     ITiis  exca-         ^w^^ — -k-t:^:::^^^^^^^ 

vation  b^ng  cleared  out,  a  layer  of  "^^^^^S^^^^^^^^^''^^ 

clay  (a,  6,  c)  sufiiciently  moistened,  is  to  be  carefully  beaten  and  trod  down  into  a  com- 
pact and  solid  body  of  about  the  thickness  of  a  foot.  Upon  this  a  layer  of  quick-lime 
is  finely  and  uniformly  spread  over  the  whole,  of  one  inch  or  upwards  in  thickness.. 
Next  is  another  layer  of  clay  of  about  one  foot  in  thickness  (d),  which  is  to  be  trodden 
and  rammed  down  as  the  former ;  upon  this  are  spread  stones  or  coarse  gravel  [e)  of 
such  thickness  as  may  prevent  the  pond  receiving  any  injury  from  the  treading  of  cattle, 
who  would  otlierwise  break  through  the  body  of  the  clay  and  lime,  and  by  so  doing  let 
out  the  water;  after  this,  tlie  pond  will  remain  five  feet  deep  and  forty.-five  feet  diameter ; 
the  size  they  are  usually  made. 

4131.  Br\ck<iay  is  by  no  means  required  for  the  ponds;  any  earth  sufficiently 
tenacious  to  bear  beating  into  a  solid  compact  body,  though  not  approaching  to  a  pure 
clay,  will  answer  the  purpose  very  well. 

4132.  The  preferable  situation  to  make  the  pond  is  a  little  valley,  or  at  the  bottom  of 
a  declivity,  or  near  a  high  road,  in  which  situation  a  stream  of  water  may  be  brought 
into  it  after  sudden  ^howers  or  thaws,  the  object  being  to  get  it  filled  as  soon  as  possible 
after  it  is  made,  that  the  sun  and  winds  may  not  crack  the  clay ;  if  it  is  not  likely  to  be 
filled  soon,  some  straw  or  litter  must  be  spread  over  it ;  but  in  general,  after  it  is  onoe 
filled,  the  rains  tliat  fall  in  the  course  of  the  year  will  keep  it  full,  no  water  being  lost 
otherwise  than  by  evaporation  and  the  consumption  of  cattle. 

4133.  The  whole  excdlence  of  the  pottd  depends  upon  the  Hmej  care  must  be  taken  to 
spread  it  regularly  and  uniformly  over  the  surface  of  the  lower  bed  of  clay ;  it  is  well 
known  that  ponds  made  of  clay  alone,  however  good  its  quality,  and  whatever  care  may 
be  exerted  in  the  execution,  will  frequently  not  hold  water ;  these  with  tlie  above  precau- 
tions rarely  fail.  By  what  means  the  lime  prevents  the  loss  of  water  is  not  exactly  known ; 
one  of  theM  two  is  probably  tlie  cause ;  eith^  tlie  lime  sets  like  terrace  into  a  body 
impervious  to  water;  or  its  causticity  prevents  the  worms  in  dry  weather  from  penetrating 
through  the  clay  in  searcli  of  the  water ;  certain,  however,  it  is,  that  with  lime,  thus 
applied,  ponds  may  be  made  in  sand,  however  porous,  or  on  rocks  however  open,  in 
neither  of  which  situations  are  they  to  be  depended  upon  when  made  with  clay  alone. 
On  this  mode  of  making  ponds  for  the  use  of  live  stock,  there  are  several  circumstances 
of  the  process  more  fully  detailed  in  The  Rural  Economy  of  YorhMre, 

4134.  In  constructing  ponds  in  loamy  soils  all  that  is  necessary  is  to  coat  the  bottom 
over  with  clay  or  loam  to  the  depth  of  eighteen  inches  or  two  feet,  and  then  to  puddle 
or  work  this  well  witJi  water  till  it  becomes  a  homogeneous  layer  impenetrable  to 
that  element.  If  clay  or  loamy  eartli  cannot  be  obtained,  any  earth  not  very  much 
inclined  to  sand  may  be  substituted,  but  it  will  require  more  labor  in  puddling.  On 
clayey  soils  very  little  more  is  necessary  tiian  smoothing  the  surface  of  the  excavation, 
and  perhaps  watering  it  and  beating  it  to  a  smooth  surface  with  rammers.  Tiie  pond 
being  now  formed,  the  next  operation  is  to  coat  it  over  with  coarse  gravel  to  tlie  deptli  of 
at  least  eighteen  inches ;  or,  what  is  preferable,  chalk  and  flints  with  gravel ;  or,  best  of  all,  to 
causeway  or  pave  it.  It  is  also  very  desireable  to  pave  or  gravel  the  surface  for  the 
breadth  of  at  least  two  yards  round  the  pond,  in  order  to  prevent  the  cattle  from  poaching 
it  when  th^  come  to  drink. 

4135.  An  ecoTiomical  mode  of  forming  ^nds  is  often  adopted  on  clayey  soils  where 
gravel  or  stone  for  paving  is  scarce.  It  consists  in  adopting  the  horse  shoe  form  as  (ho 
ground  plan  of  tlie  excavation,  and  cutting  all  the  sides  steep,  or  at  an  angle  of  45  or  50 
degrees,  excepting  tlie  part  answering  to  the  heel  of  the  shoe  (Jig.  534  a;,  which  is  well 
gravelled  or  paved  as  the  only  entrance  for  the  cattle.  The  excavated  earth  serves  to  raise 
the  high  side  of  tlie  pond  (6),  which  is  generally  guarded  by  a  fence  of  a  few  trees. 
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Tfae  ilisadvanugc  of  nich  poad*  !■,  thit  one  ii  lequind  for  tuerj  Add,  or  at  Imt  Tor 
eieiy  Iwo  field*;  where. 
u  A  pond  aloped  on  all 
uda  may  supply  four 
field)  or  even  ■  greater 
number.  (;Ig.  533.) 

4136.  The  Giouca- 
ierihire  portdt  *re  made 
cither  of  ■  square  ot  a 
circular  ihape,  and  gene- 
rally u  EituBted,  as  to 
fumiih  ■  lupply  to  four 
fieldt.  {Jig.  5S5. )  Tbite 
layen  of  clav,  free  from 
the  Bmallcxt  itone  or 
gravel,  are  so  worked 
in  a>  to  fonn  an  impe 
netrable  cement        "Die 


^>rcad  upon  the  pai 


coiered  wilh  laad    and  [ 
iudwd  with  pavemenl 
{GlmcettenhBt  Srjiort 
P  31) 

4137.   The    DtrtgiAin    arttjidai    meeri,    or    cattle 
ponda,  are  made  in  their  dry  rocky  pasture!,  with  great 
succeB.      Having  selected  a  low  situation  for  the  pur> 
p«e,  tbey  deepen  it  ten  or  twenty  yordi  across,  and 
_   spread  over  the  whole  eicaTation  a  layer,  about  five 
inches  thick,  of  refuse  slacked  lime  and  coal  cinders  | 
*  then  they  spread,  trample,  and  rant  down  a  stratum  of 
well  temp^vd  clay,  about  fbur  inches  thick  ;  and  upon 
this  they  spread  a  second  bed  of  day,  in  a  similar  man- 
ner,  of  the  same  thickness;  the  whole  of  the  bottom 
and  edges  of  the  meer  is  then  paved  ivith  raUile  stones  ; 
and    Bmall   rubble   stones,    several   inches   thick,    are 
{Derbyilim  Seporl,  vol.  i.  p.  4M.  ) 

4138.  The  litualim  ofjiddpimdi,  where  practicable,  should  be  at  the  intersection  of 
fences,  to  as  one  may  serve  as  many  flelds  a*  possible.  Thit,  however,  cannot  be  the 
best  situation  in  every  case,  because  it  roay  happen  that  water  cannot  there  he  collected. 
At  the  same  lime,  a  low  situadon  is  not  desirable  in  every  case,  because  it  may  be  to 
drcunulanced  that  too  much  dirty  water  may  run  into  it  during  rains. 

4139.  Trta  artfrtqutaUy  pinn/ed  reunrf  jwnd*,  and  with  seeming  propriety,  as  their 
effect  is  beautiful,  and  the;  shade  the  water  from  the  direct  influence  of  the  sun  during 
summer;  but  in  autumn  their  leaves  certainly  tend  to  render  the  water  impure  for  a 
time.  As  moat  leaves  are  of  an  astringent  quali^,  perhaps  there  may  be  no  inju  ry  sus- 
tained by  cattle  from  diinking  such  water  at  fint;  but  afier  some  lime  tfae  leaves  begin  to 
tlecay  and  occasion  a  sort  of  fennentation,  which,  till  K  lubsidei  in  the  be^nning  of 
tnMy  weather,  renders  the  water  somewhat  unhealthy  and  very  un^ghlly. 

4110.  ffWlf,  where  no  better  method  of  procuring  water  can  be  devised ,  may  be  re- 
sorted to,  both  for  fields  and  farmeries ;  but  the  great  objection  to  them  is  die  labor  re- 
quired to  pump  up,  or  odwrwise  raise  the  water,  and  llie  consequent  risk  of  neglect. 
Before  proceeding  to  dig  a  veil,  it  ought  first  to  be  deterTnined  on  whether  a  mere  re- 
■ervoir  for  the  water  which  oosea  out  of  the  surface  soil  is  desired  or  obtaindile,  or  a 
perpetual  spriog.  tf  the  former  is  the  object  in  view,  a  depth  of  fifteen  or  twenty  feet 
may  probably  suffice,  though  this  cannot  be  expected  to  afford  a  constant  supply  unless 
a  watery  yaa  or  spring  is  hit  on  :  if  the  latter,  the  depth  may  be  ver;  various,  there  being 
instances  of  300  and  500  feet  having  been  cut  througb  bdore  a  pennaneut  supply  of 
water  was  fbund.      {Middletex,  Surrty,  «nd  Hanptiiirt  ReporU.) 

4141.  The  art  1^  vKU-diggitig  a  generally  carried  on  by  persons  who  devote  themselves 
exclusively  to  that  department.  The  ute  being  fixed  on,  the  ground-plan  is  a  circle, 
generally  of  not  mca^  than  six  or  eight  feet  in  diameter :  the  digger  then  works  down  by 
meant  ik  a  small  short-handled  spade,  and  a  small  implement  of  the  pick-axe  kind  ;  Ibe 
earthy  materials  being  drawn  up  in  buckets  by  Ibe  hand  or  a  nindlan,  fixed  over  the 
opening  for  the  purpose.  Where  persons  conversant  with  this  sort  of  business  are  em- 
ployed, tbey  usually  manage  the  whole  of  the  work,  bricking  round  the  ddcs  wilh  great 
facility  and  readiness ;  but  in  other  cases,  it  will  be  necessary  to  have  a  bricklayer  to  ex- 
ecute this  part  Of  the  business. 
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41 4S.  Sinning.  There  are  two  metbods  of  building  the  stone  or  brick  within  the 
well,  which  is  called  the  st«ining.  In  one  of  these  a  circular  ring  is  formed,  of  the  same 
diameter  s^  the  intended  well ;  and  the  timber  of  which  it  is  composed  is  of  the  size  of 
the  brick-courses,  with  which  the  well  is  to  be  lined.  The  lower  edge  of  this  circle  is 
made  sharp,  and  shod  with  iron,  so  that  it  has  a  tendency  to  cut  into  the  ground ;  this 
circular  kirb  is  placed  flat  upon  the  ground,  and  the  bricks  are  built  upon  it  to  a  consi- 
derable height,  like  a  circular  wall.  The  well-digger  gets  within  this  circle,  and  digs 
away  the  earth  at  the  bottom ;  the  weight  of  the  wall  then  forces  the  kirb,  and  the  brick- 
work with  which  it  is  loaded,  to  descend  in  the  earth,  and  as  fast  as  tlie  earth  is  removed 
it  sinks  deeper,  and  the  circular  brick- wall  is  increased  or  raised  at  top  as  fast  as  it  sinks 
down;  but  when  it  gets  very  deep,  it  will  sink  no  longer,  particularly  if  it  passes  through 
soft  strata:  in  this  case,  a  second  kirb  of  a  smaller  sixe  is  sometimes  began  within  the 
Arst.  When  a  kirb  will  not  sink  from  the  softness  of  the  strata,  or  when  it  is  required 
to  stop  out  water,  the  bricks  or  stones  must  be  laid  one  by  one  at  the  bottom  of  the  work, 
taking  care  that  the  work  is  not  lefl  unsupported  in  such  a  manner  as  to  let  the  bricks  fall 
as  they  are  laid  :  this  is  called  under-pinning. 

4143.  Noxkfiu^r.  Well^lggen  experience  loroetimet  great  difficulty  from  a  noHout  air  which  filbthe 
well,  and  sufR)cateii  them  If  they  breathe  it.  The  usual  mode  of  ricaring  wells  of  noxious  air  is,  by  means 
of  a  large  pair  of  bellows,  and  a  long  leathern  pipe,  which  is  hung  down  into  the  well  to  the  bottom,  and 
fresh  air  is  forced  down  to  the  bottom  by  working  the  bellows. 

4144.  The  use  of  the  avger  is  common  in  well-digging,  both  in  ascertaining  before 
commencement  the  nature  of  the  strata  to  be  dug  into,  and  also  in  course  of  digging  for 
the  same  purpose ;  and  because,  by  boring  in  the  bottom  of  a  well  to  a  considerable  depth, 
the  spring  is  sometimes  hit  upon,  and  digging  rendered  no  longer  necessary. 

4145.  In  particular  situations,  the  v$e  of  the  borer  alone  may  procure  an  adequate 
supply  of  water.  This  mode  appears  to  have  been  long  resorted  to  in  this  and  other 
countries.  From  what  we  have  already  stated  as  to  the  disposition  of  strata,  the  condi- 
tiona  requisite  for  its  success  will  be  readily  conceived ;  viz.  watery  strata  connected  with 
others  on  a  higher  level :  the  pressure  of  the  water  contained  in  the  higher  parts  of  such 
strata  on  the  lower  will  readily  force  up  the  latter  through  any  orijfice,  however  small. 
All  that  is  necessary,  therefore,  is  to  bore  down  to  the  stratum  containing  the  water, 
and  having  completed  the  bore,  to  insert  a  pipe,  which  may  either  be  left  to  over- 
flow  into  a  cistern,  or  it  may  terminate  in  a  pump.  In  many  cases,  water  may  be  found 
in  this  way,  and  yet  not  in  sufficient  quantity  and  force  to  rise  to  the  surface ;  in  such 
cases  a  well  may  be  sunk  to  a  certain  depth,  and  the  auger-hole  made,  and  the  pipe 
inserted  in  it  in  the  bottom  of  the  well.  From  the  bottom  it  may  be  pumped  up  to  the 
surface  by  any  of  the  usual  modes. 

4146.  As  an  example  of  well-digging  combined  wiih  borings  we  give  that  of  a  well  dug 
at  a  brewery  at  Chelsea,  Middlesex,  in  1793.  The  situation  was  within  20  or  90  feet 
of  the  edge  of  the  Thames,  and  the  depth  394  feet,  mostly  through  a  blue  clay  or  marl. 
At  the  depth  of  near  fifty  feet  a  quantity  of  loose  coal,  twelve  inches  in  thickness,  was 
discovered :  and  a  little  sand  and  gravel  was  found  about  tlie  same  depth.  The  well- 
digger  usually  bored  about  ten,  fifteen,  or  twenty  feet  at  a  time  lower  than  his  work  as 
he  went  on,  and  on  the  last  boring,  when  the  rod  was  about  fifteen  feet  below  the  bottom 
of  the  well,  the  man  felt,  as  the  first  signal  of  water,  a  rolling  motion,  something  like  the 
gentle  motion  of  a  coach  passing  over  pavement;  upon  his  continuing  to  bore,  the  water 
presently  pushed  its  way  by  the  side  of  the  auger  with  great  force,  scarcely  allowing  him 
time  to  withdraw  the  borer,  put  that  and  his  other  tools  into  the  bucket  and  be  drawn  up 
to  the  top  of  the  well.     The  water  soon  rose  to  the  height  of  two  hundred  feet. 

4117.  In  a  case  which  occurred  in  digging  a  well  at  Dr.  DamokCt,  near  Derby,  the 
water  rose  so  much  higher  than  the  surface  of  the  ground,  that  by  confining  it  in  a  tube,  he 
raised  it  to  the  upper  part  of  the  house.    (  Rees*s  Cyclofuedint  art.  It^t-li,  and  Derbys/tire  RejK  ) 

4148.  The  jnvcess  of  boring  the  earth  for  spiring  water  has  of  late  been  practised,  with 
great  success,  in  various  parts  of  England,  chiefly  by  a  person  named  Good,  of  Hunt- 
ingdon. In  the  neighborhood  of  London,  many  fountains  of  pure  spring-water  have  lately 
been  obtained  by  these  means.  We  may  particularly  name  those  at  Tottenham,  Middle* 
sex,  and  Mitcham,  Surrey,  both  of  which  afford  a  continuous  and  abundant  flow  of  water, 
equal  to  about  eight  gallons  per  minute.  A  very  copious  fountain,  which  rises  twenty 
feet  above  the  surface,  has  lately  been  obtained  by  the  same  means  in  the  grounds  of 
Ravenscroft  Park,  the  seat  of  G.  Scott,  Esq.,  near  Hammersmith.  Indeed  there  can  be 
little  doubt  that  in  the  great  majority  of  situations,  not  only  in  Britain,  but  throughout  the 
world,  water  might  be  found  by  boring  or  digging  down  a  few  scores  of  feet.  • 

4140.  The  boriHg  i§  t;JJ^eted  b$f  means  qf  an  auger,  similar  to  the  Instrument  employed  in  boring  fbr  eotL 
The  auger  is  connected  to  an  iron  rod,  about  four  or  five  feet  long,  which  is  Introduced  into  the  ground  ia 
a  perpendicular  direction,  a  slight  power  being  exerted  on  the  top :  it  is  turned  by  manual  labor.  When 
the  auger  hat  descended  as  far  as  the  length  ofthe  rod  will  permit  by  cutting  Its  way  througtt  the  ground^ 
it  to  Uien  drawn  iq>  by  a  shaft  and  windlass ;  and  the  earth  which  occupied  the  tptce  thus  bored.  Is  bMught 
up  with  it  and  diaobaxgodfhnn  the  auger.    Another  length  of  rod  is  added  to  the  auger  as  it  gats  ' 
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by  mcttne  of  eoupllng  boxet,  and  a  cast-iron  tube  U  Introduced  into  the  hole^  and  driven  down.  The 
length  of  this  tube  is  about  sixteen  feet  with  an  orifice  of  about  four  and  a  half  inches,  and  an  upper 
flange  on  the  top  of  which  the  su|terstructure  of  the  fountain  is  to  be  raised,  whether  plain  or  ornamental : 
the  use  of  this  tube  Li  to  exclude  the  land  springs,  and  assist  in  keeping  the  further  progress  of  the  borer 
perpendteubu'.  —  Additional  rods  being  now  coupled  to  the  auger,  the  boring  proceeds  until  the  spring 
discovers  itself,  which.  In  general,  has  been  found  at  the  commencement  of  a  stratum  of  sand,  about  one 
hundred  feet  below  the  surface.  Tin  pipes  are  now  introduced  into  the  1x)re.  of  about  three  inches 
tfiameter,  and  twenty  feet  long.  When  the  first  length  of  pipe  has  been  foroed  nearly  down,  another 
aimilar  pipe  Is  soldered  on  to  the  top  of  it  *.  the  pipe  is  tlien  driven  further  down,  and  a  third  length 
soidered  to  the  top  of  the  last,  and  so  on  until  the  wnole  bore  is  encased  by  one  continued  pipe,  fVom  top 
to  bottom,  by  which  the  earth  is  prevented  iVom  felling  in,  and  the  passage  of  the  water  kepC^rfecthr  clear. 

4150.  A*  variouM  obdructitms  must  ocauhnailf  Intercept  the  progress  ttf  the  auger,  different  kinds  of 
instruments  are  employed  for  removing  them,  ofparUcuiar  construction  and  action.  When  rocky  strata 
are  to  be  penetrated,  a  kind  of  weighted  pecker  is  let  down,  bv  which  the  column  of  the  rock  is  broken, 
or  pounded  into  small  pieces,  the  fragments  of  which  are  collected,  and  brought  up  by  a  sort  of  box 
auger. 

4151.  TMs  operoUon  has  not  yet  fkited  of  procuring  water  in  any  one  instance,  though,  by  the  spring 
flowing  to  the  level  of  its  source,  the  water  ooes  not  always  flow  up  alMve  the  ground,  ana  indeed  some- 
times does  not  reach  the  surface ;  but,  under  these  circumstances,  by  sinking  a  well  a  short  distance,  the 
water  will  flow  plentiAiily.  According  to  the  altitude  of  the  head,  or  source,  of  the  spring,  will  be  its 
force  in  rising.  If  the  bore  be  poade  m  a  valley,  and  the  source  of  the  spring  should  be  m  the  Interior  of 
a  neighboring  hill,  the  stream  would  flow  through  the  meandering  Assures  of  the  earth  ukl  rise  to  its 
level,  wherever  a  vent  is  given ;  and  under  these  circumsunoes,  would  flow  above  the  sur&ce  of  the 
outlet,  l}y  a  pressure  equal  to  the  weight  of  a  column  of  water  between  its  level  and  the  altitude  of  the 
source.  If  the  source  be  upon  the  same  level  as  the  outlet  (whatever  their  distance  apart),  the  water  will 
flow  to  the  surface  only,  without  running  over.  But.  if  the  source  should  be  bdow  the  level  of  the 
outlet,  then  it  will  be  necessary  to  sink  a  well  down  to  tnat  levd  and  a  little  lower,  before  a  firee  supply 
of  water  will  be  fbmishcd. 

4152.  The  expense  of  this  process  appears  to  be  very  trivial  s  the  diarges  being  four-pence  per  foot  Ibr 
sinking  the  first  ten  feet ;  eight.pence  per  foot  for  the  second  ten  feet ;  twelve-penoe  for  the  third ;  and  so 
on ;  increasinff  four.pence  per  root  at  every  additional  ten  feet  of  dcMcent ;  this  charge  being  for  labor, 
exclusive  of  the  cost  of  tubes :  whereas,  the  expense  of  ordinary  well-sink\pg  amounts  to  about  eight 
times  that  sum.  Tlie  advantages  of  flowing  springs  of  good  water,  which,  by  these  means,  may  always 
be  obtained  on  the  sides  of  roMs,  and  in  a  variety  of  other  places  where  water  is  not  at  inesent  found, 
are  incalculable ;  the  cost  very  small,  and  the  opersiion  easy  and  expeditious.  Within  one  week,  the 
operation  of  boring  for  the  spring  at  Tottenham,  was  begun  and  finished,  a  depth  of  one  hundred  and 
five  feet  .— .«; 

4153.  Of  the  various  modes  of  raising  water  from  deep  toeliif  the  pump  is  most  con- 
venient, and  the  lever  and  bucket  the  most  simple.  Wlien  a  constant  supply  is  wanted 
from  a  very  deep  well,  machinery  (Jtg.  536»)  may  be  erected  over  it,  and  driven  by  an 
old  horse  or  ass. 
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4154.  Pumps  an  of  various  kinds,  as  the  lifting  pump;  the  forcing  pump,  for  very 
deep  welb ;  the  suction  pump ;  and  the  roller  pump,  a  recent  invention  for  such  as  do 
not  exceed  thirty-three  feet  in  depth.  A  good  pump  for  urine  pits  or  reservoirs,  where 
the  water  is  not  to  be  raised  above  twenty-eight  or  thirty  feet  in  depth,  is  that  of  Robert- 
son  Buchannan,  author  of  .^  Treatise  on  Heating  by  Sieam^  Sk»,  Because  this  pump, 
which  acts  by  the  pressure  of  the  atmosphere,  will  raise  dniinings  of  dunghills,  or  even 
water  thickened  by  mud,  sand,  or  gravel.  '*  The  points  in  which  it  differs  from  the 
common  pump,  and  by  which  it  excels,  are,  that  it  discharges  the  water  below  the  piston, 
and  has  its  valves  lying  near  each  other.  The  advantages  of  this  arrangement  are  — 
that  the  sand  or  oUier  matter,  which  may  be  in  the  water,  u  discharged  without  injuring 
the  barrel  or  tlie  piston- leathers ;  so  that  besides  avoiding  unnecessary  tear  and  wear,  the 
power  of  the  pump  is  preserved,  and  it  is  not  apt  to  be  diminished  or  destroyed  in  mo- 
ments of  danger,  as  iu  often  the  case  with  the  common  and  chain  pumps;  that  the  valves 
are  not  confined  to  any  particular  dimensions,  but  may  be  made  capable  of  discharging 
every  thing  that  can  rise  in  the  suction-piece  without  danger  of  being  choked ;  and  that 
if,  upon  any  occasion,  there  should  happen  to  be  an  obstruction  in  the  valves,  they  are 
both  within  the  reach  of  a  person's  hand,  and  may  be  cleared  at  once,  without  the  dl^ 
junction  of  any  part  of  tlie  pump.  It  is  a  simple  and  durable  puinp,  and  may  be  made 
either  of  metal  or  wood,  at  a  moderate  expense.  '*    Where  clear  water  only  ia  to  benifed. 
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AuM'i  (of  HoiIod)  cuTtilinear  pump  i*  prefenbie  to  tbe  eomnon  urt.  Tin  xltuiUga 
depend  on  (be  currilineu  fonn  of  the  biml,  which  allmrB,  and  indeed  i4>)igo,  tbe  rod, 
the  lundie,  ind  the  leier,  on  which  it  works,  to  be  all  ia  one  pieM.  Heace  smplidtj, 
cbeapneM,  preddon  of  (ction,  mon  water  diicbvged  in  pTOpoiti<Hi  to  tbe  diiDietn  of  Ifae 
bwrel,  (nd  leu  frequent  repwn.  [Sepertory  of  Art;  Jan.  18SI.)  Perkiai's  iqiure- 
burelled  pump  is  a  powerAil  engine  (Xvndon  Jounai,  &c) ;  but  thii  and  other  coB- 
triTance*  for  rail]  Dg  water,  ibough  of  great  merit,  cannot  often  be  made  aTailable  bf  tbe 
improper  from  their  not  having  come  into  general  use. 

4 1 55.  Ancldlrut ingeniaiit mode ofmt-  ~ 
(Kg  miter fnm  a  vrdi  lo  tbe  upper  part  of 
■  bouae  (^.  S370>  ■>  lometimes  adopted 
outbe  continent-  A  poit  ii  filed  close  to  ^ 
tbe  well  J  tbii  is  connected  with  tlie  open- 
ing in  tbe  upper  part  of  tbe  houH,  where 
tbe  water  is  to  be  introduced,  by  a  fiied  - 
cord  (a).  On  this  cord  a  wooden  collar  ■~ 
(i)  is  placed,  and  alidea  freely  Irom  one  end  - 
to  the  other :  tbe  bucket  rope  u  put  . 
through  a  hole  in  the  collar,  and  ofer  a  : 
puUy  in  (be  window  in  Ihe  upper  part  of  - 
tbe  house,  and  thui  tbe  tnicket  is  first  . 
raised  peipendicularly  from  the  water  in  ' 
tbe  well  till  it  comes  in  contact  wiib  the  " 
collar,  when  the  power  being  continued,  - 
tbe  cidlar  slide*  along  the  Bied  rope  till  _, 
it  Tcacbei  tbe  operator  at  tbe  window.  ^ 
(IauI.  al.ie  itaduMi.tic.) 

4156.  Art^ciniiprmp.  Marshal,  see-  ' 
ing  the  foniulion  of  natural  springs,  and  . 
oiMerring  tbe  effect  of  subsinl  dniua,  and  ^ 
being,  at  the  same  time,  aware  of  an  otgec-  ^ 
tioo  to  roof  water,  which,  though  more  , 
wholesome,  is  seldom  so  well  tasted  as 
spring  water  ;  was  led  to  the  idea  of  forminj 

with  water,  in  dry  situations.  He  proposes  aircsting  tbe  rain-water  that  has  filtered 
through  tbe  soil  of  a  grass  ground,  ntuated  on  tbe  upper  side  id  tbe  buildings,  in  co- 
TCred  drains,  clayed  and  duhed  at  tbe  bottom,  and  partially  filled  with  pebbles  or  otiier 
open  materials  ;  thus  conTeying  it  into  a  well  or  cistern,  in  tbe  manner  of  roof  water: 
and  by  this  means  uniting,  it  is  probable,  the  palalableness  of  spring  water  with  the 
w^lesomeness  of  that  whicb  is  collected  immediately  from  tbe  atmosphere. 

1157.    Wattrforcamtnonfam-yard  and  domtttic  jnirjKtii  may  be  obtained  in  most 

situations,  by  collectingthat  which  falls  on  tbe  roofs  of  tbe  farmery  and  dwelling-bouae. 

niis  is  done  by  a  system  of  gutters  and  pipes,  which,  for  the  ftrmery,  may  lead  lo  a 

cistern  or  tank  under  ground ;  and  for  the  family,  that  from  tbe  roof  of  Ihe  dwelling- 

_„        house  may  be  conducted  to  a 

tub.      Before  uuog  it,  it  may  be 

.   filtered  in  Tirioua   ways :    one 

/  is,  to  have  three  tubs  all  of  tbe 

efjSg.  5 

t  filled  < 

wiA  powdered  diarcoal, 

a  stratum  of  sponge  covering 

?it,    and    tbe    third    (c)  empty. 
Tbe  water  falls  from  the  gutter 
a>   spout  into    tbe  top  of  te 
gravel     bamd,      and    filtering 
through  it,  ascends  tbrou^  tbe 
J    charcoal    and    sponge    in    tbe 
[    neit,  and  passes  orer  dear  and 
I    sweet  into  tbe  receiving  band 
[c) ;  ttam  which  it  is  mawn  as 
wanted.     Where  one  recnving 
barrel  is  not  enough,  two  or 
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4158.  Filtering  Abater  on  a  hrge  made  tUKf  be  effected  by  emptying  one  pond  inl6 
Another,  through  a  conduit  of  any  kind  filled  irith  gra?el>  sand,  and  dMuwoal. 


Chaf.  IV. 

Of  the  Impnvemeni  tfLandt  ^fing  Wa$ief  so  a»  to  Jit  then  for  Tdrm-Cnihare* 

4159.  Of  wake  lands,  many  descriptiona  are  best  improved  by  plantings  and  tiierefore 
are  to  be  considered  as  disposed  of  in  that  way  in  the  laying  out  or  arrangement  of  an 
estate ;  but  there  are  others  whtdi  may  be  more  profitably  occupied  as  farm-lands,  and  it  i» 
the  preparing  or  bringing  these  info  a  state  of  culture,  which  b  die  business  of  the  present 
chapter.  Such  lands  may  be  classed  as  mountainous  or  hilly  grounds,  rocky  or  stoney 
surfaces,  moors,  bogs  or  peat-mosses,  marshes,  woody  wastes  or  wealds,  warrens  or 
downs,  and  sea-shores  or  beaches.  In  the  improvement  of  these  subjects,  many  of  thd 
operations  are  such  as  are  performed  by  temporary  occupier;  or  fiumers ;  but  as  in  tfatS' 
case  such  occupien  have  always  extraordinary  encouragement  from  the  landlords,  eitber 
in  the  sha:pe  of  a  low  rent,  of  money  advanced,  of  long  leases,  or  of  all  of  these ;  we  con-' 
sider  it  prefi^rable  to  treat  Of  tbem  as  permanent,  or  fundamental  improvements,  than  to> 
consider  them  as  parts  of  faim-culture. 

Sic*.  I.     OfmmnUaifunu  and  kSbf  Grounds  and  their  Improvenienit* 

4160.  The  upper  parts  tf  mountains  may  be  considered  as  among  the  least  improvable' 
parts  of  the  eartVs  suriiu:e,  from  the  impossibility  of  ever  improving  their  climate.  "  The 
highest  peaks  and  ridges  are  mostly  naked  granite,  slate,  or  volcanic  productioniL  Tlieir 
more  elevated  sidesy  and  the  tops  of  those  of  moderate  height,  are  usually  covered  by  a 
thin  soil,  producing  a  short  dry  heibage,  which  is  iVequently  mixed  with  a  dwarf,  or 
stufated  heath.  Where  the  soil  is  not  injured  by  moisture,  these  are  best  calculated  tbr 
sheep.  When  the  height  of  mountains  exceeds  800  feet  of  elevation  above  the  level  6f 
the  sea,  unless  covered  either  with  natural  woods  or  artifidal  plantations,  they  can  only 
be  profitably  used  in  pasture. "    {Qtde, ) 

4161.  The  hiBs,  or  land  less  elevated  than  numiUtdns,  have,  in  general,  a  deeper  and 
moister  soil',  and  produce  a  more  luxuriant  herbage,  but  of  a  coarse  quality ;   hence ' 
they  are  better  adapted  for  small  hardy  cattle.     Though  the  summits  of  hills  are  gene- 
rally unfit  for  raising  grain,  yet  the  plough  is  gradually  ascending  along  their  sloping  . 
aides,  and  within  the  last  thirty  years  many  thousand  acres  in  such  situations  have  Ijeen  * 
reclaimed  in  the  united  kingdom. 

4162.  Steep  iands  along  the  sides  ofrioers  and  small  streams  are  often  inaccettible  to- 
the  plough,  and  unfit  for  tillage.     The  more  rugged  of  these  are  well  calculated  for 
woods  or  coppice ;  while  those  in  more  favorable  situations  and  climates  may  be  cott'*" 
verted  into  orchards.    [Code  cf  Ag;r,  161.) 

SscT.  II.     Of  rocky  or  stoney  Surfaces. 

4163.  Rocky  and  stoney  lands  are  common  in  me  valleys  of  a  hilly  or  mountainbus 
country,  and  sometimes,  as  in  Aberdeenshire,  they  cover  immense  tracts  of ''flat 
surface. 

4164.  When  rocks  protrude  from  the  surface  here  and  there  in  fragments  of  a  few  totlir^ 
and  it  is  considered  desirable  to  render  the  field  or  scene  fit  for  aration,  the  only  mode  * 
is  to  rend  diem  asunder  by  gunpowder,  and  then  carry  off*  the  fragments  for  walls, . 
drains,  roods,  cur  bmldings ;  or,  if  they  arc  not  wanted  for  these' or  any  other  purpose,  to 
bury  them  so  deep  in  the  ground  as  to  be  out  of  the  reach  of  the  plough.     But  where^ 
rocks  rise  in  considerable  masses  of  several  poles  in  diameter,  it  will  generally  be  found 
preferable  to  enclose  and  plant  them.     Clefts  and  crevices  are  found  in  all  rocks  whith< 
have  been  long  exposed  to  tiie  air  and  weather,  and  in  these  may  be  inserted  young  plants,- ' 
or  seeds,  or  both.     Such  masses  being  enclosed  by  rough  stone  walls,  formed  from  the 
more  detached  fragments,  or  from  loose  stones,  will  grow  up  and  be  at  once  highly 
ornamental  and  usefUl  as  shelter.     It  is  true  they  will  interrupt  the  progress  of  the 
plough  in  a  sttaight  line,  but  not  more  so  than  the  rock  if  led  m  a  state  of  natur§. 
When  a  rocky  surface  is  not  intended  to  he  ploughed,  all  Aat  is  necessary  is  to  remove- 
as  many  of  the  solitary   rocks  as  possible,  and  either  enclose  and  plant  the  rest,  or' 
cover  them  with  earth. 

4165.  The  stones  which  impede  the  improvement  of  land  are  either  loose,  thrown  up* 
when  the  land  is  trenched,  or  ploughed ;  or  fixed  in  the  earth,  and  not  to  be  removed' 
Without  much  labor  and  expense. 

4166.  Loose  stones  may  often  be  converted  into  use  for  the  pift^se  of  covered  ditiins, 
of  constructing  walls  or  fences^  or  making  and  repairing  the  roads  on  the  farm,  or  fti  tfa* 
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neigbboiliood ;  and  oa  theie  Aocounti  are  aometimss  worth  the  tsouUe  of  coUecting. 
They  may  be  remored^  with  the  least  inooDTeaience,  when  the  land  is  fidlowed.  Where 
loose  stones  are  of  a  moderate  site,  they  are  sometimes  found  advantageous  rather  than 
detrimental,  as  in  the  stone-brash  soils  of  Somersetshire  and  other  districts,  lliey  pre- 
▼ent  evaporation,  and  thus  preserve  moisture  in  the  soil.  Hence  the  old  remark,  that 
fjomen  have  been  induced  to  bring  back  again  to  their  corn-fields  those  very  stones  they 
have  been  induced  to  carry  off.     (Code.) 

4167.  Ifhere  tlvnes  are  large  and  fixed  in  the  earth,  if  they  appear  above  the  spriace^ 
they  should  be  removed  before  the  ploughing  of  the  waste  commences :  but  where  they 
are  concealed  under  the  surface,  various  modes  to  get  rid  of  them  have  been  adopted. 
In  some  parts  of  Yorkshire,  the  whole  surface  is  gone  over  with  sharp  prongs,  which,  at 
the  distance  of  every  twelve  or  fourteen  inches,  are  thrust  into  the  ground  to  the  depth 
of  about  a  foot,  to  ascertain  where  stones  are  to  be  m/et  with.  The  spot  is  marked  by  a 
twig,  and  the  stones  are  removed  before  the  land  is  ploughed.  Sometimes  th^  plough  is 
used  without  such  previous  examination,  and  the  place  marked  where  stones  are  en^ 
countered,  that  they  may  be  taken  away ;  and  sometimes,  in  order  to  discover  and  re- 
move such  stones,  the  land  is  trenched  by  the  spade.  {Communicalions  to  the  Board  o^ 
jdgr,  vol.  ii.  p.  25S.) 

41 6S.  Stones  above  the  surface  may  be  avoided  by  the  ploughman,  though  not  without 
loss  of  ground ;  but  stones  under  thp  surface  are  o^ien  not  discova«d  till  the  plough  is 
drawn  against  them,  and  perhaps  broken,  by  whidi  a  day's  work  is  sometimes  lost.  A 
wooden  bolt,  however,  to  unite  the  horse-trees  to  the  chain  of  the  plough,  may  prevent 
mischief  by  giving  way.  Clearing  the  ground  finom  stones  not  only  prevents  such  mis- 
chiefs,  but  is  attended  with  actual  profit.  When  removed,  they  may  be  used  for  various 
purposes,  and  are  often  less  expensive  than  if  dug,  or  purchased  at  a  quarry.  Hie  soil 
round  a  large  stone  is  likewise,  in  general,  the  best  in  the  field,  and  is  bought  at  a  low 
rate  by  the  expense  of  taking  out  the  stone,  as  the  plough  has  thus  access  to  all  the  land 
around  it.  In  stoney  land  the  plough  must  proce^  slowly,  and  cannot  perform  half  so 
much  work  as  it  ought  to  do ;  but,  after  such  impediments  haye  been  removed,  the  field 
may  be  ploughed  with  the  usual  facility  and  cneapness,  and  in  a  much  more  perfect 
manner.  It  frequently  happens,  that  when  working  stoney  land,  more  expense  is  in- 
curred in  one  season  by  the  breaking  of  ploughs,  besides  the  injury  done  tp  the  horses 
and  harness,  than  would  cure  the  eviL  (Gm.  Bep*  of  ScQt.  vol.  iL  p.  2^6;  Kaime^s 
Gent*  Farmer t  p.  58.)         '  , 

4169,  There  are  various  modes  ^  getting  rid  of  stones.  They  are 
generally  of  such  a  sixe  as  admit  of  their  being  conveyed  away  in 
carts,  or  other  vehicles  calculated  for  that  purpose.  Some  ingenious 
artificers  have  constructed  machines  for  raising  them,  when  of  a  large 
aiie.  On  some  occasions,  pits  have  been  d]ig  close  to  large  stones, 
and  the  latter  have  beep  turned  into  the  former,  at  such  a  depth 
as  to  lie  out  of  the  reach  of  the  plough.  But  it  is  frequently  necessary 
to  reduce  their  sixe  by  the  force  of  gunpowder  before  thev  can  be  re- ; 
moved.  Loose  stones  are  commonly  moved  by  levers,  and  rolled  on  a 
sledge ;  but  sometimes  they  are  raised  by  a  block  and  tackle  attached  to 
a  triangle  with  a  pair  of  callipers  to  hold  the  stone  {Jig.  539.).  The 
stone  may  also  be  raised  by  Ixuing  a  hole  in  it  obliquely  and  then  in- 
serting an  iron  bolt  with  an  eye  (^.  540. ),  which  though  loose  will  yet 
serve  to  raise  the  stone  in  a  perpenmcular  direction. 

540  4170.   The  mode  of  bursting  or  rending  rods  or 

stones  by  gunpowder,  is  a  simple,  though  dangerous 
operation*  When  a  perforation  or  hole  is  to  be  made 
in  a  rock  or  stone  for  the  purpose  of  blasting  with 
^gunpowder,  the  prudent  workman  considers  the 
nature  of  the  rock,  and  the  inclination  or  dip  of  the 
strata,  if  it  is  not  a  detached  fragment,  and  firom 
these  determines  the  calibre,  and  the  depth  and  direc- 
tion of  the  bore  or  recipient  for  the  gunpowder. 
According  to  circumstances,  the  diameter  of  the  hole 
v.vies  from  half  an  inch  to  two  inches  and  a  half,  the 
depth  from  a  few  inches  to  many  feet,  and  the  direc- 
tion varies  to  all  the  angles  fh>m  the  perpendicular  to  the  horixontaL  The  implements 
for  the  performance  of  this  operation  are  rude,  and  so  extremely  simple  and  familiar,  as 
hardly  to  require  description ;  and  the  whole  operation  of  boring  and  blasting  rocks  u  so 
easily  performedi  that,  in  the  space  of  a  few  weeks,  an  intelligent  laborer  may  become  an 
expert  quarrier. 

4171.  The  operation  t£  ramming  frequently  gives  rise  to  accidents,  but  a  recent  im- 
provoDsnty  that  of  unng  a  wadding  of  loose  sandi  or  of  any  earthy  matter  in  a  diy  staie» 
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answers  all  the  purposes  of  the  firmest  rammiog  or  wadding.  It  has  been  used  f<lr 
upwards  of  ten  years  at  Lord  Elgin's  extensive  mining  operations  at  C9iarlestown  in 
Flfeshire,  and  also  in  removing  immense  bodies  of  rook  from  the  Calton  hill  at  Edinburgh, 
by  Stevenson,  an  eminent  engineer,  whose  article  on  the  subject  of  blasting,  in  The 
SupplemefU  to  the  £ncyc  Brit.,  deserves  the  attention  of  such  as  use  the  process  in  work- 
ing quarries  or  clearing  rocky  or  stoney  grounds. 

Sect.  III.     Qf  improving  Woody  JFattes  or  Wealds* 

4172.  With  sttrfixces  partially  covered  with  bushes  and  stumps  of  trees,  ferns,  &c.,  the 
obvious  improvement  is  to  grub  them  up,  and  apply  the  land  to  cultivation  according 
to  its  nature. 

4173.  The  growth  of  large  trees  is  a  sign  that  the  soil  is  naturally  fertile.  It  must  also 
have  been  enriched  by  the  quantity  of  leaves  which  in  the  course  of  ages  have  fallen  and 
rotted  upon  the  surface.  Such  are  the  beneficial  effects  of  this  process,  that  after  the 
trees  have  been  cut  down,  the  soil  has  oflen  been  kept  under  crops  of  grain  for  a  number 
of  years  without  interruption,  or  any  addition  of  manure.  Land  thus  treated,  however, 
ultimately  becomes  so  much  reduced,  by  great  exhaustion,  that  it  will  not  bear  a  crop 
worth  the  expense  of  seqd  and  labor.  ( Communicatioru  to  the  Board  of  AgrieuUure,  vol.  ii. 
p.  257.)  It  is  evident,  however,  that  this  deterioration  entirely  proceeds  from  the 
improvident  management  previously  adopted.  In  reclaiming  such  wastes,  the  branches 
of  trees  that  are  felled  are  generally  collected  and  burnt ;  and  the  ashes  are  either  in  whole 
or  in  part,  spread  on  the  ground,  by  which  the  fertility  of  the  soil  is  excited.  Indeed, 
where  there  is  no  demand  for  timber  on  the  spot,  nor  the  means  of  conveyance  to  any 
advantageous  market,  the  whole  wood  is  burnt,  and  the  ashes  applied  as  manure. 

41 74.  Much  cojYpice  land  has  been  grubbed  up  in  various  parts  of  England,  and  brought 
into  tillage.  Sometimes  woods  are  grubbed  for  pasture  merely.  In  that  case  the  ground 
should  be  as  little  broken  as  possible,  because  the  surface  of  the  land,  owing  to  the  dead 
wood  and  leaves  rotting  time  out  of  mind  upon  it,  is  much  better  than  the  mould  below. 
It  soon  gets  into  good  pasture  as  grass  land,  without  sowing  any  seed.  {Communications 
to  the  Board  of  AgricuUure,  vol.  iv.  p.  42. )  But  by  far  the  most  eligible  mode  of  con- 
verting wood  land  into  arable,  is  merely  to  cut  down  the  trees,  and  to  leave  the  land  in  a 
state  of  grass  until  the  roots  have  decayed,  cutting  down  with  the  scythe  from  time  to 
time  any  young  shoots  that  may  arise.  The  roots  in  this  way,  instead  of  being  a  cause 
of  anxiety  and  expense,  as  they  generally  are,  become  a  source  of  improvement ;  and  a 
graasy  surface  is  prepared  for  the  operation  of  sod  .burning.  (MarshoTs  Yorkshire,  vol.  i. 
p.  316.) 

4175.  Natund  woods  and  plantations  have  been  successfully  grubbed  up  in  Scotland. 
In  the  lower  Torwood  in  Stirlingshire,  many  acres  of  natural  coppice  were  cleared ;  and 
the  land  is  now  become  as  valui^le  as  any  in  the  neighboriiood.  {Stirlingshire  Jteport, 
p.  213.)  On  the  banks  of  the  Clyde  anfi  the  Avon,  coppices  have  been  cut  down,  and 
after  being  drained,  cultivated,  and  manured,  the  land  has  been  converted  into  productive 
orchards.  In  Perthshire  also,  several  thousand  acres  of  plantations  have  been  rooted  out, 
the  soil  subjected  to  the  plough,  converted  into  good  arable  land,  and  profitably  employed 
in  tillage.     (Perthshire  Report,  p.  329.) 

4176.  Far  puUing  up  or  rending  atunder  the  roots  of  large  trees,  various  tuichines  and 
contrivances  have  been  invented.  Clearing  away  the  earth  and.splitting  with  wedges  is  the 
usual  mode ;  but  blasting  is  also,  as  in  the  case  of  rocks  and  stones,  occasionally  resorted 
to.  For  this  purpose  a  new  instrument, 
called  the  blasting-'Screw  {fig*  541.) 
has  been  lately  applied  with  consider- 
able success  to  the  rending  or  splitting 
of  large  trees  and  logs  of  timber.  It 
condsts  of  a  screvr  (a),  an  auger  {b,  c) , 
and  char^ng«piece  {d).  Tlie  screw 
is  wrought  mto  an  auger-hole,  bored 
in  the  centre  of  the  timber ;  here  the 
charge  of  powder  is  inserted,  and  the 
orifice  of  the  hole  in  the  log  is  then 
shut  up  or  closed  with  the  screw«  when 
a  match  or  piece  of  cord,  prepared  with 
saltpetre,  is  introduced  into  a  small 
hole  (a),  left  in  tlie  screw  for  this  purpose,  by  which  the  ||OKder  is  ignited.  The  appli- 
cation  of  this  screw  to  tlie  purposes  of  blasting  is  not  very  obviously  necessary,  because, 
from  what  we  have  seen  (41 71 .)  it  would  appear  that  the  auger-hole  being  charged  with 
powder  and  sand,  would  answer  every  purpose.  One  great  ol^ection  to  the  process  of 
bhisting  applied  to  the  rending  of  timber  is,  the  irr^ular  and  uncertun  direction  of  the 
fracture,  by  which  great  waste  b  sometimes  occasioned.     It  may,  however,  be  necessary 
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to  raaort  to  this  node  of  breiking  up  large  trees,  when  cat  down  and  left  in  inaccee^ 
aible  eituations,  where  a  great  force  of  men  andof  implements  cannot  easily  be  procured 
or  applied;  and  certainly  it  is  one  of  the  most  effectual  modes  of  tearing  their  stools 
ttr  roots  in  pieces.    (Sup,  Encyc.  Brit*  art.  batting.) 

4177.  Land  covered  toithjurss,  broonh  and  other  thrubtf  b  genenUy  well  adaptedf  t 
cultivation.  The  furze,  or  whin  (  Ulex  europ^nu),  will  grow  in  a  dense  clay  soil  $  and  where 
they  are  foiud  in  a  thriving  state,  every  species  of  grain,  of  roots  and  grasses,  may  be  cul- 
tivated with  advantage.  The  broom,  on  the  other  hand,  prefers  a  dry,  gravelly,  or . 
sandy  soil,  such  as  is  adapted  for  the  culture  of  turnips.  A  large  proportion  of  the  aiable 
land«  in  the  richest  districts  of  England  and  Scotland,  was  originally  covered  by  these  two 
plants ;  and  vast  tracts  still  remain  in  that  state,  which  might  be  profitably  brought  under 
cultivation.  For  that  purpose,  the  shrubs  ou^t  to  be  cut  down,  the  ground  trenched,  or 
the  plants  rooted  out  by  a  strong  plough,  drawn  by  four  or  six  horses,  and  the  roots 
and  shrubs  (if  not  wanted  for  other  purposes)  burnt  in  heaps,  and  the  ashes  spread  equslly 
over  the  surface.  (Com.  to  the  B,  of  Ag»  vol.  iL  p.  260.)  In  many  plsccsy  shrubs  and 
brushwood  may  be  sold  for  more  than  the  expense  of  rooting  them  out.  When  coal  is 
not  abundant,  and  limestone  or  chalk  can  be  had,  the  ftirze  should  be  employed  in  bam« 
ing  the  lime  that  is  used  in  carrying  on  the  improvement.  (Osfordihire  Seport,  p.  332.) 
It  requires  constant  attention,  however,  to  prevent  such  plants  from  again  getting  pos* 
aession  of  the  ground,  when  it  is  restored  to  pasture.  This  can  best  be  effected,  by 
ploughing  up  the  land  occasionally,  taking  a  few  crops  of  potatoes,  turnips,  or  tares  in 
rows,  and  restoring  it  to  be  pastured  by  sheep.  In  moist  weather  also,  the  young  plants 
should  be  pulled  up  and  destroyed.    (Code.) 

4178.  Fern  (Pteris  and  Otmunda)  isa  very  troublesome  vreed  to  extirpate,  a9,  in  many 
soils,  it  sends  dowp  its  roots  into  the  under  stratum,  beyond  the  reach  of  the  deepest 
ploughing ;  but  it  is  a  sign  of  the  goodness  of  any  soil,  where  it  grows  to  a  large  sise. 
June  or  July  are  the  best  seasons  £or  destroying  it,  when  the  plsnts  are  full  of  sap,  and 
when  they  ought  to  be'  frequently  cut.  They  are  not,  however,  easily  subdued,  ofben  ap- 
pearing after  a  rotation  of  seven  years,  including  a  fallow,  and  sometimes  requiring  ano- 
ther rotation,  and  cutting  them  repeatedly,  before  their  final  disappearsnce  can  be  effected* 
Lime,  in  its  caustic  state,  is  peculiarly  hostile  to  fern ;  at  the  same  time,  it  can  hardly  ba 
completely  eradicated,  but  by  frequent  cultivation,  and  by  green  crops  assisted  by  the  hoe. 
(  Oxfordshire  Report,  p.  234.  and  240.) 

4179.  The  heath  {Erica)  is  a  hardy  plant,  palatable  and  nutritious  to  sheep;  and 
under  its  protection,  coarse  grasses  are  often  produced.  When  young,  or  in  flower,  it 
may  be  cut  and  converted  into  an  inferior  species  of  winter  prorision  for  stock.  But 
where  it  can  be  obtained,  it  is  desirable  to  have  grass  in  its  stead.  For  that  purpose^  the 
land  may  be  flooded,  or  the  heath  burnt  in  March  or  April,  and  kept  free  from  stock  for 
eighteen  months;  in  consequence  of  which,  many  new  grasses  will  spring  up,  from  the 
destruction  of  the  heath,  and  the  enriching  quality  of  the  ashes.  The  improvement  is 
very  great;  more  especially  if  the  land  be  drained,  and  lime  or  compost  be  applied. 
(Gen,  Rep.  of  Scot.  vol.  ii.  p.  359.)  But  if  the  land  be  too  soon  pastured,  the  grasses, 
being  weak  and  tender,  the  sheep  or  cattle  will  pull  them  up  with  their  roots,  and  the  pas»> 
ture  is  materially  injured.  {Statistical  Account  tff  Scotland,  vol.  iv.  p.  465.)  Where  it 
is  proposed  to  cultivate  the  land  for  arable  crops,  the  lime  applied  should  be  in  a  finely 
powdered  state,  highly  caustic,  and  as  equally  spread  as  possible.  (Com.  to  the  B.  ofAgk 
vol.  ii.  p.  264.) 

4180.  Paring  and  burning  is  a  speedy  and  effectual  modd  of  bringing  a  surface  covered 
with  coarse  herbage  into  a  state  of  culture.  Some  have  recommended  making  a  com- 
post of  the  pared  surface,  with  lime ;  or  building  folds  or  earthen  walls  of  the  sods,  which, 
by  the  action  of  the  atmosphere,  become  friable  and  fertile ;  but  these  processes  are 
slower  and  not  eo  effectual  as  paring  and  burning.  In  coarse  rough  pastures,  ant-hills 
frequently  abound,  Which  paring  and  bummg  effectually  destroys.  (Code*) 

SxcT.  IV.     Of  Moors  and  their  Improvements. 

4181.  Moorlands  are  of  various  descriptions.  Sometimes  they  are  in  low  and  mild  si- 
tuations, where  the  upper  soil  is  thin,  or  scantily  supplied  vrith  vegetable  mould ;  and  wbenk 
the  bottom  or  under-stratum  is  imperrious  and  barren.  These,  in  general,  may  be  re- 
claimed with  more  or  less  advantage,  according  as  they  are  near  manure  or  markets,  and 
other  means  of  improvement.  Others,  on  the  contrary,  are  in  situations  much  elevated 
above  the  level  of  the  sea;  where  the  surface  is  covered  with  heath  and  other  coarse 
plants,  and  frequently  encumbered  with  stones.  Such  moors  are  seldom  worth  the  expense 
•of  cultivation,  and  from  their  bdght  arc  only  calculated  for  woods  or  pasturage. 

4182.  Moors  which  are  not placedin  high  o>' bleak  situations,  where  the  surface  is  closer 
swarded,  or  covered  with  plants,  and  where  the  subsoil  is  naturally  either  not  altogether 
wet,  or  capable  of  being  made  Sufficiently  dry  at  a  moderate  expense,  may  not  only  be 
rc)claimed>  but  6f^  can  be  highly  improved  by  the  commou  operations  of  farin  culture^ 
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by  paring  and  burning;  by  fallow  and  liming;  or  by  trenching  or  deep  ploughing.  Vast 
Improvements  on  different  sorts  of  moory  lands  have  been  made  in  Yorkshire^  where  there 
are  immense  tracts  of  moors.  It  is  stated  in  The  AgricuUund  Report  of  the  North  Riding 
rf  Yorkskbref  that  an  improirement  was  made  upon  Locfcton  moor,  on  a  quantity  of  kml 
of  about  seventy  acres,  which  would  not  let  for  more  than  Is.  per  acre,  before  it  was 
enclosed.  Of  this  forty-^ght  acres  were  pared  and  burnt,  and  sown  with  rape,  ezeepe 
about  an  acre  sown  witfi  rye ;  the  produce  about  sixty  quarters.  The  rye  grew  very 
strong,  and  in  height  not  less  than  sis  feet,  and  was  sold,  while  standing,  for  five  euineaa 
the  acre.  The  land  was  only  once  ploughed,  otherwise  the  crop  of  rape  woiud  pnw 
bably  have  been  much  better.  One  hundred  and  twenty  chaldrons  (each  thirty-twabusbels) 
of  luae  wf9Pe  ploughed  into  the  field;  which,  for  want  of  more  frequent  ploughing, 
probably  was  not  of  the  service  it  otherwise  might  have  been.  Fart  of  the  land  wss 
afterwards  sown  down  with  oats  and  grass  seeds ;  the  former  of  which  afforded  but  a 
moderate  crop,  the  latter  a  very  good  one,  and  has  since  produced  two  loads,  120  stonea 
each,  per  acre.  The  seeds  sown  were  rye-grass,  rib-grass,  white  clover,  and  trefoil ;  of 
these,  the  first  succeeded  amasingly,  the  others  not  so  well ;  potatoes  throve  very  welt ; 
turnips  not  equal  to  them.  A  farm-house  has  been  built  upon  it,  which  now,  along  with 
^Y^  acres  more  of  the  same  kind  of  land,  is  let  on  lease  at  thirty  pounds  per  annum.  The 
soil  consisted,  in  general,  of  benty  peat,  upon  red  gritstone,  with  a  mixture  of  clay  upon 
limestone;  this  last  is,  in  some  places,  at  a  considerable  depth,  in  others,  suffideatly  near 
the  surface  for  lime  to  be  burnt  on  the  premises. 

SacT.  V.     Of  Peat  Mosset,  Bogs,  and  Moraues,  and  their  ImprooemenL 

,  4183.  Moutf  and  boggy  swfacei  occupy  a  very  considerable  portion  of  the  British  isles. 
In  Ireland  alone  there  are  of  fiat  red  bog,  capable  of  being  converted  to  the  general  pur- 
poses of  agricukuce,  1,576,000  acres;  and  of  peat  soil,  coverii^  mountains,  capable  of 
being  improved  for  pasture,  or  beneficially  appKed  to  the  purposes  of  plantation, 
1,255,000  acres,  making  together  nearly  three  millions  of  acres.  Mossy  lands,  whether 
on  mountains  or  plains,  are  of  two  kinds ;  the  one  black  and  solid,  the  other  spongy,  con- 
taining a  great  quantity  of  water,  with  a  proportion  of  fibrous  materials. 

4184.  Slack  motees,  though  formerly  considered  irreclaimable,  are  now  found  capable 
df  great  melioration.  By  cultivation,  they  may  be  completely  changed  in  their  quality 
and  appearance ;  and  from  a  peaty,  become  a  soft  vegetable  earth  of  great  fertility. 
'Iliey  may  be  converted  into  pasture ;  or,  after  being  thoroughly  drained,  thriving  plan- 
tations may  be  raised  upon  them ;  or,  under  judicious  management,  they  will  produce 
crops  of  grain  and  roots ;  or,  they  may  be  formed  into  meadow-land  of  considerable 
talue. 

4185.  Fiowyjluid^  or  spongy  mosses,  abound  in  various  parts  of  the  British  isles.  Such 
mosses  are  sometimes  from  ten  to  twenty  feet  deep,  and  even  more,  but  the  average  may 
be  stated  at  from  four  to  eight*  In  high  situations,  their  improvement  is  attended  with 
so  much  expense,  and  the  returns  are  so  scanty,  that  it  is  advisable  to  leave  them  in  their 
original  state ;  but  where  advantageously  situated,  it  is  now  proved  that  they  may  be 
profitably  converted  into  arable  land,  or  valuable  meadow.  If  they  are  not  too  high 
above  the  level  of  the  sea,  arable  crops  may  be  successfully  cultivated.  Potatoes,  and 
other  green  crops,  where  manure  can  be  obtained,  may  likewise  be  raised  on  them  with 
advantage. 

4186.  Peat  is  certainly  a  production,  capable  of  administering  to  the  support  of  many 
valuable  kinds  of  plants.  But  to  effect  this  purpose,  it  must  be  reduced  to  such  a  state, 
either  by  the  application  of  fire,  or  the  influence  of  putrefoction,  as  may  prepare  it  for 
their  nourishment.  In  either  of  these  ways,  peat  may  be  changed  into  a  soil  fit  for  the 
production  of  grass,  of  herbs,  or  of  roots.  The  application  of  a  proper  quantity  of 
lime,  chalk,  or  marl,  prepares  it  equally  well  for  the  production  of  corn*  (Cbde.) 

4187.  The  fundamental  improvement  of  all  peat  soils  is  drainage,  which  alone  will  in 
a  lew  years  change  a  boggy  to  a  grassy  surfive.  After  being  drained,  the  surface  may 
be  covered  with  earthy  materials,,  pared  and  burned,  fallowed,  dug,  trenched,  or  rolled. 
The  celebrated  Duke  of  Bridgewater  covered  a  part  of  Chatmoss,  with  the  refuse  of 
coal-pits,  a  mixture  of  earths  and  stones  of  different  qualities  and  siaes,  which  were 
brought  in  barges  out  of  tlie  interior  of  a  mountain ;  and,  by  compressing  the  sur- 
face, enabled  it  to  bear  pasturing  stock.  Its  fertility  waa  proinoted  by  the  vegetable 
mould  of  the  morass,  which  presently  rose  and  mixed  with  the  heaner  materials  which 
were  spread  upon  it.  {Marshal  on  Landed  Property,  p.  46.) 

4 1 88.  The/ermy  grounds  of  Huntingdonshire  are  in  some  cases  improved  by  applying 
marl  to  the  surface.  Where  that  substance  is  mixed  with  the  fen  soil,  the  finer  grasses 
florish  beyond  what  they  do  on  the  fen  soil  unmixed;  and  when  the  mixed  soil  ia 
ploughed,  and  sown  with  any  sort  of  grain,  the  calcareous  earth  renders  the  crops  less 
apt  to  fall  down,  the  produce  is  greater,  and  the  grain  of  better  quality  than  on  any  other 
part  of  the  land.  (HuntingdoHsbire  Report,  p.  801.) 

X  T   « 
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4189.  Covering  the  turface  of  peat  bogt  with  earth  has  been  practised  in  seTeral  parts  of 
Scotland.  Clay,  sand,  sraTel,  shells,  and  sea- ooze,  two  or  three  inches  thick,  or  more, 
have  been  used,  and  land,  originally  of  no  value,  has  thus  been  rendered  worth  from  2f. 
to  31.  and  even  4/!.  per  acre.  Tlie  horses  upon  tiiis  land,  must  either  be  equipped  with 
wooden  clogs,  or  the  work  performed  in  frosty  weather,  when  the  surfisce  of  the  mpes  is 
hard.  Coarse  obdurate  clay  (provindally  tiff],  is  peculiarly  calculated  for  this  process, 
as,  when  it  is  blended  with  peat,  and  some  calcareous  matter,  it  contains  all  the  proper* 
ties  of  a  fertile  soil.  (CXydesdale  Report^  p.  150,  note.)  This  is  certainly  an  expensive 
method  of  improving  land,  unless  the  substance  to  be  laid  upon  it,  is  within  500  yards 
distance :  but  where  it  can  properly  be  done,  the  moss  thus  obtains  solidity,  and  after  it 
has  been  supplied  with  calcareous  earth,  it  may  be  cultivated,  like  other  soils,  in  a  rotation 
of  white  and  green  crops.  In  the  neighbothood  of  populous  towns,  where  the  rent  of 
land  is  high,  the  covering  substance  may  be  conveyed  from  a  greater  distance  than  50O 
yards.  (jCode,) 

4190^  MoUmg  peaty  turfaoei  has  been  found  to  improve  them<.  Hie  greatest  defect  of 
soft  soib  is,  that  the  drought  easily  penetrates  them,  and  they  become  too  open.  The 
roller  is  an  antidote  to  that  evil,  and  the  expense  is  the  only  thing  that  ought  to  set  bounds 
to  the  practice  of  this  operation.  It  also  tends  to  destroy  ihose  worms,  grubs,  and 
insects,  with  which  Ught  and  fenny  land  is  apt  to  be  infested.  The  roller  for  such  soils 
ought  not  to  be  heavy,  nor  of  a  narrow  diameter.  If  it  be  weighty,  and  the  diameter 
small,  it  sinks  too  much  where  the  pressure  falls,  which  causes  the  soft  moss  to  rise 
before  and  behind  the  roller,  and  dius,  instead  of  consolidating,  it  rends  the  soiU  A 
gentle  pressure  consolidates  moss,  but  too  much  weight  has  a  contrary  effect.  A  roller 
for  moss  ought  therefore  to  be  formed  of  wood,  tlte  cylinder  about  four  feet  diameter, 
and  mounted  to  be  drawn  by  two  or  three  men.  Three  small  rollers 
working  in  one  frame,  (Jig.  542.),  have  sometimes  been  so 
drawn.  If  horses  are  employed,  they  ought  to  have  clogs  or 
pattens,  if  likely  to  sink.  Hie  oftener  the  rolling  is  performed, 
OB  spongy  soils  as  long  as  the  crops  of  corn  or  grass  will  admit 
of  it,  the  better,  and  the  more  certain  is  the  result. 

4191.  An  extensive  tract  of  mots  in  the  county  of  Lancashire  has 

been  recently  improved  by  me  celebrated  Roscoe  of  Liverpool,  in  a  very  spirited  and 
skilful  manner.  Chatmoss  in  that  county  is  well  known  ;  its  length  is  about  six  miles, 
its  greatest  breadth  about  three  miles,  and  its  depth  may  be  estimated  from  ten  to 
upwards  of  thirty  feet.  It  is  entirely  composed  of  the  substance  well  known  by  the 
name  of  peat,  being  an  aggregate  of  vegetable  matter,  disorganized  and  inert,  but  pre- 
served by  certain  causes  from  putrefaction.  On  the  surface  it  is  light  and  fibrous,  but 
becomes  more  dense  below.  On  cutting  to  a  considerable  depth,  it  is  found  to  be  black, 
compact,  and  heavy,  and  in  many  respects  resembling  coal,  lliere  is  not  throughout 
the  whole  moss  the  least  intermixture  of  sand,  gravel,  or  other  material,  the  entire  sul>» 
stance  being  a  pure  vegetable.  About  1820,  Roscoe  began  to  improve  Thiffbrd  moss» 
a  tract  of  three  hundred  acres,  lying  two  miles  east  of  Chatmoss ;  and  his  operations  on 
it  seem  to  have  been  so  sucoasful  as  to  encourage  him  to  proceed  with  Chatmoss.  In 
the  improvement  of  the  latter,  he  found  it  unnecessary  to  incur  so  heavy  an  expense  for 
drainage  as  he  had  done  in  the  former.  From  observing  that  where  the  moss  had  been 
dug  for  peat,  the  water  had  drawn  towards  it  from  a  distance  of  fifty  to  a  hundred  yards, 
he  conceived  that  if,  each  drain  had  to  draw  the  water  only  twen^-five  yards,  they  would, 
virithin  a  reasonable  time,  undoubtedly  answer  the  purpose.  The  whole  of  the  moas  was 
therefore  laid  out  on  the  following  plan. 

41 92.  A  main  road,  Roscoe  states,  "  was  first  carried  nearly  from  east  to  west,  through 
the  whole  extent  of  my  portion  of  the  moss.  This  road  is  about  three  miles  long  and 
thirty-six  feet  wide.  It  is  bounded  on  each  side  by  a  main  drain,  seven  feet  wide  and 
six  feet  deep,  from  which  the  water  is  conveyed,  by  a  considerable  fall,  to  the  river. 
From  these  two  main  drains,  other  drains  diverge,  at  fiffy  yards  distance  from  each  other, 
and  extend  from  each  side  of  the  road  to  the  utmost  limits  of  the  moss.  Thus,  each  field 
contains  fifty  yards  in  front  to  the  road,  and  is  of  an  indefinite  length,  according  as  the 
boundary  of  the  moss  varies.  These  field-drains  are  four  feet  wide  at  the  top,  one  foot 
at  the  bottom,  and  four  feet  pnd  a  half  deep.  They  are  kept  carefully  open,  and,  as 
far  as  my  experience  hitherto  goes,  I  believe  they  will  sufllictently  drain  the  moss,  without 
having  recourse  to  underdraining,  whidi  I  have  never  made  use  of  at  Chatmoss,  except 
in  a  very  few  instances,  when,  from  the  lowness  of  the  surface,  the  water  could  not  rea.i 
dily  be  gotten  off  without  open  channels,  which  might  obstruct  the  plough." 

4193.  The  cultivation  of  the  moss  then  proceeds  in  the  following  manner : — "  AfVer 
setting  fire  to  the  heath  and  herbage  on  the  moss,  and  burning  it  down  as  far  as  practica- 
ble, I  plough  a  thin  sod  or  furrow,  with  a  very  sharp  horse-plough,  which  I  bum  in  small 
Iteaps  and  dissipate :  considering  it  of  little  use  but  to  destroy  the  tough  sods  of  the 
eriophoam^  nardus  stricta,  and  ot&r  plants^  whose  matted  roots  are  almost  imperiafaable. 
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The  moss  being  thus  brought  to  a  tolerable  drjr  and  lerel  surfiice,  I  then  plough  it  in  a 
regular  furrow  nx  inches  deep,  and  as  soon  as  possible  after  it  is  thus  turned  up,  I  set 
upon  it  the  necessary  quantity  of  marl,  not  less  than  two  hundred  cubic  yards  to  the 
acre.  As  the  marl  begins  to  crumble  and  fall  with  the  sun  or  frost,  it  is  spread  over 
the  land  with  considerable  exaetness,  after  which  I  put  in  a  crop  as  early  as  possible, 
sometimes  by  the  plough,  and  at  others  with  the  horse-scufBe  or  scarifier,  according  to  the 
nature  of  the  crop,  adding,  for  the  first  crop,  a  quantity  of  manure,  which  I  bring  down 
the  naTigable  river  Irwell,  to  the  borders  of  the  moss,  setting  on  about  twenty  tons  to  the 
acre.  Moss  land  thus  treated,  may  not  only  be  advantageously  cropped  the  first  year 
with  green  crops,  as  potatoes,  turnips,  &c«  but  with  any  kind  of  grain ;  and  as  wheat  has, 
of  late,  jpaid  better  to  the  farmer  than  any  other,  I  have  hitherto  chiefly  refiod  upon  it^  as 
my  first  crop,  for  reimbursing  the  expense.** 

4194.  The  eacpeme  of  the  several  ploughings,  with  the  burning,  sowing,  and  harrow* 
ing,  and  of  the  marl  and  manure,  but  exclusive  of  the  seed,  and  also  of  the  previous 
drainage  and  general  charges,  amounts  to  18/.  5s*  per  acre ;  and  in  181S,  on  one  piece 
of  land  thus  improved,  Roscoe  had  twenty  bushels  of  wheat,  then  worth  a  guinea  per 
bushel,  and  on  another  piece  eighteen  bushels ;  but  these  were  the  best  crops  upon  the 
moss.  **  Both  lime  and  marl  are  generally  to  be  found  within  a  reasonable  distance  ; 
and  the  preference  given  to  either  of  them  will  much  depend  upon  the  facility  of 
obtaining  it.  The  quantity  of  lime  necessary  for  the  purpose,  is  so  small  in  propor* 
tion  to  ^t  of  marl,  that,  where  the  distance  is  great,  and  the  carriage  high,  it  is  more 
advisable  to  make  use  of  it ;  but  where  marl  is  upon  the  spot,  or  can  be  obtained  in 
sufllcient  quantity  at  a  reasonable  expense,  it  appears  to  be  preferable*'*  Roscoe  ia 
thoroughly  convinced,  after  a  great  many  different  trials,  that  all  temporixing  expedi- 
ents are  fallacioua ;  and  *'  that  the  best  method  of  improving  moss  land  is  by  the 
appUcation  of  a  calcareous  substance,  in  st^ffiderU  quantity  to  convert  the  moss  into  a  soU, 
and  by  the  occasional  use  of  animal  or  other  extraneous  manureSf  such  as  the  course  of 
cultivation,  and  the  nature  of  the  crops,  may  be  found  to  require.** 

4195.  Boscoe*s  contrivance  for  conveying  on  the  marl,  seems  peculiar.  It  would  not 
be  practicable,  he  observes,  to  effect  the  marling  at  so  cheap  a  rate,  (lOf.  per  acre,)  were- 
it  not  for  the  assistance  of  an  iron  road  or  railway,  laid  upon  boards  or  sleepers,  and 
moveable  at  pleasure.  Along  this  rosd  the  marl  is  conveyed  in  waggons  with  small  iron 
wheels,  each  drawn  by  one  man.  These  waggons,  by  taking  out  a  pin,  turn  their  lading- 
out  on  either  side ;  they  carry  about  15  cwt.  each,  being  as  much  as  could  heretofore 
be  conveyed  over  the  moss  by  a  cart  with  a  driver  and  two  horses. 

4196.  An  anomalous  mode  of  treating  peat  bogs  was  invented  and  practised  by  the 
late  Lord  Kaimes,  which  may  be  applicable  in  a  ftsw  cases.  This  singular  mode  can  be 
adopted  only  where  there  is  a  command  of  water,  and  where  the  subjacent  clay  is  of  a. 
most  fertile  quality,  or  consists  of  alluvial  soil.  A  stream  of  water  is  brought  into  the 
moss,  into  which  the  spongy  upper  stratum  is  first  thrown,  and  afterwards  the  heavier  moss^ 
in  sniall  quantities  at  a  time ;  the  whole  is  then  conveyed  1^  the  stream  into  the  neighboring 
river,  and  thence  to  the  sea.  The  moss  thus  got  rid  of,  in  the  instance  of  Blair  Drum- 
mond,  in  Perthshire,  was,  on  an  average,  about  seven  feet  deep.  Much  ingenuity  was 
displayed  in  constructing  the  machinery,  to  supply  water  for  removing  the  moss,  previous. 
to  the  improvementof  the  rich  soil  below.  It  required  both  the  genius  and  the  perseverance 
of  Lord  Kaimes,  to  complete  this  scheme ;  but  by  this  singular  mode  of  improvement, 
about  1000  English  acres  have  been  already  cleared,  a  population  of  above  900  inhabi- 
tants furnished  with  the  means  of  subsistence,  and  an  extensive  district,  where  only 
snipes  and  moor-fowl  were  fonnerly  maintained,  is  now  converted,  as  if  by  magic,  into  a 
rich  and  fertile  corse,  or  trsct  of  slluvial  soil.  (Code.)  In  The  General  Report  of  8cot» 
land.  Appendix,  vol.  ii.  p.  36,  will  be  found  a  detailed  account  of  this  improvement. 

Sect.  VL     Of  Manhes  and  their  Improvement. 

4197.  A  tract  of  land  on  the  borders  of  the  sea  or  a  large  river,  is  called  a  marsh :  it 
differs  from  the  fen,  bog,  and  morass,  in  consisting  of  a  firmer  and  better  soil,  and  in 
being  occasionally  flooded.  Marshes  are  generally  divided  into  fresh  water  marshes  and 
salt  water  marshes ;  the  latter  sometimes  called  saltings  or  ings :  fresh  water  marshes 
differ  from  meadows,  in  being  generally  soaked  with  water  from  the  subsoils  or  springs. 

41 98«  Fresh  water  marshes  are  often  found  interspersed  with  arable  land,  where  springs 
rise,  and  redundant  water  has  not  been  carried  off;  and  may  be  improved  by  a  course  of 
ditching,  draining,  and  ploughing.  Where  large  Inland  marshes  are  almost  constantly 
covered  with  water,  or  the  soil  is  extremely  wet,  they  may  be  drained,  as  large  districts  .in 
the  fens  of  Lincolnshire  have  been,  and  made  highly  valuable.  Hie  object,  in  that  case, 
is,  by  embankments,  draining,  and  other  means  of  improvement,  to  convert  these  marshes 
into  pasture  or  meadow,  or  even  arable  lands ;  and  where  such  improvements  cannot  be 
accomplished,  the  most  useful  woody  aquatics,  as  willows,  osiers,  &c.  may  be  grown  with 
advantage. 
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ilM  8Mi«v'winlb<»o(ll>>  IBM  atodnudlMlleof  11^  watw  BUidiBiD  BrlUfaL  H 
tal^M  Dwn^ un ;  tadds  vbUi  WiiIlHid  nuih  ud  DInic  mudi,  wbtch  in oomiciie^ 
ttwnULconlalBlfatbnutll^aOCkudlhibnn&OIDicn).  BorilDA>nuiuilut*ikelDiaDiilnn- 
LUUBi  at  Ome  mOkM  an  eeniwW«il  (a  ik*  nnKriBWilMiea  of  MpiwUim  Tbiae  in  nioiDM  bjr 
an  ConiBLntmieti  af  StwM,  udwctookc  unllutthe  rtiain  e(  Um  nib  in  m^uMDid  la  dua 
.^ri—  ».rf  (ii.t  ih*  «>Mi  lUniUiif  dw  nine  be  Inted  on  acta  nunt  Kordirf  to  lta>  Dnmber  o(  Km 

""auitlw 

JK  uv  boUi  AppnpriUcd  to 
4900.  Suit  vnler  naritM  u«  wbject  ta  be  mierllawed  at  mrj  tf/aD%  tidst  or  Bt  mbet 
lima,  who]  b;  Uie  Ttolcace  of  (be  viiid,  or  tbe  impetuouty  of  tha  tide,  the  nto  flovi 
berood  ib  luual  limits.  Tbeii'  goodnan  ii  iu  a  grest  mtuure  uiakigoui  to  the  feitiiitf 
of  the  i4i'"'''''K  ™*ni>e>;  and  the  eiteat  of  (hem  differs  iccordiug  to  Ilie  lituidoa, 
EmbantiPHita,  u  il  ii  raiuriied  in  Tk£  Code  ^Jgrinihm,  ire  perhapa  the  aoij  meuu 
b;  whicli  Ibey  cm  be  eflectuailjr  imprond,  capeciaUy  when  ibey  sie  d(£cient  in  pulun. 
Hmrerer,  where  pwnire  abouodi,  thay  arc  in  tame  casa  more  laluabU  than  arable 


Dce^iailLUdUKnteabletvvfjbAknt  tobebomt  1^  tfa( 


iMt  whvD  ■!!*  DCcup^A  refUiFt  to  uf  hki  not, 
neiAinwRbc  thBU  todittnln  fbrEhciaiiK, 
J  tp  itae  parfOKt  oi  tarcedjuf  and  fecfla^ 


or  LuDddu  burdadna  on  tka  'nuua 
brlDui  to  that  UHfuT  uiinul ;  for  wt 


inatpiafitia 


loDf  aMlcted  vhb  the  Cbtc*,  lamenoL  ftc  hava  rr»- 

, , .^or,  bjilnHKaUH'  mBkn  Uk  aunhaa,  (vc^aUr 

■ItlDH  s  but  H  «*arT  pm  Gtf  manli  lud  la  ioiiia  DKHurepanltipatea  of  tliit  lallna  dbfwLiia, 

■idothnallaftlianpoMM^Inacciiiipantlndagiw,  tfaarlitDca  abora  menUtintd,  ind  (Crtlili  r«Ha 
tha  Loadanm  ■>•  buiv  id  pnsnn  a  nin  br  tliMt  banM,  at  4l  (v  Si.  per  waak.  And  aiiothii  mathad 
Ftactiaad  bf  tta*  (raseia  In  the  iVlnltj  of  limdon,  la  ta  inuciua*  dun  or  buUodu  In  ^nlitaSaU  at  a 
nan^ng  market,  wbkli  lie(«  turoed  Into  thanuntaea.  In  tba  lapaa  oTaft*  waaka  ara  not  ootf  niudi 
iDDpEOrad  In  Ami,  but  lo  offat  a  timo  wben  the  maikatabeliig  loa  crowded,  bare  coukleTablT  adnocad 
In  nr^  and ttau  a  tvofgld ^  laDadaAmlhlatnBcki  andaaaany  ^  ihennlthy  batdwnof  tb« 

-^.=^. .     J    .    ^^    ^    ^1,    ,„„^    1,^    [J^     |,„^    „,„    ,hri,    ,; — .„.     ., . 


SmlthMd, a poftct knoaladaa of  tba iIh and Ulln  tk* mafkati,  and couequeDtlT ar 
wllh  cstaintT,  whan  aUl  be  tha  mmn  ttsM  to  bin  hi  ihdr  Back  and  at  what  nerisd  to 
MS.  AMri«udUr««tf  M<l^adthatuailtDatedaDthehord*B  tf  ihaHa,  di 
ofhDie  riven,  theraanmaar  Terr  ailandretnctiarcbladeicrlpUDn  of  land,  vhldit 
lad  OKloHre  mar  ha  mdand  blgblT  TaluiUe  and  pndneUTeL  Tbli  la  partkiulailT  I 
■titalra  and  linoolnUra,  ai  w^ai  that  Bentkmad  abora.  In  tba  temv  of  thaaa  i 
uoiamnita haia, acconliiuia  BilUuiltr,  at  itatrd In  bla  able  Swiqb  bean  eObcted 
ditchca,  ftir  tha  purpcae  of  dirtdlni  the  pnpvif 
tba  Hpnliioui  mur.    Hin^  thouiaDd  actaa 


Da  gra^ng  and  dairy  laDdl* 
SacT.  VII.      C)fDoviu  and  other  Short  Land*. 

4303.  Domu  an  those  undulating  imooth  auifiuea  covered  with  clote  and  fine  luif 
met  with  in  aome  district)  oa  the  ses-(boie  ;  the  soil  it  aoinetime*  undj,  and  at  other 
dmea  claj  or  loom.  In  inland  situations  tliere  are  also  down  landi,  u  in  Wiltshire, 
Lincolndure,  and  Yorkshire ;  in  the  tvo  latter  couDlies  they  are  called  "  voids.  " 

4204.  Bandy  dwna  on  the  tea-shore,  are  often  more  Taluable  in  Iheir  natural  ttate, 
than  after  cultivation.  In  a  st»te  of  nature  they  frequently  aflbrd  good  pasture  for 
riieep  and  rabbits,  and  at  other  times  produce  gtassea  that  may  be  used  as  food  for 
cattle,  or  as  Utter.  But  the  great  object  should  be  to  raise  pLanCs  nhich  contribute  to 
Gx  these  sihIs,  and  to  prevent  them  from  being  drifted  b;  the  winds,  which  often  occasion 
incalculahle  mischief.  The  most  tuitsble  plants  for  the  purpose,  are  the  elyniui  are- 
narius,  juQCUi  arenarius,  arundo  dimax,  ononii  communis,  gallium  verum,  tuisilago  peta- 
sites,  and  a.  variftj  of  other  creeping-rooted  plants  and  gnssea.  Of  woody  plants, 
the  elder  in  one  of  the  best  for  reusing  the  sea  breeie,  and  requires  only  to  be  iusarted 
in  tbe  sand  in  large  truncheons.  Where  the  sands  on  iea.sbma  are  miked  with  shells,  and 
not  terr  liable  to  drift,  if  they  can  be  sheltered  by  fbncei  or  an  embankment,  and 
sown  vith  white  closer,  it  will  be  found  543 

both  an  ecoaotmcal  and  profitable  improv»- 

4S05.  Poor  tendt)  n^*,  ta  in^ontf  ^• 
tricti  are  not  unfraquently  stacked  with 
rsbbits.  When  the  production  of  arable 
lauds  are  lugb,  it  la  found  north  while  to 
break  up  these  warrens  and  cultivate  com 
and  turnips;  but  it  frequently  happens  that 
taking  the  requisite  outlay  of  capital,  and 
the  expenses  and  risk  into  consideration, 
they  do  not  pay  so  well  as  when  stocked 
with  rabbits.  Such  lands  are  generally 
well  adapted  for  planting;  butintUs,  as 
in  every  other  case  where  there  is  a  cfai^ce, 
drcumstances  must  direct  what  line  of  im- 
provement is  to  be  adopt49J. 
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.  4206.  8bare$  and  tea  heaeket  of  gravel  and  ihin^f  witbout  eitiier  soil  or  rsgetation, 
are  perhaps  the  moat  unimprovable  spots  of  any ;  but  someUuiig  may  be  done  with  ihem 
by  burying  the  roots  of  the  arenaiious  grasses  aloiig  with  a  little  clay  or  losmy  earth. 
Of  these,  the  best  is  the  elymus  arenarius  (Jig,  543  a),  already  Bientioncd;  and 
£.  geniculatus  {b)f  and  sibiricus  (c)9  would  probably  succeed  equally  well.  The  last 
grows  on  the  sandy  wastes  of  Siberia  and  the  preceding  is  found  on  the  shores  of  Britain. 


CiiAr.  y. 

Of  the  Tmjfrovement  of  Lands  already  in  a  itate  of  CuUure. 

4507.  A  jrf^fitabU  appUctHion  of  manff  of  the  practices  recommended  in  the  Chapters 
of  this  and  the  foragoing  Book  may  be  made  to  many  estates  which  have  been  long 
under  cultivation.  It  is  certain,  indeed,  that  the  majority  of  those  who  study  our 
ifork  will  have  that  olgect  more  in  view,  than  the  laying  out  or  improvement  of  estates 
ab  origine.  Few  are  the  estates  in  Britain  in  which  the  farm  lands  do  not  admit  of  in- 
creased value,  by  rectifying  the  shape  of  fields  adjusting  their  size,  improving  the  fences, 
draining  the  soil,  or  adding  to  the  shelter ;  and  few  are  the  farmeries  that  may  not  be 
rendered  more  commodious.  Of  this,  we  shall  give  a  few  examples,  after  recognising 
general  principles  and  modes  of  proceeding. 

SicT.  I.    Ofthi  general  Prineij)les  and  Modes  of  Procedure^  in  improving  Estates  already 

more  or  leu  improved. 

4508.  7%»  groundwork  of  improvement,  on  which  a  practical  man  may  tread  with  safety 
and  full  effecti  is  an  accurate  delineation  of  the  existing  state,  together  with  a  faithful 
fstimat^  of  the  present  value  of  the  lands  and  other  particulars  of  an  estate  to  be 
improved.  A  general  map  of  the  appropriated  lands  promptly  exhibiting  the  several 
farms  and  fields  as  they  lie,  and  showing  Uie  existing  watercourses,  embankments,  fences, 
and  buildings ;  the  woodlands,  standing  waters,  morasses,  and  moory  grounds ;  the  known 
mines  and  quarries ;  together  with  the  commonable  lands  (if  any)  belonging  to  the  estate, 
forms  a  comprehensive  and  useful  subject  of  study  to  the  practical  improver.  It  is  to 
him,  what  the  map  of  a  country  is  to  a  traveller,  or  a  sea-chart  to  a  navigator.  If  an  estate 
is  iM'ge,  a  faithful  delineation  of  it  will  enable  him  in  a  few  hours  to  set  out  with  advan- 
tages, respecting  the  connexions  and  dependencies  of  the  whole  and  its  several  parts,  with 
which  as  many  days,  weeks,  or  months  could  not  furnish  him,  without  sudi  scientific  as- 
sistance. If  on  the  same  plan  appear  the  rental  value  of  each  field  or  parcel  of  land,  and 
the  annual  produce  of  each  mine,  quarry,  woodland,  and  productive  water  in  its  present 
state,  the  preparatory  information  which  science  is  capable  of  furnishing  may  be  consi.* 
dered  as  complete.  And  it  remains  with  the  artist  to  study  with  persevering  attention 
the  subject  itself,  in  order  to  discover  the  species  of  improvements  of  which  it  is  sus- 
ceptible, and  the  suitable  means  of  carrying  them  into  effect. 

4509.  The  spefies  i^fimprovemenis  that  are  incident  to  landed  property  are  numerous. 
They  may,  however,  be  classed  under  the  following  heads :  the  improvement  of  tlie  out- 
line, and  general  consolidation  of  an  estate  by  purchase,  sale,  or  exdiaiige :  the  improve- 
ment  of  the  roads ;  of  the  mines  and  minerals ;  of  the  towns,  villages,  mills,  and  manu- 
factories ;  of  the  waters ;  of  the  woods  and  plantations ;  and  of  the  farmeries  and  farm  lands. 
Tins  last  subject  is  the  most  common,  and  it  is  to  it  tliat  we  shall  devoie  the  succeeding 
section.  To  discuss  the  other  sp«^ies  of  improvement,  as  applied  to  old  estates,  would 
necessarily  include  so  much  of  what  has  already  passed  in  review  in  the  foregoing  Book, 
as  to  be  wearisome  to  the  reader. 

Sect.  II.     (^  the  Improvement  of  Farmeries  and  Farm  Lands. 

4210.  Farm  lands  are  i^more  or  less  value  according  to  the  meane  tf  occupying  them. 
Arable  lands  in  particular  require  buildings  and  other  conveniences,  proportioned  to  the 
siae  of  a  fium.  We  frequently  see  tepants  curbed  in  their  operations  stud  incurring  a 
ifaste  of  producs  through  the  want  of  suflBcient  homestalla.  On  the  other  hand,  we 
sometimes  observe  a  prodigality  of  expenditure  on  farm  buildings ;  thus  not  only  sinking 
money  upneccwarily,  but  incurring  unnecessary  expenses  in  subsequent  repain,  by  ex- 
tending homestcada  beyond  the  sizes  of  iarms.  In  some  cases  therefore,  it  will  be  found 
qccessary  to  curtail  the  extent  of  fairm  buildings  as  large  bams ;  in  otben  to  enlarge  the 
yards  and  in  many  to  add  and  re»anrange  the  whole.  The  subject  therefore  may  be  con- 
sidered in  regard  to  design  and  execution ;  but  as  we  have  already  treated  fully  on  laying 
out  new  farmeries  we  shall  here  offer  <mly  a  few  general  remarks  as  to  alterations. 

421 1.  In  improving  the  plan  of  a  farmery  the  given  intention  is  first  to  be  maturely 
cooMendf  «iid  the  leveiial  rpquisitea  to  be  carefully  asoeitaiiied.    The  given  site  is  next 
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to  be  delineated,  so  as  to  show  the  existing  buildings,  yards,  roadways,  and  entnuioes ; 
and  then,  by  maturely  studying  the  plan  alternately  with  the  site  itself^  to  endeavor  to 
trace  out  the  most  suitable  alterations ;  all  the  while  keeping  in  view  the  perfection  of 
arrangement,  the  situation  and  value  of  the  existing  buildings,  and  the  expenses  of  alter- 
ation ;  returning  to  the  charge  reptetedly,  until  £e  judgment  be  fully  satisfied.  It  is 
much  easier  to  plan  and  erect  a  new  fiirmstead,  than  to  improve  one  which  is  already 
erected.  The  former  requires  science  and  ingenuity  only ;  the  latter  good  sense  and 
judgment  also. 

4212.  In  executing  improvements  on  oldfarmeriet  some  difficulty  occurs  as  to  the  in- 
corporation of  new  and  old  materials.  If  the  situation  and  plan  are  likely  to  be  of  per- 
manent approval,  the  new  erections  may  be  made  in  the  most  substantial  numn«'; 
keeping  it  in  view  that  the  old,  which  are  repaired  at  the  time,  may  afterwards  be  ^dly 
renewed.  But  if  the  repairs  and  improvements  are  not  to  extend  further  than  the 
duration  of  a  lease,  or  ti]l,  by  the  expiry  of  various  leases,  some  general  plan  of  im- 
provement can  be  determined  on,  then  old  materials  or  less  permanent  erections  may  be 
adopted. 

421 3.  As  an  examjUe  of  adding  part  of  a  newly-enclosed  conunonrfiM  to  a  small  ancient^ 
en/dosed  grass-farm  (Jig,  544.;,  we  give  the  following  case : 

544 


4214.  The  farmery  (a)  and  ancient  enclosed  fields  {b),  are  separated  fTX>m  the  common 
field  by  a  road,  and  bounded  on  the  other  side  by  a  lake,  llie  soil  is  a  soft  black  earth 
on  a  gravelly  subsoil ;  the  surface  a  gentle  slope  towards  the  lake.  The  farm-house  is  sup- 
posed to  be  already  placed  in  this  ancient  part ;  and  the  object  in  view  is  to  unite  a  large 
portion  of  the  common  field,  when  encloseid  to  each  ancient  fiirm,  so  as  to  get  a  fair  rent 
for  the  lands  at  the  least  expense.  The  soil  of  this  common  field  is  a  light  poor  sand, 
'witli  nearly  a  flat  surface.  The  circumstances  of  the  country  are  favorable  to  large  farms^ 
the  climate  is  dry,  and  the  situation  such  as  to  require  shelter.  The  number  of  acres  to 
be  enclosed  and  added  to  this  farm  is  1200.  These  will  be  most  advantageously  culti- 
vated in  six  shifts  of,  1,  turnips  Ic) ;  2,  barley  (d) ;  3,  artificial  grasses  (e) ;  4  and  5,  the 
same  {f  g)  •  6,  wheat  or  oats  (A).     Each  shift  is  piroposed  to  be  separated  by  a  plaotatioa 
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for  shehcTy  snd  no  inferior  diTiaioDs  are  made.  In  two  of  the  plantadons  are  field-bams, 
abeds,  &c.  where  the  com  grown  on  one-half  of  the  arable  lands  is  threshed  by  a  moYeable 
threshing-machine,  and  the  straw  consumed  by  cattle.  There  are  cottages  at  each  of 
these  bams  for  laborers  to  attend  to  the  stock,  &c.  llie  ridges  in  each  of  the  breaks  or 
dbifis  are  supposed  to  extend  their  whole  length ;  or  they  may  be  ploughed  as  if  the  whole 
break  were  only  one  ridge,  by  which  means  not  a  moment  is  lost  in  turning  at  the  ends, 
Ssc     Hereford  or  Devon  oxen  are  supposed  the  beasts  of  labor  on  this  farm. 

4215.  In  place  of  the  above  rotation,  wheat  may  be  added  after  the  second  year  of  arti- 
ficial grasses,  and  one  shift  kept  entirely  under  saintfoin.  lliis  saintfoin  division  must  of 
course  be  changed  every  sixth  or  seventh  year.  However,  if  a  proper  mixture  of 
artificial  grasses  are  sown,  such  as  red,  white,  and  yellow  clover,  rib-grass,  buroet,  saint- 
foin, timothy,  cocksfoot,  rye-grass,  and  soft  grass,  the  produce  will  be  superior  to  that 
from  either  saintfoiD  or  lucem  alone,  on  a  soil  such  as  this,  or  even  perhaps  on  any  soil. 
Every  agriculturist  of  observation  must  be  aware  that  the  efforts  of  annual  and  biennial 
plants  are  powerful  for  a  few  years  at  first,  and  that  they  uniformly  produce  a  greater  bulk 
than  perennials :  the  latter  seem  to  compensate  for  this  temporary  bulk  by  a  steady  durable 
produce. 

4S1 6.  The  old  pasture  near  the  house  is  supposed  to  be  irrigated  from  tlie  upper  part  of 
the  lake,  by  a  cut  passing  near  the  house.  These  pastures  are  particularly  advantageous 
for  early  lambs,  milch  cows,  &c.  and  for  stock  in  general  in  seasons  of  great  drought. 

4217.  Correcting  the  outlines  of  fields  is  one  of  the  most  obvious  sources  of  amelior»- 
tion  on  many,  perhaps  on  most  estates.  The  advantages  of  proper  sized  and  shaped 
enclosures  have  been  fully  pointed  out,  when  treating  of  laying  out  farm  lands,  and  in 
altering  existing  fences  the  same  principles  must  be  steadily  kept  in  view ;  for  though, 
unless  by  a  total  eradication  of  all  the  existing  fences,  every  requisite  may  not  be 
attainable,  yet  such  a  number  may  be  gained  as  amply  to  compensate  for  the  expense.  In 
altering  the  shape  and  size  of  fields,  besides  the  advantages  resulting  from  the  improve- 
ment in  form,  it  will  generally  be  found  that  a  number  of  culturable  acres  may  be  added 
to  the  farm  in  proportion  to  the  crookedness  of  the  fences  and  their  width.  Better 
drainage  and  roads  will  also  be  obtained,  and  where  ornament  is  an  object,  a  park-like 
appearance  may  be  produced  by  leaving  as  single  trees  a  part  of  what  may  have  stood  in 
the  eradicated  hedge-rows. 

421 8.  As  an  example  qf  improving  the  shape  and  axe  of  fields,  we  shall  refer  to  a  farm  of 
S50  acres,  situated  in  Middlesex.  [Jig,  545.)     In  this  case,  the  fields  were  larger  tlian 


usual,  but  the  fences  were  in  many  parts  from  ten  to  fifteen  yards  in  widthj  more 
resembling  strips  of  copse  wood  than  fences,  as  Uiey  contained  hazel,  dogwood,  black 
and  white  thorns,  wild  roses,  brambles,  and  a  variety  of  native  shrubs.  The  lines  of 
these  fences  were  so  ill  calculated  for  carrying  off  the  surface  water,  that  in  one  half  of 
the  fields  there  were  open  gutters  for  the  discharge  of  the  water  collected  in  the  hedge-row 
ditches. 

4219.  In  the  centre  of  one  field  (25),  for  example,  above  an  acre  was  renderki  wastd 
by  the  water  from  other  fields  (19,  20,  and  21),  which  water,  it  is  curious  to  remark, 
might,  if  led  over  the  same  acre  agreeably  to  the  principles  of  irrigation,  haVe  produced 
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•nntullj  (t  lent  tiro  and  k  Uf  loHk  of  good  bar,  in  pUoe  of  umiullj  readering  the 
produce  of  thii  acre  unmwfceMble.  The  water  of  mnie  fi*lds  (■»  16,  18,  ud  part  of 
19),  ran  ID  a  diagonal  diractim  thnHigfa  another  (15],  two  acres  of  wfakh  migfat  har« 
been  irrigated  by  it  to  adraDtage. 

4390.  Id  the  turn  when   allered  {Jig.  546.),  the   flold«  arc  more  vnironii  in  ihape 
and  aiae;  dieir  lidei  are  parallel,  and  better  adapted  for  ploughing  the  lands  in  iteai^t 


ridges.  All  the  lurface-waler  is  carried  off  bjr  tlie<q>eDfence  drains.  Access  u had  to 
eyery  field  by  the  shortest  possible  road  (rom  the  Cannery.  Only  two-tMrds  the  number 
of  gates  formerly  required  am  requisite.  Filly  acres  are  rendered  useful  whidi  wer* 
fbnnerly  lost,  or  pernicious,  by  occupying  space  for  which  rent  was  paid,  and  by 
harbouriiig  insects  and  noxious  weeds;  and  as  much  rich  vegetable  earth  i>  obtained 
from  the  old  berige  baiiks,  as  spread  abroad  in  every  direction  may  be  said  to  manure 
at  least  ten  acres.  The  whole  is  more  open '  and  healthful ;  and,  from  the  number  of 
aingle  trees  thrown  into  the  fields,  more  elegant,  aod  beoriog  a  greater  resonblance  to 
a  park.  A  part  near  the  bouse  (1,  S,  3)  is  in  pennanent  pasture,  and  the  rest  (4,  S,  E, 
&c.)  under  a  course  of  fallow,  wheat,  clover,  beans,  wheat 

4Zei.  ,^1  an  ezami>feo^attmna(A«>^an<JeinuaIi<ialtRga/arm,  we  submit  tke  case 
of  a  meadow-larm,  with  the  araUe  lands  in  a  common  GeM' state.  {^.  547.)  By  so 
ad  of  enclosure,  these  scattered  arable  lands  (aj,  were  eichannd  for  olliets  adjoin- 
ing the  meadow  grounds  {Jig.  548  £),  and  the  whole  rendered  more  compact  and 
commodious.  'Phis  farm  being  intersected  by  a  public  lane  affords  an  example  in 
wliich  no  private  roads  are  wanting.  The  siie  and  shape  of  the  fields  waa  improved,  and 
the  broad  fences  reduced  ss  in  the  preceding  case,  and  attended  with  the  same  advan- 
tages in  an  agricultural  point  of  view. 

VS3.  But  Unwt  te  otltriDg  hmd  fnat  then  an  abviaui  lad  iDdi^uBble  idTUHigH  to  the  Imier, 
ret,  u  JuAly  o&aerved  by  Lodi.^Q  Ia  not  every  chlhtr  "Tbe  fcncei  en  LhelCuquasof  SuAml^ 
«uin.'' he  u;i, "  vera  liable  lo  Ibe  une  objectlDn  vbtoh  l>  aRdlcsble  a  a  |TMt  pmiKirtliin  of  Ibe 

CCDiulitDf  buihn,  ftTDWiDjr  fWim  tite  Ouinp  of  every  aort  of  forvat-tjw,  iQtenatxed  with  tiaieUbtlcll, 
ibeain.iaBplvia](W,wlLUiw,ftc.    Thej  an  plaiUed  Ob  high  and  dry  mDuiiiUiiDd  tfauaaie  lu^ect  *" 
convtant  decay.    They  occupy  too  much  qtound.  provided  a^culture  alone  wai  tl»e  oceupatian  arOi 
But  ai  thejr  ^?e  graat  pntectioa,  wbcn  tbey  thrive,  to  tlie  pme,  they  become  an  liapoitaDt  oUect 
preanrvalloD,  InsniucfaaieveTT  thlnenuit  lieof  contequencawhUihGoiitributeslDtbeipsff^aDiAaftl 
eB^  of  retabikna  the  RenlTy  of  EngMad  much  upon  tndr  eitstea.    For  tUs  reaaoo,  Lt  bbj  occMteiiil 


I  retabikna  the  KenITT  of  EngMad  much  upon  tni — , .. ., , 

er  to  coDdder  rf  UiabHtwiTtopinecTe  tbaaebedietadbakaM  •xpene.lnplnefiiiUtitutliia 
■ure  pecAct  opei  in  thelc  itead  i  nor  ihoukl  OM  utject  exchulval;  be  atteodid  to  la  llw  atnealttinl 
Improvementi  of  »  gnat  and  id  wcalthr  a  oouoD;. 

4323.  When  farm-landt  are  tx/tosedto  Ugh  uq/uft.  interspersing  them  vrith  strips  or 
masses  of  plantation  is  attended  witli  obviously  Impottont  advantages.  Not  only  are 
such  lands  rendered  more  congenial  to  the  growth  of  grass,  and  com,  and  the  health  of 
pasturing  animals,  but  the  load  climate  is  improved.  'He  fact,  that  the  climate  may  be 
thus  improved,  bas,  in  very  many  ioatances,  been  suffidentiy  established.  It  is,  indeed, 
astonishing  how  much  better  cattle  thrive  in  Adds  even  but  moderately  sheltered  than 
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they  do  in  an  open  exposed  country*  In  the  breeding  of  cettley  a  sheltered  farnt)  or  a 
sheltered  corner  in  a  farm,  is  a  thing  much  priced ;  and,  in  instances  where  fields  are 
taken  by  the  season  for  the  purpose  of  ftttcning  them,  those  most  sheltered  never  fail  to 
bring  the  highest  rents,  provided  the  soil  be  equal  with  that  of  the  neighboring  fields 
whidh  are  not  sheltered  by  trees.  If  we  inquhne  into  the  cause,  we  shall  find,  that  it 
does  not  altogether  depend  on  an  early  rise  of  grsas^  on  account  of  the  shelter  affbrded 
to  the  lands  by  the  plantations ;  but^  likewise,  that  cattle  which  have  it  in  their  power,  in 
cold  seasons,  to  indulge  in  tfie  kindly  shelter  afforded  them  by  the  trees»  feed  better ; 
because  their  bodies  are  not  pierced  by  the  keen  winds  of  spring  and  autumn ;  neither 
is  the  tender  grass  destroyed  by  the  frosty  blasts  of  March  and  April.  {Ptant.  KaU 
p.  121.) 

48S4.  The  opertUum  t^  tkreen  ptanMiont,  in  exposed  situations,  Marshal  observes,  is 
not  merely  that  of  giving  shelter  to  the  animals  lodging  immediately  beneath  them  ;  but 
likewise  in  breaking  the  uniform  current  of  the  wind,  -~  shattering  the  cutting  blasts, 
and  throwing  them  into  eddies :  thus  meliorating  the  air  to  some  distance  from  them* 
living  trees  communicate  a  degree  of  actual  warmth  to  the  air  which  envelopes  thenu 
Where  there  is  life  diere  is  warmth ;  —  not  only  in  animal,  but  vegetable  nature.  The 
severest  frost  rarely  affects  the  sap  of  trees.  Hence  it  appears,  that  trees  and  shrubs 
properly  disposed,  in  a  bleak  situation,  tend  to  improve  the  lands  so  situated,  in  a 
threefold  way,  for  the  purposes  of  agriculture :  namely,  by  giving  shelter  to  stock ;  by 
breaking  the  cunents  of  winds ;  and  by  communicating  a  degree  of  warmth  or  softness 
to  the  air,  in  calmer  weather. 

42S5.  The  proper  dupotal  tf  skreen  fUanUitions  for  this  purpose  is  in  lines  across  the 
most  offensive  winds^  amd  in  situations  best  calculated  to  break  then:  force.  Placed 
across  valleys,  dips,  or  more  open  plains,  in  bleak  exposures,  they  may  be  of  singular 
uaew     Also  on  the  ridges,  as  wdl  as  on  the  points^  and  hangs,  of  hills. 

4226.  2%e  width  rf  dtfeen  planiationt  ought  generally  to  be  regulated  by  the  value  of 
the  land  for  agricultural  Uses,  and  the  advantages  of  the  situation  for  the  sale  and  deli* 
Yery  of  timber.  In  ordinary  cases,  from  two  to  four  statute  poles  may  be  conddered  as 
an  eligible  width. 

4227.  The /arm  of  })lantations  for  shelter,  however,  will  not  in  every  case  be  that  of 
a  stripe  or  belt  of  uniform  width.  In  hilly,  rocky,  and  other  situations,  diflferent  forms 
will  suggest  themselves  according  to  the  situation  and  the  objects  in  view.  In  rocky 
abrupt  sites  (Jig,  549. i,  the  plantation  will  consist  of  a  number  of  masses  (a,6,  c)^ 
of  forms  determined  by  the  rocks  and  precipices,  among  which  some  of  the  most 
talualile  pasture  may  be  left  as  glades  (d,  e),  for  use,  effect,  and  for  the  sake  of  game. 
Strips  and  hedges  far  sheltering,  or  separating  arable  landS)  should  be  formed  as  much 
as  poasibie  in  straight  and  pardlel  lincs,i  in  order  not  to  increase  the  expense  of  tillage. 
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by  ahorl  and  irregular  tuniinga.  Strsigiit  pmllel  8tTi|H,  on  iiregular  surfacn,  have  a 
more  varied  appi-araniM  at  a  disLance,  than  strips  ever  ao  much  varied  □□  a  flat  surfsre ; 
for,  in  the  fDrrner  cnse,  the  outline  againal  the  sky  is  varied  as  much  as  that  on  the  earth. 
In  eilensivp,  hilly  pastures,  in  which  it  is  often  desirable  to  produce  shelter,  and  at  tlic 
nme  time  lu  plant  only  the  most  rocky  and  unproducdve  spots,  the  forms  mny  be  of 
the  most  irregular  description  ;  and  by  planting  chiefly  on  the  eminence*  and  slopes 
(J^.  £^0.),  (Ju'ller  will  be  most  effectually  produced,  the  pasture  improved,  the  least 
valuable  ground  rendered   productive  in  copse  or  550 

limber,  and  Ihc  greatest  richness  and  picturesque 
beauty  cunferTed  on  the  landscape.  There  are  some 
fine  examples  oT  this  on  the  billy  districu  of  Fife- 
shire  ;  there,  on  many  estates  where  notliing  was 
■ought  for  but  pmfil  and  shelter,  the  greatest 
beauty  has  been  produced ;  and  the  picturesque 
tourist  now  passes  through  glades  and  valleys,  pa^ 
tured  by  well-fed  cattle  and  stkeep,  enlivened  by 
rocks,  thickets,  hanging^woods,  and  occaaonal  rills 
•nd    lakes.      Fifty   years  ago  scarcely  b  tree  was 

42E8.  lite  ^leda  of  vxniiiy  jilanli  best  adapted 
for  shdtcr,  are  the  rapid  growing  and  evergreen 
treei,  a)  llie  Scotch  pine,  and  such  as  are  at  the  aame 
time  clotlicd  with  branches  from  tlie  ground  up- 
wards, as  the  spruce  flr,  the  best  of  all  trees  for 
sbelter,  unless  tite  situation  is  very  elevated.  Among 
the  deciduous  trees,  the  fkxl-growjng  branch;  son 
are  most  desimble,  as  the  lardi,  Urcfa,  poplar,  wil- 
low ;  in  very  elevated  situalions,  llie  birch,  moun- 
lain^ash,  and  Scotch-pine,  exposed  to  the  sea 
breeie,  the  elder  and  sycauiore.      To  maintain  a  bi 

upwards,  intsrmi  I  tre«s  aod  shrubs  which  Stole;  or  such  as  grow  under  the  stiade  and  drip 
of  otben,  as  the  holly,  haiel,  dog-wood,  boi,  yew,  &c.  To  produce  shelter,  and  yet 
admit  oT  the  growth  of  grass  bekiw  the  trees,  prune  any  sort  to  single  stsns,  and  uae 
chiefly  deciduous  sorts. 

4US9.  In  Meai  and  barren  tUuatiora,  Manhat  observes,  the  larch  will  generally  be 
found  the  most  profitable,  as  timber.  But,  being  deciduous,  it  does  not  in  winter,  when 
its  services  are  most  wanted,  aJFord  so  much  iltdter  as  the  common  pine.  A  akreen,  lo 
ibeiter  live  stock,  should  be  close  at  the  bottom.  It  is,  odierwtse,  injurious  rather  tbaD 
beneficial.  Not  only  the  blast  acquires  additional  current,  but  snow  is  liable  to  be  blowD 
through,  and  to  be  lodged  in  drifts  on  the  leeward  ode,  to  the  annoyance  and  danger  of 
sheep  chit  have  repaired  to  it  for  shelter.  A  larch  planlation  margined  with  spruce  Sn, 
and  these  headed  at  twelve  or  fifleen  feet  high,  would  aSbrd  tbe  required  sitelter,  for  & 
length  of  years.  Thefiis,  orpines,  thus  Irnted,  would  he  indticed  lo  throw  out  lateral 
boughs,  and  feather  to  the  ground ;  while  the  larcbes,  in  their  more  advanced  state  of 
growth,  would,  by  permining  the  winter's  winds  to  pass  through  tbe  upper  parts  of  tbe 
siireenH  break  the  current  and  mellow  tbe  blast. 

4330.   In  vinre  genial  tituatiimi,  the  beech,  by  retaining  its  leaves  in  winter,  eapeciall; 
while  it  is  young,  forms  a  valuable  skieen.      If  tbe  outer  margins  were  kapt  in 
coppice  wCMxi,  and  out  altemscely,  and  tbe  middle  ranks  luSned  to 
tbe  triple  purpose  of  skremi  plantations  might  be  had  . 
perpetuity. 

4S3I-  In  deqi-iaiUd,  wde  diitricli,  which  not  uaftvquentiy  iraot  shelter,  skreensof  oak 
might  be  nonaged  in  a  umilai  way.     Hollies,  or  odier  hardy  ewgreens,  planted  as 
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underwood,  in  grarw  of  cither  of  iba  ■bore  docHptioDi,  would,  if  tuitabla  iitiutiona  were 
usigned  tbem,  uaist  much  in  this  intention. 

4333.  A  lail  imptmotufoKe  ii,  tot  the  purpoM  of  shelter  to  puturiag  ilcKk,  nearly 
equal  to  a  depth  of  ci^pice  wood,  and  infinitely  preferable, to  an  open  grore  of  timber 
tnwa ;  beside  itt  additional  lue  ai  a  feoce.  There  ^tpeari,  (uw  atda  of  fence  which  ia 
peculiarly  adapted  to  thii  purpoae.  This  ia  the  coppice  mouDd  hedge  of  DeroDshits 
■ad  South  Wales;  namely,  a  high  wide  bank  or  mound  of  eanh,  planted  with 
coppice  woods.  This  becomei,  immadialely  on  ita  erection,  a  abelter  and  a  guard  to 
pasture  grounds. 

4233.  Tlie  mahidi^finymg/auxto/lhitintntionitibM.t6[  axr/ingxifi  a  stratijm  of 
•aitbi  between  two  sod  fadnga,  "  battering,"  or  Inniog  somewhat  inward,  to  the  re* 
quirei  height ;  and  planting  on  the  top  the  roota  and  lower  stems  of  coppice  plants, 
ptbcred  in  woods,  or  on  waste  grounds ;  or  with  nunery  plant*,  adapted  to  the  given 
■jtuation.  If  the  mound  be  onied  to  a  full  height,  oa  fire  or  ui  feet,  and  about  tlut 
width  at  the  top,  and  tliis  be  planted  with  strong  planta,  with  stems  cut  off  abont  two  feet 
above  the  roots  (in  the  luual  practice  of  Deronibira],  asuSicientfanceis  thus  inunadiately 
formed  against  ordinary  stock.  But  if  the  bank  be  lower,  or  if  oursery  planube  put  in, 
asUght  guard,  run  along  the  outer  brink,  on  either  ude,  and  leaning  outward,  o>er  the 
face  of  the  nwund,  ia  required  (cq>ecially  against  sheep)  until  the  plants  get  up.  If  ■ 
hedge  oftbia  kind  be  raised  ■(  a ]iiiuiMtwii.;inc^  («sp«i^y  on  the  lower  ai4e  of  •  slope) 
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the  outer  aide  onl  j  requires  to  be  &ced  with  so<h ;  the  hedge  pUnfs  being  set  in  a  rougli 
shelving  bank,  on  the  inner  side. 

4234.  The  species  rf hedge  woods,  proper  for  mound  fences,  depends  entirely  on  die  soil 
and  situation.  On  mounds  of  bad  soil,  in  a  bleak  situation,  the  ftirxe  alone  aflbrds 
much  shelter,  and  a  good  fence.  The  sides  being  kept  pruned,  so  as  to  show  a  close  finh 
ftoe  rifflng  above  the  top  of  the  bank,  it  is  a  secure  barrier,  even  against  the  wilder 
breeds  of  Welsli  sheep.  The  beedi  is  cotnmonly  planted  in  high  exposed  situations ; 
imd  in  places  more  genial  to  the  growth  of  wood,  tfie  hasel,  tilie  ash,  and  the  oak  are  the 
ordinary  plants  of  hedge  mounds.  The  willow  tribe  have  a  quality  which  recommends 
them,  in  situations  where  they  will  florish :  they  grow  IVeely  ftom  cuttings,  or  truncheons 
set  in  the  ground ;  whereas  to  secure  the  growth  of  ordinary  coppice  woods,  rooted  plants 
are  requir^.     The  rock-willow  (SeUix  caprea)  will  grow  in  high  and  dry  situations. 

4235.  ^  On  tfdn-'Soiled  stoney  surfaces,  tall  mounds  are  difficult  to  raise ;  and  there  stone 
tooSfare'not  only  built  at  a  small  expense,  but  are  convenient  receptacles  for  the  stones 
with  which  the  soil  is  encumbered.  But  a  stone  wall,  unless  it  be  carried  up  to  an  inor- 
dinate height,  at  a  great  expense,  is  useless  as  a  skreen ;  may  be  said  to  be  dangerous 
as  such,  in  a  bleak  exposed  situation,  for  as  soon  as  the  drifting  snow  has  reached  the  top 
of  the  wall,  on  the  windward  nde,  it  pours  over  it,  and  inevitably  buries  the  sheep  which 
may  be  seeking  for  shelter  on  the  leeward  side.  Hence,  in  a  situation  where  shelter  n 
required,  it  is  necessary  that  a  stone  fence  should  be  backed  vrith  a  skreen  plantation. 

4236.  Toj)lant  trees  for  shade  may  in  some  cases  be  requisite  for  agricultural  purposes. 
Where  Uus  is  the  case,  close  plantations  are  seldom  desirable,  a  free  circulation  of  air 
being  necessary  to  coolness ;  therefore  trees  with  lofty  stems,  and  large  heads,  pruned  to 
single  stems  are  prefeMble :  the  oak,  elm,  chestnut,  and  beech,  for  thick  shade;  the  plane, 
acacia,  and  poplar,  for  sljade  of  a  lighter  degree. 

4237.  ^n  example  of  sheering  a  hill' farm  byplantatioih  and  at  die  same  time  im- 
proving the  shape  and  sise  of  fields,  shall  next  be  given.  No  farming  subject  affords  better 
opportunities  of  introducing  hedge. rows,  and  strips  of  planting  than  hill-farms.  The  one 
under  consideration  {Jig.  551.)  is  a  small  estate  farmed  by  its  owner;  it  consists  of  nearly 
370  acres ;  and  is  situated  in  an  elevated,  picturesque  part  of  a  central  English  county. 
The  soil  is  partly  a  flinty  loam  or  chalk,  and  partly  a  strong  rich  soil,  incumbent  on  clay. 
The  fields  (I  to  34^,  are  very  irregular,  bounded  by  strips  of  timber-  and  copse.  By  the 
alterations  and  additions  proposed  {Jig.  552.),  all  the  most  hilly  and  distant  spots  will  be 
kept  in  permanent  pasture ;  and  the  exposed  and  abrupt  places,  angles,  Sec,  planted  chiefly 
with  oaks  for  copse,  and  beech  for  timber  and  shelter. 


Chap.  VI. 

Of  the  Execution  of  Improvements, 

4238.  The  mode  in  which  improvements  are  exectUed  is  a  point  of  very  considciable 
importance,  and  may  materially  affect  their  success  as  well  as  their  expense.  We  diall 
first  consider  the  different  modes  of  execution,  and  next  oSkr  some  general  cautions  to 
be  held  in  view  in  undertaking  extensive  works. 

8scT.  I.     Of  the  d^erent  Modes  of  jnrocuring  the  Execution  of  tmprooements  on  Estates* 

4239.  77te  necessary  jrretiminary  to  the  execution  of  an  improvement,  is  a  calculation 
of  the  advantages  to  arise  from  it,  and  an  estimate  of  the  expense  of  carrying  it  into  efl- 
fect.  tf  the  former^  taken  in  their  full  extent,  do  not  exceed  the  latter,  the  proposed 
alteration  cannot^  in  a  private  view,  be  considered  as  an  improvement.  The  next  point  to 
be  ascertained  is  the  practicability,  under  the  given  circumstances  of  a  case,  of  executing 
the  plan  under  consideration.  There  are  three  things  essential  to  the  due  execution  of  an 
improvement.  1st,  an  undertaker,  or  a  person  of  skill,  leisure,  and  activity,  to  direct 
the  undertaking ;  2d,  men  and  animals  with  which  to  prosecute  the  irork ;  3d,  money, 
or  other  means  of  answering  the  required  expenditure.  A  deficiency  in  any  one  of 
these,  may,  by  frustrating  a  well  planned  work  after  its  commencement,  be  the  cause, 
not  only  of  its  fiiilure,  but  of  time,  money,  and  credit  being  lost.  ->—  Improvements  may 
be  executed  by  the  proprietor,  either  directly,  gradually,  by  economical  arrangements,  or 
remotely  to  ascertain  extent,  by  moral  and  intellectual  means. 

4240.  To  execute  imj&ovements  directly,  all  that  is  necessary  is  to  employ  a  steward  or 
manager  of  adequate  abilities  and  integrity,  and  supply  him  with  the  requisite  pUns, 
men,  and  money.  Tliis  will  generally  be  found  the  best  mode  of  forming  new  roads, 
new  plantations,  opening  new  quarries  or  mineral  pits,  altering  the  course  of  waters, 
and  all  such  creations  or  alterations  as  are  not  included  in  die  improvemtot  of  farm  lands. 

424 1 .  Toproc^ire  the  grddual  execution  if  improvemeMs  on  farm  landst  various  arrange* 
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meats  may  be  made  with  the  tenants  :  for  example,  by  granting  long  leases ;  letting  them 
find  the  requisites  of  improvement,  and  take  the  advantages  during  their  terms;  by  granting 
shorter  leases,  with  a  covenant  of  remuneration  for  the  remainder  of  such  improvements 
as  they  have  made,  at  the  time  of  quitting ;  by  granting  leases,  at  a  low  rent,  for  the  first 
years  of  the  term,  to  give  the  tenants  time  and  ability  to  improve  at  their  own  expense ; 
by  advancing  money  to  tenants  at  will,  or,  which-  is  the  same,  making  allowances  of  rent 
for  specified  improvements,  to  be  executed  by  them  under  the  inspection  and  control 
of  the  manager,  they  paying  interest  for  the  money  advanced,  or  allowed ;  by  employ- 
ing workmen  on  tenanted  farms ;  the  tenants  in  like  manner  paying  interest  on  the  money 
expended.  The  usual  interest,  till  lately,  was  six  per  cent.  ;  thus  estimating  the  value  of 
the  improvement  at  sixteen  years  purchase. 

4242.  Tke  moral  and  inteliectual  means  of  improving  form  land*  consists,  as  Marshal 
has  observed,  in  enligljtening  the  minds  of  tenants.  Though  this  mode  is  but  of  slow 
operation,  and  respects  more  improvements  in  modes  of  culture,  than  such  as  require  great 
outlay ;  yet  it  deserves  notice  in  this  place,  as  necessary  to  second  the  efforts  of  the 
landlord. 

4243.  Farmeriy  as  moral  and  intellectual  agents,  may  be  divided  into  reading  men,  and 
illiterate  beings ;  the  first  class  derive  hints^  for  improvement  from  books ;  but  the 
second  can  only,  if  at  all,  derive  benefit  from  example. 

4244.  With  respect  to  improving  formers  by  books, — agricultural  newspapers,  magazines, 
and  county  surveys,  are  probably  what  would  be  read  with  most  eagerness,  and  as  such 
works  abound  in  statements  of  what  actually  has  taken  place  in  different  situations,  by 
farmers  like  themselves,  perhaps  they  are  the  most  likely  to  stimulate  to  exertion.  Histo- 
rical relations  of  the  agriculture  of  other  ^countries  are  also  generally  interesting  to 
agriculturists,  and  though  no  great  professional  benefit  is  to  be  derived  from  them,  yet 
they  tend  to  enlarge  and  liberalize  the  min4,  and  promote  a  taste  for  knowledge. 
Under  these  circumstances  it  may  be  worthy  of  consideration  whether  ai)  agricultural 
library  might  not  be  established  in  the  steward's  office  of  very  extensive  estates  for  tlie  use 
of  the  tenants  an<l  all  other  persons  belonging  to  the  estate  who  chose  to  read  from  it. 

4245.  The  establishment  of  schools  for  the  children  of  the  lower  class  of  tenants,  and 
of  cottagers  of  every  description,  is  an  obvious  and  important  source  of  moral  and  intel- 
lectual improvement ;  and  considering  it  as  decided  by  experience  and  the  most  com- 
petent juc^es,  that  the  education  of  the  lower  classes  will  tend  greatly  to  their  amelioration  - 
and  the  benefit  of  society  at  large,  we  arc  of  opinion  tliat  wherever  they  are  not  already 
e8tal)Iished,  they  should  be  introduced.  Working  schools,  somewhat  in  the  German 
manner  (34S.},  both  for  boys  and  girls,  would  also  be  a  material  improvement  in  such 
districts  as  are  behind  in  a  taste  for  cleanliness,  fire-side  comforts,  cookery,  and  dress. 

4246.  Exomjdes  as  slimvii  to  imj)rovement  may  be  exhibited  in  various  ways ;  by 
letting  a  farm  to  a  tenant  of  superior  energy,  or  from  a  more  improved  district ;  by  ex- 
hibiting  improved  implements  and  operations  on  one  particular  farm ;  by  an  itinerant 
ploughman  of  abilities,  accompanied  by  a  smith  and  carpenter,  and  with  some  imple- 
ments, to  go  round  the  estate  and  instruct  each  tenant  on  his  own  farm ;  and  finally,  and 
perhaps  preferably,  by  inducing  every  farmer  to  make  a  tour  into  some  other  district 
once  a  year. 

4247.  In  addition  to  these  modes,  appropriate  as  we  consider  for  two  different  classes 
of  tenants.  Marshal  suggests  the  following  as  calculated  to  insure?  a  spirit  of  improve- 
ment among  all  farmers  not  of  sufficient  energy  and  intelligence.  Tliey  are  to  be  adopted 
by  a  proprietor,  or  by  the  manager  of  an  estate,  who  has  a  knowledge  of  rural  affairs, 
and  who  possesses  the  good  will  and  confidence  of  its  tenantry,  in  various  ways. 

4248.  By  personal  attention  only  much  is  to  be  done.  By  reviewing  an  estate,  once 
or  twice  a  year ;  by  conversing  with  each  tenant  in  looking  over  his  farm  ;  and  by  duly 
noticing  the  instances  of;  good  management  which  rise  to  the  eye,  and  condemning  those 
which  are  bad ;  vanity  and  fear,  two  powerful  stimulants  of  tlie  human  mind,  will  be 
roused,  and  an  emulation  be  created  among  superior  managers  ;  while  shame  will  scarcely 
fail  to  bring  up  the  more  deserving  of  the  inferior  ranks.  If,  afler  repeated  exhortations, 
an  irreclaimable  sloven  be  discharged  as  such,  and  his  farm  given  to  another,  professedly 
for  his  superior  qualifications  as  a  husbandman,  an  alarm  will  presently  be  spread  over 
the  estate,  and  none,  but  those  who  deserve  to  be  discharged,  will  long  remain  in  the 
field  of  bad  management. 

4249.  Even  by  conversation,  well  directed,  something  may  be  done.  If,  instead  of 
collecting  tenants  to  the  audit,  as  sheep  to  the  shearing,  and  sending  them  away,  as 
sheep  that  are  shorn  ;  —  or  if,  on  the  contrary,  instead  of  providing  for  them  a  sumptuous 
entertainment,  and  committing  them  to  their  fate,  in  a  state  of  intoxication  ;  —  a  repast, 
suited  to  their  conditions  and  habits  of  life,  were  set  before  them  ;  —  and  if,  after  this, 
the  conversation  were  to  be  bent  towards  agriculture,  by  distributing  presents  to  superior 
managers,  specifying  the  particulars  of  excellence,  for  which  the  rewards  or  acknowledg- 
ments were  severally  bestowed ;  —  a  spirit  of  emulation  could  not  fail  to  take  place  among 
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^higher cbMMt;  vhile  the  niii^  of  the  lover  ordn  of  tennte,  aadi  aT  the  lAofe^ 
ipwiM  be  itiniiiinted  aad  imimoved  bj  the  oonvsraatioii. 

4SA).  Jty  ntcoMTc^fw  iboiltf^r  M^n>  in  <iifi»eiit  piMrts  of  a  htrge  estate, -^iieB  who 
wn  looked  up  to,  by  oiwoery  tenanto;  —  by  boMieg  out  tbese  aa  patterna  to  the  rest }  — 
bgF  luenishuii^  them  with  the  means  of  iaiproTing  tbeir  breeds  of  atock ;  by  wppiying  them 
vkh  aupesMV  vaaetiea  of  cropa,  and  ^kt  implraaents  of  imiiroved  oonalnictioiia:  and, 
m  recbi^aiid  backward  diatrictt,  nmoh  may  be  done  by  temptiiig  good  hueboDdmen,  aod 
espeffk  woAitasa,  from  djatricta  of  a  kiadred  nature,  but  under  a  better  qrstam  of  culti- 
Totiou,  tobflcttle  jujfon  an  estate* 

4S51.  By  an  eapenmenUUfirtr^f  to  try  new  bieeds  of  stock,  new  crops,  new  ■opW- 
ments,  new  operations,  and  new  plans  of  management ;  such  as  osdhury  tenants  ought 
not  to  atton^t,  belbre  they  have  seen  them  tned.  To  this  importattt  end,  let  the 
demense  lands  of  a  lai^  estate,  or  a  sufficient  portion  of  them,  be  appropriated  to  a  nonery 
•f  improvements^  ibr  the  use  of  the  estate ;  to  be  professedly  held  out  as  suchy  and  be 
constantly  open  to  the  tenants ;  move  pscticttlarly  to  the  exemplary  practitioner^  the  lead» 
ing  men  of  the  estate,  just  mentioned ;  who,  alone,  can  introduce  impnrremente  among 
the  lover  daases  of  aA  ignorant  and  ptejudiced  tenantry :  it  ia  in  vam  for  a  proprietor 
to  attempt  it.  On  the  oootrary,  the  attez^pt  seldom  liuls  to  akim,  disguat,  and  prevent 
the  grovrth  of  spontaneous  improvessents. 

48SSL  IMer  the  pretent  plan  <{f  dememe/armingf  the  tenanli  lee  expensive  worki  going  fbrwsrd,  whidi 
they  know  they  cMOOt  eopf<^  snd  bear  of  eKiasorainary  prollti.  by  psrcioubv  sitlclsv,  which  they  are  ceis 
taki  caonot  be  obtained  by  any  regular  course  of  busineaa.  "nicy  therefore  ooncHide  that  the  wbde  is 
mere  deception,  to  gain  a  pretext  for  raising  the  rents  of  their  farms  abore  their  value.  Whereaa,  if  th0 
demesae  lands  where  held  oat,  as  trial  grounds,  for  their  imroediabe  benefit,  and  conducted,  as  such,  iQ 
«  maaaer  int^gible  lo  them,  th^  would  not  nil  to  visit  thens.  Instead  or  buye  prapiiston  Mtempting 
to  rival  the  meanest  of  their  tenants,  ia  fimning  for  pecuniary  profit,  which,  on  a  &ft  calcuSation,  they 
rarely,  if  ever,  obtain ;  let  their  views  in  acriculture  be  professedly  and  efltetually  directed  toward  the 
pccuDiBvy  advaBtivef  of  tfaelr  tenants :  for  nom  Ibesev  on^,  thdr  owu  am  arise,  in  any  decree  that  Is 
entitled  to  the  attrations  of  men  of  fortune.  Instead  of  boastine  of  the  price  of  a  bidkM^  or  tne  prodoee 
or  a  field,  let  it  be  the  pride  of  hhn  vho  possesses  an  extent  (^landed  property,  to  speak  of  the  fiorisb- 
tng  oofimtton  of  his  estates  at  kutte,  the  number  of  superior  managers  that  he  can  count  upon  them,  and 
the  value  of  the  improvesaenti  waich  he  has  been  the  nappy  meana  of  diflasiag  among  them.  Leave  It  to 
professional  men,  to  yeomanry  and  the  higher  class  of  tenants,  to  carry  on  the  improvement^  and  incor, 
p>rate  them  with  estimllshed  practices ;  to  prosecute  pecuniary  agriculture  In  a  superior  manner,  and  set 
eKamplBs  to  inferior  tenantcy.  This  is  strictly  their  novince ;  and  their  higfacet  and  best  view  in  life.  It 
bas  been  through  this  order  of  men,  chiefly  or  whoUy,  that  valuable  imfrovemeats  ia  i^picuKaee  have 
been  brought  into  practice,  and  rendered  of  general  use 

Ififil  iniepu$et9or  ^fan  et^eiUitf  territory  has  higher  obfeeU  kt  eirw,  and  a  more  elevated  statioo  to  fit. 
As  a  supericM:  member  of  society,  it  may  be  said»  he  has  still  higher  views  than  thoee  of  an^andidng  Ms 
own  income:  But  how  can  a  man  of  fortune  fill  what  may  well  be  termed  bis  legitimate  station  in  Ub, 
with  higher  advantage  to  his  country,  than  by  promoting  the  proqierity  of  his  share  of  Its  territory :  bv 
rendering  not  one  field,  or  one  fiirm,  but  every  farna  upon  il  productive  ?  Tliia  is,  indeed,  being  fUtbmlly 
at  his  poet.  And  it  is  a  good  oOce  in  society  which  is  thft  mace  incumbent  vftoa  Umt^  aa  no  o^er  mm  on 
earth  can  of  right  perform  it ;  valuable  as  it  is  to  the  public. 

Sac*.  IL     General  CmOhns  on  the  StUifect  ofaeeeuting  Inqfrovementt, 

4254.  No  work  can  be  prudently  commenced  until  the  plan  he  JyUy  waJtwrtii,  not  in 
idea  only,  but  in  diagrams,  and  m  models,  if  the  subject  require  them ;  in  oider  that 
every  bearing,  and  every  hinge,  may  be  sufficiently  foreknown  :  the  site  of  improvement 
being  reverted  to,  again  and  again,  with  the  draught  or  the  model  in  hand ;  until  the  jud^ 
ment  be  satisfied,  and  the  mind  be  inspired  with  confidence.  If  a  proprietor  has  not 
yet  acquired  sufficient  judgment;  within  himself,  let  him  consult  some  one  man,  or  one 
council  of  men,  in  whose  knowledge  and  judgment  be  can  confide;  and  thus  fix  a  rally* 
ing  point.  Having  brought  his  plan  to  a  degree  of  maturity,  in  this  private  manner,  be 
may  then  venture  to  publish  it ;  and  endeavor  to  improve  it^  by  the  advice  of  its  fiieods, 
and  the  animadversions  of  its  enemies. 

4255.  If  a  prmmetor  tuants  judgment  himselfr,  and  ajriend  to  supp^  itf  let  him  not  a^ 
tempt  the  more  difficult  works  of  improvement.  Yet  how  often  we  see^  both  in  pid>lic 
and  private  life,  men  engaged  in  arduous  undertakings,  embarked  on  the  wide  ocean  of 
business,  without  rudder  or  compass  to  guide  them :  depending  on  casual  infiirmatioiia 
to  help  Uiem  on  tbeir  way :  sponging,  with  porous  brain,  the  minds  that  are  bedewed 
with  the  knowledge  they  require.  But  having  no  store  of  their  own  to  assimilate  it  with,  it 
presently  evaporates.  They  are  consequently  ever  of  opinion  with  the  last  persou  they 
converse  with.  Such  men's  decisions  and  operations  are  always  wrong :  and  for  an 
obvious  reason.  Hiey  consult  those  who  are  best  able  to  inform  them,  first :  and  receive 
their  last  inopressions  from  those  who  are  least  capable  to  give  them.  Moi  who  have 
neither  judgment  in  themselves  nor  any  standard  oif  practice  to  rally  at,  are  liable  to  be 
led  astray  by  the  pUusible  schemes  df  theorists,  the  greater  part  of  whom  know  nothing 
of  the  practical  part  of  business ;  and  by  their  calculations  both  of  expense  in  the  outlay, 
and  of  profit  in  the  return,,  deceive  both  themselves  and  their  friends  or  employers;  some 
also  may  have  sinister  designs  in  view  $  though  we  believe  the  errors  of  speculative  mep 
are  in  most  cases  owing  to  tbeis  being  endowed  with  more  of  the  imaginative  than  of 
die  judging  faculty. 
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•  4256*  Tkeeweeuiion  oftk& d^fkfefUimpratemgntt,  oi  yAdth  an  estate  has  been  found 
awceptible  being  determined  on,  it  is  abraya  adyisable  to  begin  with  one  whidi  is  obvious  ; 
which  may  be  effteted  with  the  greatest  certainty ;  wfaioh  will  repay  most  amply  the 
expenses  of  carrying  it  into  effect :  or  which  leads  to  other  improvemente ;  as  embank- 
ment^ drainage,  &c.  To  attempt  a  doufatfiil  project,  wUk  plans  wfaidi  are  obvious  and  cer- 
tain, remain  unexecuted,  to  try  expcrimente  before  ^  list  of  known  improvements  has  been 
gone  through,  isseldom  to  be  recommended ;  tboughit  might  sometimes  turn  dot  to  be  right. ' 
4S57.  jtU  rural  operaHont  are  more  or  UujHiblic,  and  as  it  were  performed  on  a  stage ; 
and  spectators  foil  not  to  criticise*  If  an  experiment  should  prove  abortive,  or  a  pro- 
posed improvement  turn  out  to  be  false,  the  ardor  of  the  improver  will  be  liaUe  to  be 
damped,  his  people  to.be  discontented  (as  partaking  in  the  discredit),  and  tfae  expecting 
public  around  him,  to  be  disappointed.  A  few  miscarriages,  inr.the  outset,  mi^t  frustrate* 
the  best  intentions,  and  the  most  profitable  schemes.  But  if,  by  prosecuting  plain  and 
certain  hnprovemento,  a  man  once  gain  his  own  confidence,'  as  weU  as  that  of  the-people 
about  him,  he  nuiy  then  venture  to  explore  less  beaten  paths.  And  this  be  will  be  able. 
to  do  with  greater  caution,  and  more  probability  of  success,  by  the  experience  that  h*  has 
already  gained:  this  being  a  forther  motive  for  pursuing  the  line  of  conduct  here 
su^iested* 

4258.  AU  wfrkt  rf  improvement  should  be  eaecuted  with  vigor^  Maw^  foulter  in  the 
midst  of  well  planaed  works,  either  thn>u(^  the  want  of  foresight  or  of  business-likA 
exertion,  in  consequence  the  money  already  expended  lies  dead,  and  the  works  arelnjur-' 
ed  by  the  delay.  Some  works,,  as.  embankments  and  drainages,  may  be  ruined  by  the 
slightest  neglect  or  relaxation,  and  indeed,  as  Marshal  observes,  we  see  in  every  depart- 
ment of  the  kingdom,  these  and  other  works  deserted  and  left  to  moulder  into  nuisances 
or  disreputable  eyesores. 

4259.  In  carrying  on  a  work,  execute  every  ihvi^  substanHallyt  and  in  a  vwrkman-Ske 
manner.  Too  often  a  folse  economy  leads  to  the  subversion  of  this  principle.  To  save 
a  few  pounds  in  the  first  cost,  materials  x)f  en  inferior  quality  are  laid  in,  or  an  uuuffi- 
dent  qiuuntity  used,  to  give  the  required  substence  and  strength  to  the  work.  By  either 
of  these  imprudences,  ita  duration  is  abridged ;  and  the  eventual  loss,  by  repairs  and 
raoewal,  may  be  ten  times  greater  than  the  sum  injudiciously  saved  in  the  original 
erection.  Nevertheless,  to  increase  the  evil  of  these  ill-judged  savings^  inferior  worb* 
men  are  employed,  or  sufficient  workmen  at  inferior  prices,  at  which  th^  cannot  afiord 
to  make  good  work ;  nor  can  a  superintendant  urge  them  to  make  it  undar  such  drcuxiw 
stances.  Consequently  the  work  is  ill  performed,  its  duration  is  still  more  abridgedi 
and  a  further  loss,  by  injudicious  saving,  is  incurred. 

4260.  There  are  ernes  in  which  temporary  works  only  are  required.  A  lease-tenanty 
for  instance,  wants  to  make  an  improvement  which  will  last  as  long  as  hi^  lease,*  without 
caring  about  its  further  duration.  In  such  a  case,  it  may  be  well-judged  fru^^ty  and 
admissible  «  cleverness  in  business,**  to  work  up  cheap  materials  in  a  cheap  way. 
But  it  seldom  can  be  right  in  the  proprieter  of  an  hereditary  estate,  whose  interest  in  it 
inay  be  said  to  be  perpetual,  to  proceed  in  the  same  manner.  His  best  policy  is  to  take 
fovorable  opportunities  of  laying  in  good  materials  at  moderate  prices,  to  use  them  when 
duly  seasoned,  and  to  employ  good  workmen  at  fiur  prices,  such  as  cannot  furnish  them 
with  an  excuse  for  being  guilty  of  bad  workmanship,  and  such  as  will  warrant  their 
employer  to  urge  and  enforce  that  which  is  good. 

4261.  Jlccomplish  one  work  before  another  is  commenced,  A  work  may  be  considered 
aa  accomplished  when  the  chief  difficulties  are  surmounted,  and  cost  expended ;  and  till 
this  is  the  case,  it  c&nnot  be  prudent  to  embark  in  another.  By  avoiding  embarrass- 
DMDts,  the  execution  of  improvemente  becomes  a  present  pleasure,  as  well  as  a  source  of 
ft&ture  profit.  No  hfdf-finislied  works  are  left  as  monumente  of  disgrace  to  an  estate 
and  ito  owner.  No  time  nor  interest  of  money  is  lost.  .  Every  work  is  brought  into 
action  and  profit  as  it  is  finished ;  and  if,  as  it  frequently  will  happen  with  the  most 
prudent  calculators,  it  has  exceeded  the  estimated  sum  which  was  set  apart  fior  it,  due 
time  may  be  taken  to  let  the  fund  of  improvement  accumulate,  so  as  to  enable  it  to  dis- 
charge the  arrear,  and  to  furnish,  as  they  may  be  wanted^  the  estimated  sums  which  the 
succeeding  work  may  require. 
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4262.  The  management  of  an  extensive  landed  estate,  like  that  of  every  other  great  pro- 
perty, is  a  business  both  of  talent  and  integrity.  In  former  times,  when  every  proprietor 
■^ '  X  y  2 •'       « 
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may  be  said  to  hate  cultivated  the  whole  of  bis  agricultural  territory,  it  constttuted  Ins 
whole  occupation,  when  not  engaged  in  war ;  or  required  a  host  of  managen  if  he  was 
a  man  of  the  first  rank.  On  the  continent,  and  especially  in  Russia  and  Hungary, 
where  estates  are  of  enormous  extent,  and  wholly  farmed  by  the  proprietor,  the  largest 
estates,  as  we  have  seen  (609.),  are  managed  by  a  court  of  diroetors,  and  an  executive 
department,  with  a  numerous  body  of  superintendant  officers,  artists,  and  artisans.  A 
better  system  is  now  adopted  in  this  country,  in  consequence  of  the  creation  of  profes- 
sional farmers,  who,  taking  large  portions  of  territory  from  the  owner  for  a  certain  num- 
ber of  years  at  a  fixed  rent,  and  on  certain  stipulations,  for  mutual  security,  occasion 
little  more  trouble  to  the  proprietor,  during  that  period,  than  receiving  payments. 
Hence  it  is,  that  the  management  of  estates  in  Britain,  though  important,  is  a  more 
simple  business  than  in  any  other  country. 

4S63»  Where  there  are  only  tenanted  hotdrngt,  the  business  of  management  is  very 
simple ;  where  there  are  woodlands,  it  requires  a  person  to  look  after  that  department ; 
and  where  there  are  waters,  quarries,  and  mines,  a  greater  number  of  subordiDate 
officers  are  requisite.  But  what  often  occasions  most  expense,  and  at  the  same  time  is 
attended  with  the  least  profit,  is  the  management  of  the  abstract  rights  belonging  to  an 
estate;  such  as  tithes,  manorial  rights,  quit-rents,  and  other  antiquated  trifles,  whidi 
require  courts  to  be  holden,  and  lawyers  and  other  officers  to  be  called  in  to  assist.  The 
only  British  author  who  has  digested  the  business  of  managing  estates  into  a  regular 
systeifl,  is  Marshal,  and  we  shdl  follow  him  in  considering  this  subject :  —  1st,  As  to 
the  superintendants  on. the  executive  establishment  of  an  ^tate;  and  2d,  As  to  the 
general  business^of  mattagement. 


Chat.  I. 

Of  the  Superintewiantiy  or  EsectUive  EstabUshmeni  ^  an  Estate, 

4364.  Though  «veiy  man  wfto  cannot  manage  his  own  estate  in  all  importani  maUen, 
deserves  to  lose  it ;  yet  as  extensive  proprietors  generally  have  their  properties  situated  in 
different  parts  of  the  country,  and  have  besides  public  duties  to  attend  to,  certain  subor- 
dinate managers  become  necessary.  In  The  Code  of  jtgrieulture,  it  is  stated,  that  no 
indiridual  baring  a  large  estate  is  equal  to  the  task  of  managing  it,  unless  he  is  in  the 
prime  of  life,  dedicates  his  whole  time  to  the  business,  and  gives  up  every  odier  occu- 
pation. It  is  there  stated  to  have  been  found  expedient  by  the  proprietor  of  an 
estate  of  great  extent,  to  nominate  two  or  three  conunissioners  to  assist  him  in  its  ma- 
nagement. Under  the  superintendance  of  such  commissioners,  it  is  said,  the  afiflurs  of 
a  great  property  would  be  as  well  conducted,  as  on  the  best  managed  small  or  moderate 
siied  estates ;  while  the  duties  of  the  proprietor  would  principally  be  to  carry  these  ex- 
ercises of  true  benevolence  into  effect,  which  would  consist  in  softening  severe  dedsioos ; 
or  in  granting  those  marks  of  approbation  and  reward  which,  when  bestowed  by  the 
proprietor  himself,  are  the  most  likely  to  produce  beneficial  consequences.  (Code,  j*c. 
jlpp,  58.)  Such  may  be  the  case  on  a  few  estates  in  the  British  isles  not  yet  brought 
into  a  regular  system  of  improvement,  and  about  to  be  remodelled,  of  which  a  grtnd 
example  occurs  in  the  immense  property  of  the  Marquess  of  Stafford ;  but  in  the  great 
majority  of  cases,  a  manager  to  each  separate  estate,  of  qualifications  suited  to  its  extent 
and  duties,  and  a  general  receiver  and  controller  in  the  capital  or  metropolis,  (if  the 
proprietor  and  his  bimker  cannot  effect  these  duties  between  them,)  are  all  that  is  requisite. 
We  shall  first  offer  a  few  remarks  on  the  qualifications  and  duties  of  managers,  and 
next  on  the  place  of  business  and  its  requisites. 

SxcT.  I.     Cjfthe  Steward  or  Mtsnagar  of  an  Estate,  and  his  AsauUnUs. 

4265.  The  head  managier  of  an  estate  ought  unquestionably  to  be  the  proprietor  him- 
self, or  his  representative,  if  a  minor  or  otherwise  incompetent.  Next  to  the  proprietor 
is  bisecting  man  of  business,  with  proper  assistants;  together  with  such  prof^Rsional 
men  as  the  circumstances  of  business  may  render  necessary  as  advisers.  A  tenanted 
estate  difllers  widely  from  other  species  of  property ;  as  giving  power  and  authority  over 
persons  as  well  as  things.  It  has,  therefore,  a  dignity,  and  a  set  of  duties,  atjtacfaed  to  it, 
which  are  peculiar  to  itself.  A  man  who  receives  ten  thousand  pounds  a  year  from  the 
public  funds,  for  instance,  is  an  insulated  beingt  compared  with  him  who  receives  the 
same  income  from  landed  property ;  who  is  one  of  society*8  best  members :  prorided  his 
■flfhirs  are  judiciously  conducted.  On  the  contrary,  if,  regardless  of  the  dignity  and  the 
duties  of  his  station,  he  lives  but  to  dissipate  his  income,  leaving  the  government  of  faia 
estates  and  their  inhabitants,  to  those  whose  interest  and  honor  are  unconcerned  in  their 
well^y  or  to  those  whose  best  interests  lie  in  their  deimngement,  be  becomes  at  onoa 
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an  enemy  to  himself,  to  his  family,  and  to  the  community.  As  unpardonable  it  would 
be  in  the  possessor  of  a  kingdom  to  be  ignorant  of  state  afikirs,  and  unmindAil  of  the 
ministers  who  reside  about  his  court ;  -*  or  in  the  conmianding  officer  of  a  regiment  to  be  a 
stranger  to  his  men,  —  a  priest  to  his  parishioners,  —  or  a  shepherd  to  his  flock ;  —  as  for 
die  possessor  of  a  tenanted  estate  to  be  ignorant  of  fenritorial  coocema,  and  «8tnnger  to 
his  lands  and  their  occupiers. 

4366.  Though  it  be  an  estetUial  part  cf  the  duttf  of  a  man  of  fortune  to  be  inlimatefy 
acgwUnted  wUh  hit  own  affairt^  it  does  not  follow  that  he  should  be  absorbed  in  them,  and 
neglect  his  duties  as  a  superior  member  of  society.  In  all  matters  of  government  and 
command,  subordination  is  essential  to  good  order  and  success.  A  commander  in  chief 
does  not  act  as  pioneer,  nor  does  a  naval  commander  reef  his  sails,  or  heave  his  anchorr 
£ach  has  his  subordinate  officers  to  conrey  his  commands,  and  men  to  execute  them. 
But  it  is  essentially  necessary  that  the  former  should  be  well  acquainted  with  military^ 
the  latter  with  naval  affairs.  Every  heir  apparent,  therefore,  to  a  large  landed  property, 
should  be  regularly,  or  at  least  more  or  less,  bred  up  in  the  knowledge  of  rural  affiurs^ 
80  as  to  fill  with  honor  and  profit  the  high  station  he  has  in  view.  But  if  the  possessor 
of  an  estate  has  not  been  fortunately  initiated  in  the  knowledge  which  belongs  tohi» 
station,  the  task  of  acquiring  it  is  far  from  great. 

4S67.  On  a  large  estate  we  generalfyjind  a  resident  manager,  a  land  steward,  a  man  who* 
has  some  knowledge  of  what  is  termed  country  business,  and  who  acts  under  the  control 
of  his  employer,  or  of  a  confidential  friend,  who  is  more  conversant  in  rural  concerns-;; 
or  perhaps  of  a  law  agent,  who  knows  less  of  them  ;  or  such  residing  steward,  espe-^ 
cially  of  a  detached  estate  which  lies  at  some  distance  from  the  residence  of  its  proprietor, 
acts  without  control.  In  the  last  case,  if  he  is  a  roan  of  judgment,  it  is  fortunate  both 
for  the  landlord  and  tenant.  But,  on  the  contrary,  if  such  possessory  manager  wants- 
those  requisite  qualifications,  the  consequence  becomes  mischievous  to  the  lands,  tkeir 
occupiers,  their  proprietors,  and  the  community. 

4268.  The  requinte  acquirements  of  an  acting  manager,  according  to  Marshal,  are  st 
knowledge  of  agriculture,  surveying,  planting,  some  knowledge  of  mechanics,  natural 
history,  and  a  master  of  accounts.  Agriculture  is  the  only  firm  foundation  on  which 
the  other  required  attainmenu  can  be  securely  reposed.  It  is  not  more  essentially 
valuable  in  Uie  superintendence,  than  in  the  improvement  of  an  estate.  It  is  difficult^ 
to  become  an  accurate  judge  of  the  value  of  lands  without  a  practical  knowle<^  of 
their  uses ;  nor  can  any  man  without  it,  properly  appreciate  the  management  of  occui- 
piers,  much  less  assist  them  in  correcting  their  errors,  and  improving  their  practice. 

4S89.  Land-ntrveying  is  a  requidte  quallflcation.  Not  so  much  however.  An:  Che  purpoM*  of  mearar-- 
Ing  and  maMdng  an  etute,  at  large,  as  for  cheeking  and  correcting  the  works  of  professional  men,  bm  wen= 
n  to  assist  ui  laying  oat  its  lands  to  advantage 

4270.  PiatUiitg,  and  the  management  of  woodlands,  are  acquirements  that  cannot  be  dispensed  witK.> 
Nor  should  his  Knowledge  and  attention  be  confined  to  the  surface  of  the  estate  entrusted  to  his  care ; 
IM  ought  to  have  some  acquaintance  with  natural  history,  chemistry,  and  expetimental  philosophy,  tO' 
enable  him  to  form  just  notions  on  the  sul^ect  of  the  subterrene  productions  which  it  may  contain. 

iS71.  Some  knowUdge  qf  meckanictt  and  other  sciences  that  are  requisite  to  the  business  of  an  engineer,, 
may  be  highly  useflil  in  prosecuting  the  improvements  incident  to  landed  proptfty. 

4S72i  A  competent  knowledge  of  rural  arcMtectitre,  the  doctrine  of  the  strength  of  materials,  and  the' 
superintendence  of  artificers,  may  be  said  to  be  of  dally  use. 

|S7i  AthoroHgk  knmaleigt  qf  accounU  is  essentially  requisite  to  the  manager  of  a  landed  estate. 

4874i  He  should  be  a  man  (tf  good  choraeter,  qf  upright  principles,  and  coneitiatory  manners  ;  to  set  aa 
example  of  good  conduct  to  the  tenants,  and  to  become  their  common  counsellor  and  peace-maker,  in 
those  trifling  disputes  which  never  foil  to  arise  among  the  occupiers  of  adjoining  land ;  and  which  too 
frequently  bring  <m  serious  quarrels  and  lawsuits,  that  end  in  the  ruin,  not  only  of  themselves,  but  of ' 
the  tenemento  uiey  occupy.  A  proprietor  has,  tnerefore,  an  interest  in  checking  such  disputes  in  the 
liud.  Arid  no  man  can  do  tliis  with  so  much  tmct,  as  a  manager  in  whom  they  hare  a  proper  confidence ; 
and  Vrho  poaesiM  a  due  share  of  popularity  on  the  estate. 

4275.  The  acting  manager  requires  certain  assistants  on  a  large  estate  ;  especially  if  it 
lies  in  a  detached  and  scattered  parts.  Tliose  in  general  use,  are  a  ground  officer  and 
derk. 

4276.  J  tand-reePCf  woodward,  or  ground  officer,  is  required  on  each  district  or  de- 
partment  of  a,  large  estate ;  to  attend,  not  only  to  the  woods,  and  hedge-timber,  but  tO' 
the  state  of  the  fences,  gates,  buildings,  private  roads,  driftways,  and  watercourses  ;> 
ff^fo  to  the  stocking  of  commons  (if  any),  and  encroachments  of  every  kind ;  as  well  as 
to  prevent,  or  detect,  waste  and  spoil,  in  general,  whether  by  the  tenants  of  the  estate^  or 
others ;  and  to  report  the  same  to  the  manager* 

4277.  The  office  derk,  book-keeper,  or  under  steward,  is  employed  to  form  registersy 
make  out  rentals,  &e.  an4  keep  the  accounts  of  the  estate ;  as  well  as  to  assist  the  m'an- 
nger  in  his  more  active  employments ;  also  to  act  as  his  substitute  in  case  of  sickness, 
or  absence ;  and  to  become  his  successor  in  the  event  of  his  death,  or  other  termination 
of  his  stewardship. 

4278.  A  law  assistatit,  solicitor,  or  attdmcy,  may  next  be  considered  as  requisite  (o 
tlie  good  management  of  a  landed  estate.  For  altliough  much  is  to  be  done  by  judicious 
ngulations,  and  the  timely  interposition  and  advice  of  a  resident  manager,  such  are  the 
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IMlties  of  hnioAV  nature,  Aat,  in  a  state  of  ciTilifled  sodeiy,  and  of  property,  legal 
•Bialattoe  will  sometunes  be  neoeaaary.  Hie  error  of  country  gentlenien  oooEastSy  not 
in  en^loying  lawyers,  but  in  couunitling  the  managemcat  of  their  landed  eetalei  to 


4S79.  Ik  thgfeudai  t^sUm,  under  which  every  manor  court  mm  a  court  of  law,  we 
may  perodve  the  origin  of  law  land-stewards.  It  is  allowed  by  the  beat  agricultural 
writcra  in  Europe  {Chateaumeux^  7%aer,  Tkouin^  Sigumondit  JwdUnot,  Ymngf  Mtarahal, 
BtoMth  Coventry,  4i^'),  that  these  men  by  their  rigid  adherence  to  preoedent  in  die 
clauses  of  kaaes,  have  contributed  most  materially  to  retard  the  progress  of  agricultiBal 
i  mproTcmcnt* 

4880.  The  land-narveyor  is  another  professional  man,  whom  the  snperintendant  of  an 
estate  may  want  to  call  in  occasionally.  Not  merely  to  measure  and  map  the  whole  or 
parts  of  the  estate,  but  to  assist  in  matters  of  aibitration,  and  the  amicable  settlement  of 
dispulea ;  or  to  act  himself,  as  valuer  or  referee. 

SxcT.  II.     Of  the  Land  Steufard*s  Place  of  JStuiness,  and  what  bdongt  to  U, 

4S81.  jI  manager' s  place  of  busmeu  may  be  considered  in  regard  to  ita  situation,  aooom- 
modation,  and  appropriate  professional  fumituro. 

4S88.  The  situation  of  the  place  of  business  should  be  under  the  roof  of  the  proprie- 
tor's prmdpal  residence ;  round  which,  and  in  its  neighborhood,  some  considenble 
parts  of  his  estates  may  be  supposed  (as  diey  ever  ought)  to  lie.  If  a  large  bulk  of  hia 
property  lie  at  too  great  a  distance  for  tenants  to  attend  at  the.  principal  office,  and  on 
which  he  has  a  secondary  residence,  an  inferior  office  is  there  required  for  such  detached 
part.  And  it  may  be  laid  down  as  a  rule,  in  the  management  of  landed  property. 
Marshal  observes,  that  every  distant  part  of  an  estate  ought  to  have  a  place  upon  it  (be 
it  ever  so  humble)  in  which  its  possessor  may  spend  a  few  days  comfoitably ;  to  diffuse 
over  it  a  spirit  of  good  order  and  emulation.  He  has  known  the  most  neglected  and 
almost  savage  spot,  such  as  are  many  landed  estates  in  Ireland,  reclaimed  and  put  in  a 
train  of  improvement  by  this  easy  mediod. 

428S.  7^  accommodation  requisite  for  a  principal  office,  are  a  commodious  Iwsinesa 
room,  a  small  anti-room ;  and  a  safe-keep,  or  strong  room  fire  proof,  for  the  more  valuiiile 
'documents. 

4884.  The  professional  fiimiture  with  which  an  office  of  this  description  requires  to 
be  supplied  are  maps,  rental-books,  books  of  valuation,  register,  legal  papers,  and 
some  ottiers. 

4885.  A  general  map  of  the  whole  estate  on  a  large  ^cale  is  an  obvious  requisite  ;  and 
portable  separate  maps,  with  accompanying  registers  and  other  descriptive  particulars,  are 
useful  in  proportion  as  improvements  may  be  in  ccmtemplation. 

4886.  Books  of  valuation  arc  essential,  espedally  where  there  are  numerous  small 
•holdings  on  short  terms.  In  these  registers  is  contained  the  number,  name^  admeasure- 
ment, and  estimated  value  of  each  field,  and  every  paroel  of  land,  as  well  as  of  each 
cottage,  or  other  building,  not  being  part  of  a  farmstead,  on  the  several  distinct 
parts  or  districts  of  the  estate.  The  valuations  being  inserted  in  colums,  as  they  arisen 
whether  by  general  surveys,  or  incidentally ;  headed  with  the  names  of  their  respective 
taluers,  so  that  whenever  a  farm  is  to  re-let,  these  columns  may  be  consulted,  and  ita 
teal  value  be  fixed,  in  a  re-survey,  with  the  greater  exactness. 

4887.  A  general  register  <f  timber  trees,  copsewood,  and  yotM^  ptanMions  b  particu- 
larly wanted  where  there  is  much  hedge-row  timber.  Marshal  directs  to  spediy  in  tfan 
register  the  number  of  timber  trees  in  each  wood,  grove,  hedge-row,  and  area,  vrith  the 
species,  number,  and  adn^easurement  of  each  tree.  He  also  recommends  separate 
pocket-books,  containing  the  particulars  of  each  division,  or  of  a  number  of  contiguous 
ditisions,  for  the  occasional  use  of  the  manager  and  wood-reeve. 

4888.  Contracts,  agreements,  accounts,  letters  on  business,  and  other  documents^  should 
be  intelligibly  endorsed,  dated  or  numbered,  and  arranged  so  as  to  be  easily  referred  to> 
A  book  of  abstracts,  or  heads  of  papers  of  greater  importance,  should  be  made  out  to  be 
referred  to  on  ordinary  occasions^  and  likewise  to  serve  as  an  index  to  the  originals^ 
which  require  a  more  secure  repository  than  a  common  business-room. 

4889.  Legal  documents,  such  as  title  deeds,  legal  decisions,  awards  of  arbiti«tion> 
^unterparts  of  leases,  securities,  cash,  bills,  passied  accounts,  &c.,  as  being  the  most 
important  oljects,  should  be  carefully  deposited  in  the  safety-chest  or  strong  room. 

4890.  Portable  registers  of  the  tenanted  lands  in  convenient  podcet  volumes,  witti  maps 
on  a  small  scale  heading  every  farm,  are  a  most  invaluable  description  of  books  both  for 
the  manager  and  his  employer.  Two  opposite  pages  being  appropriated  to  eadi  farm  with 
its  map^  tlie  foUowing  information  should  be  given  : — 


IV.                           L4ND  6TSWABDBHIP;  qb^ 

Tiie  name  of  the  tenant  and  the  existing  rent  Che  fiuna. 

The  tenancy ;  if  on  leaae,  the  term  of  explrtng.  tlie  digftflity  qf  the  occurilar. 

Any  exitnundinuy  covenant  of  the  leaie.  Itae  eltglbllilv  «f  <he  prewnt  rent 

The  number  of  cottages  let  with  the  &rm.  The  stafee  of  the  buJJdlngi,  fences  and  mtwLiWadfli 

The  number  of  timber  trees  growing  on  ft.  and  watercourses.                                                 ' 

The ncBMberef  ondMvd  tt«es grmviAg w  it.  The iMe«(r«iihtittfteB,iBd«0Bttloii<if  tlie)lv« 


The  repairs  more  iffiihedUtely  wanted.  yvnth  fiiy  other  itiddeilt  Mr  occurrence  teapecttaig 

The  imfiroiveiBeiMs  of  which  the  whole  if  MUMp.    the  ikttk  or  its  ooBaqpiet.  th«t  Mqaft«s  tote  WT 


nUe.  mcmlyened ;  and  with  references  io  <the  hooks  and 

The  agreements  entered  into  with  the  tenant  papers  which  may  pertain  to  the  sevenl  partlcuJan  i 

The  petmiarions  mnted  him.  thus  harlng  at  one  -riew  a  complete  abstract  of  tfih 

The  li^uncttons  deliTered  to  hhn.  history  and  present  sute  of  every  tern,  together 

With  a  hint  as  to  his  personal  character,  and  the  with  the  particulars  of  aMeotion  whicn  ea3i  will 

number  and  general  character  of  his  family.  require. 

4292*  The  trmMe  of  forming  an  abstract  of  this  kind,  or  of  renewing  it,  when  ^lled, 
or  in  order  to  adapt  it  io  the  varying  circumstances  of  the  several  farmsy  is  inconsider- 
able»  compared  with  its  uaes;  which  are  not  only  obvious  to  Iheoi^,  but  are  fully 
established  in  practice.  On  returning  to  an  estate,  after  twelve  months'  absence^ 
Marshal  has  generally  found,  that,  by  consulting  a  register  of  this  sort,  and,  through  its 
means,  making  systematic  enquiries  respecting  the  incidents  that  have  occurred  on  the 
several  farms  during  his  absence  ;  he,  in  thb  summary  vray,  and  before  he  entered  upon 
a  fresh  view,  became  better  acquainted  not  only  with  the  general  interests  but  with  the 
more  ordinury  business,  of  the  estate,  than  the  acting  manager,  who  had  constantly 
resided  upon  it,  without  such  a  remembrancer.  This  abstract  or  remembrancer,  he  si^s, 
onght  not  to  comprehend  tenanted  fsums  only ;  but  should  comprise  woodlands,  quaniesy 
the  demesne,  &c.,  in  hand;  as  well  as  the  more  important  improvements  going  on: 
each  of  which  ought  to  have  its  separate  folio  assigned  it  To  a  proprietor,  or  bis  cob- 
fidential  friend,  who  only  goes  over  his  estate  occasionally,  such  an  intelligent  com- 
panion is  essentially  serviceable.  •  He  cannot  profitably  direct,  nor  safely  advise  with» 
an  acting  manager,  or  other  agent  or  officer  of  the  estate,  until  he  has  consulted  so 
infallible  an  oracle.  The  utility  of  sudi  a  register,  while  a  proprietor  is  absent  from  his 
estate.  If  he  can  be  said  to  be  so,  with  such  a  fiutliful  mirror  in  his  possession^  Is  too 
obvious  to  require  explanation. 

4293.  Am^ng  the  inttruments  necesMargf  for  a  manager* s  qffice,  may  be  included  those 
requisite  for  surveying,  mapping,  levelling,  measuring  timber,  and  every  description  of 
country  work,  together  with  boring  machines,  draught  measurers,  weighing  scales,  some 
chemical  tests,  modeb,  and  such  other  articles  as  may  be  required  or  rendered  useful  by 
particular  cixcnmstances. 

4294.  An  agricultural  library  may  be  considered  an  essential  requisite ;  including 
works  on  rural  architecture,  the  prices  and  measuring  of  work,  and  other  fluctuating 
matters;  and  ome  of  the  best  Encyclopaedia's  of  universal  knowledge.  We  have 
already  (4243.)  suggested  an  important  use  to  which  such  a  library  might  be  applied. 

4295.  Such  an  utablishment  and  jitace  ^  bu^neu  as  ha»  been  described,  we  agree  with 
Marshal  in  thinking  many  will  consider  as  in  some  degree  superfluous  or  extravagant* 
In  many  cases  we  admit  it  would  be  so ;  but  it  is  impossible  to  be  determined  what 
things  can  be  done  without,  unless  a  particalar  case  were  gfveA.  Such  a  minute  register 
of  fiinnS)  for  example,  would  be  quite  ridiculous  on  an  estate  in  £ast  Xiothian,  where 
tenants  are  of  sufficient  wealth  and  respectabilt^  of  ma»iMirs  to  be  treated  as  men ;  and 
not  watched  and  schooled  like  these  which  Marshal  scsems  generally  to  have  in  view. 


Chap.  II. 

Of  tk6  Duties  cf  Managers  tf  Estates. 

4296.  The  ikirious  duties  of  Uie  manager,  or  the  proprietor  of  a  landed  estate,  may  be 
considered  under  the  heads  of  general  business,  business  with  tei^nt^  and  auditing 
accounts. 

Sxct.  I.     Of  the  general  Principles  if  Sudnms  tanstdered  tOdthfti^  to  JLami^Stewardskipi 

4297.  The  first  and  most  general  pHncijtle,  in  this  and  every  other  department  of 
business,  is  to  embrace  readily  the  several  matters  as  tliey  occur  *.  and  not,  on  the  con- 
trary, to  put  them  off  from  time  to  time,  until  they  accumulate  ;  and  render  the  task 
of  transacting  them  difficult  and  irksome.  The  only  artifice,  it  may  be  said,  which  a 
roan  of  character  can  well  employ  in  business,  is  that  of  endeavouring  to  render  it 
pleasurable.     And,  by  meeting  it  cheerfully,  as  it  rises,  or  as  it  becomes  ripe  for  dispatf;!^ 
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this  desirable  end  -will  generally  be  obtained.  For,  in  that  state  a  man  not  only  enters 
upon  it  with  pleasure  himself,  but  he  will  generally  find  his  opponent  in  the  same 
temper  of  mind.  Whereas  llirougb  delay,  misunderstandings,  idle  talcs,  and  groundless 
surmises,  are  liable  to  intervene ;  the  minds  of  both  to  be  soured ;  a  distant  coolness  to 
take  place  between  them ;  and  a  barrier  to  be  riused,  which,  t|iough  altogether  iniaginarf, 
nothing  but  the  mystic  wand  of  the  law  may  be  able  to  remove. 

4298.  There  are  three  distinct  methods  if  conducting  business.  The  first  is  that  in 
which  the  parties  meet,  with  fair  intentions,  to  find  out  the  point  of  equity,  and  there  to 
close.  In  ttte  second,  they  enter  upon  business,  guarded  with  cunning,  and  armed  with 
trick  and  artifice,  as  gamblers  draw  round  a  table,  to  take  every  advantage,  fair  or 
otherwise,  which  they  can  effect  witli  impunity.  The  last  metliod  lies  in  the  courts  of 
law  and  equity. 

4299*  A  business  founded  on  honorable  intentions  is  the  only  one  in  which  a  man  of 
honor  can  voluntarily  appear.  Here  honest  men  come  as  indifferent  persons  to  arbi- 
trate the  matter  in  reference.  In  every  settlement  between  man  and  man,  there  is  a 
point  of  equity  and  right,  which  all  good  men  are  desirous  to  find ;  and  when  men  of 
liberal  minds  fortunately  meet  and  join  in  the  search,  it  is  seldom  difficult  to  be  dis- 
covered. Sliould  some  little  difference  of  opinion  arise,  let  them  call  in  an  umpire  to 
decide  between  them ;  or  leave  the  whole  to  the  decision  of  three  capable  and  dis- 
interested men. 

4300.  A  man  of  strict  integrity  may  become  entangled  in  bu^ness  with  a  man  of 
looser  principles.  In  this  case,  it  I)chovcs  him  to  be  upon  his  guard  ;  but  still  to  enter 
into  the  negociation  with  temper  and  civility.  There  is  even  a  politeness  in  affairs  of 
business  which  cannot  be  departed  from  on  any  occasion.  Interruptions  and  schisms 
frequently  arise,  especially  between  men  who  are  of  keen  sensibility,  and  who  (though 
passably  honest)  are  tenacious  of  their  own  interests,  from  mere  matter  of  punctilio. 
The  mind  of  either  being  once  soured  by  neglect,  or  ruffled  by  disrespectful  behaviour,  the 
smootli  path  of  peaceful  negociation  is  broken  up,  a  spirit  of  warfare  is  roused,  and 
advantages  are  taken,  or  attempted,  which  calm  reason  would  not  have  suggested.  Hence, 
when  men  of  unequal  degree  are  brought  together  in  business,  it  is  incumbent  on  the 
superior  to  set  the  example  of  liberality  and  civility  of  demeanor. 

4301.  In  extreme  cases  there  is  no  resource  but  the  law;  and  here  the  most  that  an 
honest  man  can  do  is  to  procure,  without  loss  of  time,  the  best  advice ;  and  to  spare  no 
exertion  or  useful  expense  in  bringing  the  dangerous  and  tormenting  business  to  a 
speedy  conclusion.  Not  only  is  a  man*s  property  endangered,  while  it  is  tossed  on  the 
troubled  sea  of  the  law  ;  but  his  time  and  attention  are  led  astray ;  and  his  peace  of 
mind  is  liable  to  be  broken  in  upon ;  thus  deranging  his  ordinary  concerns,  and  disturb- 
ing the  stream  of  life.  How  much  legal  disputation  might  be  prevented  by  a  timely 
attention  to  business ! 

4302.  Informing  connections  in  business,  select  the  man  who  has  a  character  to  lose* 
This  principle  should  be  invariably  acted  on.  For  if  a  man  cf  established  good  cha^ 
racter  be  properly  treated,  and  dcterminately  closed  in  with,  in  case  he  demur,  or 
swerve  from  tlie  right  line  of  conduct,  he  will  not  forfeit  his  good  name  by  doing  a 
disreputable  action  ;  and  must  therefore  come  forward  to  the  point  of  equity  and  justice. 

Sect.  II.     Of  the  Management  of  Tenants, 

4303.  The  general  treatment  of  tenants  and  cottagers  may  be  considered  as  the  most 
important  part  of  every  land-steward's  occupation  :  it  includes  the  mode  and  conditions 
of  letting  lands ;  and  the  time  and  manner  of  receiving  rents. 

SuBSKCT.  1.     Of  the  proper  Treatment  of  Tenants, 

4304.  On  every  large  hereditary  estate,  there  are  established  customs  and  usages,  to  which 
the  proprietor  and  the  occupiers  consider  themselves  mutually  amenable,  though  no 
legal  contracts  may  subsist  between  them.  Even  where  imperfect  leases,  or  other  legal 
agreements  exist,  still  there  is  generally  much  left  for  custom  and  usage  to  determine. 
Though  some  of  these  may  be  improper,  yet  they  ought  to  be  strictly  observed  by  its 
superintendant,  until  better  can  be  placed  in  their  stead ;  not  merely  on  the  score  of 
moral  justice,  but,  in  the  same  observance,  to  set  an  example  of  integrity  and  good  faith 
to  the  tenants.  If  a  superintendant  imprudentiy  break  tiirough  a  custom  or  a  covenant, 
what  can  he  say  to  a  tenant  who  follows  his  example  ? 

4305.  A  manager  ought  to  set  an  example  to  the  tenants  under  his  care,  of  liberality 
and  kindness.  This  is  more  especially  applicable  to  the  case  of  cottagers  and  others 
who  rent  small  holdings.  There  are  numberless  small  favors  which  he  can  bestow 
upon  them  without  loss,  and  many  with  eventual  advantage  to  Uie  estate.  A  spirited 
improving  tenant  should  be  refused  nothing  tluit  he  can  reasonably  ask  — sliould  have 
favors  voluntarily  conferred  upon  him ;  not  merely  as  a  reward  for  the  services  wliich 
he  individually  is  rendering  the  estate,  but  to  induce  its  other  tenants  to  'follow  his 
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example,  and  to  make  known  to  the  whole  that  their  conduct  is  observed,  and  distinc- 
tions made  between  good  and  bad  managers. 

4306.  EslateSf  like  men,  have  their  good  and  had  characters.  No  skilfal  farmer  who 
has  a  capital  to  lose,  will  take  up  his  residence  on  an  estate  of  known  bad  character. 
On  the  contrary,  M-hen  once  an  estate  has  acquired  the  character  of  good  faith  and 
proper  treatment  of  its  tenantry,  men  of  money  and  spirit  will  ever  be  anxious  there  to 
gain  a  footing.  Beside,  the  character  of  an  estate  will  ever  involve  that  of  its  possessor. 
And,  setting  income  at  nought,  it  surely  behoves  a  man  of  property  to  pay  some  atten- 
tion to  the  character  of  his  estates.  For  what  can  well  add  more  to  the  permanent  re- 
spectability of  a  family  of  rank  or  fortune  than  having  its  estates  occupied  by  a  wealthy 
and  respectable  tenantry  ? 

4307.  In  a  state  ofcwilised  society  andprojyerty,  one  of  the  great  arts  of  life  is  to  teach 
character  and  interest  to  go  hand  in  hand,  and  on  ordinary  occasions  to  endeavor  to  turn 
every  incident,  as  it  fortuitously  occurs,  to  their  mutual  advantage.  If  a  tenant  of 
capital  and  an  improving  spirit  be  found  upon  an  estate,  give  him  due  encouragement, 
for  the  purposes  already  explained.  On  the  contrary,  if  another  is  found  to  possess  re- 
fractory habits,  to  swerve  from  his  engagements,  or  to  injure  the  lands  in  his  occupation, 
it  is  but  common  prudence  to  take  the  first  legal  and  fair' opportunity  of  dismissing 
him,  and  supplying  his  place  with  another  who  is  better  qualified  to  fill  it;  not  more 
with  a  view  of  rescuing  his  particular  fann  from  further  injury,  and  of  making  an 
example  of  him,  in  terror  to  others  of  similar  habits,  than  to  preserve  and  heighten  the 
character  of  the  estate 

4308.  These  remarks  may  be  considered  as  applicable  chiefly  to  small  tenants,  or  such 
as  from  ignorance  and  want  of  leases  may  be  considered  as  in  a  state  of  bondage.  It 
ought  never  to  be  in  the  power  of  a  landlord  to  make  **an  example  of  a  tenant  in  terror 
to  others  ;**  it  is  enough  if  this  power  be  left  to  the  laws.  A  tenant  who  rents  a  farm 
on  certain  conditions,  and  fulfils  them,  is,  in  point  of  obligation,  on  an  equality  with  his 
landlord ;  neither  is  obliged  to  tiie  other :  and  while  the  one  does  not  require  those  acts 
of  kindness  and  liberality  which  Marshal  inculcates,  the  other  is  not  entitled  to  that 
submission  and  slavish  deference  so  commori  among  tenants  at  will,  and  indeed  most 
others  in  England.  It  is  justly  observed  by  Brown  ( Treat,  on  Rur.  Aff* ),  that  tlie  moral 
excitement,  or  degree  of  encouragement  given  to  the  tenant  for  improving  the  ground 
put  under  his  occupation,  is  regulated  entirely  by  the  terms  or  conditions  of  the  lease 
under  which  he  holds  possession.  If  the  conditions  be  liberal  and  judicious,  and  accom- 
modated to  the  soil  and  situation  of  the  land  thereby  demised  to  the  tenant,  all  tliat  is 
obligatory  upon  the  proprietor  is  faitlifully  discharged.  But  wlien  matters  are 
otherwise,  when  the  tenant  po6se3ses  under  a  short  lease,  when  the  covenants  or  obli- 
gations are  severe  in  the  first  instance,  and  ultimately  of  little  avail  towards  for- 
warding improvement ;  it  may  reasonably  be  inferred  that  the  connection  is  improperly 
constituted,  and  that  little  benefit  will  thence  follow  either  to  the  public  or  to  the  parties 
concerned. 

SuBSECT.  2.     On  tlie  Biaincss  of  letting  Farms* 

4309.  There  are  three  methods  of  letting  a  farm :  putting  it  up  to  public  auction, 
and  taking  the  highest  bidder  for  a  tenant :  receiving  written  proposals,  and  accepting 
the  highest  offer,  and  asking  more  rent  for  it  than  it  is  worth :  haggling  with  diiler- 
ent  chapmen,  and  closing  with  him  who  promises  to  give  the  most  money,  without 
regard  to  his  eligibility  as  a  tenant.  After  a  variety  of  obvious  remarks.  Marshal 
concludes,  that  **  seeing  in  every  situation,  there  is  at  all  times  a  fair  rental  value,  or 
market  price  of  lands,  as  of  their  products,  there  appears  to  be  only  one  rational,  and 
eventually  profitable  method  of  letting  a  farm  ;  and  this  is  to  fix  the  rent,  and  choose  the 
tenant.  In  the  choice  of  a  tenant  every  body  knows  the  requisite  qualifications  to  be, 
capital,  skill,  industry,  and  character.  Tlie  respective  advantages  of  these  qualities  are 
amply  developed  in  The  Treatise  on  Landed  Projperty, 

SuBSECT.  3.     Of  the  different  Sjwcies  of  Tenancy, 

4310.  Thed^erent  holdings  in  use  in  Britain,  are  at  will,  from  year  to  year,  for  a 
term  of  years,  or  for  a  life  or  lives. 

4311.  The  tenant  holding  at  will,  or  until  the  customary  notice  be  given  by  either 
party  to  the  other,  is  without  any  legal  contract,  or  written  agreement ;  the  only  tie  be-* 
tween  the  owner  and  the  occupier  being  the  custom  of  the  estate,  or  of  the  country  in 
which  it  lies,  and  the  common  law  of  the  land.  This  may  be  considered  as  the  simple 
holding  which  succeeded  the  feudal  or  copyhold  tenure ;  but  which  is  now  fast  going 
into  disuse. 

4312.  Holding  from  year  to  i/tmr,  under  a  written  agreement,  with  specified  covenants, 
is  a  more  modem  usage,  and  becoming  more  and  more  prevalent  in  some  parts  of 
England,  and  among  small  tenants,  even  where  leases  for  a  term  of  yean  were  formerly, 
granted. 
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43 IS.  JjtBtaJbra  termofyeatt^  m  fleveii,  foufteen,  twenty-one*  or  a  grtnler  attm- 
ber  of  years,  certain ;  but  without  the  power  of  assignment,  unless  with  the  consent  of 
the  lessor. 

4314.  Leases  for  Hoes  i  as  one,  two,  three,  or  raorei  without  the  power  of  asa^raent. 
In  Britaio,  life  leases  of  thn  descripdon  are  now  sarely  granted.  In  Wales  and  Ireland 
they  are  still  prevalent ;  the  rent  being  there  settled  according  to  the  value  of  the  land  at 
the  tine  of  letting ;  as  on  granting  a  lease  for  a  term.  And  in  the  western  extreme  of 
£nglsiid,  what  am  tanned  life-leases  are  still  common.  But  they  are  rather  pled^ges  tor 
money  taken  up,  or  deeds  of  sale  for  Uves,  than  leases*  For  nearly  the  whole  of  the 
estimated  sale  vaJue  of  the  land,  during  the  life  term,  is  paid  down  at  the  time  of  pur* 
chase ;  the  aelUr  reserving  only  a  quit  rent,  or  annual  acknowledgement. 

4315.  A  lease  fir  a  term  of  years,  or  for  two  or  more  lives,  can  alone  be  favoraUe  for 
the  progress  of  agriculture.  A  farmer  holding  at  will,  or  from  year  to  year,  may 
plough,  sow,  and  reap ;  but  he  will » if  a  prudent  man,  be  very  careful  not  to  make  in^ 
provements,  well  knowing  that  the  first  effiect  would  be,  a  rise  of  rent  or  a  notice  to 
quit.  Leases  for  a  single  life  have  the  great  disadvantage  of  uncertainty  as  to  duration, 
both  as  landlord  and  tenant ;  and  though  the  latter  may  insure  a  certain  sum  on  his  life 
for  the  benefit  of  his  family,  yet  it  were  better  that  he  should  lay  out  that  money  in  im* 
proving  the  farm.  Leases  on  Jives,  renewable,  are  for  all  purposes  of  culture  as  good  as 
freehold ;  but  they  have  this  disadvantage  to  a  tenant,  that  they  require  a  considerable 
part  of  his  capital  paid  down,  and  a  fur^r  draught  on  his  capital  on  the  falling  in  of 
any  of  the  Uves.  Even  the  first  of  these  payments  would  embarrass  the  great  majority 
of  professional  fanners,  and  disable  them  from  bestowing  proper  cultivation  on  the  soil ; 
but  to  a  former  with  a  surplus  capital  uo  description  of  lease  can  be  better^  as  he  lays  out 
his  surplus  capital  at  the  market  rate  of  interest,  and  is,  as  it  w^re,  his  own  annuitant. 
To  the  landloid  such  leases  cannot  be  advantageous,  because,  there  being  fewer  who  can 
compete  for  them,  lands  let  on  these  conditions,  do  not  fetch  their  full  price. 

4316.  Thejiindamental  principle  from  which  both  the  duration  and  oonditions  of  leases 
ore  establisljed  is  evidently  this :  A.  agrees  to  lend  to  B.  a  certain  article  for  his  use  for 
an  equivalent  in  money ;  but  sudi  is  the  nature  of  this  article,  that  in  order  to  use  it 
with  advantage,  B.  must  possess  it  during  a  considerable  time;  be,  th«-efore,  requirea 
a  security  from  A.  to  that  effect ;  and  A.  on  his  part  requires  a  security  from  B.  thst  be 
will  return  the  article  at  least  in  as  good  condition  as  when  it  was  lent  to  hiao.  The 
term  of  years  for  which  the  article  is  to  be  lent,  and  the  precautions  taken  to  enaure  its 
return  without  deterioration,  are  founded  on  experience,  and  vary  according  to  tiK  pe- 
culiar circumstances  of  lender  and  borrower.  In  general,  however,  this  b  obvious,*  that 
where  the  period  of  lending  is  not  sufficient  for  profitable  use ;  or  the  conditiona  re- 
quired for  ensuring  the  lender  an  undeteriorated  return  of  the  article  unreasonable,  the 
value  of  the  loan  or  rent  will  be  proportionably  diminished.  {Sup,  Bne,  Brk*  art.  Agr*) 

431 7.  In  recurring  to  what  actually  exists  in  the  best  culHeated  dittrictSt  we  shall  quote 
the  excellent  observations  of  an  experienced  former  and  approved  public  writer.  '*  The 
general  principle  which  should  regulate  the  connection  between  landlord  and  tenant  seema 
to  be,  that  while  the  farm  ought  to  be  restored  to  the  owner  at  die  expiration  of  the 
tenant's  interest,  at  least  without  deterioration,  the  tenant  should  be  enoowrased  to 
render  it  as  productive  as  possible  during  his  possession.  In  both  of  these  views,  a  lease 
for  a  term  of  years  is  scarcely  less  necessary  for  the  landlord  than  for  the  tenant ;  and  so 
much  is  the  public  interested  in  this  measure,  that  it  has  been  proposed  by  intelligent  men  , 
to  impose  a  penal  tax  on  the  rent  of  lands  held  by  tenants  at  will. 

4318.  That  the  value  of  the  property  is  enhanced  by  the  security  which  such  a  lease  cof^erg 
on  the  tenant,  will  be  put  beyond  all  doubt,  if  the  rents  of  two  estates  for  half  a  century 
back  are  compared ;  the  one  occupied  by  tenants  at  will,  and  the  other  by  tenants  oa 
leases  for  a  moderate  term*  and  where  the  soil  and  situation  are  nearly  alike  in  every 
respect.  If  the  comparison  be  made  between  two  tracts,  originally  ^ery  dli£^rent  in  point 
of  value,  the  advant^^es  of  leases  will  be  still  more  striking ;  while  that  which  is  held  by 
tenants  at  will  remains  nearly  stationary,  the  other  is  gradually,  yet  effectually,  improved,- 
under  the  security  of  leases,  by  the  tenants'  capital;  and,-  in  no  long  period,  tlie  latter 
takes  the  lead  of  the  former,  both  in  the  amount  of  the  revenue  which  it  yields  to  the 
proprietor,  and  in  the  quantity  of  produce  which  it  furnishes  for  the  general  coostunption. 
The  higher  rents  and  greater  produce  of  some  parts  of  Scotland  than  of  many  of  tlie 
English  counties,  wliere  the  soil,  climate,  and  markets  are  much  more  favorable,  must 
be  ascribed  to  the  almost  universal  practice  of  holding  on  leases  in  the  former  countzy^ 
in  a  much  greater  degree  than  to  any  of  the  causes  which  have  been  frequently  assigned. 
Les!i  than  a  century  ago,  what  are  now  the  best  cultivated  districts  of  Scotland  were  very 
far  behind  the  greater  part  of  England ;  and,  indeed,  Imd  made  very  little  progress  from 
the  time  of  the  feudal  system.  It  is  not  fiffy  years  since  the  farmers  of  Scotland  were  in 
tlie  practice  of  going  to  learn  of  tlieir  southern  neighbors  an  art,  which  was  then  very 
imperfectly  known  in  their  own  country <     Bu(  in  several  parts  of  England  there  has  been 
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•little  or  ao  iiQ|Nrovemeitt  filnotf,  whik  the  toitthern  counties  of  Seotbnd  hanre'  umfonnly 
advanced ;  and  at  present  exUibit  verj  geueraUy,  a  happy  contrast  to  their  condition  in 
the  middle  of  the  last  century. 

4319>  In  respect  to  Jarmere  thmueiveif  it  ctnoot  be  necessary  to  point  out  the 
advantages  of  leases.  It  may  be  tme,  that,  under  the  secnrity  of  the  honor  of  an  £nglidi 
landlord,  tenants  at  will  have  been  continued  in  possession  from  generation  to  generadoo* 
and  acquired  wealth  which  be  has  never,  like  the  landholders  of  some  other  countries,  attempt* 
ed  to  wrest  from  them.  But  there  are  few  individuals  in  any  rank  of  life,  who  oontinae  for 
a  length  of  time  U^  sacrifice  tfadr  just  claims  on  the  altar  of  pure  generosity.  Something 
is  almost  always  expectefl  in  letum.  A  portion  of  revenue  in  tUs  case  is  exchanged  ior 
power,  and  that  power  is  displayed  not  only  in  the  habitual  degradation  of  the  tenantry,' but 
in  the  control  over  them,  which  the  landlord  never  fails  to  exert  at  the  election  of  mem» 
bers  of  parliament,  and  on  all  other  political  emergencies.  No  prudent  man  vrill  ever 
invest  his  fortune  in  the  improvement  of  another  person's  property,  unless,  from  the 
length  of  his  lease,  he  has  a  reasonable  prospect  of  being  reimbursed  with  profit ;  and 
the  servility  which  holding  at  will  necessarily  exacts,  is  altogether  incompatible  with  that 
Spirit  of  enterprise  which  belongs  to  an  enlightened  and  independent  mind. 

4S5iO.  Every  measure  which  has  a  tendency  to  fetter  the  productwe  powers  of  the  seilf 
must  deeply  affect  the  public  at  lai^,  as  well  as  depress  oAe  of  the  largest  and  most 
valuable  classes.  It  is  clearly  their  interest,  that  com  and  other  provisions  should  be 
supplied  in  abundance,  and  the  people  of  England  may  justly  complain  of  the  want  of 
leases,  as  one  of  the  principal  causes  which  checks  the  improvement  of  their  own 
territory. 

4321.  What  ought  to  be  the  term  of  a  lease,  can  only  be  determined  by  a  reference  to 
the  circumstan^s  of  each  particular  case.  Lands  naturally  rich,  or  such  as  have  already 
been  brought  to  a  high  degree  of  fertility,  requiring  no  great  investment  of  capital,  and 
Tetuming  all  or  nearly  all  the  necessary  outlay  within  the  year,  may  be  advantage* 
9usly  hdd  upon  short  leases,  such  as  perhaps  give  time  for  two,  or  at  most'  three» 
of  the  rotations  or  courses  of  crops  to  which  the  quality  of  the  soil  is  best  adapted. 
The  practice  of  England  in  this  respect  is  extremely  various,  almost  every  term,  from 
twenty  years  downwards,  being  found  in  different  parts  of  it.  In  Scotland,  by  far  the 
most  common  period  is  nineteen  years,  to  which  it  was  formerly  the  practice,  in  some 
places,  to  add  the  life  of  the  tenant.  In  that  country,  even  when  it  is  thought  expedient 
to  agree  for  a  much  longer  term,  this  is  still  expressed  in  periods  of  nineteen  years,  a  sort 
of  mysterious  cycle,  which  seems  to  be  no  less  a  favorite  with  the  courts  of  law,  than 
with  landholders  and  farmers.  Yet  this  term  is  somewhat  inconvenient,  as  it  can  never 
correspond  with  any  number  of  the  recdgnised  rotations  of  arable  land. 

4322.  A  ieasefor  twenty  years,  it  has  been  maintained  by  several  writers,  is  not  sufficient 
to  reimburse  a  tenant  for  any  considerable  improvements,  and  landholders  have  often 
been  urged  to  agree  to  a  much  longer  term,  which,  it  u  alleged,  would  be  not  leas  for  their 
own  interest  than  for  that  of  the  tenant.  This  is  a  question  which  our  limits  do  not 
permit  us  to  discuss,  but,  after  viewing  it  in  different  lights,  assisted  by  the  experience  of 
long  leases  in  different  parts  of  Scotland,  we  cannot  help  expressing  some  doubts  of  their 
utility,  even  in  so  far  only  as  regards  the  parties  themselves ;  and  we  are  decidedly  of 
opinon,  that  a  greater  produce  will  be  brought  to  market,  from  any  given  extent  of 
land  held  on  successive  leases  of  twenty  years,  for  half  a  century,  than  if  held  on  one 
lease  of  that  duration,  whether  the  term  be  specified  or  indefinite,  as  is  the  case  of  a  lease 
for  life.  As  a  general  mode  of  tenure,  leases  fur  lives  seem  to  us  particularly  objection- 
able. 

4323.  The  great  advantages  of  a  lease  are  so  well  known  in  ScotUnd,  that  one  of  her 
best  agricultural  writen,  himself  a  landed  proprietor,  has  suggested  a  method  of.  confer- 
rio^  on  it  the  character  of  perpetuity,  to  such  an  extent  as,  he  thinks,  wqjuld  give  ample 
security  to  the  tenant  /or  every  profitable  improvement,  without  presenting  the  landlord 
firom  resuming  possession  upon  equitable  terms,  at  the  expiration  of  every  specified 
period.  But  the  author  of  this  plan  ( Lord  Kaimes),  in  his  ardent  wishes  for  •the  advance- 
ment of  agriculture,  at  that  time  in  a  very  backward  state  in  his  native  country,  seems 
to  have  overlooked  the  difficulties  that  stood  in  the  way  of  its  adoption  ;  and  the  great 
advance  in  the  price  of  produce,  and  consequently  in  the  rate  of  rents,  since  his  lordship 
wrote,  have  long  since  put  an  end  to  the  discussion  which  his  proposal  excited.  For  a 
form  of  a  lease  on  his  plan,  the  reader  may  consult  Bell's  Treadse  on  Leases  /  and  tlie  ob- 
jections to  the  plan  itself  are  shortly  stated  in  the  supplement  to  the  sixth  edition  of  The 

Gentleman  Faihner,  recently  published. 

4324.  Long  leases  granted  upon  condition  rf  receiving  an  advance  cf  rent  at  the  end  rf  a 
certain  nundier  of  years  Imvc  been  granted ;  but  covenants  of  this  kind,  meant  to  apply  to 
tlie  circumstaiices  of  a  distant  period,  cannot  possibly  be  framed  in  such  a  manner  as  to 
^  equal  justice  to  both  parties ;  and  it  ought  not  to  be  concealed,  that,  in  every  case  of  a 
veiy  long  leaae,  the  chances  are  rather  more  unfavorable  to  the  landholder  than  to  the 
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farmer.  If  the  price  of  produce  shall  continue  Co  rise  as  it  has  done,  till  very  lately,  for 
the  last  forty  years,  no  improvements  which  a  tenant  can  be  expected  to  execute  will 
compensate  tlie  landlord's  loss ;  and  if»  on  the  other  hand,  prices  shall  decline,  the  capital 
of  most  tenants  must  be  exhausted  in  a  few  years,  and  the  lands  will  necessarily  revert  to 
the  proprietor,  as  has  been  the  case  of  late  in  many  instances.  Hence  a  landholder,  in 
agreeing  to  a  long  lease,  can  hardly  ever  assure  himself,  that  the  obligaUons  on  the  part 
of  the  tenant  will  be  fully  discharged  tliroughout  its  whole  term,  while  the  obligations  be 
incurs  himself  may  always  be  easily  enforced.  He  runs  the  risk  of  great  lom  from  a  de> 
preciation  of  money,  but  can  look  forward  to  very  little  benefit  from  a  depreciation  of 
produce,  except  for  a  few  years  at  most.  Of  this  advantage  a  {^erous  man  would  sel- 
dom avail  himself;  and,  indeed,  in  most  instances,  the  advantage  must  t)e  only  imaginary, 
for  it  would  be  overi)alanced  by  the  deterioration  of  his  property.*'  (Svp.  Encyc  Srit* 
art.  Agr,) 

4325.  There  are  vatioia  ohfeclions  made  to  leases  of  nineteen  or  ttoeniy-one  tfeart.  Some 
of  these  are  of  a  feudal  and  aristocratical  nature ;  such  as  the  independence  it  gives  the 
tenants  who  may  become  purse-proud  and  saucy  under  the  nose  of  their  landlord,  &c« 
A  greater  objection  has  arisen  from  the  depreciation  of  British  currency  during  the  last 
ten  years  of  the  eighteenth,  and  first  ten  of  the  nineteenth  centuries.  Various  schemes 
have  been  suggested  to  counteract  this  evil ;  but  tlie  whole  of  them  are  liable  to  objectionsf 
and  it  may  be  safely  stated,  that  it  admits  of  no  remedy,  but  the  generous  interference  of 
the  landlord. 

SuBsECT.  4.     Of  the  Rent  and  Covenants  of  a  lA'ase, 

4526.  To  avert  the  evils  of  fixed  money  rents,  and  long  leases,  both  to  landlords  and 
tenants,  the  best  mode  known  at  present  is  the  old  plan  of  corn  rents.  This  plan  was 
first  revived  in  1811,  by  a  pamphlet  published  in  Cupar,  which  attracted  considerable 
attention,  and  has  led  to  the  adoption  in  various  parts  of  Scotland,  of  a  mixed  mode  of 
paying  rents,  partly  in  corn  or  the  price  of  com,  and  partly  in  money.  In  hilly  districts, 
instead  of  corn,  wool,  or  the  price  of  wool  for  an  average  of  years,  is  sometimes  fixed  on. 
We  shall  quote  from  the  same  intelligent  writer,  on  the  duration  of  leases,  his  sentiments 
on  corn  rents,  and  subjoin  his  observations  on  covenants. 

4527.  Though  the  most  equitable  *iliode  (f  determining  the  rent  of  lands  on  lease^  would 
be  to  make  it  rise  and  fall  with  the  price  of'corn ;  yet,  "  a  rent  paid  in  corn  is  liable  to 
serious  objections,  and  can  seldom  be  advisable  in  a  commercial  country.  It  necessarily 
bears  hardest  on  a  tenant  when  he  is  least  able  to  discharge  it.  In  very  bad  seasons,  his 
crop  may  be  so  scanty,  as  scarcely  to  return  seed  and.  the  expenses  of  cultivation,  and  the 
share  which  he  ought  to  receive  himself,  as  the  profits  of  his  capital,  as  well  as  the  quan- 
tity allotted  to  the  landlord,  may  not  exist  at  all.  Though,  in  this  case,  if  he  pays  a 
money  rent,  his  loss  may  be  considerable,  it  may  be  twice  or  three  times  greater  if  the  rent 
is  to  be  paid  in  cum,  or  according  to  the  high  price  of  such  seasons.  In  less  fiivoraUe 
years,  which  often  occur  in  the  variable  climate  of  Britain,  a  corn  rent  would,  in  numer** 
ous  instances,  absorb  nearly  the  whole  free  or  disposable  produce,  as  it  is  by  no  means  un- 
common to  find  the  gross  produce  of  even  good  land  reduced  from  twenty  to  fifty  per 
cent,  below  an  average,  in  particular  seasons.  And  it  ought  to  be  considered,  in  regard 
to  tlie  landlord  himself,  tliat  his  income  would  thus  be  doubled  or  trebled,  at  a  time  when 
all  other  classes  were  suffering  from  scarcity  and  consequent  dearth  ;  while,  in  times  of 
plenty  and  cheapness,  he  might  find  it  dtflSculi  to  make  his  expenses  correspond  with  thcf 
great  diminution  of  his  receipts.  It  is  of  much  importance  to  both  paities,  that  the 
amount  of  tlie  rent  should  vary  as  little  as  possible  from  any  unforeseen  causes,  though 
tenants  in  general  would  be  perhaps  the  most  injured  by  such  fluctuations. 

4328.  To  obviate  these  and  other  ohjections  to  a  com  rent,  and  to  do  equal  justice  at  all 
times  to  both  landlord  and  tenant,  a  plan  has  been  lately  suggested  for  converting  the  com 
into  money,  adopting  for  its  price,  not  the  price  of  the  year  for  which  the  rent  is  payable, 
but  the  average  price  of  a  certain  number  of  years.  The  rent,  according  to  this  plan,  may 
be  calculated  every  year,  by  omitting  the  first  year  of  ttie  series,  and  adding  a  new  one  ; 
or,  it  may  continue  the  same  for  a  certain  number  of  years,  and  then  be  fixed  according  to 
a  new  average.  Let  us  suppose  the  lease  to  be  for  twenty-one  years,  the  average  agreed 
on  being  seven  years,  and  the  first  year's  rent,  that  is,  the  price  of  so  many  quarters  of 
com,  will  be  calculated  fVom  the  average  price  of  the  crop  of  thi^  year,  and  of  the  sit 
years  preceding.  If  it  be  meant  to  take  a  new  average  for  the  second  and  every  succeed- 
ing year's  rent,  all  that  is  necessary  is,  to  strike  off  tlie  first  of  these  seven  years,  adding 
the  year  for  which  the  rent  is  payable,  and  so  on  during  all  the  years  of  the  lease.  Bue 
this  labor,  slight  as  it  is,  nuiy  be  dispensed  with,  by  continuing  the  rent  without  variation 
for  the  first  seven  years  of  the  lease  according  to  the  average  price  of  the  seven  yean  im- 
m?d{ately  preceding  iis  commencement,  and,  at  the  end  of  this  period,  fixing  a  new  rent, 
according  to  the  average  price  of  the  seven  years  just  expired,  to  continue  for  the  next 
seven  years.     Thus,  in  the  course  of  twenty.one  years,  the  rent  would  be  calculated  <mYf 
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three  times;  and  for  whatever  quantity  of  com  the  parties  had  agreed,  the  money  pay- 
ments would  be  equal  to  the  average  price  of  fourteen  years  of  the  lease  itself,  and  of  the 
seven  years  preceding  it ;  and  the  price  of  the  last  seven  years  of  the,  old  lease,  would  de- 
termine the  rent  during  the  first  seven  years  of  the  new  one. 

4S29.  The  landlord  and  tenant  could  not  tufer,  it  has  been  thought,  either  from  bad 
seasons  or  any  change  in  the  value  of  the  currency,  should  such  a  lease  as  this  be  extended 
to  several  periods  of  twenty-one  years.  The  quantity  of  com  to  be  taken  as  rent,  is  the 
only  point  that  would  require  to  be  settled  at  the  commencement  of  each  of  those  periods; 
and  though  this  would  no  doubt  be  greater  or  less,  according  to  the  state  of  the  lands  at 
die  time,  yet  it  may  be  expected,  that  in  the  twenty>one  years  preceding,  all  the  tenant's 
judicious  expenditure  bad  been  fully  replaced.  Instead  of  the  twofold  di6Sculty  in  fixing 
a  rent  for  a  long  lease,  arising  from  uncertainty  as  to  the  quantity  of  produce,  which  must 
depend  on  the  state  of  improvement,  and  still  more  perhaps  from  the  variations  in  the 
price  of  that  produce,  the  latter  objection  is  entirely  removeid  by  this  plan ;  and  in  all  cases 
where  land  is  already  brou^t  to  a  high  d^ree  of  fertility,  the  question  about  the  quan- 
tity of  produce  may  likewise  be  dispensed  with. 

4330.  If  the  com  rentjilan  be  apjilied  to  teases  of  nineteen  or  twenty-one  years,  the  inconve- 
nience resulting  from  uncertainty  as  to  the  amount  of  rent,  as  well  as  other  difficulties  which 
must  necessarily  attend  it,  would  be  as  great  perhaps  as  any  advantages  which  it  holds  out 
to  either  of  the  parties.  If  it  be  said  that  a  rent,  determined  by  a  seven  year's  average, 
could  not  suddenly  nor  materially  alter,  this  is  at  once  to  admit  the  inutility  of  the  con  • 
trivance.  The  first  thing  which  must  strike  every  practical  man  is,  that  corn  is  not  the  only 
produce  of  a  farm,  and  in  most  parts  of  Britain,  perhaps  not  the  principal  source  from 
which  rent  is  paid;  and  there  is  no  authentic  record  of  the  prices  of  butcher  meat,  wool, 
cheese,  butter,  and  other  articles  in  every  county  to  refer  to,  as  there  is  of  com.  This  is 
not  the  place  to  inquire  whether  the  price  of  com  regulates  the  price  of  all  the  other  pro- 
ducts of  land,  in  a  country  whose  statute  books  are  full  of  duties,  bounties,  drawbacks, 
&c.  to  say  nothing  of  its  internal  regulations;  but  it  is  sufficiently  evident,  that  if  com 
does  possess  this  power,  its  price  operates  too  slowly  on  that  of  other  products  to  serve  as  a 
just  criterion  for  determining  rent  on  a  lease  of  this  duration.  Beside^  in  the  progress 
of  agriculture,  new  species  or  varieties  of  the  cereatia  themselves  are  established  even  in 
so  short  a  period  as  twenty-one  years,  the  prices  of  which  may  be  very  different  from 
that  of  the  com  specified  in  the  lease.  What  security  for  a  full  rent,  for  instance,  would 
it  give  to  a  landlord,  to  make  the  rent  payable  according  to  the  price  of  barley,  when 
the  tenant  might  fipd  it  more  for  his  interest  to  cultivate  some  of  the  varieties  of  summer 
wheat,  lately  brought  from  the  continent?  or,  according  to  the  price  of  a  particular  va- 
riety of  oats,  when,  within  a  few  years,  we  have  seen  all  the  old  varieties  superseded 
throughout  extensive  districts,  by  the  introduction  of  a  new  one,  the  potatoe-oat,  which 
may  not  be  more  pemianent  than  those  that  preceded  it?  There  can  be  no  impropriety, 
indeed,  in  adopting  this  plan,  for  ascertaining  the  rent  of  land  kept  always  in  tillage ;  but 
it  would  be  idle  to  expect  any  important  benefits  from  it,  during  such  a  lease  as  we  have 
noentioned. 

4391 .  The  corn  rent})lant  in  the  case  of  much  longer  leases,  will  no  doubt  diminish  the  evils 
which  we  think  are  inseparable  from  them,  but  it  cannot  possibly  reach  some  of  tlie  most 
considerable.  Its  utmost  efiect  is  to  secure  to  the  landholder  a  rent  which  shall  in  all  time 
toxsome  bean  adequate  rent,  according  to  the  state  oS  tlie  lands  and  the  mode  of  culti- 
vation known  at  the  date  of  the  lease.  But  it  can  make  no  provision  tliat  will  apply  to 
the  enlargement  of  the  gross  produce  from  the  future  improvement  of  tlie  lands  them- 
selves, or  of  the  disposable  produce  from  the  invention  of  macliinery  and  other  plans  for 
encouraging  labor.  And  the  objections  just  stated,  in  reference  to  a  lease  of  twenty>one 
years,  evidently  apply  much  more  forcibly  to  one  of  two  or  three  times  that  length. 
Old  corn-rents,  though  much  higher  at  present  than  old  money-rents,  are  seldom  or  never 
flo  high  as  the  rents  could  now  be  paid  on  a  lease  of  twenty-one  years.  But,  independent 
of  these  considerations,  which  more  immediately  bear  upon  the  interests  of  the  parties 
themselves,  one  insuperable  objection  to  all  such  leases  is,  that  they  partake  too  much  of 
the  nature  of  entails,  and  depart  too  far  from  that  commercial  character  which  is  moat  fa- 
vorable to  the  investment  i^  capital,  and  consequently  to  the  greatest  increase  of  land 
produce. 

4332.  A  Uasefor  a  term  of  years  is  not,  in  all  cases,  a  sufficient  encouragement  to  spirited 
ctdtivationi  its  covenants  in  respect  to  the  management  of  the  lands  may  be  injudicious; 
the  tenant  may  be  so  strictly  confined  to  a  particular  mode  of  culture,  or  a  particular 
course  of  crops,  as  not  to  be  able  to  avail  himself  of  the  beneficial  discoveries  which  a  pro- 
gressive state  of  agriculture  never  fails  to  introduce.  Or,  on  the  other  hand,  though  this 
is  much  more  rare,  the  tenant  may  be  left  so  entirely  at  liberty,  that  either  the  necessity  of 
his  circumstances,  during  the  currency  of  the  lease,  or  his  interest  towards  its  expiration, 
xnay  lead  him  to  exhaustthe  soil,  instead  of  rendering  it  more  productive.  When  a  lease 
ibeiefi>cie  is  either  reduDdaot  or  deficient  in  this  respect;  where  it  either  permits  the  lands  to 
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bcdetariontcd  or  prevents  their  improvement;  the  connection  between  landlord  and  teneai 
is  fonned  upon  other  views,  and  regulated  bj  aome  other  principle^  than  the  general  one 
on  which  we  think  it  should  be  founded. 

4S.SS.  Restrictive  covenants  are  always  necessary  to  the  seeurUy  cf  the  kmdkrdt  notwitb* 
standing  the  high  authority  of  Dr.  Smith  to  the  contrary,  and  in  some  cases  beneficial  to 
the  tenant.  Their  expediency  cannot  well  be  questioned  in  those  parts  of  the  coua- 
try  where  an  improved  system  of  agriculture  has  made  little  progress.  A  landholder,  aa- 
sisted  by  the  advice  of  experienced  men  in  framing  these  covenants,  cannot  adopt  any  easy 
or  lets  offensive  plan  for  the  improvement  of  his  property,  and  the  ultimate  advantages  oiT 
his  tenantry.  Even  in  the  best  cultivated  districts,  while  farms  continue  to  be  let  to  the 
hif^iest  responsible  offerers,  a  few  restrictive  covenants  cannot  be  dispensed  widi.  The 
supposed  interest  of  the  tenant  is  too  feeble  a  security  for  correct  management^  even  dur- 
ing the  earlier  part  of  a  lease,  and  in  the  latter  part  of  it,  it  is  thought  to  be  his  interest,  in 
most  cases,  to  exhaust  the  soil  as  much  as  possible,  not  only  for  the  sake  of  immediate  pro- 
fit, but  frequently  in  order  to  deter  competitors,  and  thus  to  obtain  a  renewal  of  hb  lease 
at  a  rent  somewhat  less  than  the  lands  would  oUierwise  bring. 

4834.  With  tenants  at  vM,  and  fuch  ai  hold  on  short  leaici,  rcftrictive  covenants  are  more  neceoaiy 
than  with  tenants  on  leases  of  nineteen  or  twenty  jrears ;  bat  in  many  instances,  they  are  too  numenus 
and  complicated,  and  sometimes  even  inconsistent  with  the  best  courses  of  modem  husbaodry.  The 
great  error  lies,  m  prescribing  rules  by  which  a  tenant  is  positively  required  to  act,  not  in  pronituting 
such  practices  and  such  crops  as  experience  has  not  sanctioned.  The  improved  knowledge,  and  the 
liberality  of  the  age,  have  now  expunged  the  most  objectionable  of  these  covenants ;  and  throughout 
whole  counties,  almost  the  only  restriction  in  reference  to  the  course  of  ctom  is,  that  the  tenant  shall 
not  take  two  culmiferous  crops,  ripening  their  seeds  in  close  succession.  This  smgle  stipulation,  combtQed 
with  the  obligation  to  consume  the  straw  upon  the  farm,  and  to  apply  to  it  all  the  manure  made  fnm 
Its  produce,  is  sulfident  not  only  to  protect  the  land  from  exhaustion,  but  to  ensure  in  a  great  measure 
its  regular  cultivation ;  for  half  the  (krm  at  least  must,  in  this  case,  be  always  under  either  nUow  or  green 
eropsL  The  only  other  necessary  covenant,  when  the  soil  is  naturallv  too  weak  for  carrying  annual  cfopa 
without  intermission,  is,  that  a  certain  portion  of  the  land  shall  be  always  kn  gnus,  not  to  be  cut  for  hay 
but  depastured.  According  to  the  extent  of  this  will  be  the  interval  between  the  succession  of  com  crops 
on  the  same  Adds ;  if  it  is  agreed  that  half  the  farm,  for  instance,  shall  always  be  under  grass,  there  can 
be  only  two  crops  of  com  ttom  the  same  Held  in  six  yean.  In  this  case  not  move  than  two-dxths  being 
in  com,  one-sixth  in  green  crops  or  fallow,  and  three^xths  in  clover  or  passes,  it  becomes  almost  im^ 
possible  to  exhaust  any  soil  at  all  fitted  for  tillage.  There  are  few  Indeed  that  do  not  gradually  become 
more  fertile  under  this  course  of  cropping.  It  is  sufficiently  evident,  that  other  covenants  are  neoeasary 
in  particular  circumstances ;  such  as  permissi<Hi  to  diq)Ose  of  straw,  hay,  and  other  cropa  from  wblon 
manure  is  made,  when  a  quantity  of  manure  equal  to  what  they  would  have  fomished  is  got  fVom  other 
places ;  and  a  prohibition  against  converting  rich  old  grasing  lands  or  meadows  into  com  hinds.  In  this 
place  we  speak  onlv  of  general  rules,  such  as  are  applicable  to  perhaps  nine-tenths  of  all  tibe  azafale  land 
of  Britain,  and  such  as  are  actually  observed  in  our  best  cultivated  oountiea. 

4335*  For  the  laH  fitw  years  of  a  lease,  ihe  same  covenants  are  generally  sufficient, 
only  they  require  to  be  applied  with  more  precision.  Instead  of  taking  for  granted, 
that  the  proportion  of  the  farm  that  cannot  be  under  com  will  be  properly  cultivatBdy 
from  the  tenant's  regard  to  his  own  interest,  it  becomes  necessary  to  make  him  bound  to 
thb  effect  in  express  terms ;  the  object  generally  being  to  enable  the  tenant,  upon  a 
new  lease,  to  carry  on  the  cultivation  of  the  lands,  as  if  the  former  lease  had  not 
terminated.  What  these  additional  stipulations  should  be,  must  depend  in  part  on  the 
season  of  the  year  at  which  the  new  lease  commences,  and  in  part  on  the  course  of  crape 
best  adapted  to  the  soil,  and  the  particular  circumstances  of  every  fium. 

4336.  With  respect  to  the  form  of  a  lease,  as  no  one  form  would  suit  every  district, 
nothing  specific  can  be  laid  down  with  advantage.  The  lawyers  of  every  estate  hanre 
particular  forms,  and  it  is  easy  for  them,  in  concert  with  the  proprietor  or  manager,  to 
obliterate  useless  or  injurious  restrictions,  and  substitute  sudi  as  may  be  deemed  best 
for  the  estate,  or  in  harmony  with  the  progress  of  the  age."  (Skip*  Encyc*  Brk.  art.  ^gr,) 

SuBSECT.  5.     Of  receiving  Bents, 

4337.  The  business  of  receiving  the  rents  and  fmfits  of  a  UmdeA  estate,  simple  as  it 
may  seem,  is  subject  to  analysis,  and  entitled  to  consideration.  Indeed,  on  large  pro- 
perties, on  which  not  farm  rents  only,  but  various  other  profits  are  to  be  received ;  as 
cottage  rents,  tithe  compositions,  chief  rents,  and  perhaps,  quit  rents  of  copyhold  lands  ; 
the  business  becomes  so  complex  as  to  require  to  be  methodised  and  simplified,  in  order 
to  obtain  the  requisite  facili^  and  dispatch.  This  is  generally  best  eflfected  by  appoint- 
ing distinct  days,  or  distinct  parts  of  the  day,  for  each  receipt,  so  that  the  diflferent 
tenants  and  suitors  may  know  their  hours  of  attendance. 

4338.  The  business  of  Itolding  manor  courts  depends  on  whether  they  are  hdd  of  right, 
or  merely  by  custom.  If  the  copyhold  tenure  is  so  fiir  worn  out  in  any  manor,  tfaaft 
there  are  not  two  ancient  or  feudal  tenants  remaining  within  it,  the  court  has  lost  its 
legal  power ;  it  cannot  by  right,  take  cognisance  of  crimes,  nor  enforce  amerdamenis. 
l^ertheless,  manorial  courts  have  their  uses,  in  regulating  form  roads,  driftwnys,  and 
watercourses,  and  in  preventing  nuisances  of  different  kinds  whhtn  a  manor ;  and  it  ia 
generally  right  to  preserve  the  custom  of  holding  them  for  these  purposes. 

4339.  Where  copyhold  courts  remain  in  force,  and  where  legal  foniis  are  to  be  observed^ 
•  law  <*  steward  of  the  manor"  is  propv  to  hold  them.     It  ia  not  necaweiy. 


Book  IV.  ST£WABI>'S  ACeOUNT&  708 


that  coiiftt  of  this  kind  should  intorfinro  with  the  reosipt  of  fiurm  roots;  or  Hato 
of  this  nature  should  in  any  way  clash  with  the  geoerel  receivership  of  the  estate. 
Bmploy  aa  attorney  to  hold  ooorti,  as  a  surveyor  to  arbitnie  disputes,  or  an  engineer 
to  plan  works  of  improvement 

4340.  The  propriehf  of  having  fixed  dojfijhr  receamg  the  rente  rfjarmt  is  evident^ 
and  some  consideratioa  is  required  to  determine  on  the  season  of  the  year  ibr  holding 
them,  so  as  not  to  oblige  the  farmer  to  forced  sales  of  his  produce.  In  England  and 
Ireland,  iarm  rents  are  geniatdly  due  at  Ladyday  and  Michaelmas,  and  in  Scotland  at 
Candlemas  and  Laounas.  But  the  proper  times  of  paying  them  depend  on  the  markeu 
able  produce  of  an  estate,  and  on  the  season  of  the  year  at  which  it  goes  in  common 
course,  and  with  the  best  advantage  to  market.  A  tenant  should  never  be  forced  to  sell 
his  produce  with  disadvantsge ;  nor  when  he  has  received  his  money  for  it,  ought  he 
to  be  at  a  loss  for  an  opportunity  of  dischaiging  his  debt  to  his  landlord.  On  corn-farm 
estates,  or  those  whose  lands  are  kept  in  a  state  of  mixed  cultivation,  which  comprise 
the  great  mass  of  farm  lands  in  this  kingdom,  Michaelmas  may  be  considered  as  one  of 
the  worst  times  of  the  year,  at  whidi  to  call  upon  tenants  for  their  rents.  It  is  at  the 
close  (or,  in  the  northern  provinces,  perhaps  at  the  height)  of  harvest,  when  the  farmers' 
pockets  are  drained  by  extra  labor,  and  when  they  have  not  yet  had  time  to  thresh  out  their 
crops  to  replenish  them ;  nor  is  the  summer's  grass  at  that  season  yet  consumed,  nor 
off'goii^  stock,  perhaps,  yet  ready  for  market.  In  Norfolk,  Marshal  found  the  end 
of  February  or  beginning  of  March,  a  very  fit  time  to  pay  the  half  year's  rent  due  at 
Michaelmas;  and  June  for  paying  those  due  at  Ladyday.  In  some  districts  of  the 
aorth  it  used  to  be  the  custom  not  to  demand  the  first  half  year's  rent,  till  the  tenant  was 
a  year  in  his  farm,  by  which  means  he  had  the  use  during  his  lease  of  nearly  a  year's 
rent  im  addition  to  his  actual  capital.  But  farmers  there,  being  now  considered  aa 
possessed  of  more  wealth,  than  formerly,  the  first  half  year's  rent  of  the  lease  is  paid 
nine  months  after  possession,  and  the  last  half  year's  rent  of  the  term  on  or  immediately 
before  its  expiry. 

4341.  The  proper  days /or  recetvtag  rente  are  to  be  sought  for  in  the  local  circum- 
stances of  an  estate,  and  the  district  in  which  it  lies :  most  especially  in  the  fairs  of  the 
neighborhood  at  that  season;  and  in  other  stated  times,  at  which  the  tenants  are 
accustomed,  in  conformity  with  the  practice  of  the  country,  to  receive  for  their  dairy 
produce,  or  other  articles,  delivered  in  to  dealers ;  fixing  the  rent  days,  immediately  after 
these  days  of  imbursement. 

4343.  On  the  eu^feet  of  turearty  a  good  deal  has  been  said  by  Marshal ;  but  it  is  one 
ioi  those  which  may  very  safely  be  lefl  to  the  good  sense  and  discretion  of  the  proprietor 
•or  bis  manager. 

Sbc«.  III.     Of  Keeping  and  AudUmg  Aeeountt, 

4S43i  Cleameee  and  breuUjf  constitute  the  excellence  of  accounts,  and  these  excel* 
iencies  are  only  to  be  obtained  by  simplicity  of  method.  AVhere  lands  lie  in  detached 
estates  so  as  to  require  difierent  receivers,  a  separate  account  is  necessarily  required  for 
each  receivership ;  but  to  preserve  this  simplicity  and  clearness,  it  is  necessary  that  the 
several  sets  should  be  precisely  in  the  same  form. 

4344.  The  grauud-'Worik  of  the  acamnts  peculiar  to  a  landed  eetatef  is  the  rent-roll : 
Irom  this  receiving  rentals  are  to  be  taken,  and  with  these  and  the  miscellaneous  receipts 
<and  disbursements  incident  to  the  estate,  an  account  current  is  to  be  annually  made 

JOUt. 

4345.  The  receumg  rental^  or  particulars  whidi  a  receiver  wants  to  see,  at  one  view, 
when  receiving  the  rents  of  an  estate  jmder  judicious  management, — where  rents  are 
j-egularly  received, — and  where  occupiers  pay  taxes  and  do  ordinary  repairs, —are  few :  the 
•name  of  the  farm,  the  name  of  the  tenant,  and  the  amount  of  his  half  year's  rent,  only 
are  required.  But  upon  an  estate,  on  which  arrears  are  suffered  to  remain,  and  on  which 
matters  of  account  are  liable  to  take  place,  a  greater  number  of  particulars  are  necessary ; 
as  the  name  of  the  farm,  of  the  tenant,  his  arrears,  his  half  year's  rent,  any  other 
icharge  against  him,  any  allowance  to  be  made  him,  and  the  neat  sum  receivable,  leaving 
a  blank  ibs  the  sum  received  and  another  for  the  arrear  lef^ 

4346*  JlecmuUt  current  are  required  to  be  delivered  in  annually  by  the  acting  manager, 
who  ought  generally  to  be  the  receiver.  If  the  current  receipts  and  disbursements  are 
numerous,  as  where  extensive  improvements  are  going  on,  and  woods,  mines,  quarries, 
ibc.  in  hand,  such  accounts  may  be  given  in  monthly  which  will  show  the  progress  of 
the  seversl  concem%  and  simplify  the  business  at  the  end  of  the  year. 

4347.  On  the  beet  managed  eetates  it  is  usual,  besides  the  books  which  have  been 
mentioned,  to  keep  a  ledger ;  opening  separate  accounts  for  farm  lands,  woodt,  mines, 
quarries,  waters,  bauses  and  their  appurtenances,  public'works,  &c. :  and  where  a  pro- 
prietor has  several  detached  estetes,  besides  such  accounts  being  kept  on  each,  one  master 
ledger  contains  accounts  for  each  property.     This,  indeed,  is  nothing  but  an  obvious 
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application  of  mercantile  book-keeping  to  territorial  property,  the  advantages  of  which 
cannot  but  be  as  great  in  the  one  case  as  in  tlie  other. 

4548.  In  auditing  estate  accounts^  tlte  rent  accounts  are  to  be  checked  with  the 
arrears  of  the  preceding  year ;  the  column  of  rents  with  the  rent>roll,  corrected  up  to 
the  last  term  of  entry  in  order  to  comprise  the  fresh  lettings,  and  the  columns  of  account 
with  the  particulars ;   those  of  allowances  being  signed  by  the  respective  tenants. 

4549.  The  monthly  accountt  of  receipts  and  dubursenientSy  as  well  as  the  annual  pay- 
ments, are  to  l)e  compared  with  vouchers.  The  receipts  are  checked  by  deeds  of  sale, 
contracts,  and  other  written  agreements,  the  awards  of  referees,  or  the  estimates  of 
surveyors,  the  market  prices  of  produce,  &c.  &c.  ;  the  receiver,  in  every  case,  identifying 
the  person,  from  whom  each  sum  was  received.  £ach  disbursement  requires  a  direct 
and  sufficient  voucher,  endorsed  and  numbered  ;  with  a  corresponding  number  affixed 
to  the  charge  in  the  account ;  so  that  they  may  be  readily  compared. 

4350.  The  most  essential  part  of  the  office  of  an  auditor  is  that  of  entering  into  the 
merits  of  each  receipt  and  payment ;  and  considering  whether  the  charges  correspond 
with  the  purposes  for  which  tliey  are  made  ;  and  whether  the  several  sums  received  are 
adequate  to  the  respective  matters  disposed  of;  by  thc^se  means  detecting,  and  thence- 
forward preventing,  imposition  and  connivance.  This,  however,  is  an  office  which  no 
one  but  a  proprietor,  or  other  person  who  has  been  conversant  witli  the  transactions  that 
have  taken  place  upon  the  estate,  and  who  has  a  competent  knowledge  of  rural  concerns, 
can  properly  perform.  It  may  therefore  be  right  to  repeat,  that  if  a  proprietor  has  not 
vet  acquired  a  competent  knowledge  of  his  own  territorial  concerns,  to  form  an  adequate 
judgment  of  the  different  entries  in  his  manager's  account,  let  him  call  in  the  asustance 
of  those  who  are  conversant  in  rural  affairs,  to  enable  him  to  judge  of  any  particular 
parts  tliat  may  seem  to  require  it ;  and  not  set  his  hand  to  an  account  which  he  does  not 
clearly  understand ;  nor  authorize  another  to  sign  it,  Who  may  have  less  knowledge  than 
he  has  of  its  merits. 


BOOK  V. 

OF   THE   SELXCTIOV,    HIRIWG,    AMD    STOCKIVO   OP    FAtiUB, 

4351.  Farms  or  lands  let  out  to  men  who  cultivate  it  as  a  business  or  profession, 
exist  in  all  highly  civilised  countries.  Sometimes  the  farmer  or  tenant  pays  to  the  pro- 
prietor or  landlord  a  proportion  of  the  produce,  determined  yearly,  or  as  the  crops 
ripen  ;  and  sometimes  he  pays  a  fixed  quantity  of  produce,  or  labor,  or  money,  or  part 
of  each  of  these.  In  Britain,  where  farming,  as  a  profession,  is  carried  to  a  higher  de- 
gree of  perfection  than  in  any  other  countrj',  tlie  connection  between  landlord  and  tenant 
is  regularly  defined  by  particular  agreements  and  general  laws ;  and  the  latter,  on  en- 
tering on  a"  farm,  engages  to  pay  a  fixed  sum  for  its  use  for  a  detain  number  of  years. 
This  sum  is  fixed  according  to  the  estimated  value  of  the  land  ;  but  being  fixed,  and  for 
a  certain  time,  it  admits  of  no  abatement  in  proportion  to  the  quantity  or  value  of  the 
produce,  as  in  the  proportional  or  metayer  system,  general  in  most  countries  {965»  and 
585. ) ;  and  hence  the  necessity  of  a  farmer'  maturely  considering  every  drcumstance 
connected  with  a  farm  before  he  becomes  its  tenant.  The  subjects  of  consideration  form 
the  business  of  this  Book,  and  naturally  divide  themselves  into  such  as  relate  to  the  farm ; 
to  the  farmer  ;  and  to  the  landlord. 


Chap.   I. 

Of  the  Circumstances  of  a  Farm  necessary  to  be  considered  by  a  jnroposed  Tenant, 

4352.  Whoever  intends  to  become  a  jtrofessionali  or  rent-paying /armerf  will,  in  search- 
ing for  a  farm,  find  it  necessary  to  attend  to  a  great  variety  of  considerations.  TTiose  of 
the  greatest  importance  may  be  included  under  climate,  soil  and  subsoil,  character  of 
surface,  topographical  position,  extent,  buildings,  roads,  fields,  tenure,  rent,  and  out- 
goings. In  The  Code  of  Jgriculture,  a  more  valuable  collection -of  facts  as  to  these 
points  is  brought  together  than  in  any  other  work,  and  from  it,  therefore,  we  shall  select 
the  greater  part  of  the  following  sections. 


^ 
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SxcT.  I.     Of  CSimate  in  respect  to  farming  Landi, 

4S5S.  The  eSmaie  cf  a  farm  is  one  of  the  drcumstmces  oyer  which  human  art  has 
lets  contfol  than  any  other ;  and  a  farmer  who  has  but  a  temporary  interest  in  his  possessiott 
may  be  considered  as  incapable  of  exercising  any  influence  orer  it.  He  may  improve 
the  soil  and  subsoil  by  draining  and  culture ;  and  the  buildings,  roads,  and  fences  by 
additions  and  alterations ;  but  it  is  for  the  landlord  to  attempt  improving  the  climate  by 
planting,  and  lor  a  future  generation  to  enjoy  the  effects. 

4354.  Sft^ffidefU  aUetOion,  it  is  said  in  The  Code  ffjtgricuUurey  **  is  rarely  paid  by  the 
farmer  to  the  nature  of  the  climate  in  which  his  operations  are  carried  on.  Unless  the 
system  he  adopts  be  calculated  for  the  weather  his  crops  are  likely  to  experience,  every 
exertion  wiU  ofien  terminate  in  disappointment.  The  system  that  is, proper  for  vrarm 
and  dry  situations,  is  not  suitable  for  cold  and  wet  ones ;  and  in  a  bleak  and  backward 
climate,  the  nature  of  the  soil  ought  not  only  to  be  attended  to,  but  Hie  utmost  care 
ought  to  be  paid  to  the  early  sowing  of  the  earliest  varieties  of  seed.  Even  the  species 
of  stock  to  be  bred,  or  kept  on  a  Atrm,  should  in  a  great  measure  be  regulated  by4he 
climate.  Hence,  this  is  a  subject  which  the  diligent  farmer  will  invariid>ly  stiidy  with 
the  greatest  solicitude.  Climate  and  soil,  Curwen  justly  remarks,  are,  above  all  other 
considerations,  those  which  the  farmer  ought  constantly  to  keep  in  view.**  (R^art  to  the 
Workington  Society.) 

4355.  In  eonndering  the  dimate  of  a  country,  the  ibllowing  points  are  of  peculiar  im- 
portance :  its  general  character,  and  the  means  of  its  improvement ;  its  local  heat ;  the 
light  it  ftimidies;  the  quantity  of  its  moisture;  the  prevailing  winds;  its  position, 
whether  maritime  or  inland ;  the  regularity  of  the  seasons ;  the  phenomena  to  winch  it  is 
liable ;  the  productions  best  suited  to  it ;  the  expenses  it  may  occadon  in  cultivation ;  and 
its  suitableness  for  the  introduction  of  exotic  plants,  and  animals  from  odier  dimates. 

4356.  The  genereU  character  of  a  climate  not  only  depends  on  position  or  latitude,  but 
likewise  on  the  elevation  of  a  country  above  the  level  of  the  sea ;  its  general  aspect ;  the 
vicinity  to  mountains,  forests,  bogs,  marshes,  lakes,  and  seas;  the  nature  of  the  soil  and 
subsoil,  and  the  power  which  the  former  possesses  of  retaining  heat  and  moisture ;  the 
direction  of  the  winds ;  the  length  of  time  the  sun  continues  above  the  horixon ;  the- 
difforence  of  temperature  between  the  day  and  the  night ;  and  the  extent  of  dry  surface  in 
the  neighborhood.  The  result  of  these  particulars  combined,  form,  what  may  be  called,  the 
general  character  of  climate.  Some  of  the  causes  of  an  unfavorable  climate  cannot  be 
remedied  by  any  human  effort ;  in  other  cases  art  may  efi^t  much ;  but  that  art  is  ge- 
neially  such  as  the  farmer  can  seldom  undertake  unless  with  a  very  long  lease.  Ame- 
liorations of  this  sort,  therefore,  belong  to  the  landlord. 

4357.  7Ae  importance  cf  heat,  as  a  stimulus  to  vegetation,  cannot  be  doubted.  It  is 
at  a  certain  degree  of  heat  that  vegetation  commences,  and  it  becomes  nearly  stationary 
when  the  temperature  fidls  below  it.  There  are,  comparatively  speaking,  but  few  plants 
calculated  for  very  cold  countries,  and  these  are  seldom  valuable ;  whereas  in  warm  and 
temperate  regions,  the  variety  is  great,  and  their  value  unquestionable.  Indeed,  such 
is  the  effect  of  cold,  that  while  the  thermometer  is  below  40^  of  beat,  the  strongest  plants 
become  torpid,  and  remain  in  that  state  while  it  continues.  Revived  by  the  warmth  of 
spring,  and  strengthened  by  the  heat  of  summer,  they  acquire  f^resh  life  and  vigor,  and 
are  thus  better  enabled  to  withstand  the  rigors  of  the  succeeding  winter. 

4358.  jtn  increaeed  temperature,  when  not  carried  to  excess,  wiU  augment  the  quantity 
of  nutritive  matter  in  a  plant,  or  improve  the  quality  of  fruit  grown  under  its  influence. 
Thus  English  barley,  of  equal  weight,  is  more  valuable  than  the  Scotch,  because,  ttoca. 
growing  m  a  warmer  climate,  and  enjoying  the  advantage  of  a  greater  quantity  of  heat 
and  light,  it  is  more  fully  ripened.  It  thence  acquires  more  saccharine  matter,  and 
produces  a  greater  quantity  of  spirits,  or  of  malt  liquor.  It  is  also  proved,  by  the 
experiments  of  Sir  Humphry  Davy,  that  wheat  ripened  in  a  more  regular  and  wanner 
dimatf,  contains  more  of  that  valuable  article  called  gluten,  than  the  same  species  of 
grain  when  ndsed  in  England. 

4359.  The  average  heat  of  the  year  is  not,  however,  of  so  much  importance  to  the 
growth  of  plants,  as  its  duration,  and  its  steadiness  at  a  certain  degree,  during  the  sea- 
son when  the  grain  is  ripening.  This  gives  the  uniform  climates  of  the  continent  a 
great  advantage  over  our  variable  seasons,  in  the  production  of  the  more  delicate  sorts  of 
fruit ;  which,  in  this  island,  are  often  injured  by  the  fhists  in  spring,  and  seldom  ripen 
in  a  northern  rKmaty,  where  the  greatest  summer  heat  is  both  unsteady  and  of  shott 


4S0a  The  quantity  ef  solar  Hght  which  a  climate  ftimishes,  is  likewise  an  important 
object  of  inquhry.  Idgfat  is  essential  to  increase  the  proportion  of  starch  or  farina ;  to 
complete  the  fonnatioa  of  oils  in  plants ;  and  to  give  to  fhiits  their  proper  color  and 
flavor.    It  has  also  the  effiKt  of  augmenting  sacdiariiie  matter,  inaomncfa  that  those 

Za 
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tugar-canes  which  are  exposed  to  the  sun,  have  more  of  that  ioaporCant  iDgredient  than 
when  they  grow  under  shade.  Nor  ought  the  observation  to  he  omitted,  that  darkness 
and  h'ght  have  effects  directly  opposite  upon  vegetables.  Darkness  favors  the  length  of  the 
growth,  by  keeping  up  the  pliancy  of  their  parts ;  light  consolidates  them,  and  stops 
growth,  by  favoring  maturation.  Hence,  in  the  northernmost  regions,  plants  go  throu^ 
all  their  stages  of  growth  at  a  time  when  the  sun  no  longer  quits  the  horizon ;  and  the 
fight,  of  which  they  thus  experience  the  unremitting  effect,  hardens  them  before  they 
have  time  to  lengthen.  Hieir  growth  is  therefore  quick,  but  of  short  duration.  They 
are  robust,  but  undersiaed.  (iiirbel.)  It  has  been  remarked  also,  that  a  soil,  notre- 
tentive,  will  be  more  productive  in  a  wet  climate  than  in  a  dry  one.  Hence,  in  the 
western  coasts  of  England,  as  in  Lancashire,  where  the  quantity  of  rain  that  fidls  annu- 
ally  varies  from  forty  to  sixty  inches,  a  siliceous  sandy  soil  is  much  more  productive  than 
the  same  species  of  soil  in  the  eastern  districts,  where  seldom  more  than  from  twenty-five 
to  thirty.fi ve  inches  of  rain  fall  in  a  year.  In  wet  climates  also,  even  wheat  and  beana  wiJL 
require  a  less  coherent  and  absorbent  soil  than  in  drier  situations.  At  the  same  time, 
weatlier  moderately  dry,  is  the  roost  favorable  to  a  great  produce  of  com  ;  and  the  bios* 
soms  of  wheat,  in  particular,  set  best  if  no  rain  falls  in  the  flowering  season. 

4.S61.  The  importance  of  moiiturt  to  vegetation  is  obvious  to  every  one.  Water  con* 
stitutes  a  large  proportion  of  every  plant,  and  is  the  vdiicle  of  the  food  of  plants  held  in 
solution.  Hence,  without  so  essential  an  ingredient,  they  must  either  become  stunted  in 
their  growth,  or  perish.  In  dry  weather,  when  vegetation  seems  at  a  stand,  no  sooner  do 
showers  of  rain  fall,  than  a  rapid  growth,  of  every  kind  of  berb^e,  or  of  com,  immedi.. 
ately  succeeds,  even  on  poor  dry  soils,  where  otherwise,  however  well  oiannred,  vegeCm- 
tion  would  make  but  slow  progress. 

4363.  The  quantity  of  rain  thatfaUs  annually  in  anyjomntry,  is  a  very  inferior  oonsU 
deration,  when  compared  with  that  of  the  general  and  equable  distribution  of  that  quan. 
tity  throughout  the  several  days  and  months  of  the  year.  A  great  quantity,  at  the  same 
time,  is  rather  hurtful  than  beneficial ;  whereas  those  moderate,  but  golden  thowerSf  which 
regularly  fall  on  a  soil  calculated  to  receive  them,  are  real  sources  of  fertility.  It  is  by 
this  that  the  character  of  a  climate,  whether  wet  or  dry,  is  chiefly  determined,  and  the 
operations  of  agriculture  are  principally  influenced. 

4363.  The  uHliiy  of  a  moirt  atmotjtheret  with  a  view  to  vegetation,  is,  in  some  respects, 
peculiarly  remarkable.  Hius  in  wet  climates,  as  on  the  western  coasts  of  England, 
Scotland,  and  Ireland,  crops  of  grain  and  potatoes  are  found  to  exhaust  the  soil  less  than 
ip  dry  situations.  Oats  in  particular  are  impoverishing  in  a  greater  degree  in  dry 
climates,  than  in  moist  opes ;  and  in  the  former,  should  be  sown  much  earlier  than  in  the 
latter. 

4S64.  The  ditadvantaget  of  a  v>^  climate  to  a  farmer ,  more  especially  if  accompanied 
with  a  retentive  soil,  are  very  great.  It  is  calculated,  that  in  the  richest  district  in  Soot, 
land,  the  Carse  of  Gowrie,  there  are  only  about  twenty  weeks  in  the  year  fit  for  plough* 
ing;  whereas  in  several  parts  of  England,  they  have  thirty  weeks,  and  in  many  cases 
9iore,  during  which  this  essential  operation  can  be  performed.  Hence  ploughing  must 
be  much  more  expensive  in  the  one  case  than  in  the  other. 

4365.  The  teason  of  the  year  in  which  rain  aboundtt  is  likewise  of  much  importance. 
An  excess  is  prejudicial  in  any  season,  but  is  peculiarly  so  in  autumn,  when  it  often 
lodges  the  grain  oy  iu  violence,  or,  by  its  long  continuance,  prevents  the  com  fnm 
being  proper!  y  harvested.     The  hopes  of  the  husbandman  are  thus  blasted ,  and  the  fruits  of 
his  toil  and  industry  are  frequently  diminished,  and  sometimes  entirely  losL 

4366.  Dews  have  a  great  effect  infumithing  plants  with  moisture;  and,  indeed,  with- 
out their  aid,  vegetation,  in  warm  and  dry  climates,  could  not  go  on.  £v«i  in  terape- 
rate  regions,  dews  are  beneficial.  In  Guernsey,  on  the  coast  of  Normandy,  the  autumnal 
dews  are  singularly  heavy,  so  much  so,  that  in  the  middle  of  a  hot  day,  the  dew-drops 
are  not  quite  exhaled  from  the  grass.  From  this  moisture,  the  after-grass  receives  great 
benefit  Dr.  Hales  estimated  the  quantity  of  dew  that  falls  in  one  year,  at  three  and  a 
half  inches :  Dalton  at  nearly  five  inches.  In  this  matter,  however,  it  is  not  easy  to  be 
correct. 

4567.  The  prevailing  taindi  have  a  great  influence  on  the  character  of  a  climate,  and  a 
powerful  effect  on  vegetatiop  When  they  pass  over  a  large  expanse  of  water,  they  are 
usually  of  a  warmer  or  liigher  temperature  in  winter,  than  those  which  blow  over  high 
lands ;  more  especially  if  such  come  from  countries  covered  with  snow.  Hence  the  east 
and  north-east  winds,  which  have  passed  over  the  colder  regions  of  Europe,  are  much 
colder  than  tlie  west  and  south-west  winds,  which  blow  over  the  Athmtic  Ocean,  and 
oftener  occasions  blights.  The  former  are  comparatively  drier,  unless  when  accompanied 
by  those  thick  mists,  called  hears,  arising  fpom.  the  copious  evaporation  of  the  Oermaa 
Ocean.  The  latter  are  loaded  with  the  vapors  of  the  Atlantic,  and  afkien,  from  exoasa 
of  moisture,  are  rendered  prejudicial.     The  strength  of  the  prevailing  winds,  or  the 
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violence  with  which  they  act,  more  especially  during  harrest,  ought  likewise  to  be  oon^ 
sidered.  If  they  are  very  violent,  they  are  apt  to  affect  the  crops,  and  of  course  it  be- 
comes an  object  to  suit  the  produce  to  them ;  and  to  form  fences,  enclosures,  and  plan- 
tations accordingly. 

4368.  A  maritime  position  occasions  a  more  equal  temperature  in  a  climate.  Where 
a  great  body  of  land  is  exposed  to  the  heating  rays  of  the  sun,  the  air  becomes  much 
warmer  than  it  would  if  resting  upon  a  small  body  of  land,  contiguous  to,  or  surrounded 
by  the  ocean.  On  the  other  hand,  as  the  sea  always  preserves  nearly  the  same  tempera- 
ture, and,  except  in  the  most  northem  regions,  is  never  froten,  it  communicates  warmth, 
in  the  cold  seasons  of  the  year,  to  the  air  passing  over  it,  which  had  been  cooled  in  its 
passage  over  continents  covered  with  ice  and  snow.  Hence  islands  are  more  temperate 
than  continents.  It  appears  indeed,  that  the  thermometer  has  not  so  great  a  range  on 
the  sea  coast,  as  in  the  more  inland  parts  of  Great  Britain,  even  at  an  elevation  of  400 
feet  above  the  level  of  the  sea.  Of  the  influence  of  proximity  to  the  sea,  many  proofs 
might  be  brought  forward.  It  is  in  consequence  of  this  circumstance,  that  the  city^of 
Moscow,  which  is  situated  somewhat  farther  south  than  Edinburgh,  experiences  winters 
much  more  severe.  Another  effect  of  a  maritime  position  is,  that  strong  winds  which 
blow  from  the  sea,  are  sometimes  accompanied  by  salt  spray,  or  vapor,  which  is  inju- 
rious to  crops  of  grain,  and  the  leaves  of  trees.  But  when  it  comes  in  moderation,  those 
saline  particles,  with  which  the  westerly  winds  are  loaded,  contribute  to  the  verdure  of  the 
fields  in  pasture. 

4369.  The  nature  of  the  inland  position  is  also  of  much  importance.  Hie  relative  po- 
sition of  the  neighboring  hiUs,  occasioning  a  material  difference  of  climate,  exposing 
some  districts  to  great  severity  of  weather,  and  by  protecting  others  from  that  disadvantage, 
greatly  promoting  their  fertility. 

4370.  In  many  countries  the  seasons  are  regular.  In  others,  as  in  Great  Britain,  they 
are  extremely  variable,  and  often  change,  in  the  space  of  a  few  hours,  from  dry  to  moist, 
from  hot  to  cold,  from  clear  to  cloudy,  and  from  a  pleasant  serenity  to  all  the  violence  of 
a  tempest.  But  such  irregularities  of  climate,  however  uncomfortable,  are  often  &vo* 
nble  to  vegetation,  and  compensated  by  the  advantages  they  produce.  It  is  not  in 
countries  where  the  seasons  of  heat  and  cold,  wind  and  rain,  are  periodical,  or  where 
the  greatest  regularity  of  climate  takes  place,  that  mankind  are  the  most  healthy  or  vigo- 
rous, or  the  useful  productions  of  the  soil  most  perfect.  Perhaps  a  sameness  of  climate, 
as  well  as  of  other  things,  is  prejudicial  rather  than  useful.  Where  a  climate  is  incon- 
stant, the  air  is  refined  and  purified  by  the  frequent  changes  it  undergoes ;  and  the  dis- 
advantages which  originate  from  that  source,  are  often  counteracted,  or  at  least  essentially 
mitigated,  by  judicious  management,  and  persevering  exertions. 

4371.  The  climate  of  a  countrtf  is  likewise  affected  by  atmospherical  and  natural  phe- 
nomena ;  by  earthquakes ;  volcanos ;  violent  thunder  storms ;  lightning ;  hail  storms  in 
summer;  early  frosts;  whirlwinds  and  hurricanes;  water-^ipouts ;  and  by  thatatmoa- 
pheric  appearance,  known  under  the  name  of  the  aurora  borealis,  so  frequently  to  be 
seen  in  northern,  and  sometimes,  even  in  southern  regions ;  but  these  phenomena,  tot 
the  most  part  only  occasional,  sometimes  prevent  greater  calamities,  and  in  this  country 
are  rarely  attended  with  permanent  evils. 

4372.  Early  frosts  are  highly  injurious  to  the  blossoms  of  fruit  trees ;  and  autumnal 
frosts  creep  along  the  banks  of  rivers,  destroying  the  com  in  the  flowering  season,  and 
blasting  the  stems  of  potatoes  in  low  situations.  Winter  frosts  are  ultimately  rather 
favorable  to  vegetation  ;  and  snow,  particularly  when  it  covers  the  ground  for  some  time, 
and  gradually  melts  away. 

4373.  The  size,  and,  in  many  cases^  the  valyx  of  the  productions  of  a  country ,  depend 
upon  its  climate,  by  whose  influence  their  growth  may  either  be  advanced  or  retailed. 
The  same  species  of  tree,  which,  in  a  temperate  climate,  will  rise  to  a  great  height,  and 
swell  to  an  immense  size,  in  an  exposed  situation  will  remain  small  and  stunted.  By  a 
fiivorable  climate  also,  the  most  barren  spots,  which  in  a  cold  country  must  remain  com- 
pletely waste,  in  a  warm  one  may  be  rendered  productive,  llius,  where  the  climate  ia 
adapted  to  the  culture  of  the  vine;  rocks,  which  in  Great  Britain,  and  in  colder 
countries,  would  in  general  be  of  little  or  no  worth,  in  the  southern  provinces  of  Finance 
may  yield  as  much  in  valuable  produce,  as  the  cultivated  land  in  their  neighborlKXNL 
The  real  excellence  of  a  climate,  however,  depends  on  its  yielding,  in  perfection  and 
abundance,  the  necessaries  of  life,  or  those  which  constitute  the  principal  articles  of  food 
for  man,  and  for  the  domestic  animals  kept  for  his  use.  In  this  point  of  view,  a  meadow 
is  much  more  productive,  and  in  some  respects  more  valuable  than  either  a  vineyard  or  a 
grove  of  oranges ;  though  the  one  may  be  situated  in  a  cold  and  variable  diinate,  and 
the  other  in  a  country  celebrated  both  for  its  regularity  and  warmth  of  temperature. 

4374.  Even  the  nature  of  the  articles  raisedy  depends  upon  the  clipiate.  Thus,  in 
many  elevated  parts,  both  of  England  and  Scotland,  wheat  dmnot  be  grown  to  advantage, 
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and  in  ■omt  of  the  high-lying  diikricts  of  the  latter,  it  has  ne? er  been  attemfrted.  In 
■evenl  of  the  northern  counties,  it  has  been  found  neceasarj  to  sow,  instead  of  tfie  two* 
roved  barley,  the  inferior  sort  called  bear,  or  big ;  and  oats,  from  the  hardy  quality  of 
the  grain,  are  found  to  be  a  more  certain  and  more  profitable  species  of  com,  than  any 
other )  while  in  bunoid  districts,  peas  or  beans  cannot  be  safely  cultivated,  frooa  the  period- 
ical  wetness  of  the  autumn.  On  the  whole,  without  great  attention  to  the  nature  of  the 
elimate,  no  profitable  system  can  be  laid  down  by  any  occupier  of  land. 

4S75.  An  inftrior  dimaU  greatly  avgmaUi  the  etpenses  of  cuUhation,  because  a  num-i 
ber  of  horses  are  required  for  labor,  during  the  short  period  of  the  year,  when  the 
weather  will  admit  of  it,  which,  at  other  seasons,  are  a  useless  burden  upon  the  fimn* 
When  to  this  are  joined  an  uneven  suWace,  and  an  inferior  quality  of  soU,  arable  land  is 
of  little  value,  and  yields  but  a  trifling  rent 

4d76.  Exotic  jikmts  or  animals  can  only  be  naturalised  in  climates  with  success  by 
paying  attention  to  that  whence  they  were  brought,  and  by  endeavoring,  dther  to  renda 
the  one  aa  similar  to  the  other  as  circumstances  will  admit  of,  or  to  counteract,  by  judi^ 
cious  management,  the  deficiencies  of  the  new  one. 

4577.  In  order  to  tucertain  the  nature  of  a  cUmatCf  the  fanner,  in  modem  times,  has 
many  advantages  which  his  predecessors  wished  for  in  vain.     The  progress  of  science  has 

Siven  rise  to  many  new  instruments,  which  ascertain  natural  phenomena  with  a  cosisi« 
eraUe  degree  of  accuracy,  instead  of  conjectures,  or  systems  being  founded  on  loose 
or  general  experience.  It  may  still  be  proper  to  study  die  appearance  of  the  heavens, 
and  not  to  despise  old  proverbs,  which  often  contain  much  local  truth ;  but  the  vane  now 
points  out  the  quarters  whence  the  winds  blow,  with  all  their  variations ;  the  barometer, 
often  enables  us  to  foretel  the  state  of  the  weather  that  may  be  expected ;  the  thennometcr 
ascertains  the  degree  of  heat ;  the  hygrometer,  the  degree  of  moisture  ;  and  the  pluvio> 
meter,  or  ratn*gauge,  the  quantity  of  rain  that  has  fallen  during  any  given  period ;  and 
by  keeping  exact  registers  of  all  these  particulars,  much  useful  information  may  be  de- 
rived. Ibei  nfluence  of  different  degrees  of  temperature  and  humidity,  occurring  at 
dtfierent  times,  may  likewise  be  observed,  by  comparing  the  leafing,  flowering,  and  after* 
progress  of  the  most  common  sorts  of  trees  and  plants,  in  different  seasons,  with  the 
perkMl  when  the  several  crops  of  grain  are  sown  and  reaped  each  year. 

SacT.  II.     Of  SoU  in  retpeet  to  farming  Lands, 

4578.  The  necessity  of  jxiying  attention  to  the  nature  arUd  quality  of  the  soil,  need  not 
be  dwelt  upon.  By  ascertaining  the  qualities  it  possesses,  or  by  removing  its  defects, 
the  profits  of  a  farmer  may  be  greatly  increased.  He  must,  in  general,  regulate  his 
measures  accordingly,  in  regard  to  the  rent  be  is  to  offer ;  the  capital  he  is  to  lay  out ;  (he 
stock  he  is  to  keep ;  the  crops  he  is  to  raise ;  and  the  improvements  he  is  to  execute. 
Indeed,  such  is  the  importance  of  the  soil,  and  the  necessity  of  adapting  his  system  to 
its  peculiar  properties,  that  no  general  system  of  cultivation  can  be  laid  down,  unless  all 
the  circumstances  regarding  the  nature  and  situation  of  the  soil  and  subsoil  be  known ; 
and  such  n  the  force  of  habit,  that  it  rarely  happens,  if  a  farmer  has  been  long  ac- 
customed to  one  species  of  soU,  he  will  be  equally  successful  in  the  management  of 
another.  From  the  attention  to  the  nature  of  soils,  many  foolish,  fruitless,  and  ex- 
pensive attempts  have  been  made  to  introduce  different  kinds  of  plants,  not  at  all  suited 
to  them  ;  and  manures  have  often  been  improperly  applied.  This  ignorance  has  likewise 
prevented  many  from  employing  the  means  of  improvement,  though  the  expense  was 
trifling,  and  within  their  reach.  From  ignorance  also  of  the  means  calculated  for 
the  proper  cultivation  of  the  different  soils,  many  unsuccessful  and  pernicious  practices 
have  been  adopted.  Soils  may  be  considered  under  the  following  general  heads :  Sandy ; 
gravelly ;  clayey ;  stoney ;  chalky ;  peaty ;  allurial ;  and  loamy,  or  that  species  of  arti- 
ficial soil,  into  which  the  others  are  generally  brought,  by  the  effects  of  manure,  and  of 
earthy  applications,  in  the  course  of  long  cultivation. 

4379.  Though  sandy  soils  are  not  natwaUy  valuable,  yet  being  easily  cultivated,  and  weU 
calculated  for  dieep,  that  most  profitable  species  of  stock,  they  are  often  farmed  witii  con- 
siderable advantage ;  and  when  of  a  good  quality,  and  under  a  regular  course  of  husbandry, 
they  are  invahuble.  They  are  eawv  worked,  and  at  all  seasons ;  they  are  cultivated  at 
a  moderate  expense ;  are  not  so  )iaple  to  injury  from  the  vicissitudes  of  the  weather  j 
and  in  general  they  are  deep  and  retentive  of  moisture,  which  secures  excellent  crops 
even  in  the  driest  summers.  The  crops  raised  on  sandy  soils  are  numerous,  such 
as  common  turnips,  potatoes,  carrots,  barley,  rye,  buck-wheat,  pease,  clover,  saintfbin^ 
and  other  grasses.  This  species  of  soil,  in  general,  has  not  strength  enouj^  for  the  pro- 
duction of  Swedish  turnips,  beans,  wheat,  oats,  flax,  or  hemp,  in  any  degree  of  perfection, 
without  much  improvement  in  its  texture,  the  addition  of  great  quantities  of  enriching 
manure,  and  the  most  skiifol  management  In  Norfolk  and  Suffolk,  it  is  found  that 
poor  sandy  soils,  unfit  for  any  other  purpose,  under  saintfoin,  will  product,  after  the.firet 
year,  about  two  tons  per  acre,  of  excelient  hay,  for  sevend  yean^  with  an  after-g»BSi» 
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extremely  valuable  for  iteaiiiiig  and  keeping  latobs.    How  much  more  beneficial^  M^j* 
any  crops  of  grain  that  such  soils  usually  yield  1    {Yamn^B  Xaknd,  193.) 

43 80.  T^ferHUty  of  Ktwfy  toUsy  is  in  proportion  to  the  quantity  of  mm  that  fiillg,  coin, 
bined  with  the  frequency  of  its  recurrence.  As  a  proof  A  this,  in  the  rainy  dfnfitte  of 
Turin,  the  most  prolific  soil  has  from  seventy-seven  to  eighty  percent,  of  siliaeoueeafli^ 
and  from  nine  to  fourteen  of  calcareous ;  whereas  in  the  neighborhood  of  Parb|  wheni 
there  is  much  less  rain»  the  silex  is  only  m  the  proportioa  of  itaa  twenty-iix  to  fiffy  per 
cent*  in  the  most  fertile  parts. 

4381.  QraodlujoiU  differ  materially  from  sandy,  both  in  their  teattm  and  modea  of 
management.  They  are  frequently  composed  of  small  softstones»  eometimeff  of  flinty 
ones ;  but  they  oft^  contain  granite,  limestone,  and  other  rocky  subetanoes,.  patrtiallyy 
but  not  Tery  minutely  decomposed.  Oravel,  being  more  porous  then  even  sand,  is 
generally  a  poor,  and  what  is  called,  a  hungry  soil,  more  especially  when  the  parts  of 
which  it  consists,  are  hard  in  substance,  and  rounded  in  form.  Orsvelly  soils  SM  easily 
ezhaustedy  for  the  animal  and  vegetable  matters  they  contain^  not  being  tiion>ughly  in- 
corporated with  the  earthy  constituent  parts  of  the  soil,  (which  are  seldom  sumdently 
abundant  for  that  purpose,)  are  more  liable  to  be  decomposed  by  the  action  of  the  attnos- 
phere,  and  carried  off  by  water. 

4S82.  ^  gravelly  toil,  free  from  stagnant  water,  gives  such  an  additional  waniiti»  to 
the  climate,  that  vegetation  is  nearly  a  fortnight  earlier,  than  where  other  soils  predomi« 
nate.  About  Dartford  and  Blackheath,  in  Kent,  such  soils  produce  early  green  p<tese, 
winter  tares,  rye,  autumnal  pease,  and  occasionally  wheat,  in  great  perfection. 

4383.  Gravelly  ioilst  in  a  wet  cUtnntet  answer  well  for  potatoes ;  in  ComWall,  in  4 
sheltered  situation,  with  a  command  of  sea-sand,  and  of  sea-weed,  they  raise  two  crops  of 
potatoes  in  the  same  year. 

4384.  Pwr  gravelly  toilSfJuU  tfepringSf  and  those  sulphureous,  are  very  unfriendly  tt> 
vegetation ;  and  are  better  calculated  for  wood  than  for  arable  culture. 

4385.  The  ttoney,  shaley,  or  tlone-brash  smls  of  Gloucestershire,  and  the  midland 
counties  of  England,  are  much  mixed  with  small  stones,  but  have  more  frequently  sand^ 
or  clay,  or  calcareous  loam,  in  their  composatton,  than  gravelly  soils,  and  ai«  tlierefore 
generally  preferable. 

4386.  U  dt^ey  eoU  is  often  of  so  adhesive  a  nature,  that  it  will  hold  water  like  a  dish. 
In  a  dry  sununer,  the  plough  turns  it  up  in  great  clods,  scarcely  to  be  broken  or  separated 
by  the  heaviest  roller.  It  requires,  therefore,  much  labor  to  put  it  in  a  state  fit  for  pro- 
ducing either  com  or  grass,  and  it  can  only  be  cultivated,  when  in  a  particular  statci  and 
in  favorable  weather.  Tliough  it  will  yield  therefore,  under  a  proper  systbm  of  manage'* 
ment,  great  crops^  yet  being  cultivated  at  a  heavy  expense,  requiring  stronger  instruments, 
and  stouter  horses,  it  is  seldom  that  much  profit  is  obtained,  unless  when  occupied  by  a 
judicious  and  attentive  farmer.  The  best  management  of  clay  soils,  is  that  of  the  Lo- 
thians.  There  they  are  found  well  calculated  for  growing  crops  of  beans,  wheat,  oats, 
clover,  and  winter  tares ;  but  are  not  adapted  for  barley,  unless  immediately  after  a  ikU 
kiw ;  nor  Ibr  potatoes,  unless  under  very  peculiar  management.  In  regard  to  turnips, 
they  do  not  usually  thrive  so  wiril  in  clays,  as  ih  soils  which  are  more  free  and  open. 
But  it  is  now  ascertained,  that  the  Swedish)  and  above  all,  the  yellow  turnip,  may  be 
raised  in  them  with  advantage ;  that  the  quality  is  superior ;  that  if  tbey  are  taken  up 
early,  the  soil  is  not  iniorad ;  and  that  there  is  no  difficulty  in  preserving  them.  Clays 
l>ecome  good  meadow-lands,  and  answer  well  for  hay,  or  soiling,  when  in  gran ;  but 
from  their  aptitude  to  be  poached,  they  are,  ih  general,  unfit  to  be  fed  by  heavy  eanle  ill 
wet  weather.  In  dry  seasons  the  after-grass  may  be  used  to  feed  neat  cattle  till  October, 
and  sheep  till  March.  A  stiff  clay,  when  not  cold  or  wet,  with  a  strong  marl  under  h,  is 
preferred  in  Cheshire  and  DerbyJiire,  for  the  dairy. 

4387.  On  reclaimed  peat-hogt,  oats,  rye,  beans,  potatoes,  turnips,  carrots,  cole-seed, 
white  and  red  clover,  may  be  cultivated.  Wheat  and  barley  have  suoeeeded  on 
such  lands,  after  they  have  been  supplied  with  abundance  of  calcareous  earth;  and 
the  fiorin  grass  (Jgrottis  HoUm^era),  seems  likewise  to  be  well  adapted  tb  that  description 
of  soil  in  a  warm  climate^  In  Leicestershire,  and  other  counties,  they  have  great  tracta 
of  meadow  land,  which,  in  many  instances,  are  the  sites  of  lakes  filled  up,  the  soil  of 
which  is  composed  of  peat  and  sediment;  the  former  originally  formed  by  aquadts  Vegetal 
tion,  and  the  latter  brought  down  by  rains  and  streams  from  the  uplatid*  This  forais  a 
soil  admirably  calculated  for  grass. 

4388.  Utejkni  in  Cambridgeshire,  Itincolnshire,  and  several  other  distiictB  iii  £ng* 
land,  consist  of  peat  and  sediment. 

4589.  Chalky  toilt  principally  consist  of  calcareous  matter,  mited  with  various  tttlier 
aubatances,  in  greater  or  lesser  proportions.  Where  clayey  or  earthy  siibstances  ere  te 
t)e  found  in  such  soils  in  considerable  quantities,  the  oompositioa  is  heavy  and  pioductiVe ; 
Vhere  saad  or  gravel  abounds^  it  is  light,  and  rather  unfortilei     The  cnpi  chiefly  ttttlii> 
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tated  on  dnlky  wiilfl,  are  pease,  turnipB,  barley,  clover,  and  wheat ;  and  hovever  mudi  tbe 
•oil  is  exhausted,  it  will  produce  saintfoin.. 

4390.  Chalky  tails  are  in  gpnend  fitter  for  tUlage  than  fir  grating  j  fat  without  the 
plough,  the  peculiar  advantages  derived  from  this  soil  by  saintfoin,  could  not  be  obtained. 
The  plough,  however,  ouf^t  not  to  extend  to  those  fine  chalky  downs,  (called  ewe  leases 
in  Dorsetshire),  which,  by  a  very  attentive  management  during  a  number  of  years,  have 
been  brought  to  a  considerable  degree  of  fertility  as  grazing  land,  and  which  are  so  use- 
ful to  sheep  in  the  winter  season.  A  chalky  soil  that  has  been  in  tillage,  permits  water 
to  pass  through  it  so  freely  in  winter,  and  is  so  pervious  to  the  sun's  rays  in  summer,  that 
it  is  the  work  of  an  age  to  make  it  a  good  pasture  of  natural  grat$etf  more  especially  when 
the  chalk  lies  near  the  surface.  Hence,  in  the  western  counties  of  England,  several 
thousands  of  acres  of  this  soil,  though  not  ploughed  for  thirty  years,  have  scarcely  any 
grass  of  tolerable  quality  upon  them,  and  are  literally  worth  nothing.  Such  soils  ougitt 
to  be  laid  down  with  saintfoin. 

4391.  AUutrial  $oiU  are  of  two  sorts ;  one  derived  from  the  sediment  of  fresh,  and  the 
other  of  salt  water.  Along  the  sides  of  rivers,  and  other  considerable  streams,  water- 
formed  soils  are  to  be  met  with,  consisting  of  the  decomposed  matter  of  decayed  veget- 
ables, with  the  sediment  of  streams.  They  are  in  general  deep  and  fertile^  and  not  apt  to 
be  injured  by  rain,  as  they  usually  lie  on  a  bed  of  open  gravel.  They  are  commonly  em- 
ployed as  meadows,  from  the  hasard  of  crops  of  grain  being  injured,  or  carried  off  by 
floods,  if  cultivated. 

4392.  Ailuvial  toilSy  arising  from  the  operadoftt  of  salt  water,  called  salt  mardies  in 
England,  corses  in  Scotland,  and  itolders  in  Holland  and  Flanders,  are  composed  of  the 
finest  parts  of  natural  clay,  washed  off  by  running  water,  and  deposited  on  flat  ground,  on 
the  shores  of  estuaries,  where  they  are  formed  by  the  reflux  of  the  tide,  and  enriched  with 
marine  productions.  They  generally  have  a  rich,  level  surface,  and  being  deep  in  the 
staple,  they  are  well  adapted  for  the  culture  of  the  most  valuable  crops.  Hence  wheat, 
barley,  oats,  and  clover,  are  all  of  them  productive  on  this  species  of  soil ;  which  is  like- 
wise peculiarly  well  calculated  for  beans,  as  the  tap-root  pushes  vigorously  through  it, 
and  finds  its  nourishment  at  a  great  depth.  From  the  great  mass  of  excellent  soil,  the 
fertility  of  these  tracts  is  nearly  inexhaustible ;  but  from  their  low  and  damp  situations, 
they  are  not  easily  managed.  Lime,  in  considerable  quantities,  is  found  to  answ^  well 
upon  this  species  of  soil. 

4393.  The  term  loamy  soiln  applied  to  such  as  are  moderately  cohesive,  less  tenacious 
than  clay,  and  more  so  than  sand.  Loams  are  the  most  desirable  of  all  soils  to  occupy. 
They  are  friable;  can  in  general  be  cultivated  at  almost  any  season  of  the  year;  are 
ploughed  with  greater  facility,  and  less  strength  than  clay ;  bear  better  the  vicissitudes  of 
the  seasons ;  and  seldom  requue  any  change  in  the  rotation  adopted.  Above  all,  they  are 
peculiarly  well  adapted  for  the  convertible  husbandry;  for  they  can  be  changed,  not  only 
without  injury,  but  generally  with  benefit,  from  grass  to  tillage,  and  from  tillage  to 


4394.  As  to  the  comjxiratwe  value  of  soil,  it  has  been  justly  remarked,  that  too  much 
can  hardly  be  paid  for  a  good  soil,  and  that  even  a  low  rent  will  not  make  a  poor  one  pro- 
fitable. The  labor  of  cultivating  a  rich  and  a  poor  soil,  is  nearly  the  same;  while  the 
latter  requires  more  manure,  and  consequently  is  more  expensive.  Poor  soils,  at  the  same 
time,  may  have  such  a  command  of  lasting  manures,  as  lime  or  marl,  or  even  of  tempo- 
rary sorts,  like  sea-weed,  or  the  refuse  of  fish,  as  may  render  them  profitable  to  cultivate. 
It  is  a  wise  maxim  in  husbandry,  that  the  soil,  like  the  cattle  by  whom  it  is  cultivated, 
should  always  be  kept  up  in  good  condition,  and  never  suffered  to  fall  below  the  work  it  may 
be  expected  to  perform. 

SxcT.  III.     Of  Subsoil  relatively  to  the  Choice  of  a  Farm. 

4395.  On  the  nature  of  the  under-^i^m  depends  much  of  the  value  of  the  surface  soil. 
On  various  accounts  its  properties  merit  particular  attention.  By  examining  the  subsoil, 
information  may  be  obtained  in  regard  to  the  soil  itself;  for  the  materials  of  the  latter  are 
often  similar  to  those  which  enter  largely  into  the  composition  of  the  former,  though  the 
substances  in  the  soil  are  necessarily  altered,  by  various  mixtures,  in  tlie  course  of  cultiva- 
tion. Tbe  subsoil  may  be  of  use  to  the  soil,  by  supplying  its  deficiencies^  and  correcting 
its  defects.  The  hazard  and  expense  of  cultivating  the  surface  are  often  considerably 
augmented  by  defects  in  the  under- stratum,  but  which,  in  some  cases,  may  be  remedied. 
Disorders  in  the  roots  of  plants  are  generally  owing  to  a  wet  or  noxious  subsoil.  Subsoils 
are  retentive,  or  porous. 

4396.  Haentive  subsoils  consist  of  clay,  or  marl,  or  of  stone  beds  of  various  kinds. 
A  retentive,  clayey  subsoil  is  in  general  found  to  be  highly  injuriouai  The  surface 
foil  is  soaked  with  water,  is  ploughed  with  diflSculty,  and  is  usually  in  a  bad  con^ 
dittoo  for  the  exertion  of  its  vegetative  powers,   undl  the  cold  sluggish  moisture  of 
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the  winter  be  exhaled.  By  the  water  being  retained  in  the  upper  soil,  the  putre« 
factive  process  is  interrupted,  and  manures  are  restrained  from  operating,  conse* 
quently  the  plants  make  bat  little  progress.  Hence,  its  grain  is  of  inferior  quality, 
and  when  in  grass,  its  herbage  is  coarse. 

4S97.  A  stoney  tubsoUt  when  in  a  position  approaching  to  the  horizontal,  is  in  general 
prejudicial,  and  if  the  surface-soil  be  thin  usually  occasions  barrenness,  unless  the  rock 
should  be  limestone,  and  then  the  soil,  though  thin,  can  easily  be  converted  into  healthy 
pastures,  and,  in  favorable  seasons,  will  feed  a  heavy  stock.  They  will  also  produce 
good  crops  of  corn,  though  subject  to  the  wire-worm. 

4398.  A  pomu  subtoU  is  uniformly  attended  with  this  advantage,  that  by  its  means 
all  superfluous  moisture  may  be  absorbed.  Below  clay,  and  all  the  variety  of  loams, 
an  open  subsoil  is  particularly  desirable.  It  is  favorable  to  all  the  operations  of  hus- 
bandry ;  it  tends  to  correct  the  imperfections  of  too  great  a  degree  of  absorbent  power 
in  the  soil  above ;  it  promotes  the  beneficial  effects  of  manures ;  it  contributes  to  the 
preservation  and  growth  of  the  seeds ;  and  ensures  the  future  prosperity  of  the  plants. 
Hence  it  is,  that  a  thinner  soil,  with  a  favorable  subsoil,  will  produce  better  crops  than  a 
more  fertile  one,  incumbent  on  wet  day,  or  on  cold  and  non-absorbent  rock.  Lands 
whose  substratum  consists  of  clean  gravel  or  sand,  can  bear  little  sun,  owing  to  their 
not  having  the  capacity  of  retaining  moisture,  and  their  generally  possessing  only  a 
shallow  surface  of  vegetable  mould.  In  England  this  soil  was  formerly  called  rye4and, 
being  more  generally  cropped  with  that  species  of  grain  than  any  other.  Wlien  such 
soils  are  cultivated  for  barley,  they  should  be  early  and  thick,  with  seed  soaked  forty- 
eight  hours  in  water,  or  in  the  eiudation  from  a  dung-heap.  Thus  its  simultaneous 
germination,  and  ripening  at  the  same  time,  may  be  secured. 

SacT.  IV.     Of  the  Elevation  of  Land»  rdalwdy  to  Farming, 

4599.  The  elevation  of  lands  above  the  level  of  the  sea  has  a  material  influence  on  the 
kind  and  quality  of  their  produce.  Land  in  the  same  parallel  of  latitude,  other  circum- 
stances being  nearly  similar,  is  always  more  valuable  in  proportion  to  the  comparative 
lowneas  of  its  situation. 

4400.  In  the  higher  districts  the  herbage  is  less  succulent  and  nourishing,  and  the  re- 
production slower  when  the  land  is  in  grass ;  while  the  grain  is  less  plump,  runs  more 
to  straw,  is  less  perfectly  ripened,  and  the  harvest  is  also  later  when  the  produce  ia 
com.  It  has  been  calculated  that  in  Great  Britain  siity  yards  of  elevation  in  the  land 
are  equal  to  -a  degree  of  latitude ;  or,  in  other  words,  that  sixty  yards  perpendicularly 
higher,  are,  in  respect  of  clinute,  equal  to  a  degree  more  to  the  north.  In  considering 
the  crops  to  be  raised  in  any  particular  farm,  attention  ought  tlierefore  to  be  paid  to  ita 
height  above  the  level  of  the  sea,  as  well  as  to  its  latitude.  In  lati{ude  54°  and  55'^,  aa 
elevation  of  500  feet  above  that  level  is  the  greatest  height  at  which  wheat  cad  be  cul- 
tivated vrith  any  probable  chance  of  profit ;  and  even  tliere  the  grain  will  prove  veiy 
light,  and  will  often  be  a  month  later  in  ripening  than  if  sown  at  the  foot  of  the  hills. 

4401 .  The  usual  maximum  of  elevation  may  be  reckoned  between  600  and  800  feet 
for  the  more  common  sorts  of  grain  ;  and  in  backward  seasons  the  produce  will  be  of 
small  value,  and  sometimes  will  yield  nothing  but  straw.  It  is  proper,  at  the  same 
time,  to  remark,  that  in  the  second  class  of  mountains  in  the  county  of  Wicklow,  in  Ire- 
land, where  no  other  grain  is  considered  to  be  a  safe  crop,  rye  is  cultivated  with  success. 
Where  the  soil  is  calcareous,  however,  as  on  the  Gloucestershire  and  Yorkshire  wolda^ 
from  the  superior  warmth  of  that  species  of  soil,  compared  to  cold  clays  or  peat,  bariay 
grows  in  great  perfection  at  an  elevation  of  800  feet  above  the  level  of  the  sea.  Som» 
experiments  have  been  made  to  raise  com  crops,  at  even  a  higher  elevation,  on  the  cele- 
brated mountain  Skiddaw,  in  Cumberland,  but  unsuccessfully. 

4402.  The  greatest  height  at  ^hieh  com  will  grow,  in  the  more  remote  parts  of  Soot* 
land,  so  as  to  yield  any  profit  to  the  husbandman,  is  stated  to  be  at  500  feet  above  the 
level  of  the  sea.  At  the  same  time  com  has  been  produced,  in  other  districta  of  that 
country,  at  still  higher  elevations,  in  particular  at  the  following  places :  — 

FMaboveOuLnd  #M  oftore  ttr  £«Pif 

qf  (*e  Sm.  4f  <**  Sm. 

FiridiorHume.lnRoxburahahire      -     GOO  Doubnich,  in  Bnemar,  Aberdeen&hire      I^ 

Upper  Ward  or  Laaarluhire       -        -     760  LeMl-hUlt,  In  Lanarksbiiv    *       .       .     15M 

4403.  These  and  other  instances  of  land  being  cultivated  on  high  elevatiolis,  however,  gre 
merely  small  spots,  richly  manured,  and,  after  all,  producing  nothing  but  crops  of  inferfar 
barley  and  oats,  and  seldom  fully  ripe  or  successfully  harvested.  It  is  only  where  the 
soil  is  sandy  or  gravelly,  that  corn  will  at  all  answer  in  Scotland  on  such  elevated  sita- 
ations ;  and  even  then,  only  when  tlie  seasons  are  propitious,  and  when  there  are  Xo&ti 
Advantages^  favorable  to  warmth  and  shelter,  in  the  situation  of  the  landa. 
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SxcT*  V«     Character  ofSurfiice  in  regard  to  farming  Lands* 

4404.  A  MBy  irreguiar  naiacet  whether  at  a  lugfa  or  low  denttion  abora  Ifaa  tea,  is 
ttn&Torable  to  farming.  The  kbor  of  ploughing,  driying  home  produce,  and  driving 
oat  manure,  are  greatly  increased,  while  the  soil  on  the  summit  of  steep  hills,  mounts,  or 
decUvities,  is  unavoidably  deteriorated.  On  the  sides  of  slopes  the  finer  parts  of  the  tisf 
and  mould  are  washed  away,  while  the  sand  and  gravel  remain.  Hence  the  soil  in  audi 
districts  often  wants  a  proper  degree  of  tenaci^  for  supporting  com  crops.  A  greet 
part  of  the  manure  that  is  applied  in  such  situations,  is  likewise  soon  lost.  Frooa 
various  causes  also  they  are  colder  than  the  plains. 

4405.  Many  extentwe  countries  have  no  perceptSNe  rite.  These  have  their  advantsgaa 
from  unifonnity  of  soil,  where  it  is  rich.  In  other  districts,  the  surftice  is  of  a  wmvxng 
descfiption,  an  inequality  which  contributes  much  to  the  ornament  of  the  countiy,  bj 
the  agreeable  relief  which  the  eye  constantly  meets  widi  in  the  change  of  objects ;  while 
tiie  universal  declivity  which  prevails  more  or  less  in  every  field  is  favwable  to  the  cul- 
ture of  the  land,  by  allowing  a  ready  descent  to  any  water  with  which  the  anrfoce  may  be 
encumbered. 

Sect.  VI.     Of  Aspect  m  respect  toJamUng  Lands, 

4406.  Aspect,  in  hiUy  or  mountainous  districts,  is  an  important  subject  of  attention  to 
the  fanner ;  ^ore  especially  where  the  climate  is  unfavorable.  It  is  proved  in  a  variety 
of  instances,  both  in  the  central  highlands  of  Scotland,  and  in  other  parts  of  the  king- 
dom, that  where  the  aspect  of  a  hill  is  towards  the  north,  the  soil  is  more  fertile  than 
when  it  lies  with  a  southern  exposure.  This  is  attributed  to  the  variations  from  frost 
to  thaw  in  tiie  spring  montiis,  which  are  greater  in  a  southern  than  a  northern  aspect. 
Hence,  while  the  soil  to  the  north  remains  locked  fast,  and  secured  from  waste,  the 
other  is  loosened  by  the  sun,  and  carried  off  by  showers  falling  in  the  intervals  of 
thaw. 

4407.  8oUs  which  fice  the  sottth  are  more  liable  to  have  their  substance  carried  away  by 
heavy  rains,  which  are  generally  impelled  from  the  south  and  soutb-west.  But  though 
the  soil  to  the  north  often  produces  the  heaviest  crops  of  grass  and  hay,  yet  from  possess- 
ing a  more  genial  climate,  and  from  the  earlier  and  more  powerful  action  of  the  sun, 
both  corn  and  grass  are  hsorvested  earlier  on  land  whidi  has  a  southern,  than  on  that 
which  has  a  northern  aspect;  and  superiority  of  quality  thus  compensates  for  any  infe- 
riority in  the  quantity  of  the  produce. 

Sxcx.  VII.     Of  the  Situation  tfFarm  Lands  in  regard  to  Markets. 

4408.  No  farming  can  go  on  without  markets.  The  system  of  fiurming  to  be  adopted 
on  any  particular  farm,  and  the  expense  attending  it,  must  materially  depend  on  its  situ- 
ation, in  regard  to  markets ;  to  the  facility  with  which  its  produce  can  be  conveyed, 
where  a  contiguous  market  is  wanting ;  to  vicinity  to  manure,  to  fuel,  and  tp  water, 

4409.  The  advantages  resulting  from  a  mcinUy  to  a  marketf  or  to  a  large  town,  by 
which  that  is  insured,  are  very  great.  Some  crops,  as  those  of  potatoes,  turnips,  and 
clover,  are  ftequentiy  sold  on  the  ground,  without  any  further  trouble  or  expense  to  tiie 
fiumer ;  and  great  quantities  of  manure  may  be  purchased  at  a  moderate  expense.  In 
such  situations  also  there  is  a  ready  sale  for  every  article  the  farm  can  produce ;  and  the 
articles  sold  are  not  only  brought  to  market  at  a  small  expense,  but  the  payment  is  im- 
mediate. For  all  these  reasons,  it  is  contended,  and  apparentiy  with  justice,  that  the 
neighborhood  of  a  capital  is  the  most  profitable  ^ot  to  farm  in,  notwithstanding  the 
high  rent  of  land,  and  the  great  expense  of  labor. 

4410.  Where  markets  are  not  at  handf  the  fanner  ought  to  take  into  consideration 
what  articles  will  best  suit  those  at  a  distance  to  which  his  produce  must  be  seat  In 
such  a  situation,  unless  there  are  facilities  for  the  conveyance  of  so  bulky  an  article  as 
com  by  good  roads,  or  by  water-carriage,  it  is  advisable,  instead  of  cultivating  grain,  to 
attend  either  to  the  dairy  husbandry,  or  to  the  breeding  of  stock  which  can  be  fattened  in 
other  districts  where  good  markets  are  more  numerous.     This  plan,  by  which  the  dairy, 

i  the  breedings  and  the  fitttening  of  stock,  are  made  distinct  professions,  is  hi^ily  bene- 

^  fichd  to  the  country  at  large.     Stock  can  be  reared  cheaper  in  remote  districts  than 

[  .  where  land  is  dear  and  labor  high.     On  the  other  hand,  the  purchaser  of  lean  stock 

.  ^V0ids  the  expense  and  risk  of  breeding  great  numbers  of  animals.     His  attention 

is  not  distracted  by  a  multiplicity  of  objects;  he  can  alter  his  system  from  cattle  to 
}•  '   sheep,  or  fVom  sheep  to  cattle,  as  is  likely  to  be  most  profitable ;  his  buaness  is  sim^ 

*'  plified,  and  the  capital  he  lays  out  is  speedUy  returned.     The  division  of  professions 

between  breeding  and  feeding  (though  they  may  be  united  in  drcumstances  peculiarly 

favorable),  is  on  the  whola  a  most  important  link  in  the  progress  of  agricultural  pros^ 

perity. 
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,  4411.  In  regaM  tofacSUy  of  eonoeyance,  the  state  of  public  roads,  bri4gc8,  iron  rail- 
ways, canals  riyers  rendered  naTigable,  and  harbors,  deserves  the  consideration  of  the 
£Kiner,  and  will  most  materially  influence  the  value  of  produce. 

4412.  The  sUualion  of  the/arm  in  regard  to  numwret,  for  an  easy  access  to  lime,  chalk, 
marl,  sea-weed,  &G.  is  of  essential  advantage  to  cultivation.  Tbe  price  at  which  these 
articles  can  be  purchased,  their  quality,  their  distance,  and  expense  of  conveyance 
are  likewise  of  importance.  Farms,  for  example,  possessing  the  advantage  of  sea-weed 
contiguous,  and  in  abundance,  can  pay  from  fifteen  to  twenty  per  cent,  more  rent  per 
acre  than  otherwise  could  be  afforded. 

4413.  VicinUy  to  fud  in  the  cold  and  moist  r^ons  of  Europe,  are  important  conai- 
derations  to  tbe  farmer.  In  the  same  county,  even  in  England,  the  difference  of  ex- 
pense is  often  material.  In  the  Hebrid^  from  the  moistness  of  the  climate,  the 
expense  of  fuel  is  reckoned  equal  to  a  third  part  of  the  rent  of  the  land ;  and  farmers  who 
pay,  in  some  cases,  \50i*  per  annum,  would  give  200^.  if  the  landlord  would  supply  them 
and  their  servants  with  fuel. 

4414.  Whtre  afam%er  is  under  the  necetsUy  of  using  pealt  from  the  labor  attending  the 
cutting,  spreading,  drying,  and  conveying  it  m>m  a  distance,  several  weeks  of  hb  horses 
and  servants  are  devoted  to  that  sole  purpose ;  and  much  valuable  time  is  lost,  which 
ought  to  have  been  employed  in  the  cultivation  of  his  farm.  It  has  been  well  reauufced, 
that  many  fiurmers,  to  save  five  guineas  on  coal,  often  expend  twenty,  in  thus  misapply- 
ing the  labor  of  their  horses. 

441 5.  fFhere  wood  is  used,  it  occupies  a  great  deal  of  ground,  that  might  often  be  cnU 
tivated  to  advantage  :  and  it  is  not  of  a  lasting  quality.  Coal  is  preferable,  for  general 
purposes,  to  every  other  species  of  fuel ;  and  brides  its  domestic  application,  its  superi- 
ority for  burning  lime,  that  important  source  of  fertility,  or  calcareous  clay,  also  of  much 
value  to  the  farmer,  is  an  object  of  great  moment.  The  tenant,  therefore,  who  resides  in 
the  neighborhood  of  coal,  more  especially  if  limestone  or  calcareous  substances  are  at 
no  great  distance,  farms  at  less  expense,  can  afford  to  pay  a  higher  rent,  and  may  derive 
more  profit  from  the  land  he  cultivates,  than  if  in  these  respects  he  were  differently 
idrcumstanced. 

Sect.  VIII.     Of  the  Extent  of  Land  suitable  fbr  a  Farm, 

44 16.  The  extent  of  ground  which  a  farmer  proposes  to  occupy,  demands  due  consideration. 
If  it  be  beyond  his  capital  to  cultivate  or  improve,  he  can  derive  no  profit  by  taking  it. 
On  the  other  hand,  a  snudl  occupation  may  not  be  worthy  of  hb  attention* 

4417.  Farms  as  to  size  may  be  divided  into  three  sorts:  small  farms  under  100  acres; 
modente-sized farms,  from  100  to  200 acres;  large  farms,  from  SOO  to  lOOOacres,  and 
upwards,  of  land  fit  for  cultivation.  The  expense  of  labor  b  now  so  great,  and  the  rent 
of  land  so  high,  that  the  profits  of  a  small  farm  are  not  sufiicient,  with  the  utmost 
frugality,  or  even  parsimony,  to  maintain  a  family  with  comfort. 

4418.  Moderate-^iaed farms  are  well  calculated  for  the  dairy  system,  for  the  neigh, 
borhood  of  large  towns,  and  where  capital  b  not  abundant.  There  are  few  trades,  in 
which  a  small  capital  can  be  employed  to  a  greater  advantage  than  in  a  dairy  farm,  yet 
there  b  no  branch  of  agriculture  where  such  constant  and  unremitting  attention  b 
requuvd.  That  b  not  to  be  expected  from  liired  servante ;  but  it  b  in  the  power  of  the 
wives  and  daughters  of  the  farmer  to  perform,  or  at  any  rate  to  superintend,  the  whole 
concern,  without  whose  aid  it  cannot  be  rendered  productive. 

4419.  Moderate 'Sixed  firms  are  general  in  the  neighborhood  of  towns.  This  neces- 
sarily results  from  the  high  rents  paid  in  such  situations :  the  shortness-  of  the  leases 
usually  granted  of  land  near  towns ;  and  the  necessity  the  farmer  b  under,  of  selling,  in 
small  quantities,  the  articles  produced  on  his  farm.  On  thb  subject  it  has  been 
remarked,  that  farmers  in  the  vicinity  of  large  towns  resemble  retail  shopkeepers, 
whose  attention  must  be  directed  to  small  objects,  by  which  a  great  deal  of  money  is  got, 
the  greater  part  of  which  would  be  lost,  without  the  most  unremitting  attention.  The 
farmer  at  a  distence  from  markets,  who  cultivates  on  a  great  scale,  may  be  compered^ 
on  the  other  hand,  to  a  wholesale  trader,  who^  as  hb  profits  are  less,  requires  a  greater 
extent  of  land,  for  the  purpose  both  of  engaging  hb  attention,  and  of  enabling  him  to 
support  that  station  pf  life  in  which  he  b  placed.  There  b  this  difference  abo  between 
fimners  in  the  neighborhood  of  towns,  and  those  who  reside  at  a  distance  from  them, 
that  the  former  find  it  more  profitable  to  sell  their  produce,  even  such  bulky  articles  as 
turnips,  potatoes,  clover,  hay,  and  straw,  than  to  fiitten  cattle  for  the  butcher ;  and  they 
are  enabled  to  do  so,  without  injury  to  their  farms,  as  they  can  procure  dung  in  return. 

4420.  Farms  of  the  largest  size  differ  in  respect  to  the  capital  required.  A  mountain 
breeding  fiurm  of  5000  acres  will  not  require  more  to  stock  it  than  an  arable  farm  of  500 
acres,  and  much  less  expense  of  labor  to  carry  it  on.  In  all  cases  the  safe  side  for 
the  fiirmer  to  lean  to,  b  to  prefer  a  farm  rather  under  than  exceeding  fab  capital :  and 
iA  him  cdnaider  well  beforeliaod  whether  he  b  foing  to  commence  a  retail  fiumnr  for 
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daily  markets,  or  a  manufacturer  of  produce  on  a  large  and  ample  scale ;  for  the  spirit, 
attention,  and  style  of  living  of  the  one  differs  materially  from  that  of  the  other. 

Sjbct.  IX.    '  Of  the  Tenure  on  which  Lands  are  held /or  Farming, 

4421 .  Perpetual  tenuret,  or  absolute  property  in  land,  can  never  come  into  consideration 
with  a  farmer  looking  out  for  a  farm.  A  proprietor  cultivating  his  oMm  property  cannoti, 
in  correct  language  ^  be  said  to  be  a  farmer,  for  to  constitute  the  latter  an  essential 
requisite  is  the  payment  of  rent. 

4422.  The  leases  on  which  lands  are  let  for  farming,  are  for  various  terms  and  with 
very  diflferent  covenants.  Tlie  shortest  lease  is  from  year  to  year,  which  unless  in  the 
case  of  grass  lands  in  the  highest  order,  and  of  the  richest  quality,  or  in  some  other  very 
peculiar  circumstances,  no  prudent  man,  whose  diject  was  to  make  the  most  of  his  skill 
and  capital,  would  accept  of.  Even  leases  for  seven  or  ten  years  are  too  thort  for 
general  purposes ;  fourteen  or  fifteen  years  seems  to  be  the  shortest  period  for  arable  lands 
so  as  to  admit  of  the  tenant  pajring  a  full  rent ;  but  fourteen  years,  when  the  lands  to  be 
entered  on  are  in  bad  condition,  is  too  short  a  period,  and  twenty-one  years  much  better 
for  the  true  interest  of  both  parties.  In  farming,  however,  as  in  every  other  occupation 
where  there  is  more  skill  and  capital  in  want  of  employment  than  can  find  subjects  to 
work  on,  farms  will  be  taken  under  circumstances,  both  in  regard  to  leases  and  rent,  that 
are  highly  unfavorable  to  the  farmer ;  and  if  they  do  not  end  in  his  ruin  will  keep  him 
always  poor,  and  probably  not  only  pay  less  interest  for  his  capital  than  any  other  way  in 
which  he  could  have  employed  it,  but  also  infringe  on  its  amount.  Tlie  rapid  depreciation 
of  currency  which  took  place  in  Britain  during  the  wars  against  the  French  deceived  many 
farmers,  and  flattered  them  for  a  time  with  the  gradual  rise  of  markets  year  after  year. 
However  high  land  might  be  taken  at  the  commencement  of  a  lease,  it  was  always 
considered  a  consolation  that  it  would  be  a  bargain  by  the  time  it  was  half  done ;  and  that 
the  farmer's  fortune  would  be  made  during  the  last  few  years  of  its  endurance.  When 
the  currency  of  Britain  was  permitted  to  find  its  level  with  that  of  other  countries,  the 
delusion  ceased,  and  the  majority  of  farmers  partially  or  wholly  ruined. 

4423.  In  regard  to  the  covenants  of  a  lease,  it  is  necessary  that  there  should  be  such  in 
•every  one  as  shall  protect  both  landlord  and  tenant.  Certain  general  covenants  in  regard 
to  repairs,  renewals  if  necessary,  timber,  minerals,  entry  and  exit  crops,  are  common 
to  all  leases.  Regulations  as  to  manure  are  required  where  hay  and  straw,  and  other 
crops,  are  sold  not  to  be  consumed  on  the  farm.  Water  meadows,  rich  old  grass 
lands,  copse  woods,  hop  grounds,  orchards  &c.,  require  special  covenants.  Fewest 
covenants  are  required  for  a  mounUun  breeding  farm  ;  and  in  all  cases  there  should  be 
a  clause  entitling  the  tenant  to  an  appeal,  &c.  and  a  hearing  from  the  landlord,  and 
perhaps  a  jury  of  landlords  or  agents  and  farmers,  against  covenants  as  to  cropping, 
repair,  or  renewals,  which  may,  from  extraordinary  circumstances,  press  particularly 
heavy  on  the  tenant. 

4424.  The  power  of  the  landlord  to  grant  a  lease,  with  liberal  conditions,  may  in  some 
cases  be  required  to  be  ascertained  by  the  tenant ;  and  in  Scotland,  where  it  is  illegal 
to  sublet  a  farm  unless  a  clause  to  that  effect  has  been  asserted  in  the  original  lease, 
a  farmer  may  cease  to  be  the  master  of  his  own  property,  unless  he  has  taken  care  to  see 
that  clause  inserted.  In  England,  as  in  every  country  where  the  laws  are  founded  in 
equity,  subletting  a  farm  is  no  more  prohibited  than  subletting  a  dwelling-house  or  a 
shop. 

Sect.  X.     Of  Rent* 

4425.  The  tent  of  land,  in  a  general  point  of  view,  must  always  depend  on  a  varietf 
of  circumstances ;  as  the  wealth  of  the  country  ;  its  population  ;  the  price  of  produce  ; 
the  amount  of  public  and  other  burdens ;  the  distance  from  markets ;  the  means  of 
conveyance ;  the  competition  among  farmers ;  and  other  less  important  considerations ; 
but  the  rent  of  any  particular  farm  must  be  regulated  by  the  nature  of  the  soil ;  the 
duration  of  the  tenure,  and  the  covenants  contained  in  the  lease ;  the  capital  to  be 
invested  by  (he  fanner  in  its  culture ;  and  the  expenses  to  which  he  is  liable. 

4426.  The  rent  of  poor  land  cannot  possibly  be  the  same  as  in  the  case  of  fertile  lands. 
The  labor  of  ploughing,  harrowing,  sowing,  &c.  when  the  land  is  in  cultivation,  is  nearly 
the  same,  and  yet  the  produce  is  greatly  inferior,  not  only  in  quantity,  but  in  quality. 
Indeed,  where  the  produce  is  inconsiderable,  or  the  quality  much  inferior,  the  whole,  or 
nearly  the  whole,  may  be  swallowed  up  by  the  expense  of  labor,  and  no  rent  whatever 
can  be  afforded,  more  especially  in  adverse  seasons. 

4427.  The  duration  of  the  tenure  must  have  a  considerable  effect  in  fixing  the  rent. 
No  farmer  can  afford  to  pay  the  same  sum  for  land  on  a  short,  as  if  he  held  it  dn  a  long 
lease.  The  covenants,  also,  which  are  in  fact  a  species  of  rent,  must  influence  the 
money  payments. 

4428.  Rent  must  afio  depend  oA  the  coj^Ual  invested  in  the  culticaiion  if  the  Jitrm* 
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Hius,  if  a  fanner  can  lay  out  only  4L  of  capital  per  acre,  he  may  not  be  able  to  afford 
for  it  a  higher  rent  than  10s.  per  acre.;  if  he  lays  out  7/.  he  may  pay  14f. ;  and  with  a 
capital  of  I(V.  per  acre,  he  may  be  enabled  to  pay  18s.  or  205.  of  rent. 

4429.    The  jirojwrtvm  of  produce  which  ^ould  be  paid  as  rent,  is  a  question  that  has 
long  been  considered  as  abstruse,  mysterious,  and  yery  difficult  to  resolve.     Some  have 
supposed,  that  one-fifth  was  a  reasonable  proportion,  whUe  others  contend  for  a  fourth,  or 
even  a  third  part  of  the  produce  of  arsble  land.     But  all  former  calculations  on  this 
subject  are  rendered  fallacious  by  the  effects  of  modem  improvements.     The  rent  ought 
certainly  to  depend  upon  the  amount  of  the  disposable  produce ;  and  that  produce  in 
grain  is  greatly  augmented,  both  by  a  diminution  of  the  consumption  on  the  fam^ 
effected  by  improved  implements,  and  a  more  correct  arrangement  of  ldlx>r,  and  like- 
wise a  better  cultivation  of  the  land  in  tillage.     Hence,  while  the  price  of  wlieafc  has 
greatly  advanced  during  the  last  twenty  years,  above  the  average  price  of  the  preceding 
twenty,  the  rent  of  land  has  not  only  risen,  but  in  a  liigher  proportion.     More  grain^ 
and  that  of  a  better  quality,  has  been  produced  on  the  same  extent  of  land,  and  a  greater 
amount  of  disposable  surplus  has  gone  to  market     Out  of  this  surplus  disposable  pro^ 
duce,  it  is  evident,  that  the  rent  must  be  paid.     But  it  is  difficult  to  divide  its  amount 
between  the  landlord  and  tenant,  as  so  much  depends  upon  the  seasons,,  and  on  the 
prices  of  the  different  articles  which  the  farm  produces.     In  bad  seasons-  also,  every 
deficiency  of  produce,  in  tlie  acres  set  apart  for  supporting  home  population,,  must  be 
made  up  from  the  disposable  surplus;  nor  is  it  possible  to  apply  the  same  rules* to  all 
situations,  soils,  and  climates,  in  all  the  various  districts  of  an  extensive  eomitry.^     It 
may  be  proper,  however,  to  give  some  general  idea  of  the  proportion  of  produce  paid> 
as  rent,  in  Scotland,  and  in  England. 

44.S0.  In  Scotland,  the  following  table  states  what  is  considered  to  be  a  fair  proportion-, 
where  the  land  is  cultivated  : 

Per  aere^ 
'Where  land  produces  1(V.  10».  per  acre  per  annum,  one-third,  or  .       -       ■>       -£3110 

'Where  loud  produces  6{.  I2«.  per  annum,  one- fourth,  or      .....  .113   0 

Where  land  produces  only  4/.  5*.  per  acre,  one.flfth,  or         ......     0  17    0 

4431.  In  regard  to  grazing /arms,  they  are  let  on  principles  totally  different  from  the 
arable ;  namely,  according  to  the  quantity  of  stock  they  can  maintain ;  and  as  they  are 
not  liable  to  the  same  expense  of  management,  both  the  landlord  and  the  tenant  receive 
larger  shares  of  the  produce  than  in  the  case  of  arable  farms. 

4432.  In  England,  the  tenant  is  allowed,  on  arable  land,  what  is  considered  to  be 
one  moiety  of  the  surplus,  after  defraying  the  expenses  of  cultivation,  the  taxes  to  which 
he  is  liable,  and  every  other  outgoing.  Hay  land  requires  much  less  of  his  attention,, 
and  for  this  he  only  obtains  one-third  of  the  surplus.  But  the  profits  of  grazing, 
depending  much  on  superior  judgment  in  bu3ring  and  selling  stock,  as  well  as  skill  in 
preventing,  or  curing  their  diseases,  the  grazier  is  entitled  to  a  share  of  tlie  surplus,  fully 
equal  to  that  of  his  landlord.  It  has  been  contended,  as  a  general  principle,  that  a» 
both  the  expense  of  cultivating  land,  and  the  value  of  its  produce,  are  infinitely  various, 
a  farmer  ought  to  calculate  what  profit  he  can  make  on  his  whole  farm,  without  enter- 
ing into  details ;  it  being  of  little  consequence  to  him,  whether  he  pays  at  the  rate  of 
lOf.  or  10s.  per  acre,  provided  he  makes  an  adequate  interest  on  tlie  capital  invested. 
That  is  certainly  a  fair  criterion  on  which  a  tenant  may  calculate  what  he  ought  to  offer  ^ 
but  a  landlord,  in  estimating  the  rent  he  ought  to  insist  on,  will  necessarily  take  into 
his  consideration,  the  produce  that  his  land  is  capable  of  yielding,  and  what  proportion 
of  it,  or  of  its  value,  at  a  fair  average,  he  has  reason  to  expect,  under  all  the  circumw 
stances  of  the  case. 

4433.  W^hat  the  profits  are  to  which  a  farmer  is  entitled,  is  a  subject  of  mudi  dispute^ 
On  the  one  hand  it  is  contended,  that  the  produce  of  land  is  of  such  universal  and 
absolute  necessity  to  the  existence  of  mankind,  that  it  is  not  reasonable  it  should  yield 
to  him  who  raises  it,  more  that  a  fair  profit.  On  the  other  hand  it  is  urged,  that  a 
farmer  is  entitled  to  be  fully  recompensed  for  the  application  of  a  considerable  capital, 
exposed  to  the  uncertainty  of  the  seasons,  when  it  is  managed  with  economy,  and  con- 
ducted with  industry  ^and  skill ;  and  it  has  also  been  observed,  that  it  is  seldom  more 
money  is  got  by  farming,  than  an  adequate  interest  for  the  capital  invested.  This  is 
owing  to  competition,  the  articles  produced  being  in  numberless  hands,  who  must  bring 

them  to  market ;  and  necessity,  the  goods  of  the  farmer  being  in  general  of  a  perish-  ' 
able  nature,  on  the  sale  of  which  he  depends,  for  the  payments  be  has  to  make,  and  the 

subsistence  of  his  family.     To  prove  bow  moderate  the  profits  of  farming  in  general  ^ 

•re,  it  appears  from  the  most  careful  inquiries,  that  on  arable  farms  they  rarely  exceed  \ 

from  ten  to  fifteen  per  cent,  on  the  capital  invested,  which  is  little  enough,  considering  J 
that  few  employments  arc  more  subject  to  casualties  than  farming,  or  require  more 

uniform  attention.     Some  arable  fanners,  possessed  of  superior  skill  and  energy,  and  ' 

who  have  got  leases  on  reasonable  terms,  may  clear  from  fifteen  to  twenty  per  cent.,  ' 

i i 
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while  olfaeri,  who  are  deficient  in  these  qualities^  or  pay  too  high  rents,  Aequentlj 
become  inaolvent.  Certain  it  is,  that  the  great  majority  of  farmers  merely  contrire  to 
live  and  bring  up  their  families;  adding  little  or  nothing  to  their  capital,  but  that 
nominal  addition  which  takes  place  in  consequence  of  the  depreciation  of  the  currency. 

4434»  In  graxingfarms  the  case  b  different,  as  they  are  attended  with  less  expense  of 
labor,  and  produce  articles  of  a  more  luxurious  description,  for  which  a  higher  price  will 
be  given.  Hence,  in  such  farms,  fifteen  per  cent,  and  upwards,  is  not  unusual.  Be- 
sides, the  graaier  is  more  of  a  trader  than  the  mere  arable  farmer;  is  frequently 
buying  as  well  as  selling  stock,  and  sometimes  makes  money  by  judicious  speculations, 
though  occasionally,  from  a  sudden  fall  of  stock,  his  losses  are  considerable.  The  gr»- 
sier  who  breeds  superior  stock,  and  thence  incurs  great  expense,  is  certainly  well  en- 
titled to  more  than  common  profit  for  his  skill  and  attention. 

4435.  In  regard  to  the  mode  in  wfach  reni  tKauld  be  pcdd,  it  is  proper  to  consider, 
whether  the  whole,  or  at  least  part  of  the  rent,  ought  not  to  depend  upon  the  price  of  grain, 
not  for  the  season,  but  on  an  average  of  a  certain  number  of  yecus  preceding  tint  for 
which  the  rent  is  due.  By  this  plan,  neither  the  landloid  nor  the  tenant  can  sufifer  from 
the  fluctuating  price  of  grain,  whereas,  without  some  such  arrangement,  the  tenant,  on  the 
one  hand,  cannot  make  a  fair  offer  of  rent,  lest  the  price  of  grain  should  fkU  too  low ; 
nor  on  the  other  hand,  can  the  landlord  grant  a  lease  of  considerable  duration,  lest  the 
price  of  grain  should,  in  the  progress  of  time,  rise  much  higher.  It  seems  therefore  to 
be  for  the  interest  of  both  parties,  that  on  arable  farms  a  part  of  the  rent  should  be  pay> 
able  In  money  and  part  in  com,  and  not  in  kind,  but  in  money,  according  to  the  average 
value  of  a  number  of  years.  This  plan  is  enforced  by  law  to  the  extent  of  one-third  in 
college  leases,  and  thus  an  income  is  secured  in  some  degree  proportioned  to  the  value 
cf  money.  It  is  not,  however,  without  its  difficulties.  'Ae  amount  of  rent  for  improv- 
able and  well  cultivated  farms,  does  not  depend  so  much  on  the  price  of  grain  as  is 
commonly  imagined.  A  large  proportion  of  such  farms  usually  produce  green  crops, 
the  value  of  which  depends  upon  the  prices  of  beef,  mutton,  and  wool,  and  not  on  that  di 
grain.  Various  circumstances  also  may  arise,  which  may  reduce  the  price  of  particular 
sorts  of  grain  below  its  usual  level,  (for  example,  barley,  when  the  distilleries  are 
stopped; ;  or  may  raise  it  disproportionably  much  higher,  in  case  a  large  proportion  of 
the  wheat  crop  should  be  destroyed  by  rust  kx  mildew.  But  if  the  proposed  payment, 
by  the  conversion  of  com  into  money,  be  extended  to  the  various  sorts  of  grain  usually 
cultivated  in  the  district,  and  be  restricted  to  one-half  of  the  rent,  it  does  not  seem  liable 
to  any  material  difllculty.  If  the  payment  also  depends  on  the  average  of  seven  at  more 
years,  the  main  objection  to  a  com  rent,  that  the  farmer  is  often  liable  to  pay  the  most 
when  he  is  the  least  able  to  do  it,  is  removed.   (See  4327.) 

4436.  The  periods  of  payment  ought  to  be  made  so  convenient  to  the  tenant,  that 
he  may  not  be  under  the  necessity  of  selling  the  produce  of  his  farm  to  disadvantage, 
for  the  sake  of  ready  money  ^4340.),  nor  should  he  be  compelled  to  pay  his  rent  out  of 
his  capital,  for  that  would  cripple  all  his  future  exertions*  The  periods  should  vary 
according  to  the  nature  of  the  occupation,  and  the  time  when  the  tenancy  commenced. 
On  the  whole,  the  most  successful  fiirmers  are  those,  who  embark  a  capital  sufficiency 
large  in  their  undertaking ;  who  feel  it  their  duty  to  watch  over  that  capital  with  unceas- 
ing care,  and  to  add  to  it  whenever  it  is  practicable ;  and  who  have  agreed  to  pay  a  fair, 
but  not  a  speculative  rent,  for  the  lands  they  cultivate. 

SxoT.  XI.     Of  Taxet  and  other  Burdent  which  affect  the  Farmer, 

4437.  Farmert  are  sjihjected  to  the  payment  ^various  taxes  besidet  the  rent  paid  to  the 
landlord;  some  of  them  imposed  for  local  purposes,  and  others  for  the  general  expenses 
Of  the  state.  The  real  amount  of  such  burdens,  every  careful  tenant  ought  accurately 
to  know,  before  he  bargains  for  his  lease.  They  may  be  classed  under  the  following 
heads  t  parochial,  national,  and  miscellaneous. 

4438.  Parochial  taxes  are  for  the  support  of  the  clergyman,  for  the  maintenance  o^ 
the  poor,  and  in  Scotland,  for  providing  a  parochial  schoolmaster.  The  mode  of  sup- 
porting the  clergy  in  England,  by  paying  them  a  tenth  part  of  the  produce  of  tlie  land 
in  kind,  is  liighly  ii^urious  to  agriculture,  and  a  bar  to  improvement.  It  is  a  great 
bar  to  improvement^  because  an  improving  farmer,  one  more  enlightened  or  raore  spi- 
rited than  his  neighbors,  would  pay  more  tithe  by  means  of  his  outlay  and  exertions, 
but  it  is  not  certain  that  he  would  likewise  receive  more  profit.  Hie  produce  would  be 
more,  but  the  expense  Would  be  greater.  Nothing  can  be  more  obnoxious  than  a  law, 
by  which,  when  a  person  expends  a  large  sum,  either  in  reclaiming  wastes,  or  augment- 
ing the  fertility  of  land  already  cultivated,  he  should  be  under  the  necessity  of  yielding 
up  one-tenth  of  its  produce  to  a  person  who  has  been  liable  to  no  share  of  the  expense, 
who  has  run  none  of  the  risk,  and  who  has  sustained  none  of  the  labor  attending  the 
improvement.  A  commutaiibn  of  tithe,  therefore,  instead  of  its  being  exacted  in  kind^ 
would  be  one  of  the  greatest  benefits  that  could  be  conferred  on  agriculture;  and  thertf 
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u  not  the  least  diiBeulty  in  effecting  it,  by  giving  to  llie  titbe-ownery  either  a  propoitioD 
of  the  land,  or  bv  conTerting  the  tithe  into  a  perpetual  com  rent  Both  these  plans 
have  been  aidopted  in  a  variety  of  cases,  by  local  acts  in  England,  and  they  ought  now 
to  be  enforced  as  a  general  systenu 

4439.  An  auetinunt  for  the  mamtenanoe  cf  the  pooTf  is  another  parochial  burden, 
which  is  annually  increasing,  an  J  iHiich,  if  not  speedily  r^ulated  upon  proper  princi- 
ples, will  inevitably  absorb  a  very  large  proportion  of  rent  in  England.  Indeed,  there 
are  instances,  where  between  the  years  1815  and  188S,  it  has  absorbed  the  whole.  Thia 
tax  is  the  most  dangerous  of  all  for  the  farmer,  on  account  of  its  fluctuation,  and  in- 
deed, it  may  be  said  that  it  never  falls  but  continually  rises.  During  infancy,  in  sick- 
ness, and  in  old  age,  assistance  may  be  necessary ;  but,  as  Malthus  justly  obsorves,  the 
poor-laws  hold  out  support  to  the  vicious  and  idle,  at  the  expense  of  the  prudent  and 
the  industrious.  These  payments  also  destroy  the  spirit  of  independence,  and  those 
ideas  of  honest  pride  winch  stimulate  a  man  to  use  his  utniost  exertions  in  support  of 
himself  and  his  family ;  and  on  its  present  footing,  the  boon  is  administered  by  the 
parish  officers  with  caution  and  reluctance,  and  received  by  the  poor  with  dissatisfaction 
and  ingratitude. 

4440.  In  Scotlandf  the  poor  are  in  general  mainiained  by  voluntary  contributions ;  but 
when  these  are  not  found  to  be  sufficient,  the  proprietors  of  the  parish,  with  the  clergy, 
man  and  vestry,  or  kirk-session,  are  directed  to  make  a  list  of  the  indigent  persons  in 
the  parish,  and  then  to  impose  an  assessment  for  their  relief,  one  half  to  be  paid  by  the 
proprietors,  and  the  other  half  by  the  tenantry. 

4441.  The  national  burdens  in  general^  as  the  duties  on  houses  and  windows,  and 
other  assessed  taxes ;  or  assessments  for  the  support  of  militi&.men*s  wives  and  families, 
fbr  the  conveyance  of  vagrants,  or  the  prosecution  of  felons,  fall  no  heavier  upon  the 
farmer,  than  upon  other  classes  of  the  community;  but  there  is  one  impost  which  is 
severely  felt  by  the  arable  farmer,  namely,  the  tax  on  horses  employed  in  husbandry. 
Ibe  inequality  of  that  tax  is  strongly  objected  to ;  for  lands,  when  pastured,  and  neces- 
sarily subject  to  the  least  expense,  pay  no  part  of  it.  Hie  burden  consequently  falls  ex- 
clusively on  the  lands  in  tillage,  which,  as  a  necessary  consequence,  must  prevent  the 
fkrmer  from  giving  so  high  a  rent  on  arsble  land  as  he  would  on  grass  land,  in  pro- 
portion to  the  produce. 

444S.  There  are  likewise  various  miscellaneous  burdens  affecting  the  farmer,  as  statute 
assessments  for  bridges,  which  are  of  such  public  utility,  that  moderate  rates  for  their 
maintenance  properly  applied,  cannot  be  objected  to ;  statute  labor  on  the  highways ; 
constable  dues,  which  are  seldom  of  much  moment;  charges  of  the  churchwardens^ 
including  the  repairs  of  the  church ;  and  in  some  populous  parishes,  there  is  sometimes 
a  burial-ground  tax.  All  these  are  paid  by  the  occupiers.  In  some  places  also,  there 
is  a  sewer's  tax,  chargeable  on  the  landlords,  where  it  is  not  otherwise  settled  by  express 
contract.  Adstriction  to  mills,  however,  is  the  severest  burden  where  it  exists,  for  not 
only  is  the  expense  of  grinding  double  or  treble  what  ought  to  be  exacted,  but  the 
farmer  is  bound  to  carry  his  grain  to  be  manufactured  by  a  person,  in  whose  skill  or 
honesty  he  cannot  always  place  any  dependence. 

4443.  As  an  example  of  the  payments  made  by  a  farmer  in  England,  whose  rent  ia 
annually  5O01,  the  following  is  submitted : 

Tithes  are  compounded  for  at        .       .      ,         .  .  .   £100   0   0 

6  5  0 
IS  10  0 
10    0    0 

7  10    0 
1  15   0       .  - 


Poor'*  sunmaent  it  5c  on  the  pound 

Church  asibitinent        -       - 

Highway  ■wwwmcnt       -      - 

House  tax  and  window  tax 

Hone  tax  and  dog  tax       •       -  - 

Staioped  receipts  for  these  and  other  payments 


The  whole  are  Tery  nearly  53  per  cent.,  or        ...  .   XS64   0   0 

UH-  The  meaUomt  to  which  fknners  in  England  are  sul^ccted,  firam  rarious  oneeitain  buidens,  oper. 
•tea  as  a  premium  to  Scottish  agriculture.  It  is  ingoiiously  and  justly  remarlced,  that  physical  cixcum. 
etanoesare  much  more  Cuvorable  to  agriculture  in  iagland,  Uum  in  her  sister  counti^ :  but  these  advantages 
are  counteracted  by  the  accumuhition  of  moral  evils,  which  might  be  removed  if  tne  legislature  were  to 
bestow  on  matters  cmnected  with  the  internal  improvement  of  the  country,  and  the  means  for  promoting 
it,  a  portion  of  that  attention,  which  it  so  frequently  gives  to  the  amelioration  or  improvement  of  ou|r 
Ibrrign  possessions. 

SiCT*  XII.     Of  other  Particulars  reqtiiring  a  Farmer's  Attentiont  with  a  view  to 

raUing  of  Land, 

4445.  A  variety  ofmisoellaneous  particulars  require  consideration,  before  a  prudent  fanner 
viU  finally- resohre  to  undertake  &e  cultivation  of  a  farm ;  as,  the  nature  of  the  property 
on  which  the  ftrm  is  situated ;  in  particular,  whether  the  estate  is  entailed,  and  to  what  ex- 
tent the  possessor  of  the  estate  b  authorized  to  grant  a  lease ;  the  character  of  the  landlord, 
and  in  case  of  his  decease,  that  of  his  family,  and  of  those  whom  they  are  likely  to  con. 
suit;  the  real  condition  of  the  farm  in  regard  to  the  endosuies,  drsinage,  buildings,  Ac.  { 
ttecfopi  it  hif  Mwatty  produced,  aiid  the  Biaoiiar  i»  wfaiiA  k  has  besn  vnn^^ 
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yean  preceding ;  the  general  state  of  the  distrkt,  in  regard  to  the  price  of  labor,  and  die 
expense  of  living;  the  character  of  its  inhabitants,  in  particular  of  the  neighboring  farm- 
ers and  laborers;  and  whether  they  are  likely  to  promote  or  to  discourage  a  spirit  of  irn. 
provement ;  the  probability  of  subletting  to  advantage  in  case  of  nut  liking  the  situation, 
finding  a  better  bargain,  or  of  death.  T1)e  chances  of  settling  one's  family;  as  of  marrying 
daughters,  or  of  sons*  making  good  marriages.  The  social  state  of  the  farmers,  or  those  that 
would  be  considered  one*s  neighbors;  the  number  and  tone  of  clergy,  and  lawyers ;  the 
game,  and  the  chances  of  disputes  concerning  it ;  the  morals  of  the  serving  class ;  schools, 
places  of  worship,  &c.  It  is  evident,  that  in  hardly  any  one  instance  can  all  the  circum- 
stances  above  enumerated  be  favorably  combined.  But  the  active  and  intelligent  fanner 
will  not  be  discouraged  by  the  obstacles  he  may  have  to  surmount ;  but  will  strenuously 
endeavor,  by  exertion,  industry,  and  perseverance,  to  overcome  the  difficulties  he  must 
unavoidably  encounter* 


Chap.   II. 

Considerations  respecting  Himself,  which  a  Farmer  ought  to  keep  in  view  in  selecting  and 

hiring  a  Farm, 

4446.  Whoever  intends  to  embrace  farming  as  a  profession,  will  be  less  likely  to  meet 
with  disappointment,  if  he  previously  examines  a  little  into  his  own  disposition  and 
talents ;  and  weighs  his  expectations  against  ordinary  results.  Nor  is  it  less  essential 
that  he  should  estimate  justly  the  extent  to  which  his  capital  may  be  adequate,  and  keep 
regular  accounts. 

Sect.  I.     Cff  the  personal  Character  and  Expectations  of  a  professional  Farmer. 

4447.  Every  one  who  jn-oposes  to  farm  with  sticeeis.  Professor  Tliaer  observes,  ought 
to  unite  energy  and  activity,  to  reflection,  to  experience,  and  to  all  necessary  knowledge. 
It  is  true,  he  says,  fanning  has  long  been  considered  as  an  occupation  fit  for  a  young 
man  incapable  for  any  other,  and  such  have  sometimes  succeeded;  but  this  has  always 
been  chiefly  owing  to  a  fortunate  concurrence  of  circumstances,  which  it  is  not  now 
very  easy  to  meet  with. 

4448.  The  practice  of  agriculture  consists  of  on  infinite  number  of  particular  opera- 
tions, each  of  which  appears  easy  in  itself;  but  is  oAen  for  that  very  reason  the  more 
diflScult  toe^cute  to  the  precise  extent  required  ;  one  operation  so  often  interferes  with 
another.  To  regulate  them  according  to  the  given  time  and  strength,  and  in  suck  a  way 
that  none  is  neglected,  or  causes  the  neglect  of  others,  requires  at  once  a  great  deal  of 
attention  and  activity,  without  inquietude ;  of  promptitude  without  precipitation ;  of  gene- 
ral views,  and  yet  with  an  extreme  attention  to  details. 

4449.  To  casualties  and  accidents,  no  business  is  so  much  exposed  as  farming,  and 
therefore  to  enjoy  an  ordinary  degree  of  happiness.  Professor  Thaer  considers  it  essential 
that  the  farmer  possess  a  certain  tranquillity  of  mind.  This,  he  says,  may  either  be  the 
result  of  a  natural  phlegmatic  habit  of  body,  or  of  elevated  views  in  religion,  or  philosophy. 
These  will  enable  him  to  bear  with  every  misfortune  arising  from  adverse  seasons,  or 
the  death  of  live  stock ;  and  only  permit  him  to  regret  accidents  which  result  from  his 
own  neglect. 

4450.  The  expectations  of  profit  and  happiness  which  a  young  farmer  has  formed 
ought  to  be  well  weighed  against  the  profits  and  happiness  of  farmers  in  general. 
However  superior  a  farmer  may  consider  his  own  talents  and  abilities,  he  may  n^st 
assured  there  are  a  number  as  skilful  and  adroit  as  himself,  and  just  as  likely  to  realise 
extraordinary  advantages.  Let  none  therefore  engage  in  farming,  thinking  to  mske 
more  money  than  other  fanners  similarly  circumstanced  with  himself.  If  from  a  happy 
concurrence  of  circumstances  he  is  more  than  usually  successful,  so  much  the  better,  and 
let  him  consider  it  as  panly  owing  to  good  fortune  as  well  as  good  farming ;  but  never 
let  him  set  out  on  the  supposition  of  gaining  extraordinary  advantages  with  only  ordinary 
means. 

4451.  T%e  profits  of  farming  are  much  exaggerated  by  people  in  general :  but  it  may 
be  asserted  as  an  unquestionable  fact,  that  no  capital  affords  less  profit  tiian  that  em- 
ployed in  farming,  except  that  sunk  in  landed  property.  This  is  the  natural  result  both 
of  the  universality  of  the  business  and  of  its  nature.  Farming  is  every  where  practised, 
and  every  one  thinks  he  may  easily  become  a  farmer ;  hence  high  rents,  which  neces- 
sarily lessen  the  profits  on  capital.  From  the  nature  of  farming  the  capital  employed 
is  seldom  returned.  A  tradesman  may  lay  out  and  return  his  capital  several  times  a 
year;  but  a  farmer  can  .never,  generally  speaking,  grow  more  than  one  crop  per 
annum.     Suppose  he  succeedi  in  nuaing  the  best  ponible  cropB  in  his  given  circum- 
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stances,  still  bis  profits  have  an  absolute  limit :  for  if  an  ordinary  crop  be  as  five,  and 
the  best  that  can  be  grown  be  as  seven,  all  that  the  most  fortunate  concurrence  of 
circumstances  will  give  is  not  great  and  easily  foreseen.  It  is  hardly  possible  for  a 
fanner,  paying  the  market  price  for  his  land,  to  make  much  more  than  a  living  for 
himself  and  family.  Those  few  who  have  exceeded  this,  will  be  found  to  have  had 
leases  at  low  rents ;  indulgent  landlords ;  to  have  profited  by  accidental  rises  in  the 
market  or  depreciation  of  currency ;  or  to  have  become  dealers  in  corn  and  cattle :  and 
rarely  indeed  to  have  realized  any  thing  considerable  by  mere  good  culture  of  a  fiwm 
at  the  market  price.  Very  different  is  the  case  of  a  tradesman,  who,  with  the  properties 
which  we  have  mentioned  as  requisite  for  a  good  farmer,  seldom  fails  of  realising  an 
independency. 

4453.  Many  persons*  chagrined  idth  a  city  life,  or  tired  of  their  profession,  fancy  they 
will  find  profit  and  happiness  by  retiring  to  the  country  and  commencing  farming.  In- 
dependently of  the  pecuniary  losses  attending  such  a  change,  none  is  more  certain  of 
being  attended  with  disappointment  to  the  generality  of  men.  The  activity  required, 
and  the  privations  that  must  be  endured,  are  too  painful  to  be  submitted  to;  whilst  the 
dull  uniformity  of  a  farmer's  life  to  one  accustomed  to  the  bustle  of  cities,  becomes 
intolerable  to  such  as  do  not  find  resources  in  their  fire-sides,  their  own  minds,  or,  as 
Professor  Thaer  observes,  in  the  study  of  nature. 

445S.  7%e  most  likely  jtersons  to  engage  informing  with  suceeu,  are  the  sons  of  farmers, 
or  such  others  as  have  been  regularly  brought  up  to  the  practice,  with  their  own  Iiands, 
of  every  part  of  agriculture.  They  must  also  have  an  inclination,  as  well  as  competent 
understanding  of  the  theory  or  principles  of  the  art.  Books  are  to  be  found  every 
where,  from  which  the  science  of  the  art  is  to  be  obtained ;  and  there  are  eminent 
fanners  in  the  improved  districts  who  take  apprentices  as  pupils.  In  The  Husbandry  of 
Scotland,  the  case  is  mentioned  of  Walker,  of  Mellendean,  an  eminent  farmer  in  Rox- 
burghshire, who  rents  about  2866  acres  of  arable  land,  and  is  distinguished  for  his  skill 
in  agriculture,  who  takes  young  men  under  him  as  apprentices,  who,  instead  of  receiving 
wages,  have  uniformly  paid  him  ten  pounds  each.  Some  of  them  remain  with  him  two 
years,  but  the  greater  number  only  one.  They  eat  in  his  kitchen,  where  they  have 
always  plenty  of  plain  wholesome  food.  He  takes  none  who  are  atx>ve  living  in  that  - 
way,  or  who  will  not  put  their  hand  to  every  thing  going  forward  on  the  farm.  He  has 
sometimes  been  oflfered  ten  times  the  above  sum,  to  take  in  young  gentlemen  to  eat  and 
associate  with  his  own  family,  but  that  he  has  uniformly  declined.  These  young  men 
have  an  opportunity  of  attending  to  every  operation  of  husbandry,  as  practiwd  on 
Walker*s  fiuin ;  and  are  taught  to  hold  the  plough,  ta  sow,  to  build  stacks,  &c. 

Sect.  II.     Of  the  Capital  required  by  the  Farmer, 

4454.  The  importance  of  capital  in  every  branch  of  industry  is  universally  acknow- 
ledged, and  in  none  is  it  more  requisite  than  in  farming.  When  there  is  any  deficiency  in 
that  important  particular,  the  farmer  cannot  derive  an  adequate  profit  from  his  exertions, 
as  he  would  necessarily  be  frequently  obliged  to  dispose  of  his  crops  for  less  than  their 
value,  to  procure  ready  money ;  and  it  would  restrain  him  from  making  advantageous 
purdtBses,  when  even  the  most  favorable  opportunities  occurred.  An  industrious, 
frugal,  and  intelligent  farmer,  who  is  punctual  in  his  payments,  and  hence  in  good 
credit,  will  strive  with  many  difficulties,  and  get  on  with  less  money,  than  a  man  of  a 
difienent  character.  But  if  he  has  not  suflScient  live  stock  to  work  his  lands  in  the  best 
manner,  as  well  as  to  raise  a  sufficient  quantity  of  manure ;  nor  money  to  purchase  the 
articles  required  for  the  farm,  he  must,  under  ordinary  circumstances,  live  in  a  state  of 
penury  and  hard  labor ;  and  the  first  unfavorable  season,  or  other  incidental  misfortune, 
■rill  probably  sink  him  under  the  weight  of  his  accumulated  burdens.  Farmers  are  too 
generally  disposed  to  engage  in  larger  farms  than  they  have  capital  to  stock  and 
cultivate.  This  is  a  great  error ;  for  it  makes  many  a  person  poor  upon  a  large  farm, 
who  might  live  in  comfort  and  acquire  property,  upon  one  of  less  extent.  No  tenant 
can  be  secure  without  a  surplus  at  command,  not  onlv  for  defraying  the  common 
expenses  of  labor,  but  those  which  may  happen  from  any  unexpected  circumstance. 
Wben  a  farmer,  on  the  other  hand,  farms  within  his  capital,  he  is  enabled  to  embrace 
every  favorable  opportunity  of  buying  when  prices  are  low,  and  of  selling  when  they 
are  high. 

4455.  The  amount  ofeapUal  required  must  depend  upon  a  variety  of  circumstances; 
as  whether  it  is  necessary  for  the  farmer  to  expend  any  sum  in  the  erection,  or  in  the 
repair  of  his  farm-house  and  offices;  what  sum  an  in-coming  tenant  has  to  pay  to  his 
predecessor,  for  the  straw  of  the  crop,  the  dung  left  upon  the  farm,  and  other  articles  of 
eimilar  nature ;  the  condition  of  the  farm  at  the  commencement  of  the  lease,  and  whether 
any  suma  must  be  laid  out  in  drainage,  enclosure.  Irrigation,  levelling  ridges,  &c. ;  whether 
i  is  necesvuyto  purchase  lime,  or  other  extraneous  manures,  and  to  what  extent;  on 
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the  period  of  onti^,  and  the  time  at  which  the  rent  becomes  payable,  as  this  U  sometfanes 
exacted,  before  there  is  any  return  ftom  the  lands,  out  of  the  actual  produce  of  which  it 
ought  to  be  paid ;  and,  lastly,  on  its  being  a  grasing,  or  an  arable  fiurm,  or  a  mixture  of 
both. 

4456.  In  patture  dutriclty  the  common  mode  of  estimating  the  amount  of  capital 
necessary,  is  according  to  the  amount  of  the  rent;  and  it  is  calculated,  that  in  ordinary- 
pastures,  every  farmer  ought  to  have  at  his  command,  from  ttiree  to  five  times  the  rent  he 
has  agreed  to  pay.  But  in  the  more  fertile  grssing  districts,  carrying  stock  worth  finora 
9Ctf.  to  30^.  and  even  upwards,  per  acre,  (as  is  the  case  in  many  parts  of  England,)  five 
rents  are  evidently  insufiScient.  IVhen  prices  are  high,  ten  rents  will  frequently  be 
required,  by  those  who  breed  superior  stock,  and  enter  with  spirit  into  that  new  fi^  of 
^Mculation  and  enterpriae. 

4457.  The  cajntal  required  by  an  araJUe  farmer  yvm^  according  to  circumstances* 
lirom  5/.  to  10/.  or  even  15/.  per  acre.  An  ignorant,  timid,  and  penurious  farmer  lays 
out  the  least  sum  he  can  possibly  contrive ;  and  consequently  he  obtains  ^  smallest 
produce  or  profit  from  his  farm.  These,  however,  will  always  increase,  when  accom- 
panied by  spirit  and  industry,  in  proportion  to  the  capital  employed,  if  judiciously  ex- 
pended^  At  the  same  time,  attention  and  economy  cannot  be  dispensed  with.  It  is 
ill-judged  to  purchase  a  horse  at  forty  guineas,  if  one  worth  thirty  can  execute  the 
labor  of  the  farm ;  or  to  lay  out  sums  unnecessarily  upon  expensive  harness,  loaded  with 
useless  ornaments.  Prudent  farmers  also,  who  have  not  a  large  capital  at  command, 
when  they  commence  business,  often  purchase  some  horses  still  fit  lor  labor,  though  past 
their  prime,  and  some  breeding  mares,  or  colts ;  and  in  five  or  six  years,  they  are  fiilly 
supplied  with  good  stock,  and  can  sometimes  sell  their  old  horses  without  much  loss. 
In  every  case,  such  shifts  must  be  resorted  to,  where  there  is  any  deficiency  of  capital. 

4458.  A  mixture  of  arable  and  grass  farming  b,  on  the  whole,  the  most  profitable 
method  of  forming.  Independently  of  the  advantages  to  be  derived  fh>m  the  altemaie 
husbandry  (which  are  always  considerable),  the  chances  of  profit  are  much  more 
numerous  from  a  varied  system,  than  where  one  object  is  exclusively  followed.  Where 
this  mixed  mode  of  farming  is  practised,  the  farmer  will  frequently  rely  on  the  purchase 
of  lean  stock,  instead  of  breeding  his  own ;  and  derives  great  advantage  from  the 
quickness  widi  which  capital  thus  employed  is  returned.  But,  in  that  case,  much  must 
depend  upon  judicious  selection.  In  general  it  may  be  said,  that  to  stock  a  turnip- 
land  arable  farm,  will  require,  at  this  time  (1823),  5i,  or  61.  and  a  clay*land  farm  finoni 
7/.  or  8/.  per  acre,  according  to  circumstances. 

4459.  This  capital  is  necessarily  divided  into  ttvo  parts.  The  one  is  partly  expended  on 
implements,  or  stock  of  a  more  or  less  perishable  nature,  and  partly  vested  in  the  soil ; 
for  this  the  farmer  is  entitled  to  a  certain  annual  gain,  adequate  to  replace,  within  a  given 
number  of  years,  the  sum  thus  laid  out.  The  other  is  employed  in  defraying  the  charges 
of  labor,  &c.  as  they  occur  throughout  the  year ;  the  whole  of  which,  with  the  interest, 
should  be  replaced  by  the  yearly  produce.  These  two  branches  of  expense  on  a  farm  are 
the  first  to  be  attended  to,  both  in  order  of  time,  and  in  magnitude  of  amount. 

4460.  Tlie  most  sati^hctory  statement  hitherto  given  of  the  profit  derived  from  the  ex- 
penditure of  an  adequate  capital  in  arable  farming,  is  that  f\ixiiished  by  George  Rennie, 
Esq.  of  Phantassie,  in  East  Lothian.  On  a  mixed  soil  of  702  English  acres,  he  states 
the  profits  at  IL  5s,  per  English  acre,  or  about  14  per  cent,  on  Sie  capital  employed. 
Rennie  is  one  of  the  very  fint  practical  agriculturists  in  Scotland,  and  has  been  so  sue* 
oessful  as  to  purchase  the  farm  which  he  occupies.  {Code^  ^c.  p.  70—73.) 


Chap.  III. 

On  the  Choice  of  Stock  for  a  Farm, 

4461.  The  stocking  of  a  farm  may  be  considered  as  including  live  stock,  implements, 
servants,  and  seed.  A  considerable  portion  of  a  fievmer's  capital  is  emplo3red  in  ma- 
nures, tUlages,  labor,  &c.  but  a  farm  being  once  engaged,  the  above  are  the  only  descrip- 
tions of  stock  which  admit  of  achoice. 

SacT.  I.     Of  the  Choice  of  Uoe  Stoek. 

4462.  The  animals  required  by  a  farmer  are  of  two  kinds ;  such  aa  are  employed  to 
assist  in  labor,  and  sudi  as  are  used  to  convert  the  produce  of  the  farm  into  food,  or  otbar 
dispooable  commodities. 
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SuancT.  1 .     JJne  Stock  for  the  Purpotes  of  Labor. 

446S.  The  animalt  of  labor  lued  in  Sritish  Jarming  are  exclusively  the  hone  and  the 
ox.  Much  difference  of  opinion  formerly  prevailed,  as  to  which  of  these  two  i»ti»inylff 
should  be  preferred,  and  the  preference  has  generally  been  given  by  speculative  writers 
to  the  ox,  and  by  practical  farmers  to  the  horse.  Lord  Kainres  in  the  last  century,  and 
Lord  Somerville  in  the  present,  may  be  considered  the  principal  advocates  for  the  ox. 
To  their  arguments,  and  to  all  others,  the  following  objections  have  been  stated  by  the 
able  author  of  the  supplement  to  the  6th  edition  of  The  Gentleman  Fanners  and  they  may 
be  considered  as  conveying  the  sentiments,  and  according  with  the  practice  of  all  the  best 
informed,  and  most  extensive  Britisli  farmers. 

44G1  Tkeftnt  d^ecUon  to  oaen  is,  that  they  too  unfit  for  die  various  labon  of  modern  hcubandry,— 
for  UaveUing  on  hard  roacU  In  particular,-* for  all  distant  carriagfSj— and  generaUj  for  every  kind  of 
work  which  reouires  di^Mtch :  and  what  sort  of  work  often  does  not  in  this  variable  climate?  A  groat 
part  of  a  fkrmer's  work  Is  indeed  carried  on  at  home,  and  it  may  still  be  thought  that  this  may  be  done  by 
oxen,  while  one  or  more  horse-teams  are  employed  in  carrying  the  pnxhipe  to  market,  and  bringing  home 
manyre  and  (bel.  But  it  is  unnecessary  to  appeal  td  the  author  of  TAe  wealth  cif  ^atiom,  to  prove  the 
impracticability  of  this  division  of  bibor,  unless  upon  very  large  farms;  and  even  on  these  Uie  aavantagea 
of  such  an  arrangement  are  at  heA  extremely  problematicid.  The  dififerant  kiodi  of  farm-work  do  no^ 
proceed  at  the  same  time ;  but  every  season,  ana  even  every  change  of  weather,  demands  the  fiumer's  at- 
tention to  some  particular  employment,  rather  than  to  others,  when  his  teams  are  capable  of  performing 
every  sort  of  work,  he  brines  them  all  to  bear  for  a  time  upon  the  most  impqptaot  labon  of  every  season  ; 
and  when  that  is  dispatched,  or  interrupted  tiy  unfavorable  weather,  the  Uws  urgent  branches  are  ^leedUy 
executed  by  the  same  means.  This  is  one  cause,  more  important  perhaps  than  any  other,  why  oxen  have 
ceased  to  be  employed ;  for  even  ploughing,  which  they  can  perform  better  than  any  other  kina  of  work,  !■ 
ccaroely  ever  going  forward  all  the  year ;  and  for  some  months  In  winter,  the  weather  often  prevents  it 
altogether. 

4465.  Another  objection  is,  that  an  ox  team  capable  of  performing  the  work  of  two  hones,*even  lueh  kind 
of  work  as  they  can  perform,  ocmsumes  the  produce  of  consideraliiy  njbre  land  than  the  horses.  If  this  bo 
the  case,  it  is  of  no  great  importance,  either  to  the  farmer  or  the  community,  whether  the  land  be  under 
oats,  or  under  herbage  and  roots.  The  only  circumstance  to  be  attended  to  here.  Is,  the  carcase  of  die  ox : 
the  value  of  this,  in  stating  the  consumption  o^  produce,  must  be  added  to  the  value  of  his  labor,  He  con. 
aumeB,flrom his  birth,  till  no  goes  to  the  shambles,  thep«oduceof  a  certain  number  of  acres  of  hwd:  the 
return  he  makes  for  this  is  so  much  beef,  and  so*many  years*  labor.  The  consumption  of  produce  mhst  there- 
Ibre  be  divided  between  these  two  articles.  To  find  the  share  that  should  be  allotted  to  each,  the  first  thiiw 
is  to  ascertain  how  many  acres  of  grass  and  roots  would  produce  the  same  weight  of  beef  from  an  ox,  brad 
and  reared  for  beef  akme,  and  slaughtered  at  three  or  four  years*  old.  'What  remains  has  been  consumed 
in  producing  labor.  The  next  thing  is  to  compare  this  consumption  with  that  of  the  horse,  which  produces 
nothing  but  labor.  By  this  simple  test,  the  question,  viewing  it  upon  a  broad  national  ground,  must  evl^ 
dently  be  determined.  Every  one  may  easily  make  such  a  calcuUtioQ  suited  to  the  drcumstanoes  of  his 
ISirm ;  none  that  could  be  offered  would  apply  to  every  situation.  But  it  will  be  found,  that  if  even  three 
oxen  were  able  to  do  the  work  of  two  horses,  the  advantages  In  this  point  of  view  would  still  be  on  the  dde 
of  the  horses ;  and  the  first  objection  applies  with  undiminished  force  besides. 

4466.  The  mone^'price  qf  tMe  kor$e  ando*^  it  is  evident,  is  merriy  a  tempoiur  and  faicldental  circnm- 
stance,  which  depends  upon  the  demand.  A  work  ox  may  be  got  for  less  than  half  the  price  of  a  horse,  be- 
cause there  is  litUe  or  no  demand  for  working  oxen,  while  the  demand  for  horses  by  mannfticturBS^oom- 
merce,  pleasure,  and  war,  enhance  the  price  of  fium-horses,  as  well  as  of  the  food  they  consume.  Those 
who  wish  to  see  horses  banished  Arom  all  sorts  of  agricultural  labor,  would  do  well  to  consider  where  they 
are  to  be  reared  for  the  numerous  wants  of  the  other  classes  of  societr.  Besides,  if  two  oxen  must  be  kept 
for  doing  the  work  of  one  hiMse,  It  ought  to  be  foreseen,  that  thoufl^  beef  may  be  more  abundant  than  at 
present,  there  will  be  a  corresponding  defioiency  in  the  production  of  mutton  and  wool.  A  greater  fportioa 
of  the  arable  Und  of  the  country  must  be  withdrawn  from  yielding  the  food  of  man  diiecUy,  and  keot  un- 
der cattle  crops,  which,  however  necessary  to  a  certain  extent  for  preserving  the  fertility  of  the  soil,  oo  not 
retuiB  human  food,  on  a  comparison  with  corn-crops,  in  sogreata  proportion  as  that  of  <m6  to.dx  Rooiany 
given  extent  of  land  of  the  same  quality. 

4467.  The  demand/or  oxen  is  confined  almott  every  where  to  the  shambles  /  and  by  the 
improvements  of  modem  husbandry,  they  are  brought  to  a  state  of  profitable  maturity  at 
an  early  age.  No  difference  in  price  at  setting  to  work,  —  no  increase  of  weight  while 
working,  —  no  saving  on  the  value  of  the  food  consumed,  can  ever  make  it  the  interest 
of  tillage  farmers  generally,  to  keep  oxen  as  formerly,  till  itiev  are  eight  or  ten  years  old. 
Hiey  judiciously  obtain  the  two  products  from  different  kincu  of  animals,  each  of  them 
Irom  the  kind  which  is  best  fitted  by  nature  to  afford  it,  -*the  labor  from  the  horse,  and 
the  beef  alone  from  the  ox.  And  though  the  price  of  the  horse  is  almost  wholly  sunk  at 
last,  during  the  period  of  his  labor  he  has  been  paying  a  part  of  it  every  year  to  a  fund, 
which,  before  his  usual  term  <*xpires,  becomes  sufficiently  large  4o  indemnify  his  owner. 
Tlie  ox,  on  the  other  liand,  is  changed  three  or  four  times  during  the  same  period ;  and 
each  of  them  gives  nearly  as  large  a  carcase  for  the  food  of  man,  as  if  his  days  had  been 
unprofitably  prolonged  in  executing  labor,  from  which  be  has  been  gradually  exempted 
in  Britain,  in  France,  and  in  other  countries,  very  nearly  in  proportion  to  the  progress  of 
correct  systems  of  husbandry. 

4468.  The  description  of  horse  which  a  fanner  ought  to  choose  will  depend  chiefly  on 
the  soil  of  the  farm,  and  partly  also  on  the  quantity  of  road-work.  Stiff*  lands  require 
obviously  a  heavier  and  more  powerful  breed  than  such  as  are  light  and  hilly.  In  the 
latter  case,  two  of  the  best  breeds  are  the  Clevelands  and  Clydesdale,  or  some  local  crosa 
with  these  breeds.  In  general,  it  is  not  advisable  to  procure  horses  from  a  climate  mate- 
rially diff'erent  from  that  where  they  are  to  remain ;  and  therefore^  for  various  reasons,  a 
prudent  farmer  will  look  out  for  the  best  in  his  neighborhood.     Often,  however,  he  is 
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obliged  to  take  the  stock  of  his  predeoenor,  and  this  he  can  only  get  rid  of  or  improve 
to  his  mind  by  degrees.  The  fiurm-boraes  in  most  parts  of  England  are  much  too  cum- 
brous and  heavy,  and  are  more  fitted  for  drawing  heavy  drays  or  waggons  in  towns, 
than  for  the  quick  step  required  in  the  operations  of  agriculture. 

4469.  The  olffecHons  of  Davis  of  Longleat  to  the  unng  of  large  heavyhteied  kortes^  in 
preference  to  the  smart,  the  active,  and  the  really  useful  breeds,  merit  particular  attention. 
In  some  situations,  the  steepness  of  the  hills  and  the  heaviness  of  the  soil  require  more 
than  ordinary  strength  ;  but  in  such  cases,  he  maintains,  that  it  would  be  better  to  add 
to  the  number  of  horses,  than  to  increase  their  size.  Great  horses  not  only  cost  propor- 
tionably  more  at  first  than  small  ones,  but  require  much  more  food,  and  of  a  better 
quality,  to  keep  up  their  flesh,  llie  Wiltshire  carter  also  takes  a  pride  in  keeping  them 
as  fat  as  possible ;  and  their  food  (which  is  generally  barley)  is  given  without  stint.  In 
many  instances,  indeed,  the  eipense  of  keeping  a  fine  team  of  horses,  amounts  neariy  to 
the  rent  of  the  fium  on  which  they  are  worked.  They  are  purchased  young  when  two 
years  old  colts,  and  sold  at  five  or  six  years  of  age  for  the  London  drays  and  waggons. 
The  expense  of  their  maintenance  is  very  seldom  counterbalanced  by  the  difiRerence  of 
price,  more  especially  as  such  horses  are  gently  worked  when  young,  that  they  may 
attain  their  full  size  and  beauty.  In  ploughing  light  soils,  the  strength  of  a  dray-horse 
is  not  wanted ;  and  in  heavy  soib,  the  weight  of  the  animal  does  injury  to  the  land. 

SuMxcT.  S.     Of  the  Choice  (fLioe  Stock/or  the  Purposes  ^breeding  or  feeding. 

4470.  The  most  desirable  properties  of  Ikie  stock  destined  for  food  are  considered  in  The 
Code  of  Agriculture^  in  respect  to  size,  form,  a  tendency  to  grow,  early  maturity,  hardiness 
of  constitution,  proUfic  properties,  quality  of  fleah*  a  disposition  to  fatten^  and  lightness 
of  ofial. 

4471.  Before  the  Amprovements  introduced  by  BakeweU,  the  value  of  an  animal  was 
entirely  judged  of  by  its  bulk ;  and  if  a  great  size  could  be  obtained,  more  regaid  was 
paid  to  the  price  the  animal  ultimately  fetched,  than  to  the  cost  -ci  its  food.  Of  late, 
since  breeders  bep;an  to  calculate  with  more  precision,  small  or  moderate-sized  *"tipnU 
have  been  generally  preferred,  for  the  following  reasons:  — 

4472.  SmaU'Sixed  animals  are  more  easily  kept,  they  thrive  on  shorter  heri)age,  they 
collect  food  where  a  large  animal  could  hardly  exist,  and  thence  are  more  profitable. 
Their  meat  is  finer  grained,  produces  richer  gravy,  has  often  a  superior  flavor,  and  is 
commonly  more  nicdy  marbled,  or  veined  with  fat,  especially  when  they  have  been  fed 
for  two  years.  Large  animals  are  not  so  well  calculated  for  general  consumption  as 
the  moderate-sized,  particularly  in  hot  weather ;  large  animals  poach  pastures  more  than 
small  ones ;  they  are  not  so  active,  require  more  rest,  collect  their  food  with  more  la- 
bor, and  will  only  consume  the  nicer  and  more  delicate  sorts  ef  plants.  Smait  oows 
of  the  true  dairy  breeds  give  proportionably  more  milk  than  large  ones.  Small  cattle 
may  be  fattened  solely  on  grass  of  even  moderate  quality ;  whereas  the  large  require  the 
richest  pastures,  or  to  be  stall-fed,  the  expense  of  which  exhausts  the  profit  of  the  fiumer. 
It  is  much  easier  to  procure  well-shaped  and  kindly-feeding  stock  of  a  small  size  than  of 
a  large  one.  SmalUsized  cattle  may  be  kept  by  many  persons  who  cannot  afibrd  either 
to  purchase  or  to  maintain  large  ones,  and  by  whom  the  loss,  if  any  accident  should 
happen  to  them,  can  be  more  easily  borne.  The  small-sized  sell  better;  for  a  butchery 
from  a  conriction  that,  in  proportion  to  their  respective  dimensions,  there  is  a  gieater 
superficies  of  valuable  parts  in  a  small  than  in  a  large  animal,  will  give  more  money  fbr 
two  oxen  of  twelve  stone  each  per  quarter,  than  for  one  of  twenty-four  stone. 

4473.  Infaoar  of  the  large-idxed^  it  is,  on  the  other  hand,  contended,  that  without  debat- 
ing whether  from  their  birth  till  they  are  slaughtered  the  large  or  the  small  one  eats 
most  for  its  site,  yet  on  the  whole  the  large  one  will  pay  the  grasier  or  fiurmer  irtko 
ikttens  him  as  well  for  its  food ;  that  though  some  large  oxen  are  ooarse-grained,  yet 
where  attention  is  paid  to  the  breed  (as  is  the  case  with  the  Herefordshire),  the  la^ge 
ox  is  as  delicate  food  as  the  small  one ;  that  if  the  smsll-sised  are  better  calculated  for 
the  consumption  of  private  families,  of  villages,  or  of  smsll  towns,  yet  that  large  cattle 
are  fitter  for  the  markets  of  great  towns,  and  in  particular  of  the  metropolis ;  that  were 
the  flesli  of  the  small-sized  ox  better  when  firesh,  yet  the  meat  of  the  large-staed  b  un- 
questionably more  calculated  for  salting,  a  most  essential  object  in  a  maritime  and  oonu 
mercial  country,  for  the  thicker  the  beef  the  better  it  will  retain  its  juices  when  salted^ 
and  the  ^tter  it  is  for  long  voyages ;  that  tfie  hide  of  the  large  ox  is  of  very  great  conse- 
quence in  various  manufactures ;  that  laige  stock  are  in  general  distinguished  by  a 
greater  quietness  of  disposition ;  that  where  the  pastures  are  good,  cattle  and  sheep  will 
increase  in  size,  without  any  particular  attention  on  the  part  of  the  breeder ;  laige  et'iTfiU 
are  therefore  naturally  the  proper  stock  fbr  such  pastures ;  that  the  art  of  fioiening  cattle^ 
and  even  sheep,  with  oil-cake,  being  much  improved  and  extended,  the  advantage  of  that 
ptactice  would  be  of  less  oonaequence,  unkn  large  oxen  were  hred».  as  small  as*D 
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can  be  fattened  with  gnus  and  turnips,  as  well  as  oil-OBke ;  and,  lastly,  that  large  oxen 
are  better  calculated  for  working  thiui  small  ones,  two  Uurge  oxen  being  equal  to  £mu! 
small  ones  in  the  plough  or  the  cart 

4474.  Such  are  the  arguments  generally  made  ute  of  on  both  sides  tfthe  pusdon  ;  from 
which  it  appears  that  much  must  depend  upon  pastures,  taste,  mode  of  consumption^ 
markets,  &c.  and  that  both  sides  have  their  advantages.  The  intelligent  breeder,  how- 
ever, (unless  his  pastures  are  of  a  nature  peculiarly  forcing,)  will  naturally  prefer  a 
moderate  siie  in  the  stock  he  rears.  Davis,  of  Longleat,  one  of  the  ablest  agriculturists 
England  has  produced,  has  given  some  useful  observations  on  the  subject  of  size. 
He  laments  that  the  attempts  which  have  been  made  to  improve  the  breeds  of  cows, 
horses,  and  sheep,  have  proceeded  too  much  upon  the  principle  of  enlarging  the  sise  of 
the  animal ;  whereas,  in  general,  the  only  real  improvement  has  been  made  in  the  pig, 
and  that  was  by  reducing  its  size,  and  introdudng  a  kind  that  will  live  hardier,  and 
come  to  greater  perfection  at  an  earb'er  age. 

4475.  Though  it  is  extremely  desirable  to  bring  the  shape  of  cattle  to  as  much  perfection 
as  possible,  yet  profit  and  utility  ought  not  to  be  sacrificed  for  mere  beauty  which  may 
please  the  eye  but  will  not  fill  the  pocket,  and  which,  depending  much  upon  caprice, 
must  be  often  changing.  In  regard  to  form,  the  most  experienced  breeders  seem  to 
concur  in  the  following  particulars :  -—  That  the  form  or  shape  should  be  compact,  so 
that  no  part  of  the  animal  should  be  disproportioned  to  the  other  parts,  and  the  whole 
distinguished  by  a  genend  fulness  and  rotundity  of  shape ;  that  the  chest  should  be 
broad,  for  no  animal  whose  chest  is  narrow  can  easily  be  made  fat ;  that  the  carcase 
should  be  deep  and  straight ;  that  the  belly  should  be  of  a  moderate  size;  for  when  it  is 
more  capacious  than  common  in  young  animals  it  shews  a  diseased  state,  and  in  older 
ones  it  is  considered  a  proof  that  the  animal  will  not  return  in  fiesh,  in  mUk,  or  in  labor, 
the  value  of  the  extra  quantity  of  fruit  which  it  consumes ;  that  the  legs  should  be 
short,  for  the  long-limbed  individuals  of  the  same  family  or  race  are  found  to  be  the 
least  hardy,  and  the  most  difficult  to  rear  or  to  fatten ;  and  that  the  head,  the  bones, 
and  other  parts  of  inferior  value,  should  be  as  small  as  is  consistent  with  strength,  and 
with  the  other  properties  irhich  the  animal  ought  to  possess.  In  animals  bred  for  the 
shambles,  the  form  must  likewise  be  such  as  to  contain  the  greatest  possible  pvoportion 
of  the  finer  compared  to  the  coarser  and  less  valuable  parts  of  the  animal.  This,  by 
selection,  may  be  attained,  and  thus  the  wishes  of  the  consumer  may  be  gratified.  Aa 
to  the  broad  loins  and  full  hips,  which  are  considered  as  a  point  of  exceUence  in  parti- 
cular breeds,  it  is  evident  that  the  old  narrow  and  thin  make,  required  improvement ;  but 
the  alteration  is  now  carried  to  a  faulty  excess,  and  often  occasions  great  difficulty  and 
danger  in  calving. 

4476.  The  form  of  animals  has  fortunately  attracted  the  attention  of  an  eminent  sur- 
geon, Henry  Cline,  Esq.  of  London,  whose  doctrines  we  have  already  laid  down  at 
lengdi  (1995.),  and  the  substance  of  whidi  is :  —  That  the  external  form  is  only  an  indi-> 
cation  of  the  internal  structure ;  that  the  lungs  of  an  animal  is  the  furst  object  to  be 
attended  to,  for  on  their  size  and  soundness  the  health  and  strength  <^  an  animal  prin* 
cipally  depend ;  that  the  external  indications  of  the  size  of  the  lungs  are  the  form  and 
size  of  the  chest,  and  its  breadth  in  particular ;  that  the  head  should  be  small,  as  by  this 
the  birtii  is  facilitated ;  as  it  affords  other  advantages  in  feeding,  &c.  and  as  it  generally 
indicates  that  the  animal  is  of  a  good  breed ;  that  the  length  of  the  neck  should  be  in 
proportion  to  the  size  of  the  animal,  that  it  may  collect  its  food  with  ease ;  and  that  the 
muscles  and  tendons  should  be  large,  by  which  an  animal  is  enabled  to  travel  with 
gieater  facility.  It  was  formerly  the  practice  to  estimate  the  value  of  animals  by  the  size 
of  their  bones.  A  large  bone  was  considered  to  be  a .  great  merit ;  and  a  fine-boned 
aninud  always  implied  great  size.  It  is  now  known  that  this  doctrine  was  carried  too 
fiv.  The  strength  of  an  animal  does  not  depend  upon  the  bones,  but  on  the  Busdes ; 
and  when  the  bones  are  disproportionably  large,  it  indicates,  in  Cline*s  opinion,  an 
imperfection  in  the  organs  of  nutrition.  Bakewell  strongly  insisted  on  the  advantage 
of  small  bones ;  and  the  celebrated  John  Hunter  declared  that  small  bones  vrere  gene- 
rally attended  with  corpulence  in  all  the  various  subjects  he  had  an  opportunity  of 
examining.  A  small  hope,  however,  being  heavier  and  more  substantial,  requires  as 
much  nourishment  as  a  hollow  one  with  a  lai^^  circumference. 

4477.  Among  the  qualities  for  which  thorough-bred  cattle  and  sheep  are  distinguished, 
that  of  being  good  growers,  and  having  a  good  length  of  frame,  is  not  the  least  essen- 
tial. The  meaning  of  which  is,  that  the  animal  should  not  only  be  of  a  strong  and 
healthy  constitution,  but  ^leedily  should  grow  to  a  proper  size.  As  specimens  of  rapid 
growth,  a  steer  of  three  years  old,  when  well  fed,  will  weigh  from  80  to  90  or  100  stone, 
14  lb.  to  the  stone ;  and  a  two-year  old  Leioester  wedder,  from  25  to  28  lb.  per  quarter, 
immediately  after  his  second  fleece  is  taken  from  him.  Animals  having  the  prc^ierty  of 
growing,  are  usually  strsight  in  their  back  and  belly ;  their  shoulders  well  thrown  back, 
and  tlieir  bdly  nther  light  than  otherwise.   .  At  the  lom^  time,  a  gauptpeii  iind  paucity 

S  A  2 


724  PRACTICE  OF  AGRICULTURE.  Pa»t  III. 

of  intttdiies  ibould  be  guarded  against,  as  a  most  material  defect,  indicating  a  very  un- 
thrifty animal.  Being  too  light  of  bone,  as  it  is  termed,  is  also  a  great  fiuilt.  A  good 
grower,  or  hardy  animal,  has  always  a  middling  sized  bone.  A  bull  distinguished  for 
getting  good  growers,  is  inestimable ;  but  one  whose  progeny  takes  an  unnatural  or 
gigantic  size,  ought  to  be  avoided 

4478.  Arniring  toon  at  perfectionf  not  only  in  point  of  growth  or  sise,  but  in  respect 
of  fatness,  is  a  material  object  for  the  farmer,  as  his  profit  must  in  a  great  measure  de- 
pend upon  it.  Where  animals,  bred  for  the  carcass  merely,  become  fat  at  an  early  age, 
they  not  only  return  sooner  the  price  of  their  food,  with  profit  to  the  feeder,  but  in 
general  also,  a  greater  yalue  for  their  consumption,  than  slow-feeding  animals.  This 
desirable  property  greatly  depends  on  a  mild  and  docile  disposition  ;  and  as  this  docility 
of  temper  is  much  owing  to  the  manner  in  which  the  animal  is  brought  up,  attention  to 
inure  them  early  to  be  familiar,  cannot  be  too  much  recommended.  A  tamed  breed 
also  has  other  advantages.  It  is  not  so  apt  to  injure  fences,  or  to  break  into  adjacent 
fields ;  consequently  it  is  less  liable  to  accidents,  and  can  be  reared,  supported,  and 
fattened,  at  less  expense.  Tlie  property  of  early  maturity,  in  a  populous  country,  where 
the  consumption  of  me4t  is  great,  is  extremely  beneficisi  to  the  public,  as  it  evidently 
tends  to  furnish  greater  supplies  to  the  market;  and  this  propensity  to  fatten  at  an 
early  age>  is  a  sure  proof,  that  an  animal  will  fktten  speedily  at  a  later  period  of  hia 
life. 

4479*  In  the  wilder  and  bleaker  parts  of  a  country,  the  potteMOon  rfa  hardy  and  heaithy 
eonstihUkmt  is  a  most  valuable  property  in  stock.  Where  the  surfkoe  is  bairen,  and  the 
climate  rigorous,  it  is  essential  that  the  stock  bred  and  maintained  there,  should  be  able 
to  endure  the  severities  and  ricissitudes  of  the  weather,  as  well  as  scarcity  of  food,  bard 
work,  or  any  other  circumstance  in  its  treatment,  that  might  subject  a  more  delicate 
breed  to  injury.  In  this  respect,  di£Perent  kinds  of  stock  greatly  vary ;  and  it  is  a  matter 
of  much  coosequenoe,  to  select,  for  different  situations,  cattle  with  constitutions  suitable 
to  the  piace  where  they  are  to  be  kept  It  is  a  popular  belief,  that  dark  colors  are 
indications  of  hardiness.  In  mountain  breeds  of  cattle,  a  rough  pile  is  reckoned  a  de- 
sirable property,  more  especially  when  they  are  to  be  kept  ou^all  winter.  It  enables 
them  to  fiue  the  storm,  instead  of  shrinking  from  it.  Hardy  breeds  are  exempted  from 
various  diseases,  such  as  having  yellow  fat,  also  being  blackfl^ed,  defects  so  injurious  to 
stock. 

4480.  2^  prolific  quality  <f  a  hreed  is  a  matter  deserving  attention.  The  females  of 
some  breeds  both  bear  more  frequentiy  than  usual,  and  also  have  frcquentiy  more  than 
one  at  a  birth.  Hus  property  runs  more  strikingly  in  sub-varieties,  or  individual  fiuni- 
lies ;  and  though  parUy  owing  to  something  in  the  habits  of  animab,  and  partiy  to  their 
previous  good  or  bad  treatment,  yet  in  some  degree  seems  to  depend  upon  the  seasons, 
some  years  being  more  distinguished  for  twins  than  others.  In  breeding,  not  only  the 
numbers,  but  the  sex  of  the  ofispring,  in  some  cases,  seem  to  depend  upon  the  female 
parent.  Two  cows  produced  fourteen  females  each  in  fifWen  years,  though  the  bull  was 
changed  every  year.  It  is  singular,  that  when  they  produced  a  bull  calf,  it  was  in  the 
aame  year.  Under  similar  circumstances,  a  great  number  of  males  have  been  produced 
by  the  same  cow  in  succession,  but  not  to  the  same  extent. 

4481.  Breeds  are  likewise  distinguished  by  ihe  quality  of  their  Jlah.  In  some  kinda 
it  is  coarse,  hard,  and  fibrous ;  in  others  pf  a  finer  grain  or  texture.  In  some  breeda 
also,  the  flavor  of  the  meat  u  superior ;  the  gravy  they  produce,  instead  of  being  white 
and  insipid,  is  high  colored,  well  flavored,  and  rich ;  and  the  fkt  is  intermixed  among 
the  fibres  of  the  muscles,  giving  the  meat  a  streaked,  or  marbled  appearance.  Breeds 
whose  flesh  have  these  properties,  are  pecuUariy  valuable.  Hence  two  animals  of  nearly 
the  same  degree  of  fatness  and  weight,  and  who  could  be  fed  at  nearly  the  same  expense 
to  the  husbandman,  will  sell  at  very  different  prices,  merely  from  the  known  chancter  of 
their  meat. 

448S.  J  ditpotitton  to  fatten  is  a  great  object  in  animals  destined  for  the  shambles.  Some 
animals  possess  this  property  during  the  whole  progress  of  their  lives,  while  in  others,  it 
only  takes  place  at  a  more  advancwl  period,  when  they  have  attained  their  full  growth* 
and  are  furnished  at  the  same  time  with  a  suitable  supply  of  food.  Hiere  are  in  this 
respect  other  distinctions :  most  sorts  of  cattie  and  sheep,  which  have  been  bred  in  hilly 
countries,  will  become  fat  on  low  land  pastures,  on  which  the  more  refined  breeds  would 
barely  live;  some  animals  take  on  fat  very  quickly,  when  the  proper  food  has  been 
supplied,  and  some  individuals  have  been  found,  even  in  the  same  breed,  which  have,  in 
a  given  time,  consumed  the  least  proportional  weight  of  the  same  kind  of  food,  yet 
have  become  fat  at  the  quickest  rate.  Even  in  the  human  race,  with  littie  food,  some 
will  grow  immoderately  corpulent.  It  is  probably  from  internal  conformation,  that  this 
property  of  rapid  fattening  is  derived. 

4483.  The  advantaget  and  duaduantaget  of  fattening  oatUe  and  theepf  at  least  to  tho 
extent  frequentiy  prsctiied  at  present,  are  points  that  have  of  late  attracted  much  public 
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attetition.  But  any  controTeny  on  that  subject  can  only  arise  from  want  of  proper  dis- 
crimination. Fat  meat  is  unquestionably  more  nourishing  than  lean,  though  to  digest 
this  oily  matter,  there  are  required,  on  account  of  its  difficult  solubility,  a  good  bilei 
much  saliva,  and  a  strong  stomach ;  consequently  none,  excepting  those  who  are  in  the 
most  vigorous  state  of  health,  or  who  are  employed  in  bard  labor,  can  properly  digest  it. 
Though  fat  meat,  however,  is  unfit  for  general  consumption,  yet  experiments  in  the  art 
of  fattening  animals,  are  likely  to  promote  useful  discoveries ;  and  though,  in  the  course 
of  trying  a  number  of  experiments,  errors  and  excesses  may  be  committed,  yet  on  the 
whole,  advantage  may  be  derived  from  the  knowledge  thus  to  be  obtained.  As  the  bone 
also  gains  but  Uttle  in  the  fatting  animal,  and  the  other  offid  becomes  proportionably  less, 
as  the  animal  becomes  more  fat»  the  public  has  not  sustained  much  loss  by  over-fatted 
animals.  To  kill  even  hogs  till  they  are  thoroughly  fat,  is  exceeding  bad  economy.  An 
ox  or  cow,  though  the  little  flesh  it  has  may  be  of  good  quality,  yet  presents,  when  lean, 
little  but  skin  and  bone ;  and  if  slaughtered  in  thist  state  would  neither  indemnify  the 
owner  for  the  expense  of  breeding  and  maintaining  it,  nor  benefit  the  public.  A  coarse 
end  heavy-fleshed  ox,  which  would  requiro  a  very  long  time,  and  much  good  food  to 
fatten,  may  be  slaughtered  with  most  advantage  while  rather  lean.  It  is  not,  however, 
so  much  the  extent  of  fiit,  as  the  want  of  a  sufficient  quantity  of  lean  flesh,  of  which 
the  consumer  complains ;  for  it  cannot  be  doubted,  that  the  lean  flesh  of  a  fat  animal  is 
superior  in  quality,  and  contains  more  nourishment,  than  any  other  meat. 

4484.  Handling  wdl.  The  graxiers  and  butchers  in  various  parts  of  the  kingdom  have 
recourse  to  the  hand,  and  the  feeling  of  the  skin,  or  cellular  membrane,  for  ascertaining  a 
disposition  to  flitten ;  and  since  Bakewell  directed  the  public  attention  so  much  to  breed- 
ing, that  practice  has  become  more  generally  known.  Handling  cannot  easily  be  defined^ 
and  can  only  be  learnt  by  experience.  The  skin  and  flesh  of  cattle,  when  handled,  should 
feel  soft  to  the  touch,  somewhat  resembling  that  of  a  mole,  but  with  a  little  more  resistance 
to  the  finger.  A  soft  and  mellow  skin  must  be  more  pliable,  and  more  easily  stretched 
out,  to  receive  any  extraordinary  quantity  of  fat  and  muscle,  than  a  thick  or  tough  one* 
The  rigid-skinned  animal  must  therefore  always  be  the  most  difficult  to  fatten.  In  a 
good  sheep,  the  skin  is  not  only  soft  and  mellow,  but  in  some  degree  elastic.  Neither 
cattle  nor  sheep  can  be  reckoned  good,  whatever  their  shapes  may  be,  unless  they  ara 
first-rate  handlers.  The  improved  short-horned  breed,  besides  their  mellowness  of  skin, 
are  likewise  distinguished  by  softness  and  silkiness  of  hair.  Too  great  a  length,  however, 
ought  not  to  be  aimed  at,  since  it  is  not  easy,  in  that  case,  to  preserve  a  due  proportion 
in  the  appearance  of  the  animal,  without  whidi  it  cannot  be  considered  perfect. 

4485.  Lightness  <f  ^al.  An  animal  solely  bred  for  the  shambles,  should  liave  as 
little  offiil,  or  parts  ofinferior  value,  as  possible  (consistently  with  the  health  of  the 
animal),  and  consequently  a  greater  proportion  of  meat  applicable  as  food  for  man* 
This,  Uierefore,  the  skilful  farmer  will  also  keep  in  view  in  selecting  his  species  of 
stock.  {Code^  ^c.) 

SscT.  II.     Of  the  Choice  of  AgricuUnral  Impiements,  Seedi  and  Plants. 

4486.  The  variety  and  excellence  of  agricultural  implements  b  so  great  that  the  predent 
farmer  in  regard  to  that,  as  well  as  in  every  other  branch  of  his  art,  must  study  economy. 
He  should  not  incur  au  unnecessary  expense  in  buying  them,  nor  in  purohssing  more 
than  are  essentially  requisite,  and  can  be  profitably  used.  This  maxim  ought  to  be  more 
especially  attended  to  by  young  improvers,  who  are  often  tempted,  under  the  spedoua 
idea  of  diminishing  labor,  and  saving  expense,  to  buy  a  superfluous  quantity  of  imple- 
ments, which  they  afterwards  find  are  of  little  use.  (Coventry's  Disc*  p.  47.)  It  is 
remarked  by  an  intelligent  author  on  matters  of  husbuidry,  tliat  a  great  diversity  of 
implements^  as  they  are  more  rarely  used,  prove  in  genezal  a  source  of  vexation  and 
disappointment,  rather  than  of  satisfaction  to  the  fiumer. 

4487.  The  different  imjUements  required  by  the  farmer  are :  those  of  tillage,  for  drilling 
or  sowing  com ;  for  rei^;>ing  corn ;  for  harvesting  com ;  for  threshing  and  cleaning  corn ; 
for  mowing  and  harvesting  hay ;  of  conveyance  ^  for  draining ;  for  harnessing  stock  ; 
for  rolling  land ;  for  the  dairy ;  and,  for  miscellaneous  purposes. 

4488.  In  jmrchasing  implementSf  the  following  rules  are  to  be  observed  ?  they  should 
be  simple  in  their  constructiooj  both  that  their  uses  may  be  more  easily  understood,  and 
that  any  common  workman  may  be  able  to  repair  tliem,  when  they  get  Out  of  order ; 
the  materials  should  be  of  a  durable  nature,  that  the  labor  may  be  less  liable  to  inter- 
ruption from  their  accidental  failure ;  their  form  sliould  be  firm  and  compact,  that  tliey 
may  not  be  injured  by  jolts  and  shaking }  and  that  they  may  be  more  safely  worked  by 
country  laborers,  who  are  but  little  accustomed  to  the  use  of  delicate  tools.  In  the  larger 
machines,  ^mmetry,  and  lightness  of  shape,  ought  to  be  particularly  attended  to :  for  a 
heavy  carriage,  like  a  great  horse,  is  worn  out  by  its  own  weight,  nearly  as  much  as  by 
what  he  carries.     The  wood  should  be  cut  up  and  placed  in  a  position  the  best  calcuj- 
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lated  to  TOLBt  pressure ;  and  mortbes,  so  likely  to  weaken  the  wood,  should,  as  tnuch  at 
possible,  be  avoided ;  at  the  same  time,  implements  should  be  made  as  light  as  is  con- 
sistent with  the  strength  that  is  necessary.  Their  price  should  be  such,  t^  farmers  in 
moderate  circumstances  can  a£ford  to  buy  them ;  yet  for  the  sake  of  a  low  price,  the  ju- 
dicious farmer  i^ill  not  purchase  articles,  either  of  a  flimsy^  fabric,  or  a  faul^  form ;  and 
implements  ought  to  be  suited  to  the  nature  of  the  country,  whether  hilly  or  level,  and 
more  especially  to  the  quality  of  the  soil ;  for  those  which  are  calculated  for  light  land, 
will  not  answer  equally  well  in  soils  that  are  heavy  and  adhesive.    (Code.) 

4489*.  In  the  choice  of  teed  com  regard  must  be  had  to  procure  it  fkt>m  a  suitable  soil 
and  climate,  and  of  a  suitable  variety.  A  change  from  one  soil  to  another  of  a  different 
quality,  is  generally  found  advantageous ;  but  this  is  not  always  the  case  as  to  climate. 
Thus  some  of  the  varieties  of  oats,  as  the  Angus  oat,  which  answers  well  in  most  parts  of 
Scotland,  is  found  not  to  fill  in  the  ear,  but  to  shrivel  up  after  blossoming  in  the  south  of 
England.  In  like  manner,  the  woolley-chafed  white  wheats  of  Essex  and  Kent,  rot  in 
the  ear,  when  grown  in  the  moist  climate  of  Lancashire.  In  settling  on  a  farm  in  a  coun- 
try with  which  the  farmer  is  little  acquainted,  he  will  often  find  it  adviseable  to  select 
the  best  seed  he  can  find  in  the  neighborhood,  and  probably  to  resift  it  and  free  it  from  the 
seeds  of  weeds  and  imperfect  grains.  Particular  care  is  requisite  in  selecting  the  seed  of 
the  bean  and  pea,  as  no  crop  depends  more  on  the  variety  being  suited  to  the  soil  and  cli- 
mate. Thus,  on  hot  gravelly  soils  in  the  south,  the  late  grey  pea  would  produce  little 
haulm  and  no  pulse ;  but  the  early  varieties,  or  tiie  pearl  pea,  will  produce  a  fair  propor- 
tion of  both. 

4490.  The  only  sftuUl  seeds  the  farmer  has  to  sow  on  a  large  scale,  are  the  different  va- 
rieties of  turnip,  and  probably  the  mangoldwurzel  and  carrot.  No  expense  or  trouble 
should  be  spared  to  procure  the  best  turnip  seed;  as  if  that  is  either  mixed  by  impregna- 
tion with  other  varieties  of  the  Brassica  tribe,  or  has  been  raised  from  a  degenerate  small 
bulbed  parentage,  the  progeny  will  never  come  to  any  size.  The  same  may  be  said  of 
carrot  or  mangold  seed,  raised  from  small  misshapen  roots.  Even  rape  seed  should  be 
raised  from  the  strongest  and  largest  bulbed  plants,  as^  these  alwa3r8  produce  a  stronger 
progeny. 

4491 .  Of  the  plants  which  the  farmer  has  to  choose  for  stock,  the  chief  is  the  potafeoe,  and 
every  one  knows  that  no  circumstances  in  the  soil,  climate,  or  culture  will  compensate  for 
planting  a  bad  sort.  The  potatoe  requires  a  climate  rather  humid  as  otherwise,  and 
rather  pioderate  and  equable  in  temperature  than  hot :  hence  the  best  crops  are  found  in 
Lancashire,  Dumfriesi^re,  and  Ayrshire  in  Britain,  and  in  Ireland  where  the  climate  is 
every  where  moist.  Excellently-flavored  potatoes  are  also  grown  on  mossy  lands  in  most 
parts  of  the  country.  The  prudent  farmer  will  be  particularly  careful  in  choosing  this 
description  of  plant  stock,  and  also  in  changing  it  firequently  so  as  to  ensure  prolificacy 
and  flavor. 

Skct.  III.     Of  the  Choice  of  Servants, 

4492.  On  the  moral  and  professional  character  of  his  servants  much  of  the  comfort  of  the 
fanner  depends,  and  every  one  who  has  farmed  near  large  towns,  and  at  a  distance  from  them , 
knows  how  great  the  difference  is  in  every  description  of  laborers.  The  servants  required 
in  farmeries  are  the  bailiflf  or  head  ploughman,' common  ploughmen,  shepherds,  laborers 
of  all  work,  herdsmen,  and  women.  Sometimes  apprentices  and  pupib  are  taken  ;  but 
their  labor  is  not  oflen  to  be  much  depended  on. 

4493.  A  bailiff  \%  required  only  in  the  largest  description  of  farms,  occupied  by  a  pro- 
fessional farmer ;  and  is  not  often  required  to  act  as  market  man.  In  general  young  men 
are  preferred,  who  look  forward  to  higher  situations,  as  gentlemen's  biiiilifl&  or  land  stew- 
ards. Most  fanners  require  only  a  head  ploughman,  who  works  the  best  pair  of  horses 
and  takes  the  lead  of,  and  sets  the  example  to,  the  other  ploughmen  in  every  descrip- 
tion of  work. 

4494.  Ploughmen  diould,  if  possible,  be  yearly  servants,  unless  they  are  married  and 
have  families.  Weekly  or  occasional  ploughmen  are  found  comparatively  unsteady;  they 
are  continually  wandering  from  one  master  to  another,  and  are  very  precarious  supports 
of  a  tillage  farm :  for  they  may  quit  their  service  at  the  most  inconvenient  time,  unless 
bribed  by  higher  wages ;  and  the  farmer  may  thus  loose  the  benefit  of  the  finest  part  of 
the  season.  Where  day  laborers,  however,  are  married,  they  are  more  to  be  depended 
upon,  than  unmarried  domestic  servants,  more  espedally  when  the  laborer  has  a  family, 
which  ties  him  down  to  regular  industry. 

4495i  The  mode  of  hiring  servants  at  what  are  called  public  statutes,  so  general  in  many 
parts  of  England,  is  justly  reprobated,  as  having  a  tendency  to  vitiate  their  minds,  en- 
abling them  to  get  places  without  reference  to  character,  exposing  good  servants  to  be 
corrupted  by  the  bad,  promoting  dissipation,  and  causing  a  cessation  of  country  business 
'or  some  days,  and  an  awkwardness  in  it  for  some  time  afterwards.  When  hiring  servants, 

would  be  extremely  important,  if  possible,  to  get  rid  of  any  injurious  perquisites^  whicb 
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ttre  often  prejudicial  to  the  interests  of  the  master,  without  being  of  any  adnmtage  to  the 
senrant.  For  instance,  in  Yorkshire  and  in  other  districts,  it  is  a  custom  to  give  farm 
senrants  h'quor,  both  morning  and  evening,  whatever  is  the  nature  and  urgency  of  the 
work.  Nothing  can  be  more  absurd  than  permitting  a  ploughman  to  stop  for  half  an  hour 
in  a  winter  day  to  drink  ale,  while  his  horses  are  neglected  and  shiTering  with  cold. 

4496.  The  folhwmg  plan  (f  maintaining  tke  hinds  or  jUottghmen  in  the  best  ctUtivated 
districts  in  Scotland,  is  found  by  experience  to  be  greatly  superior  to  any  other  mode 
hitherto  adopted. 

4497.  Proper  houses  are  built  for  the  fkrm  servants,  contiguous  to  every  farmstead. 
lliis  gives  them  an  opportunity  of  settling  in  life,  and  greatly  ten^  to  promote  their 
future  welfare.  Thus  also  the  farmer  has  his  people  at  all  times  within  reach,  for  carry- 
ing on  his  business. 

4498.  The  farm  servants,  when  married,  receive  the  greater  part  of  their  wages  in 
the  produce  of  the  soil,  which  sives  them  an  interest  in  the  prosperity  of  the  concern  in 
which  they  are  employed,  and  m  a  numner  obliges  them  to  eat  and  drink  comfortably ; 
vriiile  young  men  often  starve  themselves  in  order  to  save  money  for  drinking  or  clothes; 
in  either  of  which  cases  they  are  deficient  in  the  requisite  animal  strength.  At  least, 
under  this  mode  of  payment,  they  are  certain  of  being  supplied  with  the  necessaries  of 
life,  and  a  rise  of  prices  does  not  affect  them ;  whereas,  when  their  wages  are  paid  in 
money,  they  are  exposed  to  many  temptations  of  spending  it,  which  their  circumstances 
can  ill  aSbfd ;  and  during  a  rise  of  prices  they  are  sometimes  reduced  to  considerable  dif- 
ficulties. FVom  the  adoption  of  an  opposite  system,  habits  of  sobriety  and  economy,  so 
conspicuous  among  the  farm  servants  of  Scotland,  and  the  advantages  of  which  cannot 
be  too  highly  appreciated,  have  arisen  and  still  prevail  in  these  districts. 

4499.  A  most  important  branch  of  this  system  is,  that  almost  eoery  married  man  has  a 
cow,  of  a  moderate  size,  kept  for  him  by  the  farmer  all  the  year  round.  This  is  a  boon 
of  great  utility  to  hisfiunily.  The  prospect  of  enjoying  this  advantage  has  an  excellent 
effbct  upon  the  morals  of  young  unmarried  servants,  who,  in  general,  make  it  a  point  to 
lay  up  as  much  of  their  yearly  wages  as  will  enable  them  to  purchase  a  cow  and  furniture 
for  a  house  when  they  enter  into  the  married  state.  These  savings,  under  different  cir- 
cumstances, would  most  probably  have  been  spent  in  dissipation. 

4500.  They  have  also  several  other  perquisites,  as  a  piece  of  ground  for  potatoes  and 
flax,  (about  onceighth  part  of  an  acre  for  each) ;  liberty  to  keep  a  pig,  half  a  dozen  hens,  and 
bees;  their  fuel  is  carried  home  to  them;  they  receive  a  small  allowance  in  money  per 
journey,  when  sent  from  home  with  com,  or  for  cools  or  lime;  and  during  the  harvest, 
they  are  maintained  by  the  farmer,  that  they  may  be  always  at  hand. 

4501.  There  are  no  where  to  be  met  with,  more  active,  resj)eclable,  and  conscientious  ser-^ 
vants,  than  those  wfto  are  kept  according  to  this  system,  lliere  is  hardly  an  instance  of  their 
soliciting  relief  ham.  the  public.  They  rear  numerous  families,  who  are  trained  to  indus- 
try, and  knowledge  in  the  operations  of  agriculture,  and  whose  assistance  in  weeding  the 
crops,  &c.  is  of  considerable  service  to  the  farmer.  They  become  attached  to  the  farm, 
take  an  interest  in  its  prosperity,  and  seldom  think  of  removing  fVom  it  Under  this 
system,  every  gr^ot  farm  is  a  species  of  litde  colony,  of  which  the  farmer  is  the  resident 
governor.  Nor,  on  the  whole,  can  there  be  a  more  gratifying  spectacle,  than  to  see  a 
large  estate,  under  the  direction  of  an  intelligent  landlord,  or  of  an  agent  competent  to 
die  task  of  managing  it  to  advantage;  where  the  farms  are  of  a  proper  size;  where 
they  are  occupied  by  industrious  and  skilful  tenants,  anxious  to  promote,  in  consequence 
of  the  leases  they  enjoy,  the  improvement  of  the  land  in  their  possession ;  and  where  the 
cultivation  is  carried  on  by  a  number  of  married  servants,  enjoying  a  fair  competence, 
and  rearing  large  families^  sufficient,  not  only  to  replace  themselves,  but  also  from  their 
surplus  population,  to  supply  the  demand,  and  even  the  waste,  of  the  other  industrious 
classes  of  the  community.  Such  a  system,  there  is  reason  to  believe,  is  brought  to  a 
higher  degree  of  perfection,  and  carried  to  a  greater  extent,  in  the  more  improved  districts 
of  Scotland,  than  perhaps  any  other  country  in  Europe.  {Code,  j>c.) 

450S.  A  shepherd  is  of  course  only  requisite  on  sheep  farms ;  and  no  description  of 
turn  servant  is  required  to  be  so  steady  and  attentive.  At  the  lambing  season  much  of 
the  farmer^s  property  is  in  his  hands,  and  depends  on  his  unwearied  exertions  early  and 
late.     Such  servants  should  be  well  paid  and  comfbrtably  treated. 

4503.  The  laborers  required  on  a  farm  are  few  ;  in  general,  one  for  field' operations, 
88  hedge  and  ditch  work,  roads,  the  garden,  cleaning  out  furrows,  &c. ;  and  another  for 
attending  to  the  cattle,  pigs,  and  straw-yard,  killing  sheep  and  pigs  when  required,  &c. 
will  be  sufficient.  Both  will  assist  in  harvest,  hay-time,  threshing,  filling  dung,  &c. 
These  men  are  much  better  servants  when  married  and  hired  by  the  year,  than  when 
accidental  day  laborers. 

4504.  The  female  servants  required  in  farmery  are  CA5nui],  as  hay-makers,  turnip 
hoers,  ftc. ;  or  yearly,  as  house,  dairy,  and  poultry  maids.     Much  depends  on  the  steodi^ 
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nen  of  the  fint  dass,  and  it  is  in  general  better  to  select  them  {rem.  the  fiuniiies  of  the 
married  servants,  by  which  means  their  conduct  and  conversation  is  observable  by  their 
parents  and  relations.  A  skilful  dairymaid  is  a  most  valuable  servant,  and  it  is  well 
when  the  cattle-keeper  is  her  husband ;  both  may  live  iu  the  fitfmer*s  house  (provided 
they  have  no  children),  and  the  man  may  act  as  groom  to  the  master's  horse  and  chaise, 
and  assist  in  brewing,  butchery,  &c.  In  the  cheese  districts,  men  often  milk  the  cows 
and  manage  the  whole  process  of  the  dairy ;  but  females  are  surely  much  better  calcii>- 
lated  for  a  business  of  so  domestic  a  nature,  and  where  so  much  depends  on  cleanliness. 

4505.  Farmert*  appreniices  are  not  common,  but  parish  boys  are  so  disposed  of  in 
some  parts  of  the  west  of  England,  and  might  be  so  generally,  Thej  are  said  to  make 
the  best  and  steadiest  servants ;  and  indeed,  the  remaining  in  one  situation,  and  under 
one  good  master  for  a  fixed  period,  say  not  less  than  three  years,  must  have  a  great 
tendency  to  fix  the  character  and  morals  of  youth  in  every  line  or  condition  of  life. 

4506.  Apprentices  intended  for  farmert  are  generally  young  men  who  have  received  a 
tolerable  education  beforehand  and  have  attained  to  manhood  or  nearly  so.  These  pay 
a  premium,  and  are  regularly  instructed  in  the  operations  of  farming.  We  have  al- 
ready alluded  to  the  example  of  Walker,  who  considers  such  apprentices,  notwithstanding 
the  care  required  to  instruct  them,  rather  useful  than  otherwise.  (Hutb,  (^  Scot,  vot  iu 
p.  106.) 

4507.  To  train  plov^hmen  to  haiitt  of  activity  and  diligence  is  of  great  importance. 
In  some  districts  they  are  proverbial  tor  the  slowness  of  their  step,  which  they  teach 
their  horses,  whereas  these  animals,  if  accustomed  to  it,  would  move  with  as  mudi  ease 
to  themselves,  in  a  quick,  as  in  a  slow  pace*  Hence  their  ploughs  seldom  go  above  two 
miles  in  an  hour,  and  sometimes  even  less;  whereas  where  the  soil  is  light  and  sandy, 
they  might  go  at  the  rate  of  three  miles  and  a  half.  Farmers  are  greater  sufferers  than 
they  imagine,  by  this  habitual  indolence  of  their  workmen,  which  extends  iiom  the 
plough  to  all  their  other  emplojrments,  for  it  makes  a  very  important  difierence  in  the 
expense  of  labor.  Where  the  land  however  is  stiff,  and  deep  ploughing  is  neceswry,  the 
operation  ought  not  to  be  too  much  hurried.  (Code,) 


Chap.  IV. 

O/tke  general  Management  of  a  Farm- 

4508.  Hie  importance  of  an  orderly  systematic  mode  of  managing  every  concern  is 
%u^ciently  obvious.  The  points  which  chiefly  demand  a  farmer's  attention  are  the  ac- 
counts of  money  transactions^  the  management  of  servants,  and  the  regulation  of  labors. 

SscT.  I.     Of  keeping  Accounts. 

4509.  Ft  is  a  maxim  of  the  Dutch,  that  "  no  one  is  ever  ruined  who  keeps  good  oe* 
counts"  which  are  said,  in  The  Code  ^Agriculture,  to  be  not  so  coounon  among  farmer* 
as  they  ought  to  be ;  persons  employed  in  other  professions  being  generally  much  mora 
attentive  and  correct.  Among  gentlemen  farmers  there  is  often  a  systematic  regularity 
in  all  their  proceedings,  and  their  pages  of  debtor  and  creditor,  of  expense  and  profit 
are  as  strictly  kept  As  those  of  any  banking-house  in  the  metropolis.  But  with  the  gene^ 
iality  at  farmers,  the  case  is  widely  different  It  rarely  happens,  that  books  are.  kept  by 
them  in  a  minilte  and  regular  manner ;  and  the  accounts  of  a  farmer,  occupying  even 
k  large  estate,  and  Consequently  employing  a  great  capital,  are  seldom  deemed  of  suf- 
£cient  importance  to  merit  a  share  of  attention,  equal  to  that  bestowed  by  a  tradesman^ 
on  a  concern  of  not  one-twentieth  part  of  the  value.  There  is  certainly  some  difiiculty 
in  keeping  accurate  accounts  respecting  the  profit  and  loss  of  so  uncertain  and  compli- 
cated a  business  as  the  one  carried  on  by  the  farmer,  which  depends  so  much  on  the 
weather,  the  state  of  the  markets,  and  other  circumstances  not  under  hLs  control ; .  but  the 
l^eat  bulk  of  farming  transactions  is  settled  at  the  moment,  that  is  to  say,  the  article  is 
delivered,  and  thb  money  instantly  paid,  so  that  little  more  is  necessary  than  to  record 
these  properly.  In  regard  to  the  expenses  laid  out  on  the  farm,  an  accurate  account 
of  them  is  perfectly  practicable,  and  ought  to  be  regularly  attended  to  by  every  prudent 
and  industrious  occupier.  By  examining  these,  a  farmer  is  epabled  to  ascertain  the 
nature  and  the  extent  of  the  expense  be  has  incurred,  in  the  various  operations  of  agri- 
culture ;  and  to  discover  what  particular  measures,  or  what  general  system,  contributes 
to  profit,  or  occasions  loss.  The  principle  of  economy  may  thus  be  introduced  into  the 
management  of  a  farm,  and  the  lessening  of  expense  effected,  which  is  eveiy  day  be^ 
coming  of  greater  importance,  as  bearing  a  higher  proportion  to  the  produce  of  the  farm. 

4510.  To  record  pecuniary  transactions  is  not  the  only  object  to  be  attended  to  in  the 
Accounts  of  a  Somer.    It  is  necessary  to' have  an  annual  account  of  the  live  Aock,  and 
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of  their  value  at  the  time ;  of  the  quantity  of  hay  uncousumed ;  of  the  grain  in  store,  or 
in  the  stack-yard ;  and  of  the  implements  and  other  articles  in  which  the  capital  is  in- 
vested. An  account,  detailing  the  expense  and  return  of  each  field,  acconling  to  its 
productive  contents,  is  likewise  wanted,  without  which  it  is  impossible  to  calculate  the 
advantage  of  different  rotations,  the  most  beneficial  mode  of  managing  the  farm;  or  the 
improvements  of  which  it  is  susceptible.  Besides  the  obvious  advantages  of  enabling  a 
man  to  understand  his  own  affairs,  and  to  avoid  being  cheated,  it  has  a  moral  effect  upon 
the  farmer  of  the  greatest  consequence,  however  small  his  dealings  may  be.  Experience 
shews  that  men  situated  like  small  fiurmers  (who  are  their  own  masters,  and  yet  have 
very  little  capital  Co  manage  or  to  lose),  are  very  apt,to  contract  habits  of  irregularity, 
procrastination,  and  indolence.  Hiey  persuade  themselves  that  a  thing  may  be  a»  well 
done  to-morrow  as  to-day,  and  the  result  is,  that  the  thing  is  not  done  till  it  is  too  late, 
and  then  hastily  and  imperfectly.  Now  nothing  can  be  conceived  better  adapted  to 
check  this  disposition,  than  a  determination  to  keep  regular  accounts.  The  very  con- 
sciousness that  a  man  has  to  make  entries  in  his  books  of  every  thing  that  he  does,  keeps 
bis  attention  alive  to  what  he  is  to  do ;  and  the  act  of  making  those  entries,  is  the  b«t 
possible  training  to  produce  active  and  pains-taking  habits. 

4511.  The  accotmU  of  gerUlemen  farmers  or  of  the  bailiffs  they  employ,  it  is  said  in 
The  Code^  cannot  be  too  minute  ;  but  in  regard  to  rent -paying  farmers  the  great  objects 
are  to  have  them  short  and  distinct  For  this  purpose  a  journal  for  business  transactions^ 
such  as  purchases,  sales,  agreements,  hlrings,  and  other  real  or  prospective  arrange- 
ments ;  a  cash-book  and  a  ledger,  will,  in  our  opinion,  be  sufficient,  with  the  9id  of  me- 
morandum books.  But  for  greater  accuracy,  or  rather  for  more  curious  farmers,  the  fol- 
lowing models  are  given  in  The  Code  of  Agriculture.  The  gentleman  farmer  and  bailiff 
will  find  various  descriptions  of  ^  Farmer's  account  books"  among  the  booksellers.  One 
in  very  general  use  is  Harding* t  Farmer's  Account  Book. 


4512. 


Weeldy  Journal  of  Transactions^  from 


to 


1 

State  qf  Weather.      \ 

VoDdsy. 

Bar. 

Ttacr. 

Wind* 

Bate. 

Tueadiy. 

^edaei. 

ft 

Thunday. 

FWday. 

Satuiday. 

Bmkbqr. 

451  a. 

Weekly  State  qf  Labor,  from 

to 

. 

^unes  tf  Men  »mik  Utnm. 

M  on.     Tncc 

W«L     Thnn. 

Friday. 

8atur. 

No.  of  ItaEFa.|  Rate  per  Day. 

Total.         Ii 

DiUy  Lsboren   .     - 

>   « 

£. 

t 

d. 

Farm  Seivants 

t 

•  • 

rlonei     -     •     >    • 

F                                 • 

• 

TMkWork    .    .    . 

■ 

• 

Woifc  by  Tradesmen  - 

• 

780 


PRACTICE  OF  AGRICULTURE. 


Fa&t  III. 


4514. 


CashAccourU* 


Dr.                       Oaskrtoihed. 

Cmth  pmU.                                   Cr.       | 

Whn 

KoeiffwL 

OfwlMIB 

On  what 
Moonnt 
nntvoda 

WlMBFaUL 

Te«hom 
pdd. 

Ob  what 
aeeauBt  v«ld« 

Aammt. 

Tbtal 
received. 

£ 

$. 

A 

- 

£ 

f. 

d. 

ArtU4tfivma«Pknneomammid(4momt^), 

Whn. 

«l«tea. 

What 

AlticlM. 

Imt.d' 

Total  psid  «  ' 

4515. 


J^anagemeiU  ^  ArahU  Land* 


•8 

e 

as 


« 


MrUBn 


PREPARING. 


Pfm^rM"ff»  H«rre*rfiVi  *»«•«• 


2 


4 


I 
\ 

< 


I 


ff.        d. 


AmoOBt. 


£         *        4£ 


SmoIiw  SBarf« 


IJ 


4516. 


iUbnagdmerU  of  Paiture  Land, 


HmB  wuMg  Htad  ^OattUfid. 


u 


J 


Pnadvet  <tf  Banff  Stc. 


When 

iMBttO. 


1 

•8 
6 


Fidd. 


£       «.      <<. 


Hov  manrLoad^ 
at  per  Load* 


£     <. 


L 


Pmladta 
Folia. 


BookV. 


FORMS  OF  ACCOUNTS, 


731 


4517. 


ManagfimerU  ff  Woodland. 


I'i 


"81 


J 
6 


Qmamtltji  qf  Barlh 


AxaooMkU 


a 


Amount. 


UMcfNMori. 


Coil 


1 

i 


AmoDnt 


TImUraoU. 


d. 


i 


U 


Amennt. 


«. 


4518. 


BOCta 


Wheat   .   . 


Barley    . 


Oats;. 


Hay 


Potatoeik 


L.t.4. 


Account  (ff  Cropt* 


L.M.d. 


Sdd. 


11 


L.t.d. 


WlMC«»aMdby 

whom  OCMIMIlIMd 


I 


WiMra 


3 


1 


i 

L.t.d.  4b! 


£.f.4 


4519. 

Dairy  Account  of 

^tlk. 

Sutter 

f  ttruL  Cheete, 

SoiMby^ 

--1 

Toci.  1 

Wed.  1 

Than.  | 

¥tUMj.\ 

Hat.     1 

ToUlPrioi| 

Amonnt.    ( 

§ 
& 

MUked   .   <.   • 

Made  Into  But.*) 
terftCheewi 

CoDfumed  -   - 

Qt* 

Pti. 

QB- 

Pis. 

QU. 

Pta. 

ft«^ 

Pte. 

»» 

Pu. 

Qu. 

Pti. 

Qti- 

Vtk 

9. 

i. 

L. 

• 

Made>   .   -   . 
Coiwimfd  .   . 

Iba. 

Hm. 

tbt 

lU 

Ibb 

ifai. 

Ibi. 

I 

Made      .   .   . 
Sold     .     .     - 
CooffQiiied  .   • 

•—      — —  • 

732 


PRACTICE  OF  AGRICULTURE. 


Pa&t  IIL 


4590. 


Stock  Account, 


tufcrmse  amd  Dtc 

now  ^  Kw  Stodc* 

Wh^  Pimrt  Iff  the  JTctm  imt^U  %  At  GrtUr. 

I>Mcrtptian. 

InOMMbj 

DmimwIv 

• 

1 

IMe 
when 
■cat  la. 

Wbcn 

takm 

out. 

NmnlicraDd 
DcKxiptian 
gfCattlcw 

Nikor 

tlM 

Firid. 

initM 
FMd. 

• 
Rams 

-J 

No. 

Par. 

• 

• 

1 

1 

d. 

Ewes 

Spaniard 

s 

Wethen 

s 

R.  Lunbt 
E.  LamtM 

Spaniards 
Ditto 

■ 

■ 

Bulls       ... 
Cows 

1 

• 

• 

Oxen 

§ 

Heifers 

B.  Calves 

C  Calves 

Boars 

Sows       .          •           « 

Barrows 

Pigs       -          -          - 

.      , 

1 

Horses 
Mares 

ffl 

Colts 

Turluci 

,   1 

Pbults 

1 

Fowls       -          -          . 

• 

Chickens 

•o 

Oeese      ... 

-     • 

1 

Goslings 
Ducks     . 
Ducklings 

- 

Pigeons 

Eggs       -          - 

4521 .  The  account  books  for  a  common/atmer,  may  be  a  cash-book  for  all  receipts  and 
payments,  specifying  each ;  a  ledger  for  accounts  with  dealers  and  tradesmen ;  and  a  stock 
book  for  taking  an  inventory  and  valuation  of  stock,  prop,  manures,  tillages,  (and  every 
thing  that  a  tenant  could  dispose  of  or  be  paid  for  on  quitting  his  farm)  once  a  year.  Farra» 
ing  may  be  carried  on  with  the  greatest  accuracy  and  safety,  as  to  money  matters,  by 
KiMiAs  of  the  above  books,  and  a  few  pocket  memorandum  books  for  laborers'  time,  jobs, 
<&e.  With  the  exception  of  a  time-book,  such  as  we  have  before  described  (3140.  j,  we 
^ould  never  require  more,  even  from  a  proprietor's  bailiff;  to  many  of  whom  the  nine 
!^rms  just  given  (4512. )  would  only  puzzle ;  —  to  some  we  have  known  them  lead  to  tbe 
greatest  errors  and  confusion.  No  form  of  books,  or  mode  of  procedure,  will  enable  a 
virmer  io  know  whether  he  is  losing  or  gaining  but  that  of  taking  stock.  Valuing  pro- 
duce consiimed,  and  crediting  the  farm  iHth  it,  is  in  practice  nonsense ;  and  tbe  same 
may  be  said  of  various  items  in  most  of  these  nine  forms.  An  approximation  to  the  profits 
yielded  by  particular  crops  or  modes  of  management,  may  always  be  made  by  the  farmer 
or  bailiff  frbm  recollection.  l^ei«  can  never  be  a  field  on  the  farm,  which  he  canncft  at 
the*  time  of  reaping  the  crop,  tell  how  often  it  has  been  ploughed ;  when  manured, 
what  tbfe  sded  was  worthy  &c ;  and  frdm  these  add  the  other  usual  data,  be  can  easily  make 
out  a  Dr.  and  Cr.  account,  sufficient  for  all  practical  purposes. 

Sect.  11.     MdnagemerU  tf  Servants* 

4522v  Ih  order  that  servants  may  be  able  and  vnlling  to  do  their  work,  it  is  necessary  that 
Uiey  be  well  fed,  comfortably  lodged,  and  decently  clotlied.     The  last  requisite  may  be 
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left  to  their  own  judgment,  allowing  an  adequate  sum  or  wages  for  that  purpose :  but 
the  feeding  and  clothing  of  fitrm  servants,  and  especially  of  single  'men,  requires  to 
be  seen  to  by  the  master.  Without  this  attention  on  tiie  part  of  the  latter,  the  sum  al- 
lowed for  these  purposes  will  either  be  in  part  hoarded  up,  or  idly  spent,  in  either  case 
lessening  the  physical  strength,  and  often  injuring  the  moral  faculties  of  the  man. 

4523.  Informer  Hmet,  the  servants  lived  at  the  same  table  with  their  masters,  and  that 
is  still  the  practice  in  those  districts  where  the  farms  are  smalL  On  moderate-sized,  and 
on  large  farms,  they  are  usually  sent  to  a  separate  table ;  but  of  late  a  custom  has  been 
introduced  of  putting  them  on  board-wages.  Hiis  is  a  most  pernicious  practice ;  which 
often  leads  them  to  the  ale-house,  corrupts  their  morals,  and  injures  their  health.  It  is  a 
better  plan,  with  a  view  of  lessening  trouble,  to  board  them  with  the  bailiff;  but  it  is  still 
more  desirable  for  the  farmer,  to  have  them  under  his  own  eye,  that  he  may  attend  to 
their  moral  conduct.  He  will  find  much  more  useful  assistance,  fh>m  the  decent  and 
the  orderly,  than  from  the  idle  and  the  profligate. 

4524.  The  best  mode  of  managfng  yearly  married  tervants,  whether  ploughmen  or  la* 
borers,  we  conceive  to  be  that  alreaidy  referred  to  (4496.)  as  practised  in  Northumber- 
land, and  other  northern  counties.  Marshal  (Review  ^Bailey's  NorthunUteriand)  calls  it 
a  remain  of  feudal  times ;  but  certainly,  if  it  is  so,  it  appears  one  of  those  remains  which 
should  be  carefully  preserved.  We  may  challenge  the  empire  to  produce  servants  and 
farm  operations  equal  to  those  where  this  system  is  adopted.  The  great  excellence  of 
the  system  connsts  on  its  being  founded  in  the  comfort  of  the  servant. 

4525.  The  permanent  laborere  on  a  farm  ought  to  be  treated  in  the  same  manner  as 
the  ploughmen ;  and  indeed  it  is  much  to  be  wished,  for  the  sake  both  of  humanity  and 
morality,  that  all  married  laborers,  who  live  in  the  country,  should  have  gardens  attached 
to  their  cottages,  if  not  a  cow  kept,  and  a  pig,  and  fowls,  in  the  manner  of  the  Scottish 
ploughmen.  Some  valuable  observations  on  this  subject  will  be  found  in  The 
Husbandry  of  Scotland,  and  The  Code  of  Agriculture, 

4526.  Temporary  laborers,  or  such  as  are  engaged  for  hay-making,  reaping,  turnip- v 
hoeing,  &c.  are  for  the  most  part' beyond  the  control  of  the  farmer  as  to  their  living  and 
lodging.  It  is  a  good  practice,  however,  where  hay-making  and  reaping  is  performed  by 
the  day,  to  feed  the  operators,  and  to  lodge  such  of  them  as  have  not  homes  in  the  neigh- 
boriiood,  on  the  premises ;  providing  them  with  a  dry  loft,  and  warm  blankets.  Piece  or 
job-work,  however,  is  now  becoming  so  very  general,  in  all  farm  operations  performed  by 
occasionid  laborers,  that  attention  to  these  particulars  becomes  unnecessary,  and  the 
farmer's  chief  business  is  to  see  that  the  work  be  properly  done. 

4527.  A  day's  work  of  a  country  laborer  is  ten  houn  during  the  spring,  summer,  and 
autumn  quarters.  Fanners,  however,  are  not  at  all  uniform  in  their  lioura  of  working 
during  these  periods.  Some  begin  at  five  o'clock,  rest  three  hours  at  mid-day,  during 
the  more  violent  heat  of  the  sun,  and  fill  up  their  day's  work,  by  beginning  again  at  one 
o'clock,  and  ending  at  six  in  the  evening.  Others  begin  at  six,  and  end  at  six,  allowing 
half  an  hour  at  breakfast,  and  an  hour  at  dinner.  But  although  these  be  the  ordinary 
hours,  both  for  servants  and  laborers,  during  the  more  busy  seasons  of  the  year,  yet  neither 
of  thnn  will  scruple  to  work  either  sooner  or  later,  when  occasion  requires.  In  regard 
to  the  winter  months,  the  houn  of  labor  are  from  the  dawn  of  morning,  as  long  as  it  is 
light,  with  the  allowance  of  about  half  an  hour  at  mid^y  for  dinner. 

4528.  That  the  rate  of  labor  must  in  a  great  measure  depend  upon  the  price  of  grain, 
is  a  general  principle.  In  England,  the  va^ue  of  a  peck  of  wheat,  and  in  Scotland,  of  a 
peck  of  oatmeal,  (being  the  principal  articles  of  subsistence  of  the  lower  orders  of  the 
people  in  the  two  countries,)  were  long  accounted  an  equivalent  to  the  daily  pay  of  a 
laborer.  In  both  countries,  however,  the  price  of  potatoes  has,  of  late  years,  had  a  con- 
siderable influence  in  the  rate  of  labor ;  and  in  England,  the  effects  of  the  poor  laws  have 
tended  to  keep  down  that  rate  below  the  increased  price  of  provisions,  and  thus  have 
deranged  the  natural  progress  of  things.  It  has  been  ascertained,  that  a  man,  his 
wife,  and  from  two  to  three  children,  if  wheat  is  their  habitual  food,  will  require  ten 
gallons  weekly.  When  they  live  on  bread,  hard  working  people  ought  to  have  the  best 
kind,  as  that  will  furnish  the  most  nutrition.  How  then  could  a  laborer  and  his  family 
exist,  upon  wages  of  from  6s.  to  9s,  per  week,  when  wheat  is  from  Si.  to  IQf,  or  12«.  per 
bushel  ?  The  difference  is  compensated  by  the  poor-rates,  a  most  exceptionable  mode  of 
making  up  the  defidenor ;  for  labor  would  otherwise  have  found  its  own  level,  and  the 
laborer  would  have  obtained  the  price  of  a  bushel  and  a  half  of  wheat  weekly. 

4529.  In  Scotland,  the  rate  of  labor  has  increased  beyond  the  price  of  provisions. 
Prior  to  1792,  the  average  price  of  a  peck  of  oatmeal  was  Is.  Id,  and  the  average  price  of 
a  day's  labor  in  summer,  le,  1^  which  nearly  corresponded  with  the  principle  above 
stated:  but  the  average  price  of  a  peck  of  oatmeal,  in  1810,  was  Is.  Sfd.  whilst  the 
average  price  of  a  day's  labor  was  Is.  I0§d.  whidi  shews,  in  a  most  satisfactory- manner, 
the  venr  great  improvement  that  has  taken  place,  in  the  lot  of  the  laboring  dassies,  in  that 
part  of  the  united  kingdom.  {Gen,  Bep,  vol  iii.  p.  262.) 


7S4  PRACTICE  OF  AGRICULTURE.  Part  IIL 


t 


4590.  7^  practice  of  gumtg  laboren  graiUf  jfc.  at  a  duap  rate^  was  adopted  by 
Geoige  III.  who  carried  on  iwmiiig  operatioiis  to  a  coDsiderable  extent,  allowing  his 
laborert  flour  at  a  flzed  price,  whatever  wheat  might  lell  for.  This  benevolent  sjitem 
has  been  practised  by  tevend  gentlemen  farmers,  some  of  whom  have  allowed  bread, 
and  others  a  daily  quantity  of  milk,  at  moderate  prices.  The  nme  system  is  general  in 
several  of  the  western  counties,  as  in  Dorset,  Devon,  and  Cornwall,  where  the  laborers 
have  a  standing  supply  of  bread-com ;  of  wheat  at  6s.  and  of  barley  at  3<.  per 
busheL 

4531.  In  the  wages  cf  labor,  as  well  as  in  every  thing  else,  moderation  is  desirable.  It 
is  remarked,  that  high  vrages  have  a  tendency  to  throw  laborers  out  of  employment,  as 
fiurroers  in  general,  and  even  small  proprietors,  are  unable  to  give  such  wages ;  hence 
they  are  obliged  to  carry  on  their  work  with  fewer  hands,  or  to  postpone  improvements, 
which  otherwise  they  would  have  undertaken.  Nor  is  that  all.  The  laborers  themselves 
suffer  by  it,  and  so  does  the  public.  In  the  fens  of  Lincolnshire,  wages  have  risen  in 
harvest  time,  from  St.  6d.  to  7s.  nay  to  10s.  6d.  per  day*  every  day's  hiring  taking  place 
at  a  certain  spot,  where  masters,  whose  work  is  in  haste^  outbid  each  other,  and  thus 
raise  the  wages  to  that  exorbitant  height.  The  consequence  was,  that  the  laborers  got 
drunk,  would  not  work  above  four  days  out  of  the  six,  dissipated  their  money,  hurt 
their  constitutions,  contracted  indolent  and  vicious  habits,  and  tbrir  labor  was  lost  to  the 
community,  for  at  least  one-third  part  of  the  time,  at  a  most  important  crisis. 
(Code,4:c.) 

453S.  Most  descrtfitions  of  country  labor,  performed  without  the  aid  of  horses,  may 
be  let  by  the  jdb.  Farey,  in  his  excellent  lUport  of  Derbyshire,  informs  us,  that  besidtt 
all  ordinary  labor,  the  late  John  Billingsley,  of  Ashwick  Grove,  in  Somersetshire,  let 
his  ploughing,  harrowing,  rolling,  sowing,  tunung  of  com  when  cut,  hay-making,  &c. 
by  the  acre,  and  from  which  he  found  great  advantages,  even  where  his  own  oxen  and 
horses  were  used,  by  the  takers  of  the  woHu  Whether  we  regard  dispatdi,  economy, 
perfection  of  rural  works,  or  the  bettering  of  the  condition  of  the  laboren  therein, 
nothing  will  contribute  so  mudi  to  all  these,  as  a  general  system  of  letting  woriu  at 
fair  and  truly  apportioned  prices,  according  to  the  degree  of  labor  and  skill  required,  in 
each  kind  of  woik.  Few  persons  have  doubted  diat  dispatch  and  economy  are  attain- 
able by  this  method,  but  those  who  have  indolently  or  improperly  gone  about  the  letting 
of  their  labor,  have  uniformly  complained  of  its  being  slovenly  done,  and  of  the  prooe- 
ness  of  the  men  to  cheat,  when  so  employed.  These  last  are  to  be  expected  in  all 
modes  of  employment,  and  can  only  be  counteracted,  or  made  to  disappear,  by  com- 
petent knowledge  and  due  vigilance  in  the  employer,  or  his  ^ents  and  foremen,  who 
ought  to  study  and  understand  the  time  and  degree  of  exertion  and  skill,  as  vrell  as  the 
best  methods,  in  all  their  minutis  of  performing  all  the  various  worics  they  have  to 
let.  At  first  sight,  these  might  seem  to  be  very  difficult  and  unattainable  qualifications 
in  farmers*  bailiffs,  or  foremen,  but  it  is  nevertheless  certain,  that  a  proper  sjfstem  and 
perseverance  will  soon  overcome  these  difficulties.  One  of  the  first  requisites  is,  the 
keeping  of  accurate  and  methodical  day-accounts  of  all  men  employed ;  and,  on  the 
measuring  up  and  calculating  of  every  job  of  work,  to  register  how  much  has  been 
earned  per  day,  and  never  to  attempt  abatement  of  the  amount,  should  this  even  greatly 
exceed  the  ordinary  day's  pay  of  the  country ;  but  let  this  experience  gained,  operate  in 
fixing  the  price  of  the  next  }cb  of  the  same  work,  in  order  to  lessen  the  earnings  by 
degrees,  of  fully  competent  and  industrious  men,  to  If  to  2^  times  the  ordinary  wages 
when  working  by  the  day. 

4533.  Sfleet  the  men  into  small  gang»t  according  to  their  abilities  and  Indnjtrf.'and  alwafi  set  the  best 
gang  about  any  new  kind  of  work,  or  one  whow  prices  want  regulating,  and  encourage  thsM  by  liberal 
prices  at  flnt,  and  gradually  lower  them,  and  by  degrees  introduce  the  other  gangs  to  work  with  or  near 
to  ttiem  at  the  same  kind  of  work.  On  tlie  discovery  of  any  material  slight  of,  or  deceptions  in  the 
work,  at  the  time  of  measuring  it,  more  than  their  proportionate  values  should  be  deducted  for  them, 
and  a  separate  Job  made  to  one  of  the  best  gangs  of  men,  for  completing  or  altering  U :  by  wfalcb  means 
shame  is  made  to  (^rate,  with  loss  of  earnings.  In  favor  of  greater  skill,  attention,  and  honesty  in 


day,  in  order  to  get  again  to  piece-work.  The  men  lieing  thus  induced  to  studv  and  contrive  the 
readiest  and  best  methods  of  performing  every  part  of  their  labor,  and  of  expending  tneir  time,  the  work 
will  unquestionably  be  letter  done  than  by  the  thoughtless  drones  who  usually  worii  by  the  dav.  And 
that  these  are  the  true  methods  of  bettering  the  condition  of  the  laborers,  Malthus  has  ably  snewn  in 
theory,  and  all  those  who  have  adopted  and  persevered  in  them,  have  seen  the  same  in  unustid^  tFarea's 
Derbyshire,  voL  UL 198.) 

SxcT.   III.     Of  the  Arrangement  cf  Farm  Labor, 

4534.   TV  imjxfrtance  of  order  and  system  we  have  already  insisted  on  (31 27.),  and  the 

I  subject  can  hardly  be  too  often  repeated.     To  conduct  an  extensive  farm  weD,  is  not  a 

matter  of  trivial  moment,  or  to  the  management  of  which  every  one  is  competent. 

Much  may  be  effected  by  capitali  skill,  and  industry ;  but  even  these  will  not  always 
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ensure  successi  without  judicious  •rrangement.  IVith  it,  a  farm  furnisliet  an  uninter- 
rupted succession  of  useful  labor  during  all  the  seasons  of  the  year ;  and  the  most  is 
made  that  circumstances  will  admit  of»  by  regularly  employing  the  laboring  persons  and 
cattle,  at  such  works  as  are  likely  to  be  the  most  profitable.  Under  such  a  system,  it  is 
hardly  to  be  credited  how  little  time  is  lost,  either  of  the  men  or  horses,  in  the  course 
of  a  whole  year.  This  is  a  great  object ;  for  each  horse  m^y  be  estimated  at  three 
shillings  per  day,  and  each  man  at  two  shillings.  Every  day,  therefore,  in  which  a 
man  and  horse  are  unemployed,  occasions  the  loaa  of  at  least  five  shillings  to  the 
husbandman. 

4535.  As  the  foundation  of  a  proper  arrangementf  it  is  necessary  to  have  a  plan  of  the 
farm,  or  at  least  a  list  of  the  fields  or  parcels  of  land  into  which  it  is  divided,  describ- 
ing their  productive  extent,  the  quali^  of  the  soil,  the  preceding  crops,  the  cultivation 
given  to  each,  and  the  species  and  quantity  of  manure  they  have  severally  received. 
The  future  treatment  of  each  field,  for  a  succession  of  years,  may  then  be  resolved  on 
with  more  probability  of  success.  With  the  assistance  of  such  a  statement,  every 
'autumn  an  arrangement  of  crops  for  the  tasuing  year  ought  to  be  made  out ;  classing 
the  fields  or  pieces  of  land,  according  to  the  purposes  for  which  they  are  respectively 
intended.  The  number  of  acres  allotted  for  arable  land,  meadow,  or  pasture,  will  thus  be 
ascertained.  It  will  not  then  be  difficult  to  anticipate  what  number  of  horses  and 
laborers  will  be  required  during  the  season  for  the  fields  in  culture,  nor  the  live  stock 
that  will  be  necessary  for  the  pasture  land.  The  woiks  of  summer  and  harvest  will 
likewise  be  foreseen,  and  proper  hands  engaged  in  due  time  to  perform  them. 

453Q.  AJarmer  should  have  constantly  in  view  a  judicious  rotation  of  cropSy  according 
to  the  nature  and  quality  of  his  soil,  and  should  arrange  the  quantity  and  succession  of 
labor  accordingly.  Team  labor,  when  frost  and  bad  weather  do  not  intervene,  should 
be  arranged  for  some  months ;  and  hand  labor,  for  some  weeks,  according  to  the  season 
of  the  year.  <'  A  general  memorandum  list  of  business  to  be  done,**  may  therefore  be 
useful,  that  nothing  may  escape  the  memoiy,  and  that  the  most  requisite  work  may  be 
brought  forwanl  first,  if  suitable  to  the  state  of  the  weather.  In  this  way,  the  labor  will 
go  on  regularly,  and  without  confusion,  while  by  a  proper  attention,  either  a  distribution 
of  labor,  or  an  occasional  consolidation  of  it,  may  be  applied  to  every  part  of  the 
iarm. 

4537.  As  general  rules^  connected  with  the  arrangement,  and  the  successful  manage- 
ment of  a  farm,  the  following  are  particularly  to  be  recommended. 

4538.  The  farmer  ought  to  rise  early,  and  see  that  others  do  so.  In  the  winter  season, 
breakfast  should  he  taken  by  candle  light,  for  by  this  means  an  hour  is  gained,  which 
many  farmers  indolently  lose ;  tliough  six  hours  in  a  week  are  nearly  equal  to  the 
working  part  of  a  winter  day.  This  is  a  material  object,  where  a  number  of  servants 
are  employed.  It  is  also  particularly  necessary  for  farmers  to  insist  on  tlie  punctual 
performance  of  their  orders. 

4539.  The  whole  farm  sJundd  be  regularly  insjxcted,  and  not  only  every  field  examined, 
but  every  beast  seen,  at  least  once  a  day,  either  by  the  occupier,  or  by  some  intelligent 
servant. 

4540.  In  a  considerable  farm,  it  is  of  the  utmost  consequence  to  have  servants 
specially  appropruUed  for  each  of  the  most  imjwrtant  departments  of  labor;  for  there  is 
often  a  great  loss  of  time,  where  persons  are  frequently  changing  their  employments. 
Besides,  where  the  division  of  labor  is  introduced,  work  is  executed  not  only  more 
expeditiously,  but  also  much  better,  in  consequence  of  the  same  hands  being  constantly 
employed  in  one  particular  department.  For  that  purpose,  the  ploughmen  ought  never 
to  be  employed  in  manual  labor,  but  regularly  kept  at  work  with  their  Horses,  when  the 
weather  will  admit  of  it. 

4541.  To  arrange  the  operation  of  ploughing,  according  to  the  soils  cultivated,  is  an 
ol:»iect  of  essential  importance.  On  many  farms  there  are  fields,  which  are  soon  ren- 
dered  unfit  to  be  ploughed,  either  by  much  rain,  or  by  severe  drought.  In  sudi  cases, 
the  prudent  farmer,  before  the  wet  season  commences,  should  plough  such  land  as  is  in 
the  greatest  danger  of  being  injured  by  too  much  wet ;  and  before  the  dry  period  of  the 
year  sets  in,  he  should  till  such  land  as  is  in  the  greatest  danger  of  being  rendered  unfit 
for  ploughing  by  too  much  drought.  The  season  between  seed  time  and  winter  may  be 
well  occupied  in  ploughing  soils  intended  to  be  sown  with  beans,  oats,  barley,  and 
other  spring  crops,  by  means  of  the  grubber  (2533. }.  On  fiirms  where  these  rules  are 
attended  to,  there  is  always  some  land  in  a  proper  condition  to  be  ploughed ;  and  there 
is  never  any  necessity,  either  for  delaying  the  work,  or  performing  ft  improperly. 

4542.  Every  means  should  be  thought  of  to  diminish  labor,  or  to  increase  its  power. 
For  instance,  by  proper  arrangement,  five  horses  may  do  as  much  labor  as  six  perform, 
according  to  the  usual  mode  of  employing  them.  One  horse  may  be  employed  in  cart- 
ipg  turnips  during  winter,  or  in  other  necessary  farm  work  at  other  seasons,  without  the 
necessity  of  reducing  the  number  of  ploughs.     When  driving  dung  from  the  farm-yard^ 
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three  carts  may  be  uaed,  one  alwayi  fiUing  in  the  yard,  another  going  to  the  fields  and  a 
third  returning ;  the  leading  horse  of  the  empty  cart  ought  then  to  be  unyoked,  aind  put 
to  the  full  one.  In  the  same  manner,  while  one  pair  of  horses  are  preparing  the  land 
for  sowing  turnips,  the  other  three  horses  may  be  employed  in  carrying  the  dung  to  the 
land,  either  with  two  or  three  carts,  as  the  situation  of  the  ground  may  happen  to  require. 
By  extending  the  same  management  to  other  farm  operations,  a  considerable  saving  of 
labor  may  be  eflected. 

4543.  Premoutly  to  engaging  in  a  work,  whether  of  ordinary  practice,  or  of  intended 
improvement,  the  best  consideration  of  which  the  farmer  is  capable  ought  to  be  given  to 
it,  till  he  is  satisfied  that  it  is  adviaable  for  him  to  attempt  it.  When  begun,  he  ought 
to  proceed  in  it  with  much  attention  and  penevemnce,  until  he  has  given  it  a  (kir 
trial.  It  is  a  main  object,  in  carrying  on  improvements,  not  to  attempt  too  much  at 
once ;  and  never  to  b^in  a  work  without  a  probability  of  being  able  to  finish  It  in  due 


4544,  By  the  adoption  of  thete  rulei,  every  farmer  wiB  he  matter  of  his  timet  so  that 
every  thing  required  to  be  done,  will  be  performed  at  the  proper  moment ;  and  not 
delayed  till  the  season  and  opportunity  have  been  lost.  The  impediments  arising  from 
bad  weather,  sick  servants,  or  the  occasional  and  necessary  absence  of  the  master,  vrill, 
in  that  case,  be  of  little  consequence,  nor  embarrass  the  operations  to  be  carried  on ;  and 
the  occupier  will  not  be  prevented  from  attending  to  even  the  smallest  concerns  con- 
nected with  his  business,  on  the  aggregate  of  which  his  prosperity  depends. 

SxcT.  I  v.    .Qf  domestic  Management  and  personal  Expenses, 

4545,  On  domestic  qffhirst  a  hint  may  sufiice.  Young  farmers  banning  house- 
keeping, like  most  others  in  similar  circumstances,  are  apt  to  sink  too  great  a  proportion 
of  their  capital  in  furniture,  and  ftiniishing  riding-borses,  carriages,  &c. ;  and  some> 
times  to  live  up  to,  or  even  beyond,  their  income.  We  do  not  mean  that  fiurmers  should 
not  live  as  well  as  other  men  of  the  same  property ;  but  merely  that  all  begiimers  should 
live  within  their  income.  Even  in  the  marketing  expenses  care  is  requisite;  and  the 
prudent  farmer  will  do  well,  every  penny  or  sixpence  he  lays  out,  to  reckon  up  in  his 
mind  what  that  sum  per  day  would  amount  to  in  a  year,  llie  amount  will  often 
astonish  him,  and  lead  to  economy,  and  where  practicable,  retrenchment.  Saring,  as 
Franklin  has  inculcated,  is  the  only  certain  way  of  accumulating  money. 

4546,  In  regard  to  housekeepings  it  is  [observed  in  The  Code  of  AgricuUure,  that  the 
safest  plan  is,  not  to  suffer  it  to  exceed  a  certain  sum  for  bought  articles  weekly.  An 
annual  sum  should  be  allotted  for  clothing,  and  the  personal  expenses  of  the  farmer,  his 
wife,  and  children,  which  ought  not  to  l>e  exceeded.  lYie  whole  allotted  expense  should 
be  considerably  within  the  probable  receipts ;  and  if  possible  one.e)ghth  of  the  income  an- 
nually received,  should  be  laid  up  for  contingencies,  or  expended  in  extra  improvements 
on  the  farm. 


BOOK  VI. 


OP  THX  CULTURE  OF  FABM  LANDS. 


4547.  The  business  of  farming  consists  of  the  culture  of  vegetables,  and  the  treatment 
or  culture  of  animals ;  in  practice  these  are  generally  carried  on  together,  but  may  be 
more  conveniently  treated  of  apart.  In  this  Book,  therefore,  we  confine  ourselves  to  the 
culture  of  vegetables,  and  shall  consider  in  succession  the  general  processes  of  culture  ; 
the  culture  of  com  and  pulse ;  of  roots  and  leaves ;  of  herbage  plants ;  of  grasses ;  and 
of  manufactorial  pUmts. 


Chap.  I. 

Of  the  general  Processes  common  to  Farm  Lands. 

4548.  Among  general  jrfocesses,  those  which  merit  particular  notice  in  this  place,  are 
the  rotation  of  crops,  the  working  of  fallows,  and  the  management  of  manures.  The 
theory  of  these  processes  has  been  already  given  in  treating  of  soils  and  manures  (Paet  II. 
Book  III*)  $  *°^  ^^  therefore  only  remains  to  detail  their  application  to  practice  under 
different  drcumstancss. 


Book  VI.  ROTATION  OF^  CROP&  7S7 

SicT.  I.     Of  the  BotaHons  vf  Crops  suitable  /o  dijferent  Detcriptiont  of  SoSi. 

4549*  Tke  proper  distrilnUion  of  crops,  and  a  plan  for  their  succession,  is  one  of  the 
first  subjects  to  which  a  farmer  newly  entered  on  a  farm  requires  to  direct  his  attention. 
The  kind  of  crops  to  be  raised  are  determined  in  a  great  measure  by  the  climate,  soil, 
and  demand ;  and  the  quantity  of  each,  by  the  Talue^  demand,  and  the  adjustment .  of 
farm  labor. 

4550.  In  the  adjustment  of  farm  labor,  the  great  art  is  to  divide  it  as  equally,  as 
posiiible  throughout  the  year.  Thus  it  would  not  answer  in  any  situation  to  sow  ezclu* 
sively  autumn  crops,  as  wheat  or  rye ;  nor  only  spring  corns,  as  oats  or  barley ;  for  by  so 
doing  all  the  labor  of  seed-time  would  come  on  at  once,  and  the  same  of  harvest  work, 
while  the  rest  of  the  year  there  would  be  little  to  do  on  the  farm.  But  by  sowing  a 
portion  of  each  of  these  and  other  crops,  the  labor  both  of  seed-time  and  harvest  is  divided 
and  rendered  easier,  and  more  likely  to  be  done  well  and  in  season.  But  this  point  is 
so  obvious  as  not  to  require  elucidation. 

4551.  Tke  succession  or  rotation  <f  crops,  is  a  point  on  which  the  profits  of  the  fanner 
depend  more  than  on  any  other.  It  is  remarked  by  Arthur  Young,  that  the  agricultural 
writers,  previously  to  the  middle  of  the  eighteenth  century,  paid  little  or  no  attention  to  it. 
They  recite,  he  says,  courses  good,  bad,  and  execrable,  in  the  same  tone ;  as  matters  not 
open  to  praise  or  censure,  and  unconnected  with  any  principles  that  could  throw  light  on 
the  arrangement  of  fields.  The  first  writer  who  assigned  due  importance  to  the  subject  of 
rotations  seems  to  have  been  the  Rev.  Adam  Dickson,  in  his  Treatise  on  Agriculture, 
published  in  Edinburgh,  in  1777 ;  and  soon  afterwards  Lord  Kaimes,  in  his  Gentleman 
Farmer,  illustrates  the  importance  of  the  subject ;  both  writers  were  probably  led  to  it  by 
observing  the  effects  of  the  Norfolk  husbandry,  then  beginning  to  be  introduced  to 
Berwickshire.  But  whatever  may  have  been  the  little  attention  paid  to  this  subject  by 
former  writers,  the  importance  of  the  subject  of  rotations,  and  the  rule  founded  on  the 
principles  already  laid  down,  that  culmiferous  crops  ripening  their  seeds  should  not  be 
repeated  without  the  intervention  of  pulse  roots,  herbage,  or  fallow,  is  now  <*  recognised 
in  the  practice  and  writings  of  all  judicious  cultivators,  more  generally  perhaps  than  any 
other."  (Edit,  of  Farmer*  s  Mag.) 

4  552.  Tke  system  of  rotations  is  adopted  for  every  soil,  though  no  particular  rotation 
can  be  given  for  any  one  soil  which  will  answer  in  all  cases,  as  something  depends  on 
climate,  and  something  also  on  the  kind  of  produce  for  which  there  is  the  greatest  market 
demand.  But  wherever  the  system  of  rotations  is  followed,  and  the  several  processes  of 
labor  which  belong  to  it  properly  executed,  land  will  rarely  get  into  a  foul  and  exhausted 
state ;  or,  at  least  if  foul  and  exhausted  under  a  judicious  rotation,  ''  matters  would  be 
much  worse  were  any  other  system  followed.** 

455S.  Tke  particular  crops  which  enter  into  a  system  of  rotation  must  obviously  be  such 
as  are  suited  to  the  soil  and  climate,  though  as  the  valuable  author  so  often  quoted  ob- 
serves, *'  they  will  be  somewhat  varied  by  local  circumstances ;  such  as  the  proximi^ 
of  towns  and  villages,  where  there  is  a  greater  demand  for  turnips,  potatoes,  hay,  &c. 
than  in  thinly-peopled  districts.  In  general,  beans  and  clover,  with  rye-grass,  are  inter- 
posed between  corn  crops  on  clayey  soils ;  and  turnips,  potatoes,  and  clover  and  rjre-gmsa, 
on  dry  loams  and  sands,  or  what  are  technically  known  by  the  name  of  turnip  soils.  A 
variety  of  other  plants,  such  as  pease,  tares,  cabbages,  and  carrots,  occupy  a  part,  though 
commonly  but  a  small  part,  of  that  division  of  a  fiurm  which  is  allotted  to  green  crops. 
This  order  of  succession  is  called  the  system  of  alternate  husbandry  s  and  on  ridi  soils,  or  ' 
such  as  have  access  to  ab\indance  of  putrescent  manure,  it  is  certainly  the  most  productive 
of  all  others,  both  in  food  for  man  and  for  the  inferior  animals.  One  half  of  a  farm  is, 
in  this  course,  always  under  some  of  the  different  species  of  cereal  gramina,  and  the  other 
half  under  pulse,  roots,  cultivated  herbage,  or  plain  fallow. 

4554.  Sut  the  greater  part  of  tke  andUe  land  of  Britain  cannot  be  maintained  in  a 
fertile  state  under  this  management;  and  sandy  soils,  even  though  highly  manured, 
soon  become  too  incohesive  under  a  course  of  constant  tillage.  It,  therefore,  becomes 
necessary  to  leave  that  division  or  break  that  (Carries  cultivated  herbage,  to  be  pastured 
for  two  years  or  more,  according  to  the  degree  of  its  consistency  and  fertility  ;  and  all 
the  fields  of  a  farm  are  treated  thus  in  their  turn,  if  they  require  iL  This  is  called 
the  system  of  convertible  husbandry,  a  regular  change  being  constantly  going  on  from 
sration  to  pasturage,  and  vice  versa. 

4555.  Not  to  refteat  tke  same  kind  of  crop  at  too  short  intervals  is  another  rule  with 
regard  to  the  succession  of  crops.  Whatever  may  be  the  cause,  whether  it  is  to  be  . 
sought  for  in  the  nature  of  the  soil,  or  of  the  plants  themselves,  experience  clearly  proves 
the  advantages  of  introducing  a  diversity  of  species  into  every  course  of  cropping.  When 
land  is  pastured  several  years  before  it  is  brought  again  under  the  plough,  there  may  be  less 
need  far  adhering  steadily  to  this  rule ;  but  the  degeneracy  of  wheat  and  other  com- crops 
fecurring  upon  the  same  land  every  second  year  for  a  long  period,  has  been  very  g«iw* 

SB 


fM  PRikCnCB  OF  AGRICULTURE.  Pau  IU. 

lally  tcknowledged.  It  is  the  same  with  what  are  called  green  craps ;  beans  and  peaae^ 
potatdea,  Cuniips,  and,  m  an  especial  manner,  red  clover,  become  all  of  them  madi  leas 
prodacdfc,  nnd  much  more  liable  to  disease,  when  they  come  into  the  course,  upon 
the  same  laad»  every  second^  third,  or  fourth  year.  But  what  the  interval  ought  to  be 
has  not  yet  been  determined,  and  probably  cannot  (from  the  great  number  of  yean  that 
V^periments  must  be  continued  to  give  any  certain  result)  be  determined,  until  the 
component  parts  of  soUs,  and  particularly  the  sort  of  vegetable  nourisliment  which  each 
ipedea  of.plant  estracts  ftom  the  soil,  have  been  more  fblly  investigated. 

4556.  -A  change  9f  the  varietyt  »  well  as  of  the  species,  and  even  of  the  planu  of  the 
•arae  variety,  is  found  to  be  attended  with  advantage;  and  in  the  latter  case,  or  a 
change  of  aeied,  the  species  and  variety  being  the  same,  the  practice  is  almost  universal. 
It  14  well  known,  that  of  two  parcels  of  wheat,  for  instance,  as  much  alike  in  quality 
aa  possible,  the  one,  which  had  grown  on  a  soil  differing  much  6nom  that  on  wbidi  it  is 
to  be  sown,  will  yield  a  better  produce  than  the  other  that  grew  in  the  same,  or  a  similar 
soil  and  climate.  The  farmers  of  Scotland,  accordingly,  find  that  wheat  from  the  south, 
even  though  it  be  not,  as  it  usually  is,  better  than  their  own,  is  a  very  advantageous  change ; 
and  oats  and  other  grain,  brought  from  a  clayey  to  a  sandy  soil,  other  things  being  equal, 
are  more  productive  than  such  as  have  grown  on  sandy  soiL  {Sujqf*  Encjfc,  Brit*  nrt. 
4gr.  144.) 

4557.  ThefiUowifig  are  escamplet  ofnUations  suited  to  different  toils,  as  given  in  Brown's 
woellent  Treatise  on  Rural  AJfmru  The  basis  of  every  rotation,  he  says,  "  we  hold  to 
be  either  a  bare  summer  fkllow,  or  a  fallow  on  which  drilled  turnips  arc  cultivated,  and 
its  conclusion  to  be  with  the  crops  taken  in  the  year  preceding  a  return  of  fallow  or  drilled 
turnips,  when  of  course  •  new  rotation  commences. 

4558.  Retatimifsr  etrong  deep  lands.  According  to  this  rotation,  wheat  and  drilled 
beans  are  the  crops  to  be  cultivated,  though  clover  and  rye-grass  may  be  taken  for  one 
year  in  place  of  beans,  should  such  a  variety  be  viewed  as  more  eligible.  The  rotation 
begins  with  summer  fUlow,  because  it  is  only  on  strong  deep  lands  that  it  can  be  profit- 
ably practised ;  and  it  may  go  on  for  any  length  of  time,  or  so  long  as  the  land  can  be 
kept  clean,  (hough  it  ought  to  stop  the  moment  that  the  land  gets  into  a  contrary  con- 
dition. A  considerable  quantity  of  manure  is  required  to  go  on  successfully ;  perhaps 
dung  should  be  given  to  each  bean  crop ;  and  if  this  crop  is  drilled,  and  attentively 
borae-hoed,  the  rotation  may  turn  out  to  be  one  of  the  most  profitable  that  can  be 
aerdsed. 

4559.  Sotationfir  loams  and  days*  Where  it  may  not  be  advisable  to  carry  the  first 
rotation  into  execution,  a  different  one  can  be  practised ;  according  to  which  labor  will 
be  more.divided,  and  the  usual  grains  more  generally  cultivated ;  as,  for  instance, 

1.  FaUow,  with  dung.  4;  Bariey.  7.  Besns  drilled  and  horw-boed. 

SL  Wheat  5.  Clover  and  rye-fpam.  &  Wheat 

9L  Beaiu,  drilled  and  hone-hoed.     &  OatsorwheaL 

Hiis  rotation  is  excellently  calculated  to  insure  an  abundant  return  through  the  whole  of 
it,  provided  dung  is  administered  upon  the  clover  stubble.     Without  this  supply,  the 
I  rotation  would  be  cripplied,  and  inferior  crops  of  course  produced  in  the  conduding 

^  456(X  BetaHen  fir  days  and  ioanu  <fan  inferior  descriptioiu     This  rotation  is  calcu- 

t  lated  for  aoils  of  an  inferior  description  to  those  already  treated  of. 

!  1.  Fallow,  tvlth  duDg.  3.  Gover  and  rye-grasi.  5.  Beana,  drilled aad'hone>^oed. 

I  &  Wheat  ^  Oat&  &  Wheat 

f  According  to  this  rotation,  the  rules  of  good  husbandry  are  studiously  practised,  while  the 

sequence  is  obviously  calculated  to  keep  the  land  in  good  order,  and  in  such  a  condition 
as  to  ensure  crops  of  the  greatest  value.  If  manure  is  bestowed,  either  upon  the  dover- 
stubble,  or  before  the  beans  are  sown,  the  rotation  is  one  of  the  best  that  can  be  devised 
for  the  soils  mentioned. 

4561.  Rotation  fir  thin  days.  On  thin  clays,  gentle  husbandry  is  indispensably  ne* 
oessary,  otherwise  the  soil  may  be  exhausted,  and  the  produce  unequal  to  the  expense  of 
cultivation.  Soils  of  this  description  will  not  improve  much  while  under  ftrass ;  but, 
unless  an  additional  stock  of  manure  can  be  procured,  there  is  a  necessity  of  refreshing 
them  in  that  way,  even  though  the  produce  should,  in  the  mean  time,  be  comparativdy 
of  small  value.     The  following  rotation  is  not  an  improper  one. 


1.  Vtflow,  wMi  dang. 

S.  Onus  pastured,  but  not  too 

&  Onus. 

<K    ▼VBSM* 

early  eaten. 
4.  OraaiL 

&  om. 

This  rotalaen  may  be  diortened  or  lengthened,  according  to  drcumstanoesy  but  ahould 
never  extend  further  in  point  of  ploughing,  than  when  dung  can  be  given  to  the  ftJlow- 
break.    Ihii  ia  tl»e  keystone  of  the  whole ;  and  ifit  is  neglected,  the  rotatloa  is  rendmd 
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»  •   4569.  Hoiadon  fir  peai  earth  soi/t*     These  are  not  friendly  to  wheat,  unleaa  aided  by 

ifl  a  quantity  of  calcareous  matter.     Taking  them  in  a  genersl  point  of  view,  it  is  not  advis* 

t  able  to  cultivate  wheat,  but  a  crop  of  oats  may  almost  be  depended  upon,  prorided  the 

previous  management  has  been  judiciously  ekecuted.     If  the  subsoil  fi  peat  earth  lands 

13  be  retentive  of  moisture,  the  process  ought  to  commence  with  a  bare  summer  fallow ;  but 

;  if  such  are  incumbent  on  free  and  open  bottoms,  a  crop  of  turnips  may  be  substituted 

»  Ibr  fallow ;  aceording  to  which  method,  the  surface  will  get  a  body  which  naturally  it 

did  not  posasaSk     Grass,  on  such  soils,  must  always  occupy  a  great  space  of  every  ro« 

tadon,  because  physical  circumstances  render  regular  cropping  utterty  impracticable. 

I.Einow.  or  tumlpt  with  dung.     9L   Clover,  and   a   contiderable     dreumitaiioefpenBlt  the  land  ts 
f,  Sl  Oats  or  an  early  variety.  maantfty  of  perennial  rye-^raM.     be  tarokm  up,  when  oats  are  to  be 

4.  Future  for  levend  yean,  till     repeated. 

'  456S.  BoiaHonfyr  li^  toiis.     These  are  easily  managed,  though  to  procure  a  full 

return  of  the  profit  which  they  are  capable  of  yielding,  requires  generally  as  much  at* 
teotion  as  is  necessary  in.  the  management  of  those  of  a  strongs  description,  ypoii 
light  soils,  a  bare  summer  fallow  is  seldom  called  for,  as  cleanliness  may  be  preserved 
by  growing  turnips,  and  other  leguminous  articles.  Grass  also  is  of  eminent  advantage 
upon  such  soils,  often  yielding  a  greater  profit  than  what  is  afforded  by  culmilerotts 
crops; 

1.  Tamipe.  S.  Clover  and  rye-gtaii. 

^  8.  Spring  wheat,  or  barley.  i.  Oati  or  wheat 

*  This  is  a  fashionable  rotation ;  but  it  may  be  doubted  whether  a  continuance  of  it  for  any 

considerable  period  is  adrisable,  because  both  turnips  and  clover  are  found  to  fall  off 

^  when  repeated  so  oflen  as  once  in  four  years*     Perhaps  the  rotation  would  be  greatly 

improved  were  it  extended  to  eight  years,  whilst  the  ground,  by  such  an  extension,  would 
be  kept  fresh  and  constantly  in  good  condition.  As  for  instance,  were  seeds  for  pasture 
sown  in  the  second  year,  the  ground  kept  three  years  under  grass,  broke  up  for  oats  la 

^  the  sixth  year,  drilled  with  beans  and  pease  in  the  seventh,  and  sown  with  wheat  in  the 

^  eighth ;  the  rotation  would  then  be  complete,  because  it  included  every  branch  of  hus^ 

^'  bandry,  and  admitted  a  variety  in  numagement  generally  agreeable  to  the  soil,  and  always 

fiivonible  to  the  interest  of  cultivators.  The  rotation  may  also  consist  of  six  crops,  wero 
tbe  land  kept  only  one  year  in  grass,  though  few  situations  admit  of  so  much  cropping, 
unless  additional  manure  is  within  reach. 

I  4564.  Rotaiion  fir  sawfy  toilt.     These,  when  properly  manured,  are  wdl  adapted  to 

turnips,  though  it  rarely  happens  that  wheat  can  be  cultivated  on  them  with  advantage, 
unless  they  are  dressed  with  alluvial  compost,  marl,  clay,  or  some  such  substances  as 

(  ^  will  give  a  body  or  strength  to  them,  which  they  do  not  naturally  possess.     Barley,  oatsy 

and  rye,  the  latter  especially,  are,  however,  sure  crops  on  sands,  and  in  favorable  seasons 
will  return  greater  profit  than  can  be  obtained  from  wheat. 

1.  Turnip^  oonimnsd  on  the  ground.  5.  Gmaa 

2.  Barley.  4  Rye  or  oati. 

By  keeping  the  land  three  years  in  grass,  the  rotation  would  be  extended  to  six  years, 
a  measure  highly  advisable. 

4565.  Tkue  eanmples  are  sufficient  to  illustrate  the  subject  of  improved  rotationa ; 
but  as  the  best  general  schemes  may  be  sometimes  momentarily  deviated  from  with  ad» 
vantage,  the  same  able  author  adds,  that  **  cross  cropping,  in  some  cases,  may  perhaps 
be  justifiable  in  practice ;  as,  for  instance,  we  have  seen  wheat  taken  afUr  oats  with  greet 
success,  when  these  oats  had  followed  a  clover  crop  on  rich  soil ;  but,  after  all,  as  a  gene- 
nd  measure,  that  mode  of  cropping  cannot  be  recommended.  We  have  heard  of  an« 
other  rotation,  which  comes  almost  under  the  like  predicament,  though,  as  the  test  of 

.experience  has  not  yet  been  applied,  a  decisive  opinion  cannot  be  pronounced  upon  its 
merits.  This  rotation  begins  with  a  bare  fallow,  and  is  carried  on  with  wheat,  grass 
for  one  or  more  years,  oats,  and  wheat,  where  it  ends.  Its  supporters  maintain  that 
beans  are  an  uncertain  crop,  and  cultivated  at  great  expense ;  and  that  in  no  other 
way  will  corn,  in  equal  quantity  and  of  equal  value,  be  cultivated  at  so  litde  expense,  aa 
according  to  the  plan  mentioned.  That  the  expense  of  cultivation  is  much  lessened,  we 
acknowledge,  because  no  more  than  seven  ploughings  are  given  through  the  whole 
rotation ;  but  whether  tbe  crops  will  be  of  eqiud  value,  and  whether  the  ground  will  be 
preserved  in  equally  good  condition,  are  points  which  remain  to  be  ascertained  by  ex.* 
perience.**     {Brown  on  Rural  Affairs,) 

4566.  At  n  general  guide  to  aevidng  rotations  on  clay  toilSf  it  may  be  observed,  that 
winter  or  autumn  sown  crops  are  to  be  preferred  to  such  as  are  put  in  in  spring.  Spring 
ploughing  on  such  soils  is  a  hasardous  business,  and  not  to  be  practised  where  it  can 
possibly  be  avoided.  Except  in  the  case  of  drilled  beans,  there  is  not  the  slightest 
necessity  for  ploughing  clays  in  the  spring  months ;  but  as  land  intended  to  carry  beana 

'  ought  to  be  early  ploughed,  so  that  the  benefit  of  frost  may  b^  obtained,  and  as  the  seed 
.  lunow  is  an  ebb  one,  rarely  exeeediag  four  incheaio  decpncaSf  the  hasard  el  *pBiig 
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ploagfatng  for  tiiis  article  ii  not  of  nuch  consequence.  Ploughing  with  a  view  to  clean 
toils  of  the  description  under  consideration,  has  little  effect,  unless  given  in  the  summer 
months.  This  renders  summer  fallow-  indispensably  necessary,  and  without  this  radical 
process,  none  of  the  heavy  and  wet  soils  can  be  suitably  managed,  or  preserved  in  a  good 
condition. 

4567.  To  adopt  a  judicumt  rotation  of  cropping  for  every  teU,  requires  a  degree  of 
judgment  in  the  farmer,  which  can  only  be  gathered  from  observation  and  experience. 
The  old  rotations  were  calculated  to  wear  out  the  soil,  and  to  render  it  unproductive. 
To  take  wheat,  barley,  and  oats  in  succession,  a  practice  very  common  thirty  years  ago, 
was  sufficient  to  impoverish  the  best  of  land,  while  it  put  little  into  the  pockets  of  the 
farmer ;  but  the  modem  rotations,  such  as  those  which  we  have  described,  are  founded 
on  principles  which  ensure  a  full  return  from  the  soil,  without  lessening  its  value,  or 
impoverishing  its  condition.  Much  depends,  however,  upon  ^e  manner  in  which 
the  different  processes  are  executed,  for  the  best  arranged  rotation  may  be  of  no 
avail,  if  tha  processes  belonging  to  it  are  imperfectly  and  unseasonably  executed.  (See 
S158.) 

SxcT.  II.     Of  the  working  of  Fallows, 

4568.  The  practice  ofjallowing,  as  we  have  seen  in  our  historical  view  of  Greek  and 
Roman  agriculture,  has  existed  from  the  earliest  ages ;  and  tlie  theory  of  its  beneBcial 
effects  we  have  endeavored  to  explain.  (2125.)  The  Romans  with  their  agriculture  in- 
troduced fallows  in  every  part  of  Europe,  and  two  crops,  succeeded  either  ar*s 
fallow,  or  by  leaving  the  land  to  rest  for  two  or  more  years,  became  tlie  rotation  on 
all  soils  and  under  all  circumstances.  Hiis  mode  of  cultivating  arable  land  is  still  the 
most  universal  in  Europe  {  ito  prevalence  till  very  lately  in  Britain  created  a  powerful 
aversion  to  naked  fallows,  by  which  a  crop  was  lost  every  year  they  occurred,  and  called 
forth  numerous  attempts  to  shew  that  they  were  unnecessary,  consequently  an  immense 
public  loss.  This  anti-fallowing  mania,  as  it  has  been  called,  was  chiefly  supported  by 
Arthur  Young,  Nathaniel  Kent,  and  others,  members  or  correspondents  of  the  Board  of 
Agriculture:  it  was  at  its  greatest  height  about  the  beginning  of  the  present  century, 
but  has  now  spent  its  force,  and  afVer  exhausting  all  the  arguments  on  both  sides,  as 
an  able  author  has  observed,  **  the  practice  does  not  appear  to  give  way,  but  rather  to 
extend." 

4569.  The  expediency  or  inexpediency  of  pulverising  and  cleaning  the  toS  by  a  harefat^ 
low,  is  a  question  that  can  be  determined  only  by  experience,  and  not  by  argument.     No 
reasons,  however  ingenious,  for  the  omission  of  this  practice,  can  bring  conviction  to  the 
mind  of  a  farmer,  who,  in  spite  of  all  his  exertions,  finds,  at  the  end  of  six  or  eight  yemn, 
that  his  land  is  full  of  weeds,  sour  and  comparatively  unproductive.     Drilled  and  hor«e 
hoed  green  crops,  though  cultivated  with  advantage  on  almost  every  soil,  are  probably  in 
generu  unprofitable  as  a  tubstitute  for  fallow,  .and  after  a  time  altogether  inefficient. 
It  is  not  because  turnips,  cabbages,  &c.  will  not  grow  in  such  soils,  that  a  fallow  is  re- 
sorted  to,  but  because,  taking  a  course  of  years,  the  value  of  the  successive  crops  is  found 
to  be  so  much  greater,  even  though  an  unproductive  year  is  interposed,  as  to  induce  a 
preference  to  fidlowing.     Horseshoed  crops,  of  beans  in  particular,  postpone  the  recur- 
rence of  fallow,  but  in  few  situations  can  ever  exclude  it  altogether.     On  the  other  hand, 
the  instances  that  have  been  adduced,  of  a  profitable  succession  of  crops  on  soils  of  this 
description,  without  the  intervention  of  a  fidlow,  are  so  well  authenticated,  that  it  would 
be  extremely  rash  to  assert  that  it  can  in  no  case  be  dispensed  with  on  clay  soils.     In- 
stances of  this  kind  are   to  be  found   in  several  paits  of  Young's  AnnaU  tf  Agri^ 
culture;  and  a  very > notable  one,   on    Greg's   farm    of  Coles,   in  Hertforddbire,    ia 
accurately  detailed  in  the  sixth  volume  of  The  Communkatums  to  the  Board  of  Agrieul-^ 
Ure, 

4£70l  Tfie  pHmeipal  eatue$  qfMt  extraordhiary  difference  among  men  qf  great  experiences  nuj  prolnbly 
be  found  in  the  quslitv  of  the  toil,  or  in  the  nature  of  the  climate,  or  In  iMrth.  Nothing  i*  mon  vtmut 
than  the  names  bjr  which  toils  are  known  in  diflfrrent  districts.  Greg's  ftrm,  in  peiticular,  though  the 
•oil  is  denominated  **  heavy  arable  land,*'  and  **  very  heavy  land,**  is  found  so  suitable  to  turnips,  that  a 
sixth  pert  of  it  is  always  under  that  ercf.  and  these  are  consumed  on  the  ground  by  sheep ;  a  system  ef 
management,  which  every  fkrmer  must  know  to  be  altogether  impracticat»le  on  the  wci  tenaciotts  days  of 
other  districts.  It  may  indeed  be  laid  down  as  a  criterion  for  determining  the  question,  that  wherever  this 
management  can  be  profitably  adopted,  fallow,  as  a  regular  branch  of  the  conne,  must  be  not  las  abaovd 
than  It  is  iqjurious,  both  to  the  cultvator  and  to  the  public.  It  is  probable,  therefi»re,  that,  is  dcfaatiM 
this  point,  the  opposite  parties  are  not  agreed  about  the  quality  of  the  soil ;  and  in  particular,  about  its 
property  of  absorbing  and  retidqUig  moisture,  so  different  in  soils,  that  in  common  language  have  the  tanas 
deaominatlon. 

4571.  Another  cau$eqfa^0henc«mvi^  be  ttiand  in  fhetHtOMtit.  It  is  well  known,  that  a  gK«t  deal  nese 
lain  Alls  on  the  west  than  on  the  east  coast  of  Britain ;  and  that  between  the  northern  and  southern  coun-. 
ties  there  is  at  least  a  month  or  six  weeks*  dlflbrenoe  in  the  maturation  of  the  crops.  Though  the  toB 
therefore  be  as  nearly  as  possible  similar  in  quality  and  surface,  the  period  la  which  It  Is  accessible  to  mis. 
cultural  operations  must  vary  accordingly.  Thus,  in  the  south-eastern  counties  of  the  Idand,  where  the 
crops  may  be  all  cut  down,  and  almost  all  carried  home  by  the  end  of  August,  much  may  be  done  in  «'i**ii«- 
ing  and  puhrerlslng  the  sol),  during  the  months  of  Sntember  and  October,  while  the  ftrmen  of  the  noRh 
«!•  cschitivdy  svRpkgM  Ui  haiveit  woik,  whldi  is  frequently  not  llniihsd  Iqr  the  1^^ 
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In  foine dlftricti In th«ioitth  of  Bnftend,  wbeni  It  ruvtr  fown  belbre  December;  wbereu  in  th«  novtb, 
and  still  more  in  Scotland,  If  It  cannot  be  got  completed  by  tbe  end  of  October,  it  mutt  commonly  be  de- 
layed till  iprlnff,  or  oaU  or  barley  be  taken  in  p'ace  of  wbeat.  It  does  not  then  wem  of  any  utility  to  enter 
farther  into  thli  oontrorerty,  which  every  tkilAil  ctdtiTator  most  determine  Ibr  himaelf.  All  tbe  crc^, 
and  all  tbe  modei  of  management  which  nave  been  puruoied  a«  a  mibititute  for  follow,  are  well  known  to 
iuch  men,  and  would  unquestionably  have  been  generally  adopted  long  ago,  if,  upon  a  careAil  contideraticm 
of  tbe  advantages  and  disadvantages  on  both  sides,  a  bare  follow  was  found  to  be  unprofitable  in  a  course  of 


tal;  Brown's  TYeatite  on  Rural  AtfUn s  The  Comty  Report* s  and  The  QenertU  Report  tif  SeoUand. 


4078.  Pallamt  %ameeet$arif  omfirtabteaoiU,  However  necessary  the  periodical  recurrence  of  fallow  may 
be  on  retentive  cbys,  its  wannest  advocates  do  not  recommend  it  on  turnip  scrils,  or  on  any  ftiabie  loams 
incumbent  on  a  porous  subsoil ;  nor  is  it  in  any  case  necessary  every  third  year,  according  to  tbe  practice 
of  some  districts.  On  the  iNtt  cultivated  lanos  it  seldom  returns  oftener  than  once  in  six  or  eight  yean, 
and  in  fovorable  situations  for  obtaining  an  extra  supply  of  manure.  It  may  be  advantageously  dlqjensed 
with  tot  a  still  longer  period.  {SuppL  to  Enqfc.  Brit,  art  Agr.) 

457S.  The  operation  offattowmgt  as  commonly  practised  in  England,  is  a  very  different 
and  comparatively  useless,  or  at  least  ineffectual  operation,  to  what  it  ought  to  be.  In 
most  places  tbe  first  furrow  is  not  given  till  the  spring,  or  even  till  the  month  of  May  or 
June ;  or,  if  it  is  given  earlier,  tbe  second  is  not  given  till  after  midsummer,  and  on  the 
third  the  wheat  is  sown.  Land  may  rest  under  this  system  of  management ;  but  to 
clean  it  from  weeds,  or  pulverise  it,  or  give  it  the  benefits  of  aeration  and  beat,  is  im- 
possible. The  farmer  in  some  cases  purposely  delays  ploughing  bis  fallows  for  the  sake 
of  the  scanty  bite  the  couch  and  weeds  afford  to  his  sheep ;  and  for  the  same  reason  having 
ploughed  once^  he  delays  the  second  ploughing.  It  is  not  to  be  wondered  at,  that  under 
such  a  system  the  theoretical  agriculturist  should  have  taken  a  rooted  averrion  to  what 
are  thus  erroneously  termed  fallows.  The  practice  of  the  best  farmers  of  the  northern 
counties  is  very  different,  and  that  practice  we  shall  here  detail. 

4574.  jt  proper  fallow  invariably  commences  after  harvest ;  tbe  land  intended  to  be  Allow- 
ed getting  one  ploughing,  which  ought  to  be  as  deep  as  the  soil  will  admit,  even  though  a  little 
of  the  till  or  subsoil  is  brought  up.  This  both  tends  to  deepen  the  cultivated,  or  manured 
soil,  as  the  fresh  accession  of  hitherto  uncultivated  earth  becomes  afterwards  incorporated 
with  tbe  former  manured  soil,  and  greatly  facilitates  the  separation  of  the  roots  of  weeds 
diuing  the  ensuing  fallow  process,  by  detaching  them  completely  from  any  connection 
with  the  fast  subsoiL  This  autumnal  ploughing,  usually  called  tbe  winter  furrow,  pro- 
motes the  rotting  of  stubble  and  weeds :  and  if  not  accomplished  towards  the  end  of 
harvest,  must  be  given  in  the  winter  months,  or  as  early  in  the  spring  as  poasiUe.  In 
giving  this  first  ploughing,  the  old  ridges  should  be  gathered  up,  if  practicable,  as  in  that 
state  they  are  kept  dry  during  the  winter  months ;  but  it  is  not  uncommon  to  split  them 
out  or  diride  them,  especially  if  the  land  had  been  previously  highly  gathered,  so  that  each 
original  ridge  of  land  is  divided  into  two  half  ridges.  Sometimes,  when  the  land  is  easily 
laid  dry,  the  furrows  of  the  old  ridges  are  made  the  crowns  of  tbe  new  ones,  or  the  land  is 
ploughed  in  the  way  technically  called  crown-andfurroW'  In  other  instances,  two  ridges 
are  ploughed  togetlier,  by  what  is  called  catling f  vrbich  has  been  already  described.  After 
tbe  field  is  ploughed,  all  the  inter-furrows,  and  those  of  the  headlands,  are  carefully 
opened  up  by  the  plough,  and  are  afterwards  gone  over  effectually  by  a  laborer  with  a 
spade,  to  remove  all  obstructions,  and  to  open  up  the  water  furrows  into  the  fence  ditclies^ 
wherever  that  seems  necessary,  that  all  moisture  may  have  a  ready  exit.  In  every  place 
where  water  is  expected  to  lodge,  such  as  dithett  or  hollow  places  in  the  field,  cross  or 
oblique  furrows  are  drawn  by  the  plough,  and  their  intersections  carefully  opened  into 
each  other  by  the  spade.  Wherever  it  appears  necessary,  cross  cuts  are  also  made  through 
the  head  ridges  into  the  ditches  with  a  spaide,  and  every  possible  attention  is  exerted,  that 
no  water  may  stagnate  in  any  part  of  the  field. 

4575.  J*  won  at  the  tpring  teedMtne  it  over,  the  follow  land  St  again  ploughed  end^long.    If  formerly 
split,  it  Is  now  ridged  up ;  if  formerly  laid  up  in  gathered  ridges,  it  is  split  or  cloven  down.    It  U  then 
cross.^ougfaed ;  and  after  lying  till  sufllciently  dry  to 
Matedly»  ind  '  * 


a ;  and  alter  lying  tm  sumcienuy  ary  co  admit  the«  barrows,  it  is  harrowed  and  roUed  re- 

every  particle  of  the  vivacious  roots  of  weeds  brought  up  to  view,  careftilly  aathered  by 

hand  into  heaps,  and  either  burnt  on  the  field,  or  carted  off  to  the  compost  midden.    The  foUow  ia  tfacA 


ridged  up,  which  places  it  in  a  safe  condition  In  the  event  of  bad  weather,  and  exposes  a  new  surftoe  to 
the  harrows  and  roller ;  after  which  the  weeds  are  uain  gathered  by  hand,  but  a  previous  harrowing  Is 
necessary.  It  is  afterwards  ploughed,  harrowed,  rolled,  and  gathered  as  often  as  may  be  necessary  to 
reduce  it  into  fine  tilth  and  completely  to  eradicate  all  root-weeds.  Between  these  sucoessive  operations, 
repeated  crops  of  seedling  weeds  are  brought  into  vegetation  and  destroyed.  The  krvse  likewise  of  various 
Insects,  together  with  an  infinite  variety  of  the  seeds  of  weeds,  are  exposed  to  be  devoured  by  Mrdb» 
which  are  then  the  former's  beet  Mends,  though  often  proscribed  as  his  bitterest  enemiet. 

4576.  The  tuetfthe  harrow  and  roller  m  the  fallow  procett^  has  been  condemned  by 
eome  writers  on  husbandry,  who  allege,  that  frequent  ploughing  is  all  that  is  neeesaery 
to  destroy  root-weeds,  by  tbe  baking  or  drying  of  the  clods  in  the  sun  and  wind ;  but 
experience  has  ascertained,  that  firequently  turning  over  tbe  ground,  though  absdftfely 
necessary  while  the  fallow  process  is  going  on,  can  never  eradicate  couch-grass  Or  Other 
rout-weeds.  In  all  clay  soils^  the  ground  turns  up  in  lumps  or  clods,  which  the  setertat 
diougfat  will  not  penetrate  so  sufficiently  as  to  kill  the  included  roots.  When  the  likid 
b  again  ploughedi  these  lumps  are  turned  over  and  no  more^  and  the  aetieit  of  Ae 
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plough  serves  in  no  degree  to  reduce  them,  or  at  least  yery  imperceptibly.  It  may  be 
added  that  these  lumps  likewise  inclose  innumerable  seeds  of  weeds,  which  cannot  vege- 
tate unless  brought  under  the  influence  of  the  sun  and  air  near  the  suiiace.  The  diligent 
use,  therefore,  of  the  harrow  and  roller,  followed  by  careful  hand-picking,  is  indispensably 
necessary  to  the  perfection  of  the  fallow  process.  (General  BepoH  of  Scotland,  voL  iy. 
p.  419.) 


the  landi  or  ridget  are  nude  of  nich  widths  m  may  suit  the  coiutruction  of  the  particular  driU-macbine  that 
if  to  be  employed.  After  the  land  ha«  been  oiioe  gathered  br  a  deep  fUrrow,  proportioned  to  the  depth  ot 
the  cultivated  loil,  the  manure  it  laid  on,  and  evenly  spread  over  the  surfkoe,  whether  muck,  lime,  mail, 
or  oompost  A  second  gathering  is  now  given  by  the  plough  j  and  this  bdng  generally  the  fiirrow  upon 
whichtne  seed  is  sown,  great  care  Is  used  to  plough  as  equal  as  possible.  After  the  seed  is  sown  and  the 
land  thoroughly  harrowed,  all  the  Inter.ftirrows,  rarrows  of  the  headlands,  and  oblique  or  gam  ftirrows,  are 
eaieftUly  opened  up  b;r  the  pkmgh,  and  cleared  out  by  the  spade,  as  already  mentioned  respecting  the 
first  or  winter  ploughmg. 

4578.  The  eatpente  of  fallowing  must  appear,  from  wliat  has  been  aaid,  to  be  very  con.  i 
siderable,  when  land  has  been  allowed  to  become  stocked  with  weeds ;  but  if  it  be  kept  I 
under  regular  management,  com  alternating  with  drilled  pulse  or  green  crops,  the  sub-  | 
sequent  returns  of  fiillow  will  not  require  nearly  so  much  labor.     In  common  cases, 

from  four  to  six  pbughings  are  generally  given,  with  harrowing  and  rolling  between,  as 
may  be  found  necessary ;  and,  as  we  have  alraady  noticed,  the  cultivator  may  be  em« 
ployed  to  diminish  this  heavy  expense.  But  it  must  be  considered,  that  upon  the  manner 
in  which  the  fallow  operations  are  conducted,  depend  not  only  the  ensumg  wheat  crop, 
but  in  a  great  measure  all  the  crops  of  the  rotation.  (Suj^.  to  Encyc  Brit.  art.  jigr,  IS8. )  i 

SxcT.  III.     Of  the  general  Management  of  Manures.  ! 

4579.  2%c  manures  ^animal,  tfegettMe,  or  minertd  origin  have  been  already  described, 
and  their  operation  explained  (8161.)  But  a  very  few  of  these  substances  can  be  ob- 
tained by  farmers  in  general ;  whose  standard  resources  are  farm-yard  dung  and  lime, 
and  composts  of  these  with  earth.  It  is  on  the  management  of  th^  that  we  propose  to 
deliver  the  practice  of  the  best  British  fiumers. 

SuBSXCT.  1 .     On  Ike  Management  of  Farm-yard  Dung, 

4580.  The  basis  ofjarm^rd  dung  is  straw,  to  which  is  added  in  its  progress  through 
the  farm.yard  the  excrementitious  substances  of  live  stock.  From  every  ton  of  dry 
straw,  about  three  tons  of  farm-yard  dung  may  be  obtained,  if  the  afler-management  be 
properly  conducted ;  and,  as  the  weight  of  straw  per  acre  runs  from  one  ton  to  one  and 
a  half,  about  four  tons  of  dung,  on  an  average  of  the  different  crops,  may  be  pTt>duced 
from  the  straw  of  every  acre  under  corn.  (Husbandry  of  Scotland,  vol.  ii.)  Hence  (it 
may  be  noticed)  the  great  importance  of  cutting  com  as  low  as  possible;  a  few  inches 
at  the  root  of  the  stalk  weighing  more  than  double  tlie  same  length  at  the  ear. 

4581.  The  conversion  of  straw  into  farm-yard  dung  in  the  farmery,  is  thus  effected : 
Hie  straw  is  served  out  to  cattle  and  horses  in  the  houses  and  fold-yards,  either  as 
provender  or  litter,  and  commonly  for  both  purposes ;  tunups  in  winter,  and  green 
dover  in  summer  are  given  to  the  stock  both  in  the  houses  and  yards ;  on  tfiis  food  the 
animals  pass  a  great  deal  of  urine,  and  afford  the  means  of  converting  the  straw  into 
a  richer  manure  than  if  it  were  eaten  alone.  All  the  dung  from  tlie  houses,  as  they  are 
cleaned  out,  is  regularly  spread  over  the  yards,  in  which  young  cattle  are  left  loose  where 
litter  is  usually  allowed  in  great  abundance ;  or  over  the  dunghill  itself,  if  there  be  one 
at  hand.  This  renders  the  quality  of  the  whole  mass  more  uniform ;  and  the  horse- 
dung,  which  ia  of  a  hot  nature,  promotes  the  decomposition  of  the  woody  fibres  of  the 
straw. 

4582.  The  preparation  of  the  contents  tf  thefarm^yard  for  lajring  on  the  land,  is  by 
turning  it  over ;  or,  what  is  preferable,  carting  it  out  to  a  dunghill.  Jhe  operation  of 
carting  out  is  usually  performed  during  the  frosts  of  winter :  it  is  then  taken  to  the 
field  in  which  it  is  to  be  employed,  and  neatly  built  in  dunghills  of  a  square  form,  three 
or  four  feet  high,  and  of  such  a  length  and  breadth  as  circumstances  may  require. 
What  is  laid  up  in  this  manner  early  in  winter,  is  commonly  sufficiently  prepared  for 
turnips  in  June ;  but  if  it  be  not  carried  from  the  straw-yaids  till  spring,  it  is  necessary  to 
turn  it  once  or  oftener,  for  the  purpose  of  accelerating  the  decomposition  of  the  atniwey 
part  of  the  maas.  When  dung  ia  applied  to  fallows  in  July  or  August^  preparatory  to 
autumn  sown  wheat,  a  much  less  degree  of  putrefaction  will  suffice  than  for  turnips  i 
a  clay  soil,  on  which  alone  fallows  should  ever  be  resorted  to,  not  requiring  dung  so 
much  rotted  as  a  finely  pulveriied  turnip  soil ;  and  besides,  as  the  wheat  does  not  need 
all  the  benefit  of  the  dung  for  some  lime,  the  woody  fibre  is  gradually  broken  down  in 
the  course  of  the  winter,  and  the  nouriahmeiit  of  the  plaata  oontiattcd  till  springy  or 
teei^  when  ita  cfeli  are  moit  beneidal. 
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4583.  In  the  appHeatun  of  farmyard  dung  to  iand  uin4er  tSlagt*  prtjcular  attentioo 
is  paid  to  the  cl«anne»  of  the  soil ;  and  to  use  it  at  the  time  when,  from  the  pulverisatioB 
of  the  ground,  it  may  be  most  intimately  mixed  with  it.  The  mdst  common  time 
of  manuring  with  farm-yard  dung  is,  therefore,  either  towards  the  conclusion  of  th»' 
fkllowin^  operations,  or  immediately  before  the  sowing  of  &llow  crops.  If  no  dun^ 
can  be  procured  but  what  is  made  from  the  produce  of  the  ftrra,  it  will  seldom  be 
possible  to  allow  more  than  ten  or  twelve  tons  to  every  acre,  when  the  land  ia  managed 
under  a  regular  course  of  white  and  green  crops ;  and  it  is  thought  more  advantageous 
to  repeat  this  dose  at  short  intervals,  than  to  give  a  larger  quantity  ac  once,  and  at  a  more 
distant  period  in  proportion.  {General  Report  of  Scotland,  vol.  ii.  p.  517.)  Fkrm-yard 
dung,  it  is  well  known,  is  groitly  reduced  in  value  by  bdng  exposed  to  tbe  atmosphere 
in  small  heaps,  previous  to  being  spread,  and  still  more  after  being  spread.  Its  rich 
juices  are  exhaled  by  the  sun,  or  washed  away  by  the  rains,  and  the  residuum  is  com- 
paratively worthless.  This  is  in  an  especial  manner  the  case  with  long  fresh  dung,  the- 
far  greater  part  of  which  consists  of  wet  straw  in  an  entire  state.  All  oarefbl  farmers, 
accordingly,  spread  and  cover  in  their  dung  with  the  plough,  as  soon  as  possible  after  it 
is  brought  on  the  land. 

4584.  The  use  of  fresh  dung  is  decidedly  opposite  to  the  practice  of  the  best  farmers 
of  turnip  soils ;  its  mutiliiy,  or  rather  injurious  effects,  from  its  opening  the  s«il  too 
much,  is  a  matter  of  experience  with  every  one  who  cultivates  drilled  turnips  on  a  large 
scale.  As  the  whole  fann-yard  dung,  on  such  land,  is  applied  to  the  turnip  crop,  it 
must  necessarily  happen  that  it  should  be  laid  on  in  di^rent  stages  of  putrefiictioii ; 
and  what  is  made  very  late  in  spring,  often  after  a  very  slight  fermentation,  or  none  at 
all.  The  experience  of  the  effect  of  recent  dung  is  accordingly  very  general,  and  the 
result,  in  almost  every  case,  is,  that  the  growth  of  the  young  plants  is  slow  ;  that  they 
remain  long  in  a  feeble  and  doubtful  state ;  and  that  they  seldom,  in  ordinary  seasons, 
become  a  full  crop,  even  though  twice  the  quantity  that  is  given  of  short  muck  has  been 
allowed.  On  the  other  hand,  when  the  manure  is  considerably  decomposed,  the  effects 
are  immediate,  the  plants  rise  vigorously,  and  soon  put  forth  their  rough  leaf,  after, 
which,  the  beetle  or  fly  does  not  seize  on  them ;  and  in  a  few  weeks,  the  leaves  become, 
so  large,  that  the  plants  probably  draw  the  greatest  part  of  their  nourishment  from  the 
atmosphere.  Though  it  were  true,  therefore,  that  more  nutritive  matter  were  given  out 
by  a  certain  quantity  of  dung,  applied  in  a  recent  state,  and  allowed  to  decompose 
gradually  in  the  soil,  than  if  applied  after  undergoing  fermentation  ^nd  putrefiiction, 
the  objection  arising  from  the  slowness  of  its  operation,  would,  in  many  instances,  be  an 
insuperable  one  with  farmers.  But  there  seems  reason  to  doubt  whether  fresh  strawey 
manure  would  ferment  much  in  the  soil,  after  being  spread  out  in  so  small  a  quantity  as 
has  been  already  mentioned ;  and  also,  whether,  in  the  warm  dry  weather  or  summer, 
ibe  shallow  covering  of  earth  given  by  the  plough  would  not  permit  the  gaseous  matters 
to  escape,  to  a  much  ereater  amount  than  if  fermentation  had  been  completed  in  a  well 
built  covered  dunghiU. 

4585.  Another  great  ol^jection  to  the  use  of  fresh  firmr-yord  dung  is,  that  the  seeds  and 
roots  of  those  plants  with  which  it  commonly  abounds,  spring  up  luxuriantly  on  the 
land ;  and  this  evil  nothing  but  a  considerable  degree  of  fermentation  can  obviate. 
The  mass  of  materials  consists  of  the  straw  of  various  crops,  some  of  the  grains  of 
which,  after  all  the  care  that  can  be  taken,  will  adhere  to  the  straw;  of  the  dung  of 
different  animals  voided,  as  is  often  tlie  case  with  horses  fed  on  oats,  with  the  grain 
in  an  entire  state ;  and  of  the  roots,  stems,  and  seeds  of  the  weeds  that  bad  grown  among 
the  straw,  clover,  and  hay,  and  such  as  had  been  brought  to  the  houses  and  fold>yards 
with  the  turnips  and  other  roots  given  to  live  stock. 

4586.  The  degree  of  decomposiaon  to  which  farm-yard  dung  should  arrwe,  before  it  can 
be  deemed  a  profitable  manure,  must  depend  on' the  texture  of  the  soil,  the  nature  of 
the  plants,  and  the  time  of  its  application.  In  general,  clayey  soils,  as  more  tenacious 
of  moisture,  and  more  benefited  by  being  rendered  incohesive  and  porous,  may  receive 
manure  less  decompoied  than  well  pulverised  turnip  soils  require.  Some  plants,  too, 
seem  to  thrive  better  with  Aresh  dung  than  others,  potatoes  in  particukr ;  but  all  the 
small-seeded  plants,  such  as  turnips,  clover,  carrots,  &c.  which  are  extremely  tender  in 
the  early  stage  of  their  growth,  require  to  be  pushed  fbrward  into  luxuriant  vcgetatioB 
with  the  least  possible  delay,  by  means  of  short  dung. 

4587.  The  season  when  nutnure  is  aj^pUed,  h  also  a  material  circumstance.  In  spring 
and  summer,  whether  it  be  used  for  com  or  green  crops,  the  object  is  to  produce  an  im« 
mediate  effect,  and  it  should  therefore  be  more  completely  decomposed  than  may  be 
necessary,  when  it  is  laid  on  in  autumn  for  a  crop  who9e  condition  will  b*  ilaWMk 
stationary  fbr  many  months.  {Sup,  Eney.  Brit,  art  Jg^') 
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SoBSKCT.  9,     OfUme  and  Us  Management  as  a  Memure, 

45B8.  JUme  is  by  far  the  most  important  of  the/ossik  manures ;  and  indeed  it  may  be 
iMerted  that  no  soil  will  ever  be  fit  for  much,  that  does  not  contain  a  proportion  of  this 
earth,  either  naturally  or  by  artificial  application.  Next  to  farm-yard  dung,  lime  is  in 
most  general  use  as  a  manure,  though  it  is  one  of  a  quite  different  character ;  and  when 
judiciously  applied  and  the  land  laid  to  pasture,  or  cultivated  for  white  and  greoa  cropa 
alternately,  with  an  adequate  allowance  of  putrescent  manure,  its  ^ects  are  much 
more  lasting,  and,  in  many  instances,  still  more  beneficial  than  those  of  farm-yard  dung. 
Fossil  manures,  Sir  H.  Davy  observes,  must  produce  their  effect,  either  by  becoming 
a  constituent  part  of  the  plant,  or  by  acting  upon  its  more  essential  food,  so  as  to  render 
it  more  fitted  for  the  purposes  of  vegetable  life.  It  is,  perhaps,  in  the  former  of  these 
ways,  that  wheat  and  some  other  plants  are  brought  to  perfection  after  lime  has  been 
applied,  upon  land  that  would  not  bring  them  to  maturity  by  the  most  liberal  use  of  dung 
alone.  This  being  an  established  fact  may  be  conndered  one  of  the  greatest  importance 
to  all  cultivators. 

4589.  With  regard  to  the  quantity  of  lime  that  ought  to  be  applied  to  different  soUs^  it  is 
much  to  be  regretted  that  Sir  Humphrey  Davy  has  not  thought  proper  to  enter  fully 
into  tbc  subject  Clays,  it  is  well  known,  require  a  larger  quantity  dian  sands  or  dry 
loams.  It  has  been  applied,  accordingly,  in  almost  every  quantity  from  100  to  500 
bushels  or  upwards,  per  acre.  About  160  bushels  are  generally  considered  a  full  dress- 
ing for  lighter  soils,  and  80  or  100  bushels  more  for  heavy  cohesive  soils. 

4590.  In  the  appticalioncf  lime  to  ardUe  land,  there  are  some  general  rules  commonly 
attended  to  by  diligent  farmers,  which  we  shall  give  nearly  in  the  words  of  a  recent 
publication. 

1.  As  the  eflfaets  of  lime  gresUy  depend  on  its  intimate  admixture  with  the  surfhoe  scri],  it  Is  fssfntiil 
ts  have  it  in  a  powdery  state  at  the  time  it  is  applied. 

S.  IJme  having  a  tendency  to  sink  in  the  sou,  it  should  be  ploughed  in  with  a  shallow  ftirrow. 

Si  Lime  may  either  be  ap|uied  to  erass  land,  or  to  land  in  preparation  for  green  crops  or  summer  fUlow, 
irtth  almost  equal  advantage ;  but,  in  general,  the  latter  mode  of  application  is  to  be  prefened. 

i,  Lime  ought  not  to  be  applied  a  second  time  to  moorish  soils,  unless  mixed  up  as  a  compost,  after 
vrhich  the  land  should  be  immediately  laid  down  to  grass. 

5.  Upon  flresh  land,  the  effect  of  lime  is  much  suoerior  to  that  of  dung.  The  ground,  likewise,  more 
especially  where  it  is  of  a  strong  nature,  is  more  easily  wrought;  in  some  instances,  it  is  said,  the  saving 
or  labor  would  tM  sufficient  to  induce  a  farmer  to  lime  his  land,  were  no  greater  benefit  derived  fVom  the 
application  than  the  o^rtunity  thereby  gained  of  woiking  it  in  a  more  perfect  manner,    {fienerat  Report 

4591.  In  liming  for  improving  fdUy  land,  ioith  a  vtew  fs  pasture^  a  much  smaller  quan* 

tity  has  been  found  to  produce  permanent  and  highly  beneficial  effects,  when  kept  as 

much  as  possible  near  the  surface,  by  being  merely  harrowed  in  with  the  seeds,  after  a 

follow  or  green  crop,  instead  of  being  buried  by  the  plough.     As  this  is  a  matter  of 

much  importance  to  fiirmers  of  such  land,  especially  when  lime  must  be  brought  from  a 

great  distance,  as  was  the  case  in  the  instance  to  which  we  are  about  to  allude,  die 

successful  practice  of  one  of  the  most  eminent  farmers  in  Britain  cannot  be  too  generally 

known.    A  few  years  after  1 754,  says  Dawson,  **  having  a  considerable  extent  of  outfield 

land  in  fiiUow,  which  I  wished  to  lime  previous  to  its  being  laid  down  to  pasture,  and 

finding  that  I  could  not  obtain  a  sufficient  quantity  of  lime  for  the  whole  in  proper  time» 

I  was  induced,  from  observing  the  effects  of  fine  loam  upon  the  surface  of  similar  scnI, 

even  when  covered  with  bent,  to  try  a  small  quantity  of  lime  on  the  surface  of  this  fallow, 

instead  of  a  larger  quantity  ploughed  down  in  the  usual  manner.     Accordingly  in  the 

autumn,  about  twenty  acres  of  it  were  well  harrowed,  and  then  about  fitly-six  Winchester 

bushels  only  of  unslacked  lime  were,  after  being  slacked,  carefully  spread  upon  each 

English  acre,  and  immediately  well  harrowed  in.      As  many  pieces  of  the  lime,  which 

had  not  been  fully  slacked  at  first,  were  gradually  reduced  to  powder  by  the  dews  and 

moisture  of  the  earth,  to  mix  these  with  the  soil,  the  land  was  again  well  harrowed  in  three 

or  four  days  thereafter.     This  land  was  sown  in  the  spring  with  oats,  with  white  and  red 

clover  and  rye-grass  seeds,  and  well  harrowed,  without  being  ploughed  again.     The  crop 

of  oats  was  good ;  the  plants  of  grass  sufficiently  numerous  and  healthy;  and  they  formed 

a  very  fine  pasture,  which  continued  good  until  ploughed  some  years  after  for  com. 

About  twelve  years  afterwards,  I  took  a  lease  of  the  hilly  farm  of  Orubbet;  many  parts 

of  which,  though  of  an  earthy  mould  tolerably  deep,  were  too  steep  and  elevated  to  be 

kept  in  tillage.     As  these  lands  had  been  much  exhausted  by  cropping,  and  were  ftiU  of 

coucb-gtass,  to  destroy  that  and  procure  a  cover  of  fine  grass,  I  fallow^]  them,  and  laid 

on  the  same  quantity  of  lime  per  acre,  then  harrowed,  and  sowed  oats  and  grass  seeds 

in  the  Bpring  exactly  as  in  the  last  mentioned  experiment.      The  oats  were  a  full  crop» 

and  the  plants  of  grass  abundant.    Several  of  these  fields  have  been  now  above  thirty  yean 

in  pasture,  and  are  still  producing  white  clover,  And  other  fine  grasses;  no  bent  or  fbg 

has  yet  appeared  upon  them.     It  deserves  particular  notice,  that  more  than   treble 

te^piaiitiiiy  «f  lime  was  bid  upon  fields  a/djwmgt  of  a  atmilar  toil,  bat  wfakh  bcnig 
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fitter  for  occasional  tiUage^  upon  them  the  lime  was  ploughed  in.  These  fields  were 
also  sown  with  oats  and  grass-seeds.  The  latter  throve  well  and  gave  a  fine  pasture  the 
first  year ;  but  afterwards  the  bent  spread  so  fast,  that,  in  three  years,  there  was  more  of 
it  than  of  the  finer  grasses." 

4592.   The  concludbru  which  Dawson  draws  from  his  extensive  practice  in  the  use  of 
lime  and  dung,  deserve  the  attention  of  all  cultivators  of  similar  land. 

1.  That  animal  dung  dropped  upon  ooane,  benty  pastum,  produces  little  or  no  improvement  upon 
them ;  and  that,  even  when  sheep  or  cattle  are  confined  to  a  tmall  space,  as  In  the  case  of  folding,  tneir 
dung  ceasen  to  produce  any  benefldal  effect,  after  a  few  yean,  whether  the  land  is  continued  in  pastUK, 
or  brought  under  the  plough. 

2.  That  even  when  land  of  this  description  is  well  fallowed  and  dunged,  but  not  limed,  though  the  dung 
augments  the  produce  of  the  subsequent  crop  of  grain,  and  of  grass  also  for  two  or  three  years,  that  there- 
alter  Its  eSbeU  are  no  longer  discernible  either  upon  the  one  or  the  other 

3.  That  when  this  land  Is  limed,  if  the  lime  is  kept  upon  the  surface  of  the  soil,  or  well  mixed  with  it, 
and  then  laid  down  to  pasture,  the  6ner  grasses  continue  In  possession  of  the  soil,  even  in  elevated  and 
exposed  situations,  for  a  great  manv  years,  to  the  exclusion  of  bent  and  moss.  In  the  case  of  OrubbeC 
hills,  it  was  observed,  that  more  than  thirty  years  have  now  elapaed.  Besides  this,  the  dung  of  the 
animals  pastured  upon  such  land  adds  every  year  to  the  luxuriance,  and  improves  the  quality  of  the 
pasture }  and  augments  the  productive  powers  of  the  soil  when  afterwards  ploughed  for  grain ;  thus  pro- 
ducing, upon  a  benty  outaeld  soil,  efhcts  similar  to  what  are  experienced  when  rich  infield  lands  bav« 
been  long  in  pasture,  and  which  are  thereby  more  and  more  enriched. 

i.  That  when  a  large  quantity  of  lime  is  laid  on  such  land,  and  ploughed  down  deep,  the  same  eflfects  will 
not  be  produced,  whether  in  respect  to  the  permanent  fineness  or  the  pasture.  Its  gradual  amelioration  by 
the  dung  of  the  animals  pastured  on  it,  or  lu  fertility  when  afterwards  In  tilUige.  On  the  contrary,  unless 
the  surface  is  fully  mixed  with  lime,  the  coarse  grasses  will  In  a  few  years  regain  possession  of  the  soil, 
and  the  dung  thereafter  deposited  by  cattle  will  not  enrich  the  land  for  subsequent  tlfiage. 

LaMttn,  It  also  appears  fk-om  what  has  been  stated,  that  the  four  shift  husbandry  is  only  proper  fbr  very' 
rich  land,  or  in  situations  where  there  is  a  ftill  command  of  dung.  That  by  fkr  the  grratest  part  of  the 
land  of  this  countrv  requires  to  be  continued  in  grass  two,  three,  four,  or  more  years,  according  to  its 
natural  poverty ;  that  the  objection  made  tn  this,  vis.  that  the  coarse  grasses  In  a  few  years  usurp  jpos> 
session  of  the  soil,  must  be  owing  to  the  surface  soil  not  being  sufficiently  mixed  witn  lim^  the  lime 
having  been  covered  too  deep  by  the  plough.    {Pamur^M  Magasme,  vol  xiiL  p.  661) 

Sect.  IV.     Of  Composts  of  Earth,  lAme,  and  Dung. 

4593.  Mixingfarm  yard  dung^  in  a  state  of  fermentation,  with  earth,  in  which  there 
b  much  inert  vegetable  matter;  as  the  banks  of  old  ditches,  or  what  is  collected  from  the 
sides  of  lanes,  &c.,  will  bring  this  inert,  dead  matter,  consisting  of  the  roots  of  decayed 
grasses  and  other  plants,  into  a  state  of  putridity  and  solubility,  and  prepare  it  for 
nourishing  the  crops  or  plants  it  may  be  applied  to,  in  the  very  manner  it  acts  on  peat. 
Dung,  however,  mixed  with  earth,  taken  from  rich  arable  fields  which  have  been  long 
cultivated  and  manured,  can  have  no  effect  as  manure  to  other  land  that  the  same  earth 
and  dung  would  not  produce  applied  separately ;  becatiae  there  is  generally  no  inert 
matter  in  tliis  description  of  earth  to  be  rendered  soluble. 

4594.  Mixing  dung,  earth,  and  quick-lime  together,  can  never  be  advisable ;  because 
quick-lime  will  render  some  of  the  most  valuable  parts  of  the  dung  insoluble.  (See  2223.) 
It  will  depend  on  the  nature  of  soil  or  earth,  whetlier  even  quick -lime  only  should  be 
mixed  with  it  to  form  compost.  If  there  be  much  inert  vegetable  matter  in  the  earthy 
tile  quick-lime  will  prepare  it  for  becoming  food  for  the  plants  it  may  be  applied  to ;  but 
if  rich  earth  be  taken  from  arable  fields,  the  bottoms  of  dung.pits,  or,  in  fact,  if  any  soil 
full  of  soluble  nuitter  be  used,  the  quick-lime  will  decompose  parts  of  this  soluble  matter, 
combine  with  other  parts,  and  render  the  whole  mass  less  nourishing  as  manure  to  planto 
or  crops,  than  before  the  quick-lime  was  applied  to-  it.  Making  composts,  then,  of  rich 
toil  ot  tliis  description,  with  dung  or  lime,  mixed  or  separate,  is  evidently,  to  say  no 
more  of  it,  a  waste  of  time  and  labor.  The  mixtures  of  earths  of  this  description  with 
dung  produces  no  alteration  in  the  component  parts  of  the  earth,  where  there  is  no  inert 
vegetable  substances  to  be  acted  on ;  and  the  mixture  of  earth  full  of  soluble  matter  with 
dung  and  quick-lime,  in  a  mass  together,  has  the  worst  effects,  the  quick-lime  decom* 
posing  and  uniring  with  the  soluble  matter  of  the  earth,  as  well  as  that  of  the  dung ; 
thus  rendering  both,  in  every  case,  less  efficient  as  manures,  than  if  applied  separately 
from  the  quick-lime,  and  even  the  quick-lime  itself  Inferior  as  manure  for  certain  soils,  than 
if  it  had  never  been  mixed  with  the  dung  and  earth  at  all.  {^Farmer* s  Magazine,  vol.  xt. 
p.  351.) 

4595.  Mixing  dung  m  a  state  <f  fermentation  with  peat,  or  forming  what  in  Scotland 
are  called  meadow  .bank  middens  (2177.)  is  a  successful  mode  of  increasing  the  quantity 
of  putrescent  manure.  The  peat  being  dug  and  partially  dried  may  either  be  carted 
into  the  farm-yard  and  spread  over  the  cattle  court,  there  to  remain  till  the  whole  is 
carted  out  and  laid  upon  a  dunghill  to  ferment ;  or  it  may  be  mixed  up  vtritfa  the  farm- 
yard dung  as  carted  out.  If  care  be  taken  to  wateh  the  fermenting  process,  as  the  firtf 
of  a  clay  kiln  is  watched,  a  few  loads  of  dung  may  be  made  to  rot  many  loads  of  peat. 
Adding  lime  to  such  composts  does  not  in  the  least  promote  fermentation,  while  ii^ 
renders  the  most  valuable  parte  of  the  mass  insoluble.  Adding  sand,  ashes,  or  earth,  hf 
tending  to  oonsolidate  the  nuasy  will  cotisiderably  impede  the  progress  of  fermentatiom 
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Cbap.  II. 
Of  the  Culture  of  the  Cereal  Gra»te$* 

4596.  The  com  crops  cultivated  in  Britain  are,  wheat,  rye,  barley,  and  oats. 
Other  culmiferous  plants,  as  the  maize,  millet,  and  rice,  have  been  tried  with  partial 
success  in  warm  districts,  but  they  have  no  chance  whatever  of  ever  becoming  general 
in  our  climate. 

4597.  On  the  cuUure  of  ctdmiferous  plarUs,  a  few  general  remarks  may  be  of  use  to  the 
young  farmer.  Culmiferous  plants,  like  most  others,  have  two  sets  of  roots.  The  first  ori- 
ginate with  the  germination  of  the  grain,  and  are  always  under  the  soil,  and  are  called 
the  seminal  roots ;  the  second  spring  from  the  first  joint  which  is  formed  above  the  sur- 
face of  the  soil,  and  from  that  joint  strike  down  into  the  soil ;  these  are  called  the  coronal 
roots.  The  coronal  roots  ^pear  chiefly  intended  for  drawing  nourishment  from  the  soil ; 
and,  as  Professor  Marty n  has  observed,  are  judiciously  placed  for  this  purpose,  the  richest 
part  of  all  soils  being  on  or  near  the  surface.  These  fibres  are  of  larger  diameter,  more 
succulent,  and  never  so  long  as  the  seminal  or  tap-root.  From  these  facts  as  to  the 
roots  of  culmiferous  plants,  some  important  hints  may  be  derived  as  to  their  culture. 
The  use  of  stirring  the  surface  in  spring  to  facilitate  the  entrance  of  the  coronal  roots,  is. 
obvious ;  the  immediate  effect  of  a  top-dressing  is  also  apparent,  and  also  that  manures 
may  be  ploughed  in  too  deep  to  give  the  full  amount  of  their  beneficial  effects  to  com 
crops  or  grasses.  Sagret,  a  scientific  French  agriculturist,  proved  experimentally,  that 
where  any  of  the  grains  or  grasses  are  etiolated  immediately  after  germination,  by 
growing  too  rapidly,  or  being  sown  too  thick,  or  in  too  warm  a  season,  the  first  joint 
from  which  the  coronal  or  nourishing  roots  spring,  is  raised  above  the  ground,  and  in 
consequence  either  throws  out  no  roots  at  all,  or  so  few,  as  to  nourish  it  imperfectly,  in 
which  case  it  either  dies  before  it  comes  into  flower,  or  before  the  seed  is  matured. 
{Mem.  de  la  Soc»  Jg»  de  SemCf  tom.  ii.) 

4598.  The  nutritive  products  of  the  plants  to  be  treated  of  in  this  section,  are  thus 
given  by  Sir  H.  Davy. 


SjtttniaUc  Namcf. 

Engllab  NaiUM.                     '  ' 
The  quanlitj  analyted,  of  each  Mrt  1000  puti. 

Whole 
qusnti^r 
orniubfe 
or  Btttti- 
ttve  mat- 
ter. 

Mttdl- 
■tflrcfa* 

Saocha. 

iiiMnat> 
teror 
iOgar. 

Glotai 
eraiha* 

Estnets 
ornnatta- 

Imelttble 

dwmic 

tbec|Mr. 

TTlticum  hybemum 
•ttivum 

Hordeum  vulgare    - 
Avena  laitya 
Secftle  oereale 

Middletez  wheat,  average  crop     • 

Spring  wheat            ... 

Mildewed  wheat  of  1806 

Blighted  wheat  of  1804 

Thick-ikinned  Sicilian  wheat  of  1810    - 

Thin.«kinned  Sicilian  wheat  ot  1810     - 

Wheat  fh>m  PoUnd          .          .        . 

North  American  wheat 

Norfolk  bariey             ... 

Oats  A-om  Scotland          .          .         . 

Rye  ft-om  Yorkahire          ... 

95B 
940 
210 
650 
955 
961 
960 
955 
920 
743 
792 

765 
700 
178 
520 
725 
722 
750 

7ao 

790 
641 
645 

70 
15 
38 

190 

240 

32 

130 

230 

239 

200 

225 

60 

87 

109 

Sect.  I.     IVheai.  —  Triticumi   L.    Triandria  dtgynia,  L.   and  Gnmutemt  J.     jpro- 

mentt  Fr.  ;  Weitxeny  Ger. ;  and  drono,  Ital. 

4599.  Wheat  is  by  far  the  most  important  of  the  cereal  grasses,  the  flour  made  from  its 
grains  or  seeds,  from  the  quantity  of  gluten  it  contains,  making  the  best  bread  in  the 
world.  A  greater  proportion  of  mankind  are  nourished  by  rice  than  by  wheat,  but 
there  is  no  grain  which  comes  near  this  species  in  its  qualities  for  bread^^making.  Rice 
and  maize  are  comparatively  unfit  for  it,  and  oats,  barley,  and  rye  but  imperfectly  so. 
Rye,  however,  comes  nearer  to  wheat  in  its  bread-making  qualities,  tlian  any  other  giain. 

4600.  Of  what  country  wheat  is  a  native,  is  totally  unknown ;  it  has  been  supposed 
of  Asia  and  Africa,  and  unquestionably  it  is  more  likely  to  belong  to  these  ports  of  the 
world  than  any  other;  but  all  that  can  be  advanced  on  this  subject  is  conjecture. 
Wheat,  with  the  exception  as  it  is  said  of  some  parts  of  the  southern  coast  of  Africa,  is 
cultivated  in  every  part  of  the  temperate  and  torrid  zones,  and  in  some  places  as  high 
as  2000  feet  above  the  level  of  the  sea.  It  has  been  cultivated  from  time  immemorial  in 
Britain,  but  in  few  places  at  a  greater  elevation  than  GOO  feet.  Of  course  the  elevation 
to  which  any  plant  can  be  cultivated,  always  depends  on  the  latitude  of  the  situation. 

4601.  Spedes  and  varieties*  ijig.  553.)  Botanists  reckon  seven  species  of  tritimm, 
which  are  or  may  be  cultivated  for  tlieir  grains,  besides  many  varieties  and  subvariedes 
of  those  in  common  culture.     The  species  or  subspecies  are, 


1.  TiWcnin  ■Mlvum,  Sununar  whaat  or  tpring  v] 
t.  hjbcrnum,  Laaimaawfaaat(A).    ■ 

S.  eomposltuin,  Eopttaii  wbaat  («). 

4.  nuiUlQ^  Tvya  what  M* 


(a}.        A.  TiUtenm  poknlcoflk  PolMi 
fl*  iptlta.  Itpat 

7.  tin  a  wwuof  WHif 


(/) 


w. 


(r). 


The  Bin,  Kcond,  Jbuith,  and  fifth  >orl9,  are  b]*  ■tunj'  boMni«ti  coniideml  u  onl^  t> 
rutin,  and  it  ii  doubtful  whether  the  third  aud  tilth  may  not  bo  tbe  tame ;  the  lereatl 
hai  all  the  nurki  at  a  diitinct  ipecies,  but  it  is  very  questionable  *belher,  if  much  cut 
tiTaled,  it  would  alwa^  contiaue  to  produce  one  row  of  graini. 

'  4S)!.  Vu  vf«u  or  nnwT  wkat  [a)  U  dimnfutilied  rrsm  tlul  immllj  Hwn,  b;  lb  nunnnr  tan 
wlBl»iiVu^e«nuS^M^A^.ar*Sii^^ta»uM.T"Ttw«  known  to  P.rklnidiiinlM^SS 


tniwaltwl  a  frw  fttit  hfo  Ed  the  pretkleDG  oif  the  Board  of  AgrlcuUuT*  traim  the  AffrlculVura]  SncletT 
«f  Paili,  kt  U»  puipiM  of  eapnlwnl.  and  wen  dlTldnl  anooi  Mrenl  dWlDgutaFivd  afrtculturiau, 
i:CMBi«kiiaoatlo(te&arri4r4fHei«wi,ToLTU.  f-Vl.);  buttiieRbu  dm  )M  licen  Ubm  ftraOib. 
Militt  tlulT  eewfaatlTa  BWtea.  m  OtAi  a^iptatloa  to  tb»  ellimie  of  Briulo.  Summer,  or  uK  ii  oAen 
oHed,  wrlnc  wbatb  taw  taomitr  been  laii(  aad  (stemlirelT  wKlinied  In  Hne  inTti  of  ^(land.  pv. 


J  iwiUiido  Dotwcmto  entitle  it  lo  ■  pitftRnoe  oier  winter  wbau 

louiorbHtey.lnthudlmite.  ■ 

1— .,1.   .1. TO  a  ipwt  number  Df  •Mriellm.    Pnifcwor  Mufjn,  ii 

■nd  PralHHir  Ulur  inki  of  i  hundred,  but  ifflmi] 


'tnmrt.'tiu  deKribed  lan^.nine  lorti, and  Praliucr  lliur  ipeiki oi 

itio  dociUie  them  know  ncithlni  about  them,  uid  In  ilf  prsbibllllT  Include  i 

.  AH  thBTiriBtin  mtj  be  reduced  lo  two,  the  while,  and  the  brown  ot  red 
l«,  there  mtt  the  bearded  and  beirdleH,  the  woollr-ctiilftd,  mi  Uiin  or  halrr 
!i*  mai  ohllei.  To  theee  bbm  add  another  Tirletr.  which  ii  the  nnini-iowlni 
Uled  bf  thoae  who  malnldu  that  thii  ^ailttT  tuMi,  thai  lhroi«h  long  loirln,  ^ 

^(81,  alter  a  number  oT  genenllona.  loiuini  ■  taAtt  of  coRUDf  earlkr  Into  Uowan  than  aanrfron 
etjowny^p.    Thli  we  Iblnk  tctt  llkel;,  but  annot  awaia  Itaat  Ibe  nrtelili  dMInetl^  known  by 

hardy  thui  the  white,  but  air^Uinim  Interior  Dour :  the  wooHy-whlle  It  nppoKd  lo  yleU  the  beat 
■our  1  bM  woolly.chaBM  wheata  are  comldered  ai  mam  lldile  lo  [be  i^ldew  than  ani  other. 

MM.  Tin  EMIiim,trma<itJfllinliiiitniHc),  Itae  turbid  rrc;  pollatd  01  duck-bill 'heat  (^,  and  the 
PMIih  whait(c!.  mar,  roraU  igricultunl  pucpoaea,  be  i»iuiattTdu  onl*  Tarietiei  of  the  coBiman  winter 
wheat  They  are  culUrated  in  a  few  placet  In  &i^L>nd.  and  teedt  ot  them  may  he  procured  rrmn  Uie 
public  botanic  lardna  {  but  they  are  In  little  eaUmadon. 

4BtS.  SfeU  iSirat  m,  thaejaaft^of  the  French,  It  known  bj  lea  tloul  ttraw,  which  la  aInuM  lolU, 
— ■ ._  t^TZ ,1,^'  _i,i.  ^.iw_.-i.ii.  iwnod.lhe  awiu  long  and  .Mr    The  rfialTp  "> .rTT!? 

, jat  dilficulH.     Thli  iTmln.  ai  we  ha.e  m 

a  the  HWlh  of  Buni|ie.  la  FnuK*  it  It  town  In 
It  ripeni  In  July  and  Aufuit.  It  la  Ih*  principal  wi 
and  It  a  (ood  deal  town  hi  Spain,    lliegriiln  li  tight,  .uu  ,..»../u ^  i.^^ ,  uu^.^  uhiu  uicomau) 

olbM  In  uHUy  and  confistiontrr.    It  It  not  culUrateit  Id  Britain. 
4S06.  fie<mr.gral<itdntatli)\i  known  liy  lu  mull  thin  ipike,  and  tingle  row  of  gnlni  i  the  learn 

thatching    The  gi^  makei  a  browoUght  bread ;  but  lit  great  ricellaice,  according  to  ViUtn,  !•  for 

4G0T.  To  procure  n«u  cancliei  i^  uAtatt,  the  ordinary  mode  is  lo  ulect  from  a  Gel4 
•  tpike  or  apiket  from  the  aame  stdk,  which  ha)  the  qualitim  aought  lor ;  aucb  at  larger 
graint,  Ibinner  chaff",  ttiffer  ittaw,  a  tendency  lo  earlinest  or  lateuext,  &c.  ;  and  picking 
out  tbe  best  grains  fVom  thit  eai  or  can,  to  low  tliem  in  suitable  soil  in  an  open  air; 
pan  oF  a  garden.  When  the  produce  ia  ripe,  select  the  beat  ears,  and  from  these  (he 
beat  graitu,  and  sow  these,  and  >o  on  dll  a  bu&hel  or  more  is  obtained,  which  may  then 
bt  sown  in  a  field  apart  from  any  olber  wheat.  Id  this  way,  many  of  the  varieties  of 
our  conopion  winter  wheal  haie  been  obtained ;  as  Ibe  hedge-wheat  which  was  nared 
fnnn  the  produce  of  a  (talk  found  growing  in  a  hedge  in  Sutaex,  by  one  Wood,  about 
1790.  cither  vaiieiiei  hare  aasuined  then  dittincliee  mark*  IVom  haTJDg  been  low 
ciiltinrted  on  the  ataa  aidl  and  climate,  and  take  local  luunei,  aa  the  Heitfbrdahin  re^ 
Sma  wlnte,&c 
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4606.  MarAttl  (Yoricihire)  nientlon«  a  cue  In  which  «  nun  of  aecuraie  olnefvalUm,  hcving,  hi  a  pieee 
of  wheat  peroeivcxl  a  plant  of  uncommon  itrength  and  luxuriance,  difRiiing  its  branches  on  every  adt^ 
and  setting  its  closely-surrounding  neighbors  at  defiance,  marked  it;  and  at  harvest  removed  it  sepa- 
rately. The  produce  was  15  ears,  yielding  6M  grains  of  a  strong-bodied  tlver-colored  wheat,  diflbring,  im 
Sneral  appeaiance»  Tram  every  other  variety  he  had  seen.  The  chaff  was  smooth,  without  awns,  and  of 
e  color  of  the  grain :  the  straws  stout  and  reedy.  These  6M  grains  were  planted  singly,  nine  inches 
asunder,  filling  about  40  square  yards  of  ground,  on  a  clover  stuboie,  the  remainder  of  the  ground  being 
sown  with  wheat  in  the  ordinary  way ;  by  which  means  extraordinary  trouble  and  destniedan  bv  biida 
were  avoided.  The  produce  was  two  gallons  and  a  half  weighing  £0|lba  of  prime  grain  for  seed,  besides 
some  poundffor  seconds.  One  grain  produced  56  ears,  vieldiM  1235  grains :  so  that  Che  second  year's  pro- 
duoe  was  sufficient  to  plant  an  acre  of  ground.  What  deters  fanners  fVom  improvements  of  this  nature  is 
probablv  the  mlschievousness  of  birds ;  fkom  which  at  harvest  it  is  scarcely  possible  to  preserve  a  small 

Stch  o^  com  eqieciall y  in  a  garden  or  other  ground  situated  near  a  habitation :  but  by  carrying  on  the 
tprovement  in  a  field  of  com  of  the  same  nature,  that  inconvenience  Is  got  rid  of.  In  thu  situation, 
however,  the  botanist  will  be  apprehensive  of  danger  Arom  the  floral  farina  of  the  surrounding  crop. 
But  ttam  what  observations  Marshal  has  made  he  is  of  opinion  his  fears  will  be  groundless.  No  evil  gf 
this  kind  occurred,  though  the  cultivation  of  the  atwve  variety  was  carried  on  among  white  wheat 

4609*  But  the  most  systeTnatic  mode  of  jyrocurfng  new  varietiesy  is  by  crossing  two  sorta, 
AS  in  breeding :  that  is,  by  impregnating  the  female  organs  of  the  blossoms  of  one  ear 
with  the  fecundating  matter  or  pollen  of  the  male  organs  of  the  blossom  of  another 
Tariety  of  a  diflferent  quality.  Thus,  supposing  a  farmer  wished  to  render  a  very  good 
variety  which  he  was  in  the  habit  of  cultivating  somewhat  earlier.  Let  him  procure  in 
the  blossoming  season,  from  a  very  early  soil,  some  spikes  of  an  early  sort  just  coming 
into  blossom,  and  let  him  put  the  ends  of  these  in  water  and  set  them  in  the  shade  ao 
as  to  retard  their  fully  blossoming  till  the  plants  he  has  destined  to  become  the  females 
come  into  flower.  Then  let  him  cut  out  all  the  male  organs  of  the  latter  before  they  have 
advanced  so  far  as  to  impregnate  the  stigma ;  and  having  done  this,  let  him  dust  the 
stigma  with  the  blossoming  ears  of  the  early  or  male  parent.  The  impregnated  stalks 
must  then  be  kept  apart  from  other  wheats  so  as  the  progeny  may  be  true.  When  the 
grains  ripen,  sow  the  best,  and  from  the  produce  when  ripe,  select  the  earliest  and  finest 
spikes  for  seed.  Sow  them  and  repeat  the  choice  till  a  bushel  or  two  of  seed  is  pro- 
cured. This  operation  has  been  successfully  performed  by  T.  A.  Knight  (1600.),  and 
though  it  may  be  reckoned  too  delicate  for  farmers  in  genera],  it  will  be  looked  on  by 
the  philosophical  agriculturist  as  not  improbably  leading  to  as  Important  results  as  hu 
attended  the  practice  in  the  case  of  garden  fruits  and  flowers. 

4610.  The  prcpagathm  qf  wheat  by  trttnepkuUing  may  be  emplovcd  to  expedite  the  progress  of  cultivat- 
ing a  new  variety  of  ascerulned  excelMnce.  To  »hew  what  may  be  gained  in  time  by  this  mode^  we  shall 
quote  fVom  The  PhUonphicai  Dransactkmt  an  account  of  an  experiment  made  by  C.  Miller,  son  of  the 
oeiebrated  gardener  of  that  name,  in  176S.  On  the  2nd  of  June,  Miller  sowed  some  grains  of  the  oomnKMS 
red  wheat ;  and  on  the  8th  of  August,  a  single  plant  was  taken  up  and  separated  into  IH  parts,  and  each 
part  planted  separately.  These  plants  having  pushed  out  sevenl  side  snoots,  by  about  the  middle  of 
September,  some  of  them  were  then  taken  up  and  divided,  and  the  rest  of  them  between  that  time  and 
the  middle  of  October.  This  second  division  produced  67  plants.  These  i^nts  remained  through  the 
winter,  and  another  division  of  them,  made  about  the  middle  of  March  and  the  ISth  of  April,  produced 
50O  plants.  They  were  then  divided  no  further,  but  permitted  lo  remaih.  The  plants  were,  in  general, 
stronger  than  any  of  the  wheat  in  the  fields.  Some  of  them  produced  upwards  nf  100  ears  from  a  single  rooc 
Many  ai  the  ears  measured  seven  inches  in  length  and  contained  between  60  and  70  grains.  The  whole 
number  of  ears  which,  by  the  process  above-mentioned,  were  produced  ftom  one  grain  of  wheat,  was 
SI,  109,  which  vielded  three  pecks  and  three  quarters  of  clean  com,  the  weight  of  which  was  47lb& 
7  ounces ;  and  from  a  calculation  made  by  counting  the  number  of  grains  in  an  ounce,  the  whole  nunriter 
of  grains  was  about  386,840l  By  this  account  we  find,  that  there  was  only  one  general  dividon  of  the 
iriants  made  In  the  spring.  Had  a  second  been  made.  Miller  thinks  the  number  of  plants  would  have 
amounted  to  SOOO  instead  of  500,  and  the  produce  thereby  been  much  enlarged. 

461 1.  In  making  a  choice  from  all  the  species  and  varieties  which  we  have  named,  the 
thin-skinned  white  wheats  are  preferred  by  all  the  best  British  farmers  whose  soil  and 
climate  are  suitable  for  this  grain,  and  for  sowing  in  autumn.  In  late  situations,  and 
less  favorable  soils  and  climates,  the  red  varieties  are  generally  made  choice  of;  and 
these  are  also  generally  preferred  for  sowing  in  spring.  Red  wheats,  however,  are  con  • 
sidered  as  at  least  fifteen  per  cent,  less  valuable  than  the  white  varieties.  No  sub-varietf 
ever  continues  very  long  in  vogue ;  nor  is  it  fitting  that  it  should,  as  d^eneracy  soon 
takes  place,  and  another  and  better  is  sought  for  as  a  successor.  Hence  the  on'y  re-> 
Commendation  we  can  give  as  to  the  choice  of  sub  varieties,  is  to  select  the  best  from 
among  those  in  use  by  the  best  farmers  in  the  given  situation,  or  neareit  well^ultivated 
district 

4612.  The  soils  best  adapted  for  the  culture  qf  wheat,  are  rich  clays  and  heavy  loams  ; 
but  these  are  not  by  any  means  the  only  description  of  soils  on  which  it  is  cultivated. 
Before  the  introduction  of  turnips  and  clover,  all  soils  but  little  cohesive  were  thought 
quite  unfit  for  wheat ;  but  even  on  sandy  soils,  it  is  now  grown  eitensively,  and  with 
much  advantage  after  either  of  these  crops.  The  greater  part  of  the  wheat  crop 
throughout  Britain,  however,  is  probably  still  sown  upon  fallowed  land.  When  it 
succeeds  turnips  consumed  on  the  ground,  or  clover  cut  for  hay  or  soiling,  it  is  com- 
monly sown  after  one  ploughing ;  but  upon  hearier  soils,  or  afVer  grass  of  two  or  more 
years,  the  land  is  ploughed  twice  or  three  times,  or  receives  what  is  called  a  rag  fallowi 
{^Suf)p.  Encyc*  BHt,  art.  Agr.) 

46 1 3.  On  rich  dt^s,  wheat  may  be  cultivated  almost  every  aecond  yetf  >  pKuvided  due  aurft 
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is  taken  to  keep  the  land  dean,  and  in  good  condition.  A  summer  faJHow  once  in  four, 
six,  or  eight  years,  according  to  seasons  and  circumstances,  is,  however,  necessary ;  and 
manure  should  either  be  applied  on  that  fallow  for  the  first  crop  of  wheat,  or,  what  some 
people  think  preferable,  should  be  laid  on  the  wheat-stubble  for  a  crop  of  drilled  beans» 
which  ensures  the  succeeding  crop  of  wheat.  If  the  first  crop  of  beans  has  been  com- 
pletely cleaned,  there  is  no  difficulty  of  repeating,  and  even  of  extending  the  course  ; 
and  the  crops  will  be  little  inferior  to  those  gained  at  the  beginning  of  the  rotation,  pro* 
Tided  manure  has  been  bestowed  to  each  crop  of  beans.  In  this  way,  when  the  ground 
is  fallowed  every  fourth  year,  two  crops  of  wheat  and  one  of  beans  are  gain^  fix>m 
manuring  once ;  when  fallowed  every  sixth  year,  three  crops  of  wheat  and  two  of  beans 
are  gained  from  manuring  twice ;  and,  when  fallowed  every  eighth  year,  four  crops  of 
wheat  and  three  of  beans  from  manuring  thrice.  In  the  first-mentioned  shift,  less 
manure  is  btttowed  than  in  any  of  the  other  two ;  and  if  the  soil  is  «)f  good  quality,  it 
will  support  itself;  whereas,  in  the  shifts  of  six  and  eight,  unless  foreign  manure  is  pro* 
cured,  it  rarely  happens  that  they  can  go  on  successfully  for  any  lengtli  of  time,  without 
abstracting  dung  from  other  parts  of  the  farm  on  which  they  are  practised.  {Broum's  2V. 
on  Rural  Jiffairs.) 

4614.  Jn  cultivating  whtat  on  thin  dayt,  the  rotations  just  mentioned  are  inapplicable. 
A  six-course  shift  of  a  different  kind  has,  however,  been  successftilly  followed  by  many 
people ;  but  it  requires  every  branch  of  the  work  to  be  well  executed.  1st,  a  summer 
fallow,  dunged  at  the  rate  of  twelve  or  fourteen  double  loads  per  acre ;  2d,  wheat ; 
Sd,  grass ;  4th,  oats ;  5th,  pease  and  beans  drilled ;  6th,  wheat.  If  manure  can  be 
given  in  the  middle  of  the  shift,  every  one  of  the  crops  may  be  expected  good ;  but  if 
that  is  withheld,  there  will  necessarily  be  a  proportionable  /ailing  off*  in  the  two  last 
crops.  Husbandmen  must,  iiowever,  regulate  their  practice  according  to  their  means  ; 
though  it  deserves  to  be  remarked,  that,  if  greater  attention  were  paid  to  the  collecting  of 
materials  which  ultimately  are  converted  into  manure,  many  deficiencies  in  the  article 
would  be  fully  supplied.  {^Brmun  ) 

4615.  Excdlewt  wheat  may  be  grown  on  light  ioils,  with  the  exception  of  soft'  sands* 
Such  soils,  however,  are  not  constitudonally  disposed  to  the  growth  of  that  grain ;  nor 
will  they,  under  any  management,  bear  such  a  frequent  repetition  of  it  as  those  already 
mentioned.  Summer  fallow  on  them  may  safely  be  dbpensed  with  ;  because  a  crop  of 
turnips,  which  admits  every  branch  of  the  cleaning  process  to  be  more  perfectly  executed 
than  even  a  naked  or  bare  fallow  does,  may  be  profitably  substituted.  Wheat  here  comes 
in  with  propriety  after  turnips,  though,  in  general  cases,  it  must  be  sown  in  the  spring 
months,  unless  the  turnips  are  stored ;  in  which  case,  it  may  be  sown  in  November,  or  it 
may  be  sown  after  clover,  for  the  fourth  crop  after  the  rotation ;  or  in  the  sixth  year,  as  » 
way-going  crop,  after  drilled  pease  and  beans,  if  the  rotation  is  extended  to  that  length. 
But,  take  it  any  way,  it  is  scarcely  possible  to  raise  wheat  so  extensively  upon  light  soils, 
even  where  they  are  of  the  richest  quality,  as  is  practicable  upon  clays ;  nor  will  a  crop 
of  equal  bulk  upon  the  one,  return  so  much  produce  in  grain  as  may  be  got  from  the 
other.  To  enlarge  upon  this  point  would  only  serve  to  prove  wlut  few  hudjandmen 
will  dispute,  though,  it  may  be  added,  that,  on  thin  sands,  wheat  ought  not  to  be  ven^ 
tured,  unless  they  are  either  completely  clayed  or  marled,  as  it  is  only  with  the  help  of 
these  auxiliaries  that  such  a  soil  can  gain  stamina  capable  of  producing  wheat  with  any 
degree  of  success.  {Brovm. ) 

4616.  The  culture  of  the  $oU  intended  fur  wheat  varies  according  to  ito  nature,  and  the 
preceding  and  following  crops.  ''  On  sdls  really  calculated  for  wheat,  though  in  dif- 
ferent degrees,  summer  fallow  is  the  first  and  leading  step  to  gain  a  good  crop  or  crops  of 
that  grain.  The  first  furrow  should  be  given  before  winter,  or  so  early  as  other  operations 
upon  the  farm  will  admit ;  and  every  attention  should  be  used  to  go  as  deep  as  possible ; 
for  it  rarely  happens  that  any  of  the  succeeding  furrows  exceed  the  first  one  in  that  re- 
spect. The  number  of  after-ploughings  must  be  regulated  by  the  condition  of  the 
ground  and  the  state  of  the  weather ;  but,  in  general,  it  may  be  observed,  that  plough- 
ing in  length  and  across,  alternately,  is  the  way  by  which  the  ground  will  be  most  com- 
pletely cut,  and  tlie  intention  of  tallowing  accomplished.  It  has  been  argued,  thai 
harrowing  clay  soils,  when  summer  fallowed,  is  prejudicial  to  the  wheat  crop ;  but, 
without  discussing  this  point  (sucii  a  discussion  being  unnecessary),  it  may  merely  be 
stated,  that,  in  a  dry  season,  it  is  almost  impracticable  to  reduce  real  clays,  or  to  work 
them  too  small ;  and  that,  even  in  a  wet  one,  supposing  they  are  made  surface-smooth, 
they  will,  when  ploughed  up  again,  consolidate  into  clods  or  big  lumps  after  forty-eight 
hours'  drought,  and  become  nearly  as  obdurate  as  ever.  It  is  only  on  thin  soils,  which 
have  a  mixture  of  peat  earth,  and  are  incumbent  on  a  bottom  impervious  to  water,  that 
damage  is  at  any  time  sustained  by  over  harrowing.  Such  are  generally  of  a  weak  tex- 
ture, and  may  be  broken  down  with  facility  by  the  roller  and  harrow.  If  caught  by 
much  r^n  before  the  pores  are  in  some  measure  closed,  the  moisture  is  greedily  ab- 
aorbed;  and  being  prevented  from  going  downwards  by  the  hardness  of  the  subsoil,  the 
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•whole  surikce  becomes  a  kind  of  mortar  or  paste,  unless  previously  well  ridged  up; 
which,  to  a  certain  extent,  prevents  the  consequences  from  being  dangerous,  llieae 
evils,  however,  must  be  submitted  to  by  the  possessors  of  such  soils,  if  tfa^  want  to  have 
them  sufficiently  fallowed  and  prepared  in  a  proper  manner;  for,  without  reducing 
•them,  couch-grass,  and  especially  moss,  with  which  they  are  commonly  stored,  can- 
not be  eradicated.  If  they  are  reduced  in  the  early  part  of  the  season,  the  danger  ia 
small ;  but  to  break  them  down  in  the  latter  part  ought  always  to  be  avoided,  unless  called 
fbr  by  imperious  necessity. 

4617.  When  wheat  it  tivm  after  beans,  it  rarely  happens,  in  this  nortliem  climate,  that 
more  than  one  ploughing  can  successfully  be  bestowed.  Before  this  is  given,  it  is  ad- 
vantageous  to  cross-harrow  the  land,  whidi  levels  the  drills,  and  permits  the  ploughing 
process  to  be  executed  with  precision.  Almost  in  every  case,  the  ridges  should  be  ga- 
thered up,  so  that  the  furrows  may  be  well  cleared  out,  and  the  plants  preserved  from 
iigury  durine  the  inclement  winter  season.  Clover  land  should  be  neatly  ploughed, 
and  well  laid  over,  so  that  the  roots  of  the  grasses  may  be  buried  and  destroyed ;  for  it 
Irequently  happens,  that  crops  of  wheat  after  clover  and  rye-grass,  are  gready  injured 
by  inattention  to  the  ploughing  process.  In  short,  sowing  wheat  after  clover  may  be 
<|Bnsidered  as  the  most  hazardous  way  in  which  that  grain  can  be  cultivated.  {Sfmn*s 
Tr.  on  Rural  Jffain,) 

4618.  The  manures  best  calculated  for  wheats  are  allowed  by  all  agricultural  chemists 
to  be  animal  matters  and  lime.  The  former  has  a  direct  influence  in  supplying  tfiat  essen- 
tia] constituent  to  wheaten  flour,  gluten ;  and  the  latter  asote  and  lime,  both  actually  found 
in  the  straw  of  wheat.  At  all  events,  it  is  certain  wheat  will  not  thrive  on  any  soil  that 
does  not  contain  lime.  In  this,  Sir  H.  Davy,  Chaptal,  Professor  Thaer,  and  Orisen- 
thwaite  fully  agree. 

4619.  A  more  abundant  supply  of  manure  is  generally  required  for  wheat  than  for  any 
other  grain.  Professor  Thaer  says  it  absorbs  more  nourishment  from  the  soil  than  any  of 
the  corn  tribe;  and  he  calculates  (hypothetically,  as  he  allows*  that  for  every  100  parts  of 
•nutriment  in  a  soil  sown  with  this  grain,  40  will  be  carried  off  by  the  crop.  {Prindpes 
Raisonneii  tom.  iv.  art.  Fr(yment. )  At  the  same  time  too  large  a  dose  of  manure  on  Land 
in  good  tilth  is  very  apt  to  cause  the  crop  to  lodge;  and  hence  some  people  think  it  im- 
proper to  dung  rich  clays  or  loams  when  fallowed,  and  choose  rather  to  reserve  that 
restorative  till  the  succeeding  season,  when  they  are  prepared  for  a  crop  of  drilled  bean&. 
Delaying  the  manuring  process  for  a  year  is  attended  with  many  advantages ;  because 
good  land,  fully  wrought,  contains  such  a  principle  of  action  within  itself,  as  often  causes 
the  first  wheat  crop  to  be  lodged  before  it  is  filled;  under  which  circumstance,  the  produce 
is  diminished  both  ib  quantity  and  quality.  This  delay  in  manuring  is,  however,  attended 
with  disadvantages ;  because,  when  dung  is  kept  back  till  the  end  of  autumn  or  beginning 

•of  winter,  to  be  laid  on  the  stubbles,  the  weather  is  often  so  wet  that  it  cannot  be  carted  on 
without  subjecting  the  land  to  injury  from  poadiing,  whilst  the  labor  in  laying  it  on  iis 
also  increased.  On  thin  clays,  or  even  upon  soils  of  the  other  description  not  in  hi^ 
condition,  there  can  be  no  doubt  but  that  ^e  end  of  summer,  and  upon  summer  fidlow, 
is  the  most  proper  time  for  manuring  them,  though  it  will  be  found  that  an  improvident 
expenditure  of  dung,  on  such  occasions,  ought  always  to  be  steadily  avoided.  {Brown.) 
46S0i  Where  manure  is  abundani,  wheat  alternating  with  a  green  crop,  or  indeed,  any 
corn  crop  and  a  green  crop  may  be  grown  alternately  for  any  length  of  time.  (^Farm, 
Mag.  vol.  xxiii.  p.  S98.) 

4621.  The  climate  required  to  bring  wheat  to  perfection  must  be  such  as  affords  a  dry 
and  warm  season  for  the  blossoming  of  the  ear,  and  the  ripening  of  the  grain.     Mlieat 

•will  endure  a  great  deal  of  cold  during  winter,  if  sown  in  a  dry  or  well  drained  soil;  and 

•if  it  be  covered  with  snow.  Hence  it  is  that  wheat  is  sown  as  far  north  as  Ptetersburgh 
and  in  Sweden.  Moderately  moist  weather  liefbra  the  flowering  season,  and  after  the 
grain  is  set  or  formed,  is  favorable  to  wheat ;  but  continued  heavy  rains  after  the  flowering 

-season  produces  the  smut.  Tlie  dry  frosty  winds  of  February  and  March,  and  even 
April  in  some  districts,  are  more  injurious  to  the  wheats  of  Britain  than  any  other  de* 
acription  of  weather.  Hoar  frosts,  when  the  plant  is  in  the  ear,  produce  blights ;  and 
mildews  often  result  from  or  follow  sultry  winds  and  fogs.  Cold,  in  the  blossoming  and 
ripening  season  in  July,  even  unaccompanied  by  wind  or  rain,  produces  an  inferior  grain, 
greatly  deficient  in  gluten ;  and  heat  the  contrary.     The  most  valuable  wheat  of  Europe 

>  in  this  respect,  is  that  of  Sicily ;  which  Sir  H.  Davy  found  to  contain  much  more  gluten 
than  the  best  wheat  of  Britain. 

4622.  The  season  of  sowing  wheat  on  clays  is  generally  the  latter  end  of  autumn ;  but  * 
on  early  turnip  soils  it  is  sown  after  clover  or  turnips,  at  almost  every  period  from  the  be- 
ginnittg  of  September  till  the  middle  of  March ;  but  the  far  greater  part  is  sown  in  Sep« 
tember  and  October.     For  summer  vriieat  in  the  southern  districts,  May  is  sufficiently 

-  early,  but  in  the  north,  the  last  fortm'ght  of  April  is  thought  a  more  eligible  seed.-time.  In 
^e  cultivalMm  of  apriogi-sown  winter  wheats  it  is  of  importance  to  use  the  pradaoe  of 
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spring'sown  grain  as  seed,  u  tbe  crop  of  such  graio  ripens  about  a  fortnight  earlier  than 
when  the  produce  of  the  same  wheat  winter-sown  is  employed  as  spring  seed.  {Encyc> 
Brit,  art  Agr.) 

4623.  Seed  wheat  it  prepared  for  towing  by  the  procett  caUed  pickling.  According  to 
Brown  ( Treatite  oti  Rural  Affairt,  art.  If  heat),  this  process  is  indispensably  necessary  on 
erery  soil ;  otherwise  smut,  to  a  greater  or  less  extent,  will,  in  nine  cases  out  of  ten,  as- 
suredly follow.  Though  almost  all  practical  farmers  are  agreed  as  to  the  necessity  of 
pickling,  yet  they  are  not  so  unanimous  as  to  the  modtu  operatuU  of  the  process,  and  the 
article  which  is  best  calculated  to  answer  the  intended  purpose.  Stale  urine  may  be  consider* 
ed  as  the  safest  and  surest  pickle ;  and  where  it  can  be  obtained  in  a  sufficient  quantity,  is 
commonly  resorted  to.  The  mode  of  using  it  does  not,  however,  seem  to  be  agreed  upon ; 
for,  while  one  party  contends  that  the  grain  ought  to  be  steeped  in  the  urine,  another  party 
considers  it  as  sufficient  to  sprinkle  the  urine  upon  it.  Some,  again,  are  advocates  for  a 
pickle  made  of  ialt  and  water,  sufficiently  strong  to  buoy  up  an  egg,  in  which  the  grain 
is  to  be  thoroughly  steeped.-  But  whatever  difference  of  opinion  there  may  be  as  to  the 
kind  of  pickle  that  ought  to  be  used,  and  the  mode  of  using  it,  all  admit  the  utility  of  mix- 
ing  the  wetted  seed  with  hot  lime,  fresh  slaked ;  and  this,  in  one  point  of  view,  is  abso* 
lutely  necesiary,  so  that  the  seed  may  be  equally  distributed.  It  may  be  remarked,  that 
experience  justifies  the  utility  of  all  these  modes,  provided  they  are  attentively  carried 
into  execution.  There  is  some  danger  from  the  first;  for  if  the  seed  steeped  in  urine  is 
not  immediately  sown,  it  will  infallibly  lose  its  vegetative  power.  Jhe  second,  vis.  sprink* 
ling  the  urine  on  the  seed  seems  to  be  the  safest,  if  performed  by  an  attentive  hand ;  whilst 
the  last  may  do  equally  well,  if  such  a  quantity  of  salt  be  incorporated  with  the  water,  as  to 
^render  it  of  sufficient  strength.  It  may  also  be  remarked,  that  this  last  mode  is  oftener 
accompanied  with  smut,  owing  no  doubt  to  a  deficiency  of  strength  in  the  pickle ;  whereas 
ft  single  head  with  smut  is  rarely  discovered  when  urine  has  been  used. 

4624.  A  new  mode  of  preparing  whetAfor  towing  has  recently  been  adopted  in  the  south 
of  Scotland  and  followed  with  great  success.  It  is  thus  described :  **  Take  four  vessels, 
two  of  them  smaller  than  the  other  two,  the  former  with  wire  bottoms,  and  of  a  size  to  con- 
tain about  a  bushel  of  wheat,  the  latter  large  enough  to  hold  the  smaller  within  them.  Fill 
one  of  the  large  tubs  with  water,  and,  putting  the  wheat  in  the  small  one,  immerse  it  in  the 
water  and  stir  and  skim  off  the  grains  that  float  above,  and  renew  the  water  as  ofWn  as  is  ne« 
cessary,  till  it  comes  off*  almost  quite  clean.  Then  raise  the  small  vessel  in  which  the  wheat 
is  contained,  and  repeat  the  process  with  it  in  the  other  large  tub,  which  is  to  be  filled  with 
stale  urine;  and  in  the  meantime  wash  more  wheat  in  the  water  tub.  When  abundance 
of  water  is  at  hand,  this  operation  is  by  no  means  tedious;  and  the  wheat  u  much  more 
effectually  cleansed  from  all  impurities,  and  freed  more  completely  from  weak  and  un* 
healthy  grains  and  seeds  of  weeds,  than  can  be  done  by  the  winnowing  machine.  When 
thoroughly  washed  and  skimmed,  let  it  arain  a  little,  then  empty  it  on  a  clear  floor  or 
in  the  cart  that  is  to  take  it  to  the  field,  and  sift  quick-lime  upon  it,  turning  it  over  and 
mixing  it  with  a  shovel,  till  it  be  sufficiently  dry  for  sowing.*'   (Sup*  E.  Brit,  art.  Agr.) 

4625.  The  punUity  of  teed  necessary  depends  both  on  the  time  of  sowing  and  tha 
state  of  the  land ;  lima  sown  early  requiring  less  than  the  same  land  when  sown  in 
winter  or  spring ;  and  poor  land  being  at  all  times  allowed  more  seed  than  the  rich. 
The  quantity  a^xvdingly  varies  from  two  bushels  or  less,  to  three,  and  sometimes  even  to 
four  bushels  per  EngUsh  statute  acre.  Winter  wheat,  when  sown  in  spring,  ought  aU 
ways  to  have  a  liberal  allowance,  as  the  plants  have  not  time  to  tiller  much  without  un- 
4uly  retarding  their  maturation.  (Supp,  &c. }  Upon  well  prepared  lands,  if  the  seed 
be  distributed  equally,  it  can  scarcely  be  sown  too  thin ;  perhaps  two  bushels  per  acre 
are  suflldent ;  for  the  heaviest  crops  at  autumn  are  rarely  those  which  shew  the  most 
rigorous  appearance  through  the  winter  months.  Bean  stubbles  require  more  seed  than 
summer  fallows ;  because  the  roughness  of  their  surface  prevents  such  an  equal  distribu- 
tion ;  and  clover  layers  ought  to  be  still  thicker  sown  than  bean  stubbles.  Thin  sowing  in 
spring  ought  not  to  be  practised,  otherwise  the  crop  will  be  late,  and  imperfectly  ripened. 
{Brown*) 

4626.  The  modet  tf  towing  wheat  are  either  broad-cast,  drilling,  ribbing,  or  dibbling^ 
The  first  mode  is  by  far  the  most  general,  and  the  seed  is  for  the  most  part  covered  by 
the  harrows.  No  more  harrowing.  Brown  observes,  should  be  given  to  fields  that  have 
been  fallowed,  than  what  is  necessary  to  cover  the  seed,  and  level  the  surface  sufficiently. 
Ground  which  is  to  lie  in  a  broken  down  state  through  the  winter,  suffers  severely  when 
an  excessive  harrowing  is  given,  especially  if  it  is  incumbent  on  a  close  bottom ;  though, 
as  to  the  quanti^  necessary,  none  can  give  an  opinion,  except  those  who  are  personally 
{weaent. 

4627.  Pioughing  tn.  Many  fiurmers  allege  that  wheat  which  is  harrowed  in  is  apt  to 
ke  thrown  out  in  spring ;  or  if  not  thrown  outi  at  that  season,  that  it  does  not  tiller  well, 
and  that  the  stalks  are  apt  to  dwindle  away  and  fall  down  in  the  flowering  season.  It  is 
pertain  thatthis  is  the  case  in  many  parts  of  England;  and  the  cause  assigned  by  the 
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northern  fannerB  u  the  defectiTe  manner  in  which  the  land  is  ploughed,  bj  tHudi  theie  m 

not  suflBcient  covering  for  tlie  seed.     To  guard  against  these  evils  it  is  a  rerj  general 

practice  in  most  of  the  southern  counties,  when  wheat  is  sown  broad-cast,  to  plough  it  in 

with  a  shallow  furrow.    This  is  done  even  after  beans  and  on  clover  leys,  and  is  a  fiivorite 

practice  on  very  opposite  soils,  as  in  Norfolk  and  Middlesex. 

4628.  DrWmg,  however.  If  extensively  pnctised  In  lome  dbtricts,  and  Is  beoomlns  more  genenl  oo  lands 
Infested  with  the  Mcdt  ofMinual  weeds,  eipecully  when  town  in  spring.  A  machine  which  mws  at  thrae 
^fRnreot  intervalt,  sooohling  to  the  Judirment  of  the  fkrmeff  of  twelve,  ten  and  a  half,  or  nine  inches^ 
li  much  approved  of  In  the  northern  districts.  U  deposit!  iix,  seven,  or  eieht  rows  at  once,  aoooiding  as 
it  is  adjusted  to  one  or  other  of  those  intervals,  and  the  work  is  done  witn  ease  and  accuncy  when  the 
ridges  are  previously  laid  out  of  such  a  breadth,  twelve  and  a  half  feet,  as  to  be  sown  by  one  bout ;  the 
machine  going  along  one  side  of  such  a  ridge,  and  returning  on  the  other,  and  its  direction  beiM  guided  br 
4me  of  its  wheels,  which  thus  always  runs  in  the  open  Atrrow  between  the  ridget^  If  the  ten  and  a  half  faicn 
Interval  be  adopted,  and  it  Is  the  most  common  one  in  that  country,  the  machine  sows  seven  rows  at  ooee^ 
or  fourteen  rows  oo  a  ridce  of  twelve  feet  and  a  half  But  the  space  between  the  rows  varies  in  some  puts 
still  more  than  this  machine  admits  of  ^  it  ought  not,  however,  to  be  so  narrow  as  to  prevent  hand  bo«ing« 
even  after  the  crop  has  made  considerable  progress  in  growth ;  and  it  rannot  advantageously  be  so  wide  aa 
to  admit  the  use  of  any  eSbctive  horse.hoe. 

4639.  Ribbtrtg  it  a  mode  of  towing  common  in  tome  jilacetf  by  which  a  drill  machine  is 
dispensed  with,  though  the  same  purpose  is  nearly  answered.  This  is  what  b  called 
ribbing,  which  we  have  already  adverted  to  in  the  section  on  tillage.  The  seed  is  scatter- 
ed vrith  the  hand  in  the  usual  broad-cast  manner,  but  as  it  necessarily  falls  for  the  moat 
part  in  the  furrows  between  tlie  ribs,  the  crop  rises  in  straight  parallel  rows,  as  if  it  had 
been  sown  by  a  drill  machine  ;  afVer  sowing  the  ribs  are  levelled  by  harrowing  across 
them.  This  plan  has  nearly  all  the  advantages  of  drilling  in  so  far  as  regards  exposure 
to  the  rays  of  the  sun,  and  the  circulation  of  air  among  the  plants ;  but  as  some  plants 
must  always  rise  between  the  rows,  it  is  not  quite  so  proper  when  horse-hoeing  is  required. 
(Sup.  E,  Brit.) 

4630.  The  dibbling  of  wheat  is  practised  in  some  parts  of  Norfolk.  The  furrow  is  laid 
over  flat,  and  a  row  of  holes  is  made  along  the  middle  of  each  by  a  man  who  uses  a  dib- 
ber in  each  hand.  A  middling  workman  will  make  four  holes  in  a  second.  One  dibbler 
is  sufRcient  for  three  droppers ;  whence  one  man  and  three  children  are  called  a  tet.  The 
dibbler  carries  on  three  flags  or  turned  furrows ;  going  on  some  yards  upon  one  of  the 
outside  furrows,  and  returning  upon  the  other,  af^er  which  he  takes  the  middle  one ;  and 
thus  keeps  his  three  droppers  constantly  employed ;  and  at  the  same  time  is  in  no  danger 
of  filling  up  tlie  holes  with  his  feet.  The  droppers  put  in  two  or  three  grains  of  wheat 
into  each  hole ;  but  much  time  and  patience  is  necessary  to  teadi  them  to  perform  the 
business  properly  and  quickly.  An  expert  dibbler  will  hole  half  an  acre  in  a  day; 
though  onC'tliird  of  an  acre  is  usually  reckoned  a  good  day's  work.  Hie  seed  is  covered 
by  means  of  a  bush  harrow  ;  and  from  one  bushel  to  six  pecks  is  the  usual  quantity  for 
an  acre;  Notwithstanding  the  advantages  of  saving  seed,  as  well  as  some  others  which 
are  generally  reckoned  undeniable,  it  is  asserted  by  some  very  judicious  farmers,  that 
dibbling  of  wheat  on  the  whole  is  not  really  a  profitable  practice.  It  is  particulariy  said 
to  be  productive  of  weeds  unless  dibbled  very  thick  :  which  indeed  may  probably  be  the 
case  as  the  weeds  are  thus  allowed  a  greater  space  to  vegetate  in.  Marshal  is  of  opinion, 
that  the  dibbling  of  wheat  appears  to  be  peculiarly  adapted  to  deep  rich  soils,  on  which 
three  or  four  pecks  dibbled  early  may  spread  sufficiently  for  a  full  crop ;  wliereas  light, 
weak,  shallow  soils,  which  have  lain  two  or  three  years,  and  have  become  grassy,  require 
an  additional  quantity  of  seed,  and  consequently  an  addition  of  labor,  otherwise  the  plsnts 
are  not  able  to  reach  each  other,  and  tlie  grasses  of  course  And  their  way  up  between 
them,  by  which  means  the  crop  is  injured  and  the  soil  rendered  foul.  If  a  single  grain 
of  good  size  and  sound,  could  be  dropt  in  eadi  hole  and  no  more,  there  might  be  an  ad- 
vantage in  dibbling  where  it  could  be  accomplished  at  a  moderate  rate ;  but  where  two  or 
three  grains  are  put  in  each  hole,  and  often  six  or  eight,  the  source  of  profit  is  diminished 
or  destroyed  by  twofold  means ;  first,  by  using  too  much  seed ;  and  secondly,  because 
three  or  four  grains  springing  out  of  one  hole  will  not  make  such  a  strong  plant  or  slool 
ss  one  sound  grain.  The  only  way  in  which  we  can  conceive  dibbling  likely  to  answer 
is  by  the  use  of  a  machine  such  as  that  invented  by  Plunkett  (2469. ;,  but  which  never 
came  into  use.  To  attempt  dibbling  either  wheat  or  beans  by  band  on  a  large  scale,  we 
consider  as  quite  unsuitable  for  the  present  improved  state  of  agriculture. 

4631.  The  after  culture  of  wheats  or  culture  of  the  growing  crop,  depends  on  the  man- 
ner in  which  it  has  been  sown.  When  wheat  is  sown  bhiad-cast,  the  subsequent  culture 
must  generally  be  confined  to  harrowing,  rolling,  and  hand-hoeing.-  As  grass  seeds  srs 
frequently  sown  in  spring  on  winter-sown  wheat,  the  harrovrs  and  roller  are  employed  to 
loosen  the  soil,  and  cover  the  seeds.  But  these  operations,  to  a  certain  extent,  and  at  the 
proper  season,  are  found  beneficial  to  the  wheat  crop  itself,  and  are  sometimes  performed 
even  when  grass  seeds  are  not  to  be  sown.  One  or  two  courses  of  harrowing  penetrate  the 
crust  which  is  formed  on  tenacious  soils,  and  operate  like  hand-hoeing  in  raising  a  fresh 
mould  to  the  stems  of  the  young  plants.  Rolling  in  spring  ought  never  to  be  omitted  on 
dry  porous  foils,  vhicfa  are  finequently  lefi  in  so  loose.  •  state  by  the  winter  frosli^  that  thn 
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itMfs  qoit  the  adil  and  periah ;  and  if  the  land  be  lougfa  and  cloddy,  the  roller  hat'  a  stiU 
more  beneficial  effect  than  the  harrows  in  puWeiising  the  inert  maases,  and  extending  the 
pasture  of  the  plants.  Hand-weeding,  so  fiur  as  to  cut  down  thistles  and  other  long 
weeds,  is  nerer  neglected  by  careful  farmers ;  but  the  previous  culture  ought  to  leave  as 
little  as  possible  of  this  work  to  be  done  when  the  crop  is  growing.  (Supp,) 

4632.  H^hen  wheat  kas  been  drilled,  ribbedt  or  dibbled,  the  intervals  may  be  hoed  or 
stirred  either  by  hand-hoes,  common  or  pronged,  or  by  horse-hoes,  or  drill  harrows. 
In  general,  the  drill  used  at  sowing,  will  by  the  changes  it  admits  of  in  its  double 
character  of  drill  and  horse-hoe,  be  the  best  to  use  for  hoeing  or  stirring.  Or  if  a  single 
drill  should  have  been  used,  the  expanding  horse-hoe,  or  Blakie's  inverted  horse-hoe, 
may  be  successfully  adopted.  The  operation  of  hoeing  or  stirring  should  generally  be 
performed  in  March,  and  need  not  be  repeated.  When  grass-seeds  aie  to  be  sown 
among  the  wheat,  the  hoeing  is  an  excellent  mode  of  covering  them.  Weeding  the  rows 
should  not  be  neglected,  nor  delayed  later  than  the  beginning  of  June. 

4633.  fFhere  wheaU  rue  too  thin  in  some  places,  and  too  thick  in  others,  whether  m  rows  or 
broad-cast,  the  practice  of  transplanting  from  the  latter  to  the  former  has  been  recommended. 
This  is  said  to  be  practised  occasionally  in  Essex  and  Norfolk,  and  the  time  is  the  end  of 
March.  To  be  attended  with  success  the  soil  must  be  in  a  good  state,  and  ffae  blanks  to 
which  the  plants  are  to  be  transplanted,  must  be  stirred  up  with  a  trowel  or  small  tw<^ 
pronged  fork.  Under  such  circumstances  we  have  no  doubt  of  the  plan  being  attended 
with  success ;  but  we  are  certain  that  without  stirring  the  soil,  the  operation  wQl  not  pay 
for  the  expense.  Blanks  are  sometimes  filled  up  by  sowing  summer  wheat,  dibbling 
beans,  &c.  but  these  are  obviously  bad  modes ;  a  better  is  either  to  stir  the  soil  well,  and 
encourage  the  tillering  of  the  plants,  or  to  stir  the  soil  and  then  tratisplant. 

4634.  Top  dremng  wheat  crops  has  been  recommended,  in  cases  where  the  land  is  not 
in  a  suffident  state  of  fertility  or  preparation  to  bring  the  crops  to  perfection.  Substances 
of  both  the  solid  and  fluid  kinds  have  been  made  use  of  for  this  purpose ;  the  first 
consist  chiefly  of  the  dung  of  different  sorts  of  birds  after  being  brought  into  a  powdery 
state,  bone  dust,  soot,  peat  ashes,  and  various  saline  matters.  The  latter  are  prin- 
cipally the  diainings  of  dunghills  and  other  similar  liquid  materiak.  The  former 
should  be  thinly  sown  over  the  crop  with  as  much  evenness  as  possible,  as  eariy 
in  the  spring  as  horses  can  be  admitted  upon  the  land  without  injury;  and  if  it  can  be 
done  when  the  weather  is  inclined  to  be  moist,  it  is  the  better,  a  roller  may  then  be 
passed  over  the  crop  with  advantage.  Where  the  latter  substances  are  made  use  of,  care 
should  always  be  taken  that  the  plants  be  not  injured  by  having  too  large  a  quantity 
applied  to  them.  In  this  practice  the  expense  should  be  a  primary  consideration,  and 
small  trials  first  made  where  dungs  have  not  been  used.  The  proper  season  for  perform- 
ing the  business  is  the  beginning  of  February. 

4635.  When  wheat  appears  too  forward  and  luxuriant,  it  is  sometimes  eat  down  in  April, 
with  sheep  or  even  with  horses,  but  this  requires  great  judgment  to  be  effected  without 
injuring  tlie  crop. 

4636.  In  harvesting  wheat,  the  best  farmers  both  of  Britain  and  the  continent  agree, 
that  it  ought  to  be  cut  before  it  become  dead  ripe.  When  the  latter  is  the  case,  the  loss  is 
considerable,  both  in  the  field  and  stack-yard,  and  the  grain,  according  to  Professor  Thaer, 
produces  a^less  white  flour.  In  ascertaining  the  proper  state,  Brown  observes,  it  is  ne- 
cessary to  discriminate  betwixt  the  ripeness  of  the  straw,  and  the  ripeness  of  the  grain  ; 
for,  in  some  seasons,  the  straw  dries  upwards ;  under  which  circumstance,  a  field,  to  the 
eye,  may  appear  to  be  completely  tit  for  the  dckle,  when,  in  reality,  the  grain  is  imper- 
fectly cMisolidated  t  and  perhaps  not  much  removed  from  a  milky  state.  Tlx>ugh  it  is 
obvious  that,  under  such  circumstances,  no  further  benefit  can  be  conveyed  from  the  root, 
and  that  nourishment  is  withheld  the  moment  that  the  roots  die ;  yet  it  does  not  follow, 

^^  that  grain  so  circumstanced  should  be  immediately  cut :  because,  after  that  operation 

'^  is  performed,  it  is  in  a  great  measure  necessarily  deprived  of  every  benefit  from  the  sub 

and  air,  both  of  which  have  greater  influence  in  bringing  it  to  maturity,  so  long  as  it  re« 
y  mains  on  foot,  than  when  cut  down,  whether  laid  on  the  ground,  or  bound  up  in  sheaves. 

\u  The  state  of  the  weather  at  the  time  also  deserves  notice ;  for,  in  moist,  or  even  variable 

**  I  weather,  every  kind  of  grain,  when  cut  prematurely,  is  more  exposed  to  damage  than  when 

^  completely  ripened.     All  these  things  will  be  studied  by  the  skilful  husbandman,  who 

^  will  also  take  into  consideration  the  dangers  which  may  follow,  were  he  to  permit  his  wheat 

*f  crop  to  remain  uncut  till  completely  ripened.     The  danger  from  wind  will  not  be  lost 

sight  of,  especially  if  the  season  of  the  equinox  approaches ;  even  the  quantity  dropped  in 

the  field,  and  in  the  stack-yard,  when  wheat  is  over  ripe^  is  an  object  of  consideration. 

Taking  all  these  things  into  view,   it  seems   prudent  to  have  wheat  cut  before  it  is 
'  l^liy  ripe,  as  less  damage  will  be  sustained  from  acting  in  this  way  than  by  avoiding 

^  acontrary  practice. 

^^  4637,  The  mode  of  reaping  wheat  is  almost  universally  by  the  sickle.    When  cut,  it  is 

Vj  usually  tied  up  in  iheares,  which  it  is  better  to  makeso  small  as  to  be  done  by  bands  the 
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length  of  the  stnw^  than  so  thick  as  to  require  .two  lengthsto  be  joined  for  bands.  The 
sheaves  are  set  up  in  shodiM  or  stookSf  each  containing  in  all  twelve,  or  if  the  straw  be  long, 
fourteen  sheaves.  In  the  latter  case,  two  rows  of  six  sheaves  are  made  to  stand  in  sudi  a 
manner  as  to  be  in  contact  at  the  top,  though  in  order  to  admit  the  circuhition  of  air  they 
are  placed  at  some  distance  below :  along  thb  line,  two  sheaves  more  are  placed  as  a  cover- 
ing, the  com  end  of  both  being  towards  the  extremities  of  the  line.  In  a  few  days  of  good 
.weather  the  crop  is  ready  for  the  bam  or  stack-yard.-  In  the  stack-yard  it  is  built  eitlier 
in  oblong  or  circular  stacks,  sometimes  on  frames  supported  with  pillars  to  prevent  the 
access  of  vermin,  and  to  secure  the  bottom  from  dampness ;  and  as  soon  afterwards  as 
possible  the  stacks  are  neatly  thatched.  When  the  harvest  weather  is  so  wet  as  to  render 
it  difficult  to  prevent  the  stacks  from  heating,  it  has  been  the  practice  to  make  funnels 
through  them,  a  large  one  in  a  central  and  perpendicular  direction,  and  small  lateral  ones 
to  communicate  with  it.  In  the  best  cultivated  counties  tlie  use  of  large  bams  for  holding 
the  crop  is  disapproved  of,  not  only  on  account  of  the  expense,  but  because  com  keeps 
better,  or  is  lest  exposed  to  damage  of  any' kind  in  a  well-built  stack. 

4638.  The  threshing  nf  wheat,  before  machines  for  that  purpose  were  introduced,  was 
an  arduous  and  difficult  task.  ITie  expense  was  very  considerable,  whilst  the  severity  of 
the  labor  almost  exceeded  the  power  of  the  strongest  man,  especially  in  unfavorable 
seasons,  when  the  grain  adhered  pertinaciously  to  the  ear,  and  could  not,  without  difficul- 
ty; be  completely  loosened  and  removed.  In  such  seasons,  expense  was  the  smallesc 
consideration  which  influenced  the  husbandman ;  it  was  the  quantity  of  grain  unavoid* 
ably  lost  which  occupied  his  attention ;  and,  as  it  appeared  difficult  to  find  out  a  remedy « 
most  people  considered  it  as  an  evil  which  could  scarcely  be  avoided.  In  short,  the  loss 
was  great  in  almost  every  cue,  but  greater  with  wheat  than  any  other  grain.  Every 
thing  of  this  nature,  however,  may  be  prevented,  now  that  threshing  machines  are 
introduced,  provided  the  feeder  is  careful,  and  proportions  the  quantity  on  the  board  to 
the  strength  of  the  impelling  power.  "Wheat,  in  fact,  is  now  the  cleanest  threshed  grain  ; 
because  the  length  of  the  straw  allows  it  to  be  properly  beat  out  before  it  passes  the 
machine)  which  sometimes  is  not  the  case  with  sliort  oats  and  barley.  •  If  horses  are  used 
as  the  impelling  power,  thin  feeding  is  necessary,  otherwise  the  animals  may  be  injured  ; 
but  where  wind  or  water  is  employed,  the  business  of  threshing  is  executed  speedily^ 
completely,  and  economically.     (Broton*) 

•4SS9.  In  peiformbig  the  operatkm  one  man  feedi  the  grain  in  the  straw  into  the  mschlne,  and  it  aariiled 
bjr  two  hiUi-crown  lads,  or  voung  women,  one  of  whom  pitches  or  carries  the  sheaves  from  the  boy  close  to 
the  threshing^tage,  while  the  other  opens  the  bands  of  every  sheaf,  and  lays  the  sheaves  successtvdy  on 
a  small  table  close  bv  the  feeder,  who  spreads  them  evenly  on  the  feeding  stage,  that  they  may  be  drawn 
in  successively  by  the  fluted  rollers,  to  undergo  the  operation  of  threshing.  In  the  oppodte  end  of  the 
bam  or  straw.house,  into  which  the  rakes  or  shakers  deliver  the  clean  threshed  straw,  one  roan  forks  iq> 
the  straw  flrom  the  floor  to  the  Mtraw-mow,  and  two  lads,  or  yotmg  women,  build  it  and  tread  it  down.  In 
a  threshing-machine,  worked  by  water  or  wind,  this  is  the  whole  expense  of  hand  labor  in  the  threahing 
part  of  the  operation,  and  as  a  powerfid  machine  can  easily  thresh  from  two  to  three  hundred  bushels  ^ 
grain  in  a  working  day  of  nine  hours,  the  expense  is  exceedingly  small  indeed.  Assuming  two  hundred 
and  flity  bushels  as  an  average  of  the  work  of  these  people  for  one  day,  and  their  wages  to  be  nine  shillings, 
the  expense  does  not  amount  to  one  half^ny  for  each  bushel  of  grain.  Even  reducing  tlie  quantity  of 
grain  threshed  to  onehimdred  and  fifty  bushels,  the  easy  work  of  a  good  machine  of  mfeiior  siie  and 
power,  the  expense  does  not  exceed  three  farthings  the  bushel  But  the  whole  of  this  must  not  Iw 
charged  against  the  threshing  only,  the  grain  bdng  half  dressed  at  the  same  time,  by  passing  through  one 
wlnnowitig.machine,  which  b  always  attached  to  a  complete  thresbing^niO ;  and  where  a  second  can  be 
conveniently  connected  with  it,  as  is  commonly  the  case  if  the  mill  be  of  considerable  power,  the  asm 
comes  down  nearly  ready  for  market  So  that  the  threshing,  dressing,  and  building  of  the  straw,  with  the 
use  of  a  powerful  water-mill,  will  scarcely  cost  more  than  dressing  ainie  when  the  flail  Is  employvd ;  after 
every  reasonable  allowance  for  the  interest  of  monev,  and  the  tear  and  wear  of  the  machine. 

4640.  When  grain  is  thmked  vMh  a  nuuhine  toorkfd  by  horse*,  the  expense  is  necessarily  and  consider- 
ably enhanced.  One  capable  of  efftcting  the  larger  quantity  of  work,  already  calculated  on,  will  require 
eight  good  horses,  and  a  man  to  drive  them,  who  may  perhaps  require  the  aid  of  a  boy.  The  value  of 
the  work  of  eight  horses  for  a  day  cannot  be  less  than  forty  shillings,  and  the  wages  of  the  driver  may  be 
called  two  shilungs  and  sixpence.  Hence  the  total  expense  of  threshing  two  hundred  and  fifty  bushela 
will  amount  to  xL  2s.  6d. ;  ot  about  two-penoe  per  bushel,  when  the  wages  of  the  attendants  are  added  ; 
still  leaving  a  considerable  dlfibrence  in  Ikvor  of  threshing  by  the  machine,  in  preference  to  tlie  flail. 
Were  it  even  ascertained  that  the  expense  of  threshing  by  horses  and  by  the  flail  is  nearly  the  aame. 
]iorse.mllls  are  to  be  recommended  on  other  accounts ;  such  as  better  threshbig,  expeditioo,  httie  risk  of 
ptUering,&c. 

4641.  The  produce  of  wheat  must  of  course  vary  according  to  the  soil,  climate,  cnU 
turs^  and  kind  grown.  Professor  Thaer  says,  that  in  general  it  gives  double  the  weight 
of  straw  that  it  does  of  grain ;  on  elevated  grounds  sometliiiig  less;  and  on  low  grounds 
something  more.  An  acre,  therefore,  which  produces  four  quarters  of  wheat,  weighing 
sixty-one  pounds  per  bushel,  ought  to  produce  about  177Jr  cwt.  of  straw ;  two  los^,  or 
22  J  cwt.,  however,  is  only  reckoned  a  tolerable  crop  in  this  country.  The  yield  of  grain 
in  some  aeasons  has  been  under  twenty ;  while  in  others  it  is  upwards  of  thirty  bushels 
the  acre,  the  soil  and  culture  being  in  every  respect  the  same.  The  average  produce 
of  Britain  has  been  estimated  at  three,  three  and  a  half,  and  four  quarters;  and  one  of 
the  hffgest  crops  eyer  heard  of,  at  ten  quarters,  and  the  least  at  one  and  a  half  quarter. 
The  proportion  which  the  com  bears  to  the  straw,  in  Middlesex,  is  eleven  and  a  half 
bushels  to  a  load  of  thlr^-six  truss  of  thirty-six  pounds  each,  or  eleven  and  a  half  cvrt.» 
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no  great  deviation  from  Professor  Tliaer's  general  esttmate^  a  bushel  of  wheat  weighing 
about  six  or  six  and  a  half  cwt 

4642.  To  judge  of  a  sample  of  wheat,  examine  by  the  eye  whether  the  grain  be  perfectly 
fed  or  full,  plump  and  bright,  and  whether  there  be  any  adulteration  proceeding  from 
sprouted  grains,  smut,  or  the  seeds  of  weeds ;  and  by  the  smell,  whether  there  be  any 
improper  impregnation,  and  whether  it  has  been  too  much  heated  in  the  mow,  or  upon 
the  kiln ;  and  finally,  by  the  feel,  to  decide  if  the  grain  be  sufficiently  dry,  as  when 
much  loaded  with  moisture  it  is  improper  for  the  uses  of  the  miller  and  baker.  In  cases 
where  a  sample  handles  coarse,  rough,  and  does  not  slip  readily  in  the  hand,  it  may  be 
concluded  not  to  be  in  a  condition  either  for  grinding  or  laying  up  for  keeping. 

4643.  The  yield  ^  wheat  inflow  is,  on  an  average,  thirteen  pounds  of  flour  to  fourteen 
pounds  of  grain.  In  the  chemical  analysis  of  wheat.  Sir  Humphry  Davy  found  that 
one  hundred  parts  of  good  full-grained  wheat,  sown  in  autumn,  yielded  of  sterch  seventy- 
seven,  and  of  gluten  nineteen.  One  hundred  parts  of  wheat  sown  in  spring,  seventy  of 
starch,  and  twenty-four  of  gluten.  American  wheats  he  found  to  contain  more  gluten 
than  the  British ;  and  in  general  the  wheat  of  warm  climates  he  found  abounded  more 
in  gluten  and  in  insoluble  parts,  and  of  greater  specific  gravity,  harder  and  more  difficult 
to  grind. 

4644.  The  uses  ofwhetU  in  the  baking,  culinary,  and  confectionary  arts  are  well  known. 
It  is  also  used  for  making  starch,  by  steeping  the  grain  and  then  beating  it  in  hempen  bags. 
The  mucilage  is  thus  mixed  with  the  water,  produces  the  acetcms  fermentation,  and  tiio 
weak  acid  thus  formed  renders  the  mucilage  white.  After  settling,  the  precipitate  is 
repeatedly  washed,  and  then  moulded  into  square  cakes,  and  kiln  dried.  In  drying  tho 
cdces  separate  into  flakes,  as  in  the  starch  of  the  shops.  Starch  is  soluble  in  hot  water, 
but  not  in  cold ;  and  hence,  when  ground  down,  it  makes  an  excellent  hair-powder. 
Its  constituents  are;   carbon,  43*55;  oxygen,  49*68  ;  and  hydrogen,  6*77  »  100. 

4645.  The  utes  ofwheat-ttraw  are  various,  and  well  known :  as  fodder  it  is,  according 
to  Professor  Thaer,  the  most  nourishing  of  any ;  and  it  makes  the  best  thatch :  it  is 
generally  preferred  for  litter,  though  rye  and  barley-straw  are  softer;  it  is  used  for 
making  bee-hives,  horse-collars,  mattrasses,  huts,  boxes,  baskets,  and  all  kinds  o£  what 
is  called  Dunstable  work ;  for  the  cider  press,  and,  among  other  things,  for  burning,-  to 
procure  potash  form  the  ashes.  The  straw  of  wheat,  from  dry  chalky  lands,  is -manu- 
factured into  hats  both  for  men  and  women.  For  this  purpose,  the  middle  p«urt  of  the 
tube,  above  the  last  joint,  is  taken,  and  being  cut  into  a  length  of  eight  or  ten  inches,  is 
split  in  two.  These  splits  are  then  plaited,  by  females  and  children,  into  various  kinds 
of  plait  or  ribbands,  from  half  an  inch  to  an  inch  broad :  these,  when  sewed  together  ac- 
cording to  fancy  or  fashion,  form  different  descriptions  of  ladies*  bonnets,  and  the  com- 
moner plait  and  coarser  straw  of  mens'  hats.  The  hats  are  whitened  by  being  placed 
in  the  vapor  of  sulphur.  Leghorn  hats  are  made  from  the  stmw  of  a  bearded  variety  of 
wheat,  which  some  have  confounded  with  rye.  It  is  cultivated  on  the  poorest  sandy 
soils  in  the  neighborhood  of  the  Arno,  between  Leghorn  and  Florence,  expressly  for 
this  manufacture.  It  is  of  humble  growth,  and  not  above  eighteen  inches  high ;  is 
pulled  up  when  green,  and  bleached  white,  by  spreading  and  watering  on  the  gravelly 
banks  of  the  Arno.  The  straws  are  not  split;  but  in  other  respects  tiie  manufacture 
into  ribbands  is  the  same  as  at  Dunstable  in  England. 

4646.  The  diseases  of  wheat  are  the  rust,  smut,  or  black  mildew,  the  latter  including 
what  is  vulgarly  called  blight.  These  have  been  already  treated  of  in  our  view  of  the 
vegetable  economy,  and  we  shall  merely  offer  a  few  practical  observations  on  the  smut 
and  mildew.  In  whatever  manner  the  smut  may  be  transmitted  from  the  seed  pickle  in 
the  ground  to  the  ear,  it  seems  certain  that,  in  general,  the  proximate  cause  of  smut  is 
the  infection  of  the  seed  by  the  dust  of  the  smut-ball  {Lycoperdon  globosum);  and  that, 
though  the  most  carefiil  crashing,  even  with  the  application  of  caustics,  may  not,  in  everj 
case,  insure  against  smut ;  yet,  if  the  seed  be  prepared  in  the  way  already  montionet^ 
the  disease  will  never  prevail  to  such  a  degree  as  to  effect  materially  the  value  of  the 
crop.  This  is  all  that  cultivators  need  to  know,  and  all,  perhaps,  in  the  present  state  ot 
science,  that  can  be  known,  of  the  cause  and  prevention  of  smut. 

4647.  MUdew  is  a  much  moredestnictive  distemper  than  smut,  and,  as  It  Is  probably  oocad<»ied  by  a 
peculiar  sUte  of  the  atinoq>heTe  during  the  periods  of  flowering  and  ripening,  'it  is  likely  to  baffle  all  at 
tempts  at  prevention.  The  prevalence  of  heavy  fogs,  or  mist,  drissUng  nins  and  sudden  changes  in  the 
temperature,  have  been  assigned  as  the  causes  of  mildew ;  and  as  it  has  been  found,  that  open  airy  expo- 
sures are  much  less  aflfected  than  low  sheltered  lands.  In  ysars  when  mildew  prevails  most  generally,  tbe 
disorder  may  perhaps  be  somewhat  diminished  by  drilling,  which  admits  a  freer  drciuiRtion  of  air. 

Spring  or  summer  wheat  is  less  liable  to  mildew  than  the  winter  species,  though  it  does  not  always  esome. 
inute  parasitical  ftingi  are  commonlytdetected  on  the  straw  of  mildewed  wheat :  and  there  cannot  be  the 
least  doubt  that  the  barberry  bush  and  probably  seveial  other  shrubs,  on  which  tnese  flingi  abound,  have 
a  powerful  Influence  in  communicating  the  disease  to  a  certain  distance.  {Sir  Joseph  Sanks  on  MiUUm, 
and  Com,  to  ike  R  of  Agr.  voL  vli.) 

4648.  The  ctdture  of  summer  wheat  differs  from  that  of  winter  or  spiing-sown  winter 
wheats  in  its  requiring  a  more  minutely  pulverised  and  rather  richer  soil.    It  need  not 
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be  sown  sooner  than  April,  and  it  advances  so  rapidly  to  maturitj  that  it  hardly  affords 
time  for  hoeing  (if  sown  in  rows)  or  harrowing  and  rolling.  When  grass  seeds  or  closer 
are  sown  on  the  same  ground,  they  are  sown  inunediately  after  the  wheat,  and  harrowed 
in  with  a  light  harrow  or  rolled  in.  In  this,  and  indeed,  all  other  respects,  the  prepa- 
ration of  the  soil  and  sowing  of  this  grain  is  the  same  as  for  barley. 

4649.  The  produce  of  summer  wheat,  both  in  grain  and  straw,  is  considerably  less  than 
Ihat  of  winter  wheat;  the  straw  is  only  fit  for  litter  or  inferior  fodder;  the  flour  produced 
by  the  grain  is  rather  coarser  and  darker  than  that  of  common  wheat.  Of  course  this 
sort  of  wheat  cannot,  as  ahready  observed,  be  recommended  for  general  culture. 

^Mcrs,  II.   Rye,  —  Sectde  Cereale,  L.     Triaiu  Dig.  L.  and  Gramine^,  J.    Siegle,  Fr. ; 

Rogon,  Ger.;  and&^o^,  Itol.     {Jig»  554.) 

4650.  Rye,  according  to  some,  is  a  native  of  Crete;  but  it  is  very 
'doubtful  if  it  be  found  wild  in  any  country.  It  has  been  cultivated 
from  time  immemorial,  and  is  considered  as  coming  nearer  in  its 
properties  to  wheat  than  any  other  grain.  It  is  more  common  than 
wheat  on  most  parts  of  the  continent ;  being  a  more  certain  crop, 
and  one  which  requires  less  culture  and  manure.  It  is  the  bread 
com  of  Germany  and  Russia.  In  Britain  it  is  now  very  little 
grown ;  being  no  longer  a  bread  com,  and  therefore  of  less  value  to 
the  farmer  ttuin  barley,  oats,  or  pease. 

4651.  Jfie'vatietia  of  rye  are  not  above  two,  known  aj  winter  and  spring  rye ; 
but  there  Is  ao  little diffk^rence  between  them,  that  firing. rye  sown  along  with 
winter  rye  can  hardly  be  distinguished  from  it 

.  4652.  The  wail  for  rye  may  be  inferior  to  that  chosen  for  wheat: 
it  will  grow  in  dry  sandy  soils,  and  produce  a  tolerable  crop,  and  on 
the  whole  it  may  be  considered  as  preferring  sands  to  clays.  The 
preparation  of  die  soil  should  be  the  same  as  for  wheat.  According 
to  F^iofessor  Thaer,  rye  abstracts  30  parte  in  a  hundred  of  the  nutri- 
ment contained  on  the  soil  in  which  it  is  grown. 

4659.  The  climate  for  rye  may  be  colder  than  for  wheat ;  but  it  is  rather  more  injured 
by  raina  during  winter;  and  equally  injured  as  wheat  by  moist  weather  during  the 
flowering  season. 

4654.  Rye  is  sown  either  in  autumn  or  spring,  and  either  broad-cast  or  in  drills :  two 
bushels  and  a  half  is  the  usual  allowance  when  it  b  sown  broad-cast.  As  it  vegetates 
more  slowly  than  wheat,  it  should  be  sown  when  the  soil  is  dry :  a  wet  soil  being  apt  to 
rot  the  grain  before  it  has  completely  germinated.  No  pickling  or  other  pieparatioa 
is  given. 

4655.  The  after  culture,  harvestiTig,  and  threshing  are  the  same  as  for  wheat :  and  the 
produce  in  grain  is,  under  similar  circumstances,  equal  in  bulk :  but  in  straw  it  is  greater 
in  rye  than  in  any  other  grain.  Sir  H.  Davy  found  in  1000  parts  of  rye  61  parts  of 
starch  and  5  parte  of  gluten.  Professor  Thaer  says,  rye  is  the  most  nourishing  grain 
next  to  wheat.  It  contains  an  aromatic  substance,  which  appears  to  adhere  more  par. 
ticularly  to  the  husk;  since  the  agreeable  taste  and  smell  peculiar  to  rye-bread  is  not 
found  in  that  which  is  made  from  .rye-flour  that  has  passed  through  a  very  fine  bolting* 
cloth ;  while  the  frsgrance  may  be  restored  by  a  decoction  of  rye>bran  in  the  warm  water 
used  to  make  the  dough.  This  substance,  lliaer  says,  seems  to  facilitate  digestion,  and 
has  an  action  particularly  refreshing  and  fortifying  on  the  animal  firame. 

4656.  The  use  of  rye  is  chiefly  for  bread,  especially  for  gingerbread.  It  is  also  used  in 
the  distilleries ;  and  the  straw  is  used  for  the  same  purposes  as  that  of  wheat,  excepting  that 
it  is  useless  as  fodder.  Some  prefer  it  for  thatching  and  litter,  and  also  for  collar-mak* 
ing;  it  is  also  employed  in  Dunstable  work.  Tanners  are  said  to  use  it  in  some  districts. 

4657.  Rye  is  sometimes  sown  as  a  green  crop,  with  a  view  of  affording  some  keep  for 
•sheep  early  in  the  spring  ;  and  also  for  being  ploughed  in  as  manure ;  but  that  husbandry 
must  be  bad  or  unfortunate  which  requires  recourse  to  either  mode.  In  some  districte 
it  is  customary  to  sow  the  head-lands  of  wheat-fields  with  rye,  which  is  said  to  keep  poulr 
try  from  penetrating  to  the  wheat. 

4658.  Rye  is  suhfcct  to  few  diseases,  and  is  even  sown  among  wheat  and  round  wheat- 
fields,  from  an  idea  that  it  will  keep  off  blight  and  mildew,  as  well  as  poultry. 

Sect.  III.     Sarley^^^ffordeum,  L.    Trmn.  Dig.  L.  and  Graminea,  J.     L*Orge,  Fr.  ; 
Gerste,  Ger. ;  and  Onso,  Ital. ;  JByg,  Dan.  and  Swed. 

4659.  JBaHey,  thou^  less  calculated  for  a  bread-oom  than  rye,  may  be  considered  as 
next  in  value  to  wheat  in  Britain.  Of  what  country  it  is  a  native  is  unknown:  some 
assign  it  to  Tartary,  others  to  Siberia,  and  even  Scotland  has  been  mentioned.  It  has  been 
cultivated  from  the  earliest  antiquity,  and  was  much  in  use  among  the  Romans,  both  as 
food  for  BoldiefB  and  horses.     In  Sweden  and  La^and  it  is  more  cultivated  than  any 
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other  grun,  on  account  of  ita  requiring  ts  be  to  ibort  ■  period  in  Ibe  sod;  ibActiiDci 
not  longer  than  sii  weelu,  imd  not  often  more  than  aeven  or  (eTen  and  a  iulT.  In  Spaia 
and  Sicily  the;  hare  two  rropi  a  jear  on  the  Mune  >oil :  one  is  sown  in  autumn  aod  ripen* 
in  Mb7,  and  tlw  odier  ii  »wn  in  May  «nd  reaped  in  autumn.  In  Britain,  barlcj  it  a 
tender  grain,  and  easily  liurt  in  any  of  the  Blages  of  ili  growth,  puticuJarljr  at  ucd  time  ) 
a  b«T]r  Bhowvr  of  rain  will  then  almost  ruin  a  crop  on  the  belt  prepared  land  ;  and  in  all 
the  ailer  proceues,  greater  pains  and  attention  are  required  lo  iunire  Hicceas,  than  in  the 
eaae  of  other  graiaa.  The  barveat  proceu  ii  difficult,  and  often  attended  with  danger ; 
even  the  threihing  of  it  ii  not  eaiilf  executed  with  machines,  becsuae  the  com  genendlj 
adhere*  to  the  grain,  and  renden  lepantion  from  the  nraw  a  troubleaome  taak. 

4660.  ^eciet  and  varieties.     {Kg.  SS5.)    Thtie  are  ui  q>ecie*  and  tub&peciea  of  llu* 
grain  in  cultivatiiin  beiiilei  Taiietiei,      Hieie  are: 


»'  5T*^f"'J^ 


jrtpriudpallir  cu 
h  the  nvincn  ra 

If? :  but  llieK  tiro  KTU  ar*  la  nalllT  the  hbk  ; 

I  tnrli'V,  omtiontd  by  tiring  long  eulUnled  iiia 


rmlh-ripe  !•  odIj  an  ulleration  of  the  common  iarW,  otatiOMd  by  bring.-.., ,„ 

STdlj  Hiili.    The  tml  of  ih\t,  when  loBn  on  cold  or  tirong  lud,  wtlt  Ihe  Ant  iMr,  ripen  nor  a 
night  BrilfT  Ih.n  ihe  iml  ukon  from  ittong  land,  mdttmfbre'Aeftrmmln  ilieiile.  gennallr 

hand  the  bnnen  on  warn  IvhU  mre  *ko  oUifCd  to  procure  thekr  Ked-barlc;^  ffom  the  Btrong  landi, 
MhnwiH  their  min  wouM  dtfHkerue  In  bolt  or  ftilnta.  which,  by  thia  change,  li  preiented. 
''^.  Tkc  saSriaii  tarlrw,  thif  etiair,  Fi.  and  Wmmtb  grrile,  Ger.,  u  a  vaiiatr  o<  ««It  barley  villi 
er  lears  and  nxkaBrd  more  prodiKdte  than  Ihe  other.    It  li  much  grown  in  the  north  of  Eurocet 
u  Inttoduetd  to  th<>  country  in  1T6S,  but  li  briiend  tobenow  iort  oi  nicrjRl  in  the  parent  ipecleo. 

lona>«a»d  btrW  had  onlj  twenty-two. 

^65  Commoi  or  tomM^artd  iirle^  ic).  ia  known  bf  Iti  very  long  a^e  or  ear,  flatted  traDarenriy, 
ireatct  in  breadth  than  Lhlckncu.  witti  chafTending  in  an  awn  liaurn  tiinca  the  length  of  the  grain. 
Thii  mtl  li  cultlTalpd  in  many  parta  of  England  and  Scotland  j  though  ume  object  lo  11  became  the  art 

ione  conuilerTd  aa  nothing  clie  than  'ipelt  wheat,  which  It  greatly  naenhka.  It  doct  not  appear  lo  bl 
™«^'  S™^^X«ird.^  Krf<*  (";.  "  known  by  lu  low  alature,  coarw  rtiaw,  dnrt  hro«l  etn,Bnd  hmg 

Ihe  iifrat  bailey. 

4669.  A'ew  mrittkj  may  be  procured  by  *election  or  crouing,  aa  in  the  caie  of  vbeab 
(4607.; 

4670.  In  chaoBng  a  tori  of  barley  for  cultivation.  n:giin1  muit  be  had  to  the  aoil  and 
climate.  The  bardiiait  may  be  conaidered  the  winter  barley,  and  tlie  earlieai,  and  perhaps 
the  best,  i*  thu  spring  barley.  The  long-eared  is  alio  a  much  esteemed  variety.  Jn 
chooiing  ft™n  any  particular  tariely,  the  bett  grain  for  sowing  i*  that  wliicli  ii  freo  from, 
blackneu  at  ttKlul,and  is  of  a  pale  lively  yellow  color,  inlermiicd  with  a  bright  whitish 
cail:  andif  theriodbealittletHKrelled,  it  is  »o  mucli  Ihe  belter,  as  it  shows  that  it  ha* 
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fweated  in  the  mow,  and  is  a  sure  indication  that  its  coat  is  thin.  The  huak  of  tlikk 
rinded  barley  being  too  stiff  to  shrink,  will  lie  smooth  and  hollow,  even  when  the  inside 
flour  has  shrunk  from  it.  The  necessity  of  a  change  of  seed  from  time  to  time,  by  sow- 
ing that  of  the  growth  of  a  different  soil,  as  has  been  observed,  is  in  no  instance  more 
erident  than  in  the  culture  of  this  grain,  which  otherwise  becomes  coarser  and  coarser 
eirery  year.  But  in  this,  as  well  as  in  all  other  grain,  the  utmost  care  should  be  taken 
that  the  seed  be  full  bodied. 

4671.  The  heU  tml  for  batUy  is  a  light  rich  loam,  finely  pulverised.  It  will  neidwr 
grow  well  oh  a  sandy  or  soft  sml,  nor  on  strong  days,  such  as  are  suitable  for  wheat. 

4672.  The  preparation  ofthetaUis  sometimes  by  a  naked  fallow,  but  generally  by  a 
turnip  fallow :  sometimes  it  is  taken  after  pease  and  beans,  but  rarely  by  good  farmers, 
either  after  wheat  or  oats,  unless  under  special  circumstances.  When  sown  after  turnips, 
it  is  i^enenlly  taken  with  one  furrow,  which  is  given  as  fiat  as  the  turnips  are  consumed, 
the  ground  thus  receiving  much  benefit  from  spring  frosts.  But  often  two  or  more  fur> 
rows  are  necessary  for  £e  fields  last  consumed ;  because,  when  a  spring  drought  sets  in, 
the  surface,  from  being  poached  by  the  removal  or  consumption  of  the  crop,  gets  so 
hardened  as  to  render  a  greater  quantity  of  ploughing,  harrowing,  and  rolling  necessary, 
than  would  otherwise  be  called  for.  When  sown  after  beans  and  pease,  one  winter  and 
one  spring  ploughing  are  usually  bestowed;  but,  when  after  wheat  or  oats,  three  plough- 
ings  are  necessary,  so  that  the  ground  may  be  put  in  proper  condition.  Iliese  opera- 
tions are  very  ticklish  in  a  wet  and  backward  season,  and  rarely  in  that  case  is  the  grower 
paid  for  the  expense  of  his  labor.  Where  land  is  in  such  a  situation  as  to  require  three 
ploughings  before  it  can  be  seeded  with  barley,  it  is  better  to  summer  fallow  it  at  once, 
than  to  run  the  risks  which  Seldom  fail  to  accompany  a  quantity  of  spring  labor.  If  the 
weather  be  dry,  moisture  is  lost  during  the  different  processes,  and  an  imperfect  germina^ 
tion  necessarily  follows :  if  it  be  wet,  the  benefit  of  ploughing  is  lost,  and  all  the  evils  of  a 
wet  seed-time  are  sustained  by  the  ftiture  crop.  {Brovm.) 

4S79L  7b  whatever  crop  barlep  neceedg,  the  harrow  and  roller,  when  the  plough  alone  to  insufficient, 
should  be  employed  in  reducing  the  toil  to  a  consideraMe  d^ree  of  flneneo.  In  moit  catee  more  than 
one  earth  I*  given ;  thou|^,  after  a  winter  ftirrow,  the  gnikiber  mav  be  uaed  in  spring  instead  of  the 
plough.  After  tumipt,  eaten  on  the  ground  by  sheep,  the  land,  being  consolidated  bv  their  treading, 
•ometimet  rooetves  two  ploughings ;  but  if  only  one,  it  should  be  well  harrowed  and  rolled ;  and  it  is  oftai 
finished  by  harrowing  after  the  roller,  especially  ir  grass  seeds  be  sown,  which  are  covered  by  this  last 
harrowing.  Barley  is  sometimes  sown  on  the  first  ploughing,  and  covered  by  a  second  shallow  ploughing. 
As  it  is  found  of  great  importance,  with  a  view  to  speedy  and  equal  vegetation,  that  the  ground  should  be 
ftnesh  and  moist,  iMuiey  is  generally  sown  upon  what  is  termed  kot-fkr,  that  is,  as  soon  as  posdble  after  it 
is  turned  up  by  the  plough. 

4674.  Manure  can  seldom  be  given  with  advantage  to  a  crop  that  occupies  the  soil  so 
short  a  period  as  barley,  and  therefore  it  generally  is  sown  on  land  whid^  has  been  en- 
riched for  a  preceding  crop. 

4675.  TTie  cUmate  in  which  barley  delights  is  warm  and  dry.  Tliere  are  instances  of 
a  crop  being  sown  and  ripened  without  having  enjoyed  a  single  shower  of  rain ;  but 
gentle  showers  from  the  time  it  is  sown  till  it  begins  to  shoot  into  the  ear,  are  favorable ; 
while  heavy  rains  at  any  period,  and  especially  immediately  after  sowing,  or  during  the 
blossoming,  ripening,  and  rei^iing  season,  are  highly  injurious. 

4676.  The  best  teason  for  sowing  barley  is  considered  to  be  from  the  beginning  of 
April  to  the  middle  of  May ;  but  bigg  may  be  sown  either  in  autumn  to  stand  the  winter, 
or  as  late  as  the  first  week  of  June.  In  England,  the  winter  or  four-rowed  barley  is 
frequently  sown  in  autumn,  and  stands  the  most  severe  winters.  With  respect  to  the 
lateness  at  which  bigg  and  summer  bariey  may  be  sown,  much  depends  on  the  sort  of 
Weather  which  occurs  during  the  first  three  weeks  after  sowing.  When  barley  is  sowii 
late  it  is  sometimes  steeped  in  common  water  to  promote  its  germination  ;  but  it  is  seldom 
pickled  or  otherwise  prepared.  The  advantages  of  steeping  are  procuring  an  equal  ger* 
mination,  and  consequently  ripening  and  getting  the  start  of  weeds.  The  following 
directions  are  given  for  performing  the  operation.  First,  take  out  about  one>third  of  the 
contents  of  the  sacks  of  seed  bariey  or  bear  to  allow  for  the  swelling  of  the  grain ;  lay 
the  sacks  with  the  grain  to  steep  in  clean  water ;  let  it  be  covered  with  it  for  at  least 
twenty-four  hours ;  when  the  ground  is  very  dry,  and  no  likelihood  of  rain  for  ten 
days,  it  is  better  to  lie  thirty-six  hoivs ;  sow  the  grain  wet  from  steeping  without  any 
addition :  the  seed  will  scatter  well  as  clean  water  has  no  tenacity ;  only  the  sower  must 
put  in  a  fourth  or  a  third  more  seed  in  bulk  than  is  usual  of  dry  grain,  as  the  grain  is 
swelled  in  that  proportion ;  harrow  it  in  as  quickly  as  possible  after  it  b  sown ;  and 
though  not  necessary,  give  it  the  benefit  of  a  fresh  furrow  if  convenient.  Tou  may  expect 
it  up  in  a  fortnight  at  farthest.     (Avunu) 

4677.  The  quantity  ofietd  is  different  in  different  cases,  according  to  the  quality  of  the 
soil  and  other  circumstances.  Upon  very  rich  lands,  eight  pecks  per  acre  are  sometimes 
sown  ;  twelve  is  very  common ;  and  upon  poor  land,  more  is  sometimes  given.  Among  the 
liest  farmers,  it  sectois  a  disputed  point  whether  the  practice  of  giving  so  small  a  quantity  of 
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doubt;  and  that  the  bulk  may  be  as  great  as  if  more  seed  had  been  aomn,  there  can  be 
as  little  question.  Little  argument,  however,  is  neceisary  to  proTe  that  tbin  sowing  of 
barley  must  be  attended  with  considerable  disadvantage;  for  if  the  early  part  of  the 
season  be  dry«  the  plants  will  not  only  be  stinted  in  their  growth,  but' will  not  send  out 
offsets ;  and,  if  rain  afVerwards  fall,  an  occurrence  that  must  take  place  some  time  during 
the  summer,  often  at  a  later  period  of  it  the  plants  begin  to  stool,  and  send  out  a  number 
of  young  shoots,  lliese  young  shoots,  unless  under  very  favorable  circumstances,  cannot 
be  expected  to  arrive  at  maturity ;  or  if  their  ripening  is  waited  for,  there  will  be  a  great 
risk  of  losing  the  early  part  of  the  crop,  a  circumstance  that  frequently  happens.  In 
almost  every  instance  an  unequal  sample  is  produced,  and  the  grain  is  for  the  most  part 
of  an  inferior  quality.  •  By  good  judges/  it  is  thought  preferable  to  sow  a  quantity  of  seed 
sttflScient  to  ensure  a  full  crop,  without  depending  on  its  sending  out  offsets;  indeed^ 
where  that  is  done,  few  off*sets  are  produced,  the  crop  grows  and  ripens  equally,  and  the 
grain  is  uniformly  good.     (Brown  on  Rural  Affoirs,) 

4678.  The  mode*  of  iotring  barley  are  either  broad-cast  or  in  rows  by  the  drill-  or 
ribbing.  Tlie  broad<*cast  mode  is  aknost  universally  adopted ;  unless  in  lands  mueh 
infested  with  annual  weeds,  where  drilling  and  horselhoeing  may  be  employed  with  ad* 
vantage. 

4679.  The  only  culture  which  barley  requires  while  in  a  growing  state^  is  hoeing  and 
weeding  if  in  rows,  and  weeding  alone  if  broad-cast.  Sometimes  barley  is  roUed  to  com- 
press a  soft  soil  and  exclude  the  drought,  and  when  very  thick  it  iniay  be  first  harrowed 
and  then  rolled.  Grass  seeds  and  clover  are  sown  with  the  grain  before  the  last 
harrowing,  when  the  broad-cast  mode  is  adopted ;  and  immediately  before  hoeii^^  when 
the  barley  is  in  rows.  The  former  is  much  die  best  mode  for  insuring  a  strong  plant  of 
clover. 

4680.  SaUng  doum  barley,  which  from  winter  or  very  early  sowing  is  oter  luxuriant^  is 
practised  in  some  districts,  but  it  is  alleged  that  mowing  is  much  better  than  feeding  it ; 
because  the  scythe  takes  off  only  the  rank  tops,  but  the  sheep  feed  upon  all  indifferently ; 
nor.  should  they  even,  in  any  case,  be  left  upon  it  too  long,  because,  being  particularly 
fond  of  the  sweet  end  of  the  stalk  next  the  root,  they  bite  so  close  as  to  injure  the  fbture 
growth  of  the  plant 

4681.  Barley  is  ripe  when  the  red  roan,  as  the  farmers  term  it,  meaning  a  neddish 
color  on  the  ear,  is  gone  off*,  or  when  the  ears  droop,  and  fall,  as  it  were,  double  against 
the  straw,  and  the  stalks  have  lost  their  verdure. 

468S.  In  the  harvesting  of  barley  more  care  is  requisite  than  in  taking  any  of  the  other 
white  crops,  even  in  the  best  of  seasons ;  and  in  bad  years  it  is  often  found  very  difficult 
to  save  it.  It  is  known  to  be  ripe  by  the  ears  drooping  and  falling,  as  it  were,-  doubly 
against  the  straw.  Owing  to  the  brittleness  of  the  straw,  after  it  has  reached  a  certain 
period  it  must  be  cut  down  ;  as,  when  it  is  suff*ered  to  stand  longer,  much  loss  is  sustained 
by  the  breaking  of  the  heads*  On  that  account  it  is  cut  at  a  time  when  the  grain  is  soft, 
and  the  straw  retains  a  great  proportion  of  its  natural  juices,  consequently  requires  a  l^ng 
time  in  the  field  before  either  the  grain  is  hardened,  or  the  straw  sufficiently  dry.  When 
put  into  the  stack  sooner  it  is  apt  to  heat,  and  much  loss  is  frequently  sustained.  Barley 
is  generally  cut  down  in  England  with  the  cradle  scythe,  and  either  tied  up  or  carted 
home  loose  after  lying  in  the  swath  some  days  to  dry.  It  is  not  apt  to  shed ;  but  in  vret 
weather  it  will  be  apt  to  spout  or  grow  musty ;  and  therefore  every  fieur  day  after  rain  it 
should  be  shook  up  and-  turned ;  and  when  it  is  tolerably  dry,  let  it  be  made  up  into 
shocks ;  but  be  careful  never  to  house  it  till  thoroyghly  dry,  lest  it  mow-bum,  which  wiU 
make  it  malt  worse  than  if  it  had  spired  in  the  field.  It  is  remarked  by  Lisle,  that  poor 
thin  barley  should  be  cut  a  little  sooner  than  if  the  same  plants  were  strong  and  vigorous; 
as  the  straw,  when  the  planU  are  full  ripe,  in  such  cases  will  notsUnd  against  the  scjthcb 
In  this  situation,  barley  in  particular. should  lie  in  swarth  till  it  is  thoroughly  dry.  Some 
of  his  barley,  which  lay  out  in  swarth  five  or  six  days  in  very  fine  weather,  though 
■botli  blighted  and  edge-grown,  grew  plump,  and  acquired  very  near  as  good  a  color  as 
the  best.  He  reckons  short  scythes  the  best  for  mowing  lodged  or  crumpled  com, 
because  they  miss  the  fewest  plants;  and  observes,  that  a  bow  upon  the  scythe,  which 
.tairries  away  the  swartli  before  it,  is  preferable  to  a  cradle,  the  fingers  of  which  would  be 
pulled  to  pieces  by  the  entangled  com,  in  drawing  back  the  scythe.  In  Scotland  and 
Ireland  it  is  generally  reaped  with  the  sickle,  bound  in  sheaves  and  set  up  in  shocks. 

4683.  In  stacking  barley  many  farmers  make  an  opening  in  the  stack .  from  top  to 
bottom.  This  opening  is  generally  made  by  placing  a  large  bundle  of  straw  in  the 
centre  of  the  stack,  when  the  building  commences,  and  in  proportion  as  it  rises,  the  strati^ 
is  drawn  upwards,  leaving  a  hollow  beliind ;  which  if  one  or  two  openings  are  left  in  the 
side  of  the  stack  near  the  bottom,  insures  so  complete  a  circulation  of  air,  as  not  Only  to 
prevent  heating,  but  to  preserve  the  grain  from  becoming  musty. 

46d4.  iTAe  t/treshin]^  aiid  dressing  of  barley  requires  more  labor  than  any  other  grainy 
on  account  of  the  difficulty  of  separating  the  awns  from  the  ears.     For  ttfis  purpose  sotiM 
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thmfamg  n^yr-twiMf  are  lumitbed  with  what  is  called  a  hummelliiig  macbine,  already  de- 
•cribed  (2649.) ;  and  where  this  is  wanting,  it  is  customary  to  put  the  grain,  accompanied 
with  a  portion  ot  threshed  straw,  a  second  time  through  the  machine.  Where  barley  baa 
been  mown,  the  whole  of  the  straw  requires  to  be  twice  threshed,  independently  of  the 
necessity  of  getting  rid  of  the  ears. 

4685.  J%e  produce  of  barley,  taking  the  average  of  England  and  the  south  of  Scotland, 
Donaldson  considers,  might  be  rated  at  thirty»two  buabels;  but  when  Wales  and  tbe 
north  of  Scotland  are  included,  where,  owing  to  the  imperfect  modes  of  culture  still  prac- 
tised, tbe  crops  are  very  indifferent,  the  general  average  over  the  whole  will  not  probably 
exceed  twen^-eight  bushels  the  acre.  Middleton  states  it  as  varying  in  England  from 
fifteen  to  seventy-five  bushels  per  acre.     Tlie  average  produce  of  the  coun^  of  Middle- 

I    sex,  he  says,  is  about  four  quarters  of  com  and  two  load«  of  straw  per  acre. 

4686.  jiie  tues  of  barley  are  various.  In  Wales,  Westmorland,  Cumberland,  and  in 
the  north,  as  well  as  in  several  parts  of  the  west  of  Scotland,  the  bread  used  by  the  great 

i  body  of  the  inhabitant  is  made  chiefly  from  barley.  Large  quantities  of  the  barley  cul- 
tivated in  England  are  converted  into  beer,  ale,  porter,  and  what  is  called  British  spirits, 
as  English  gin,  English  brandy,  &c.  Tbe  remainder,  beyond  what  is  necessary  for  .seed, 
is  made  into  meal,  and  partly  consumed  in  bread  by  the  inhabitants  of  the  above«men-« 
tioned  districts,  and  partly  employed  for  tbe  purpose  of  fattening  black-cattle,  hogs,  and 
poultry.  There  is  a  much  greater  share  of  the  Scotch  barley  consumed  in  distillation, 
in  proportion  to  the  quantity  cultivated,  than  there  is  in  England.  Exclusive  of  what  is 
useid  for  seed,  the  Scotch  barley  is  either  converted  into  beer  or  ale ;  or  made  into  pot- 
barley,  or  into  meal,  for  the  use  of  the  inhabitants  in  the  more  remote  and  less  cultivated 
parts  of  the  kingdom  ;  or,  lastly,  into  whisky.  In  The  Rejwrt  of  Middlesex  it  is  stated, 
that  much  of  the  most  ordinary  barley  is  given  to  poultry :  the  rest  is  sold  to  the  malt- 
sters, except  so  much  as  is  reserved  for  seed. 

4687.  But  malt  is  the  great  purpose  to  which  barley  is  apjilied  in  Britain.  To  under- 
stand the  process  of  malting,  it  may  be  necessary  to  observe  that  the  cotyledons  of  a  seed, 
before  a  young  plant  is  produced,  are  changed  by  the  heat  and  moisture  of  the  earth  into 
sugar  and  mucilage.  Malting  grain  is  only  an  artificial  mode  of  effecting  this  by  steep-! 
ing  the  grain  in  water  and  fermenting  it  in  heaps,  and  the  arresting  its  progress  towards 
forming  a  plant  by  kiln-drying,  in  order  to  take  advantage  of  tbe  sugar  in  distillation  for 
spirit  or  fermentation  for  beer.  The  grain  of  barley  contains  starch  and  sugar;  and  the 
chemical  constituents  of  botli  these  ingredients  are  very  nearly  alike.  In  the  process  of 
malting,  a  portion  of  the  starch  is  converted  into  sugar,  so  that  tbe  total  quantity  of 
sugar,  and  consequently  the  source  of  spirit,  is  increased  by  the  transformation. 

4688.  To  choose  a  proper  sample  of  barley  for  malting,  observe  the  directions  given  for 
choosing  seed  barley.  (4670. ) 

4689.  Of  pot-barley  there  are  two  sorts,  pearl  and  Scotch ;  both  are  produced  by 
grinding  off"  the  husk,  and  the  pearly  barley  is  produced  by  carrying  the  operation  so  far 
as  to  produce  roundness  in  the  kernel.     It  is  used  in  soups,  gruels,  and  medicinal  drinks. 

4690. .  Barley  meal  is  ground  like  oatnoeal  or  fiour ;  tlie  coarser  sort,  with  the  bran, 
is  used  for  fattening  live  stock,  especially  pigs  and  poultry,  but  fine  bolted  barley  flour, 
made  into  a  thin  pottage  or  pudding,  and  spread  out  in  thick  cakes,  and  toasted  on  a  hot- 
pUte  of  metal,  forms  a  light  breakfkst  bread,  much  esteemed  in  some  parts  of  Scotland. 
It  is  served  in  a  recent  state,  hot,  and  spread  with  butter  and  honey,  and  eaten  in  several 
folds.  Two  parts  of  barley  fiour,  one  of  wheat  flour,  and  one  of  rye,  are  said  to  make 
a  light  and  very  agreeable  loaf  bread. 

4691.  Theprodu4X  of  barley  in  flour  is  12lbs.  to  14lbs.  of  grain.  Sir  H.  Davy  found 
1000  parts  of  barley  meal  to  afford  920  parts  of  soluble  or  nutritious  matter,  via.  790 
of  mucilage  or  starch,  70  of  sugar,  and  60  of  gluten. 

4692.  Barley  straw  is  chiefly  used  for  litter  and  packing ;  it  is  unfit  for  thatch  or  rope 
making,  and  of  little  value  as  fodder. 

4693.  The  diseases  of  barley  are  few,  and  chiefly  smut,  which  it  is  found  cannot  be  pre- 
vented by  pickling  and  liming. 

SscT.  IV.    The  Oat.  ^^Avena  Satioa,  L.  Trian.  Big,  L.  and  Graminea,J,  VJvoine,Fr^ 

Haber,  Ger. ;  and  Vena,  Ital. 

4694.  The  oath  sl  very  useful  grain,  and  more  peculiarly  adapted  for  northern  climates 
than  either  wheat,  rye,  or  barley.  Its  native  country  is  unknown,  unless  the  wild  oat  be 
considered  as  the  parent  spedes,  whidi  is  highly  probable.  The  culture  of  the  oat  is 
chiefly  confined  to  latitudes  north  of  Paris.  It  is  scarcely  known  in  the  south  of  France, 
Spain,  or  Italy ;  and  in  tropical  countries,  its  culture  is  not  attended  to.  In  Britain 
it  has  long  been  very  generally  cultivated,  formerly  as  a  bread  com,  but  now  chiefly  as 
horse  food.  Of  all  the  grain  ^is  is  the  easiest  of  culture,  growing  in  any  soil  that  admits 
of  ploughing  and  harrowing. 


4695.   Tke  varitiiii  ol  t»tt  Me  more  numcmu  (han  of  the  Mber  gniiu,  uid  loiiie 
of  them  veij  di>Iinct];  marked.      Hie  principal  ate  bb  follow  : 

iwnl  cuttlTiUoB  bolii  In  Enfluid  uid^Nluid,  ind  kooiia 

*SS1.  n(UK*sa(,k«>wnlnlubliichhiufc;cv11]nUdoB 
pcoc  Bill,  In  the  noitb  of  Bwlind. 

MM,  Ac  n4«tf,  known bylubnnmiitandtiiuk, thinner 
and  mm  flexible  itira,  ind  nnnl;  mctutaiil  gnlni.  U  ii 
«aiflr»  luSfen  Utile  frum  irindi,  mpali  wtlli  indiulu  windr 

orltfoital  In  Picblaliln,  on  the  enue  or  Hagble-hlU,  br 

WW.  nc  fotaad  g<  lawmi  iiT  lt>  tbkk  whltn  huit, 
iiwnles  ehHfl;  MlitUT  ftiluB,  ihort  whllu  kemdi  vrid'ibDrt 
MIITitmr,    It  requira  ■  drv  wum  Boil.but  liTfiy  prallBc. 

4TW.  THeFrleiatdarDitc*  wiC,  bu  plump  Hi  ln.iJilniitd  j« 

It  hu  louer  Unir  (liaa  the  Polud,  -but  In  other  ieip«(i  U 

47U1.  7X?pil(iiliieDiilhulai^,pliiinp,rUheTt)ilc):.ikhiiu?d  V 
P'bIu,  dDUUfl  and  treble,  with  longer  Armw  Ibftn  either  of  the  ^ 

e'northcf  ^^nd  and  tta 


jmd  uwiUr  bringi  a  higher prtce  In  the  Loodon  / 
an|  otlMrr  TirtetT.  It  waiuectrfereilgrowLiif  In  f. 
BtoM  In  Cumberluiil,  tn  ITB8,  and  ftnm  Ibc  pro.  ' 
-^--  — ■■  -"—  "~  ipmng  up  bj  aceldent, 

ptoducod  lh»  Bock  npirlngi- _... 

SI,  ii  eoDildcred  bf  nnie  u  a  lUBiiKl  qiedei.    Ilie  cnlni  ire  Uil 
e  of  the  panli^i  and  the  atraw  ii  mane  and  reedT.    11 U  Utt 


470!.  Tie  SUtrfaimr  TtlariOM  oat  i 
callXaleJL 

(alnt.  Den  nliMlu  wUI  alnrTL  taUog  place  at  old  mea. 

<704.  To  jrrocure  nao  variiiiei  adopt  the  mode  by  selection,  by  which,  as  nppears 
■bore,  the  potaloe  and  red  oat  were  brougbl  forward  ;  or  proceed  ayilcmnliraliy  by  cross 
impregnation,  aa  directed  for  raising  dcw  varieties  of  wheat  Degeneracy,  Brown 
observes,  has  taken  place  to  a  certain  extent  in  the  polatoe  oat ;  but  it  is  presumed  that 
Ibe  consequences  might  be  remored  with  ease,  were  first  principles  returned  to.  To 
make  ■  selection  of  the  strongest  ears,  wiiich  carried  the  purest  grain,  is  not  a  difficult 
business ;  and  were  this  selection  attended  to  by  balf  a  dozen  ftrmen  in  a  district,  it  is 
obvious,  that  the  breed,  or  variety,  might  be  preserved  pure  and  uncontaminaled.  If 
■laveuly  farmers  were  not  provided  mih  good  seed,  it  would  be  their  own  litult,  since, 
if  tbey  would  not  take  the  trouble  to  aelect  and  breed  for  their  own  use,  they  migbt 
always  be  provided  by  thoae  who  were  either  better  qualified  for  making  the  selection,  or 
were  more  atlenuve  to  the  interetta  of  agriculture,  (.flmirn.) 

nOS.  In  dianing  a  tort  from  among  the  varietiea  described,  the  pot»toe  end  Poland, 
•re  the  best  for  lowlands,  and  the  red  oat  for  uplands,  and  late  climaleB  in  a  stale  of 
good  cultivation.  For  inferinr  soils  the  while  or  common  ool,  and  for  the  poorest  of  all 
the  black  oat  may  be  adopted. 

4706.  T/u  loil  for  oats  may  be  any  kind  whalcrer,  from  the  stifiest  clays  to  moss  or 
hog,  provided  it  be  laid  sufliciently  dry.  He  most  tenacious  clays,  and  meagre  gravels 
■nd  sands,  where  scarcdy  any  useful  seed-bearing  plant,  eicepting  buck-wheat,  could 
bv  grown,  will  produce  a  crop  of  oats  if  ploughed  at  a  proper  season,  and  the  seed  judi- 
ciously sown  and  covered. 

4T0T.  7^prgiarafiana/'Me»nf  for  oats  is  less  than  for  any  other  grain.  Itlsahnoit 
always  the  first  crop  on  newly-broke  up  Undi ;  and  as  it  prospers  best  on  a  soil  not  too 
finely  pulverised,  it  is  commonly  sown  on  one  earth.  In  regular  rotations,  oats  are 
chiefly  sown  afW  grass ;  sometimes  upon  land  not  rich  enough  for  wheat,  that  bad  been 
previously  summer-fallowed,  or  had  carried  turnips ;  often  after  barley,  and  rarely  after 
wheat,  unless  cross-cropping,  from  particular  circumstances,  becomes  a  necessary  evil. 
One  ploughing  is  generally  given  lo  the  giasa.lands,  usually  in  the  month  of  January, 
•o  that  the  benefit  of  fiost  may  be  guned,  and  the  land  sufficiently  mellowed  for  receiv- 
ing the  harrow.  In  some  cases,  a  spring  flirrow  is  given  when  oats  succeed  wheat  or 
barley,  especially  when  gnus-seeds  ere  to  accompany  tlw  crop.  T^ie  best  oats,  both  in 
quantity  and  ijuality,  are  always  those  which  succeed  grass  ;  indeed,  no  kind  of  grain 
eeems  better  qualified  by  nature  for  foraging  upon  grass-land  than  onts ;  as  a  fiill  crop. 
is  usually  obtained  in  the  first  instance,  and  the  land  left  in  good  order  for  succeeding 
ones.   (TV.  onRurc/^flir,.) 

4708.  The  climatf  fur  oats  should  be  cool  and  moist ;  when  dry  and  warm,  the  pani- 
cles arc  so  dried  and  contracted,  that  they  cease  to  convey  sufEcienl  nourishment  lo  the 
ears,  which  thus  never  become  plump,  but  thick  husked,  long  awned,  and  unproduclive 
in  meal,  'lliis  is  very  often  tile  case  wtlh  the  oats  in  Scotland  in  a  very  dry  year,  and 
Vei7  common  in  Ihe  south  Of  England  most  vears. 


76S 


PRACTICE  OF  AGRICULTURE. 


Past  III. 


470di  The  seoion  tf  Mowing  oats  is  from  the  last  week  Id  Fdmiarj  to  fte  end  of  April. 
About  the  middle  of  March  is  preferred  bj  tlie  best  farmers.  No  preparatioa  is  ever 
given  to  the  seed ;  but  it  should  be  plump,  fresh,  and  free  from  the  seeds  of  weeds. 
Oats  sown  in  autumn  are  generally  killed  during  winter,  the  plant  being  in  this  respect 
more  tender  than  wheat,  rye,  or  berley  bigg. 

4710.  The  quantity  cfteed,  where  oats  are  sown  broad-cast,  is  usually  from  four  to  six 
bushels  to  the  acre.  Land  sown  with  potatoe  oats  xequires  less  seed,  in  point  of  mea>- 
sure,  than  when  any  of  the  otlier  sorts  are  used ;  first,  because  this  variety  tillers  better 
than  any  other,  and  next,  because  having  no  awn,  a  greater  number  of  grains  are  con- 
tained in  a  bushel. 

4711.  Themodetf  sowing  o^tfi  is  almost  universally  bnMuLcast;  but  where  they  are 
sown  after  turnips,  or  on  other  well  pulverised  soils,  some  adopt  the  row  culture. 

4712.  The  after-^uJUwre  depends  on  the  mode  of  sowing,  but  seldom  consists  of  more 
than  weeding  before  the  flower<stalks  begin  to  shoot  up. 

47 15.  In  harvesting  oats  in  England,  they  are  generally  cut  down  with  the  scythe  and 
carried  loose  to  the  bam  or  stack ;  but  in  the  northern  districts,  and  where  threshing 
machines  are  used,  they  are  tied  into  sheaves  if  mown,  but,  for  the  most  part,  reaped  with 
the  sickle,  in  order  in  both  cases  to  facilitate  the  process  of  threshing.  Oats  are  ready 
for  the  sc3rthe  or  sickle  when  the  grain  becomes  hard,  and  the  straw  yellowish.  They 
should  generally  be  cut  before  they  are  dead  ripe,  to  prevent  the  shedding  of  the  grainy 
and  to  increase  the  value  of  the  straw  as  fodder.  Tliey  rarely  get  much  damage  when 
under  the  harvest  process,  except  from  high  winds,  or  from  shedding,  when  opened  out 
after  being  thoroughly  wetted.  The  early  varieties  are  much  more  liable  to  these  losses 
than  the  late  ones ;  because  tt^  g^in  parts  more  easily  from  the  straw,  an  evil  to  which 
the  best  of  grain  is  at  all  times  subject.  Early  oats,  however,  may  be  cut  a  little  quick, 
which,  to  a  certain  ektent,  lessens  the  danger  to  which  they  are  exposed  from  high  vrinds  ; 
and  if  the  sheaves  be  made  small,  the  danger  from  shedding  after  rains  is  considwaWy 
lessened,  because  they  are  thus  sooner  ready  for  the  stack.  Under  every  managcmcni; 
however,  a  greater  quantity  of  early  oats  will  be  lost  during  the  harvest  process  thafl  of 
the  late  ones,  because  the  latter  adhere  firmly  to  the  straw,  and  consequently  do  not  drop 
so  easily  as  tha  fonner.  {Broum.)  In  harvesting  oats  in  wet  seasons,  the  practice  of 
gaiting  the  sheaves  (2940.;  is  generally  adopted.  In  Sweden,  in  most  seasons,  the  oat 
crop  is  dried  on  frames  or  poles  (683.},  and  in  Russia,  not  only  oats,  but  barley  and  rye 
«re  kiln-<dried  in  the  sb-aw. 

4714.  KUn-dryinfi  oats  and  o^et  eoms  im  ike  stran  has  been  found  neosmuj^  and  b  veiy  gCDerally 
nnwUied  through  the  north  of  RumU,  liTonia,  Couriand,  and  lithuuiui,  being  the  laat  operation  of 
harvest  for  preserving  all  kinds  of  corns,  pease,  beans,  and  bnck-wbeat  They  axe  «toied  in  the  Adds  as 
much  as  can  be ;  but,  when  brought  home,  they  are  kiin-dried,  and  are  then  xm&f  to  be  either  threshed 
out  immediately,  or  put  up  in  barns,  without  any  danger  of  either  com  or  straw  twcomiM  i 
rotting.  The  comm<Ma  practice  of  the  boon  is,  during  winter,  to  thresh  out  by  degrees,  as  in  this  < 
their  oats  and  barley,  in  otrder  to  have  straw  fkesh  for  their  rattle,  such  straw  bang  their  only  pn 
"lite  process  of  kiln-drying  by  no  means  prevents  the  germination  of  the  grain  when  used  fbr 

while  it  not  only  preserves  the  grain  and  straw,  but  improves  their  taste  and  salubrity.     It  en 

Rusna  to  export  large  quantities  of  rye  and  wheat  with  less  risk  of  damage  to  the  grain,  than  ia  incuned 
by  other  nations  of  the  north  of  Europe. 

4715.  The  kUn  (Jg.  557.)  in  general 
and  established  use  throughout  Rus- 
•sia,  for  the  purpose  of  drying  com 
In  the  straw,  is  heated  commonly  by 
fires  of  wood.  It  is  a  simple  and 
cheaply-erected  structure,  the  walls 

.  eight  feet  high,  and  fifteen  feet  square 
within :  At  this  height  there  are 
two  strong  cross  beams  (a),  to  support 
the  small  timbers,  laid  over  them  as 
nbs.  The  com  stands  in  sheaves 
'above  these  ribs  (&).  closely  set  up,  the 
band  ends  of  the  sheaves  down,  and 
the  com  or  grain  ends  up :  the  walls  then  rise  above  the  ribs  about  fire  or  six  fiMt  more,  the  kibi  being 
closed  by  a  simple  ceiling  of  cross  Joists  at  this  height,  covered  with  thin  turt  Any  cheap  and  ordinary 
roof  answers  to  cover  the  whole.  The  fire-place  is  constracted  so  as  to  throw  back  the  ascending  spark ; 
a  small  porch  (c),  directly  opposite  to  tlie  fire-place,  prevents  violent  blasts  of  wind,  and  covers  tvom  nun 
the  fuel  and  tiie  attendant  About  900  sheaves  (twentywflve  stooks)  of  com  are  dried  at  one  time.  It  is 
put  on  in  the  evening,  and  left  on  the  kiln  through  th«  night,  after  the  wood  has  been  burned  in|o  diarroal, 
and  the  door  above  the  fire-place  closed.  At  one  end  of  the  kiln  there  b  frequently  an  open  shed  or  bam 
C(Oi  fot*  convenience  in  bringmg  com  to,  or  taking  it  fronk  the  kiln. 

4716.  The  jrrodtux  of  oats  is  generally  considered  greater  and  of  better  quality  in  the 
northern  than  in  the  southern  counties ;  and  the  reasons  are  obviously  that,  in  the  latter^ 
more  attention  is  paid  to  their  culture,  aiid  the  climate  is  more  favorable  for  the  matura- 
tion of  the  grain.  Ten  quarters  an  acre  is  reckoned  a  good  crop  in  the  north,  but  the 
produce  is  often  twelve  and  thirteen  quarters,  and  the  straw  from  two  to  three  and  a  half 
loads  per  acre. 

4717.  The  prodkice  of  oats  in  meal  ts  8  lbs.  for  14  lbs.  of  com.  Sir  tl.  E^vy  found 
too  parts  of  oats  afford  59  parts  of  iihrth,  six  of  gltitdn,  and  two  of  saccharine  mattery 
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4718.  7^  UK  ^  noli  in  tbe  nortb,  in  Inland,  and  in  ■otne  paiti  of  Yorkdiiiw  and 
DtrbTslure,  ia  partly  for  meal  and  partly  for  bane  food.  In  tbc  loulh  it  it  almoM  en- 
lirelj  for  horw-tbod,  poultrj,  and  gnwtii  for  gruel.  It  ii  accauonail;  mailed  and  uied 
in  dinilladoa.  TbeGne  powder  which  is  produced  bf  hiuldng  the  com,  or  making  nitf, 
forms  the  uwen*  of  the  Scotch  (the  fiumerty  of  the  Iridi)  an  agreeable  light  and  whol^ 
■ome  nipper  diib. 

4T19.  Tlu  ditautt  tf  the  aal  tn  tew.  Sometimei  it  ii  found  attacked  by  the  mut| 
but  the  more  mmmon  injury  nutained  by  oala  ii  from  wire~worai,  or  lana  of  InMCti 
which  generally  abound  in  landt  newly  broken  up  {nm  turf.  One  of  the  moit  certain 
practicn  of  avoiding  these  ii,  by  not  ploughing  the  ground,  eapecUlly  if  old  turf,  till 
immediately  before  rawing.  By  thia  meana  the  iniect  i«  turned  down,  and  before  It  caa 
work  iu  way  to  the  surface  (if  ever  it  donj,  the  corn  !■  beyond  iti  reach.  In  thla  way 
gardenen  destroy  and  tvtanl  the  progreiu  of  the  gooveberry  caterpillar  by  digging  nndtr 
the  biuhei,  for  it  is  found  that  the  eggs  and  larvK  of  insects,  like  saeda  and  bulbs,  whm 
buried  loo  deep  in  the  ground,  have  their  pn^reas  marded,  or  their  vital  prindpU  d»- 
atroyed.  (Svcye.  ofGanl.  4663.) 
SccT.  V.     Ctrrat  Cratter  cuUuiaUd  in  Eunpt,  temc  ofvhic/i  might  be  tried  m  BriUiH. 

4730.  Tht  cereal  graaet  vAich  the  climate  of  Britain  daet  no(  nadHy  admit  (/*  ail' 
liealing,  are  the  millet,  maiie,  and  rice. 

4731.  Of  the  millet  there  are  three  distinct  genera,  the  Polish  millet  (Ditataria),  cultt- 
leted  in  Poland;  the  common  millet  tPaTUatm),  or  panic  grass,  cultivated  in  Ger- 
many, and  sometimes  in  this  country  j  and  the  great  or  Indian  millet  {Holcvtl,  cultiiated 
in  India,  Italy,  and  America. 

4TSS.   Of  the  common  millel  there  are  three  species,  the  Panicum  Gennanicum  [Jig. 
S58  a),  a  native  of  the  south  of  Europe; 
the  P.  miliaceum  (i<,   a  natife  of  the  East 
Indies;  and  the   P. 
Indian  origin. 
4n&  vti 


Dusl  pUnt,  teuom  mtow  sb 
mcatm  or  1  Aiot  high    with  hifiy  la 

cloK  tuft,  iprsKlLiiK  uid  rooting 'si 


«R"  TV  rtat  or  HiHa*  millet  {Holau 
m^ttrr,  W,  an.  Jig.  560.    Htmqtit  torgo,   fr.  i  Sorgtamn,  Ger.  ;    SaMtno,   It 
w  1  Mod  wtaleh  nn  Ah  or  Di  KM  hirh,  li  uigDi,  nadr,  UHI  Ilk'  thw 
■t,    Tbt  laava  uc  iMif  mi  bnad,  bsvlni  a  daip  Anrow  larouili,  Um  cm 
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tAutt  Ifae  mid  rib  h'lfaprtmJ  In  tbt  OFper  •uttta.tai  Ii  nrr  pmoiLw 
tmi  &M  mil  ■  bilf  Imf,  mad  two  Incbn  tanad  In  Ihe  middle,  embn 
b*H>    Hm  Aonn  ceae  out  in  UigE  puiIcIh  tt  Uic  top  of  the  Hilki, 

•■a  tke  BLiIg  ^Ikei  at  the  TuAvx  ifhut ;  Ibeie  ue  tucceeded  bj  kiie  immw-  ill  n,  wiiii;ii  iiv 
wnncd  rooDd  wIEb  tbe  cbaff  Thii  mbi  It  jl  Diitl*e  of  litAit  where  It  ii  mucb  lUed  to  fted  poulirr, 
itDd  u  ftvqaeiillT  eem  to  Europe  fOr  m  vne  purpoK,  It  !■  miicb  cultinted  Id  Anbia,  mad  moat  p«rti 
•TAiU  KUiort  end  bu  been  Introduced  Into  Ualj,  Spila,  SuHurluid,  ■ndHiiKpeniorGeniuiiT,  iW 
hito  Cbliu,  Cochin  China,  ind  the  WcB  Indin,  where  it  nowi  cammonlir  fife  or  lii  Ibet  hi)^,  « 
Bore,  Bad  being  aleemed  ■  befrtr  food  fcir  laboten,  ii  culed  negro  ^inee  com.  lu  Iook  mveh  v 
brtatlaedeliadUftointhFbinti.  In  England,  Ihe  lutumni  ere  ieldom  drr  indwinn  enougb  toripni 
UMKedweUlnlhearU.    la  Anblill  Tt  ailed  licrs  or  darn;  the  Sour  ii  nrr  while,  wd  thermike 

•ome  putt  of  1  talj  li  dark^ul ooute-  tn  TutcanT H  li uied  chieflj for  fpnllng  noultrj  and  pi^mu, 
eoueubee  for  fwlne.  kine,and  hortet-  Cvae1pLDutWT>*  tbat  cattle  fed  on  thean«i  fanhareapt  to  swell 
asd  die,  but  ttirlie  on  It  when  dried.  Ther  makel]rudieaand.broiiniOfiIaUaU:iia  Ilalr,  which  anieot 
to  thka  cDiintJ7,  whiqh  Ray  otaaervR]  in  the  ibon  at  Venice.  Of  Ihli  ipecica  there  are  two  M^it^  ^a- 
rietln,  known  bj  their  black  and  red  buslied  leedi,  befldef  fubrarietla. 

4TS8.  Tin  anfy  Mrlt  of  milUt  ahick  can  be  adtimUed  ailh  luecra  in  (/iit  cmmlry,  an 
Ihe  Gennan,  cuWiiUed,  »ndthe  Polish  sort*.  According  to  Fn>re»or  Thaer,  tbecul- 
tinted  is  to  be  prererred,  as  haTing  tbe  Urgeit  grain. 

4739.  The  vnl  fir  thimiUetdmuUbe  worm,  sand;,  rich,  and  well  pulreriwd  to  ■ 
good  depth.  Tbo  seed  U  >owa  in  tSaj,  lery  thin,  and  not  deeplj  covered.  Id  the 
course  of  its  growth,  no  plant,  Frofestor  Thser  observes,  is  more  improved  bj  uicring 
tbe  nil,  after  which  it  grows  astonishingly  Tast,  and  smothers  all  weeds. 

1730.  JnAarveilin^lAemiQiC,  great  care  is  requisite  not  to  shed  the  seed  j  and  at  it  ripens 
rather  uneijually  it  would  be  an  advantage  to  cut  off  the  spikes  as  ibey  ripen,  as  is  ikne 
in  reaping  maize.  No  grain  is  easier  to  thresh,  or  to  free  from  its  busji  h;  the  mill. 
It  is  used  instead  of  rice,  and  in  Germanj  bears  about  the  same  price.  It  produces  a 
great  bulk  of  straw,  which  is  much  esteemed  as  fodder. 

4731.  The  great  Indian  mUtel  will  grow  in  this  country  to  the  height  oT  five  or  til 
fcel,  hut  will  not  ripen  its  seeds  or  even  flower  if  the  season  is  not  dry  and  warm.  If  its 
culture  is  attempted,  it  should  be  raised  in  a  hot  bed  and  transplanted. 

4732.    The  Zivmiaa^iuiHca  (Jig.SGl.)  might  be  cultivated 
on  the  margin  of  ponds  for  its  seeds,  which  much  resemble 
those  of  Polish  millet.      It  is  exceedingly  prolific,  grows  in 
great  luiuriance  and  produces  aim  ndance  of  bland  farinaceou* 
seeds,  in  ell  the  shallow  streams  of  the  dreary  wilderness  in 
.    north-west  America,  between  the  Canadian  lakes  and  the 
4  billy  range  which  divide*  Canada  from  the  country  on  the 
'  Northern  Pacitic  ocean.      Its  seeds  contribute  essentially  to 
i  Ihe  support  of  the  wandering  tribes  of  Indiana,  and  feed 
^immense  flocks  of  wild  swans,  geese,  and  otiier  water-fowl, 
which  resort  there  for  the  purpose  of  breeding.     Productive 
as  is  this  eicellent  plant,  and  habituaied  to  an  ungenial 
climate,  and  to  situations  which  refuse  all  culture,  it  a  lur- 
priung,    says    Pinkerton    ^Ge-g.  vol.   iii.  33a),  thai  tb* 
European  setlleri  in  the  more  nor ' 
parts  of  America,  have  as  yet  take 
pains  to  cultivate  and  improve  a  vege 
production,  which  seems  intended  b 
ture  to  become,  at  some  future  pi 
the  bread.com  of  the  north. 

4733.  Tke/atuca  Jiaitans  resembles  the  zizania.  and  the  seec 
used  in  Germany  like  those  of  Polish  millet.  Various  species  of 
cum,  bordeum,  and  bromus,  aiford  totenble  supplies  of  edible  sen 

4734.  The  ntnise  or  Indinn  com  {Zea  nayt,  fig.  19!(.)  ma 
cultivated  in  this  country  in  very  dry  warm  situations,  especial 
the  dwarf  red-grained  variety  be  adopted.  The  straw  fonns  an  exa 
fodder,  and  the  grain  as  a  bnsd-com  is  much  liked  by  some, 
though  it  abounds  in  mucilage  it  contains  tittle  or  no  gluten,  and  i 
likely  to  be  much  used  by  those  who  can  procure  wlieatcn  or  eve 

4735.  The  rice  (Oriza  Ktiiia,Jig.  562. )  has  been  tried  in  tliit  cou 
Biul  if  sown  very  early,  would  probably  ripen  its  seeds.  Thi 
variety,  which  does  not  require  watering,  would  probably  succeed 
But  there  is  no  inducement  to  cultivate  this  and  other  grains  or 
when  they  can  be  imported  at  so  low  a  rale.  We  merely  inin 
them  to  record  the  resources  of  British  agriculture- in  case  of  nece 

473G.    The   buei-tvhmt    (Fn^apyrum)    is   vulgarly  considered  „   _ 
grain  ;  and  the  canary  gra.ti  {I'halaritl  is  a  gramen  cultivated  for  its  seed  j  but  nciAer 
being  bread-corn  grasses,  wc  have  classed  tlicm  among  maaufactorial   plants.      (Gba^ 
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4737.  The  teti  of  the  cuUiealed  Uguma  are  considered  to  be  the  molt  nutritive  of 
vegetaile  Mubitanca  grown  in  temperate  climates.  They  conuin  ■  large  proporUon  of 
malter  uiakigoiu  to  aniniRl  jubstances,  having  whendj?  tlie  appearance  of  glue,  and 
squally  nouriihing  as  gluten.  To  the  healthy  workman  Ibis  aubstance  supplies  the  place 
of  BDimol  food  ;  and  Van  Tbaer  states,  that  In  Germany  neither  sailors  uor  land  laboTers 
■re  coDtcut,  uoleis  they  receive  a  meal  of  legumes  at  least  twice  a  iveelc.  The  straw  or 
huitm,  he  isys,  cut  before  it  is  dead  ripe  ia  more  nourishing  than  that  of  any  of  the  cereal 
grasses.  Biit  leguminous  plants  are  not  only  more  than  all  others  nouiishing  to  man 
and  animals,  but  even  to  vegetables  the;  may  be  said  to  supply  food;  sioce  they  are  not 
only  known  to  be  less  exhausting  to  the  soil  than  most  other  plants,  but  some  of  theoi, 
and  more  especially  the  lupin,  have  been  ploughed  in  green  as  manure  from  the  earlieu 
times.  Many  scientific  agricullurisla  cotuider  a  luxuriant  crop  of  pease  or  tares  as 
nourishing  the  soil  by  stignating  carbonic  acid  gas  on  its  surface ;  which  corresponds  with 
the  universal  opinion  of  their  being  equal  to  a  fallow,  and  with  the  value  set  on  ihem 
in  rotation,  asalready  explained  (4S63).  The  legumes  cultivated  in  British  farming  are 
the  pes,  bean,  tare,  and   vetch,  to  which  might  be  added  the  lentil,  ludoeyhean,  and 

4T3S.  The  niUrilise  jndticti  of  these  plants  is  thus  given  by  Sir  H.  Davy,  EiohoB', 
■ndlbier: 
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SrcT.  I.      The  Pea.— Pinin  (offnim,  L.  Diadel.  Decan.  L.  and  J.,^. 
Let  Foil,  Fr.  ;  J5ri«e,  Ger.  and  PiiccOo,  Ital.    (Jig.  503.) 

4739.  The  pea  ii  tA<  maH  eUeened  legimie  in  _field 
«KJKiD(unt  both  for  it*  seed  and  haulm.  It  i>  suppoaed  . 
lo  be  a  native  of  the  south  of  Europe,  and  was  cultivated  ( 
bytbe  GredEB  and  Ramans,  and  in  this  country  from  time  ! 
inimemorial,  though  its  culture  appem  to  have  diminislied  I 
aince  the  more  general  introduction  of  herbage  plants  and 
roots  ;  and  excepting  near  large  towns  for  gathering  green, 
and  la  a  few  places  for  boiling  tiie  pea,  has  giveu  way  to 
the  bean  or  to  a  mixture  of  pease  and  beans.  There  are 
various  inducements,  however,  to  the  cultivation  of  peaae 
la  dry  warm  aoils  near  large  towns.  When  tlie  crop  ii 
good  and  gathered  green,  few  pay  better :  the  payment 
ia  always  in  cash,  and  cornea  into  the  pocket  d  the  iarnwr 
Id  time  to  meet  the  eiigendH  of  the  bay,  and  aometimea 
even  of  the  com  harvest.  The  ground  afier  the  pease  haw 
been  removed  is  nariily  prepared  for  turnips,  which  also 
pay  well  as  a  retail  crop  near  towns ;  and  the  haulro  i*  good 
fiidder. 

1740.    Tlie  varietiei  of  the  peamre  numeroui ;  but  they 
may  be  divided  into  two  classes ;  those  grown  for  the  ripenec 

gathering  in  a  green  Hate.     The  culture  of  the  latter  is  chiefly  near  large  toirna,  and 
may  be  ctmsidervd  aa  in  part  belonging  lo  gardening  rather  than  agriculture. 

4741.    Th!  greyaavtiei  are,  the  early  grey,  the  late  grey,  and  the  purple  grey  i 
to  which  HMic  add  the  Marlborough  grey,  and  horn  grey. 

474S.    llu  vihite  narieliei  grown  in  fields  are  the  pearl,  early  chirlton,  golden  hotspur, 
the  common  white  or  Suffolk,  and  other  Suffolk  varietjes. 

4743.  Nim  wrutui  of  the  pea  are  readily  procured  by  selection  or  impr^nation,  of 
which  a  striking  example  given  by  Knight  has  been  already  rderred  to.  (1599.) 

4744.  In  the  deict  of  sorts,  where  it  is  desired  to  grow  grey  pcHe  for  the  aalie  irf'  the 
-'—A  ia  hu  BtuRiaiia,  and  the  late  vadety  in 
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etrly  onei ;  but  when  it  is  intended  to  grow  them  chiefly  for  covering  the  ground  and  for 
the  iiaulm,  then  the  late  varieties  claim  the  preference,  and  especially  the  purple  grey. 
Of  white  pease,  to  be  grown  for  gatherii^  green,  the  Charlton  is  the  earliest,  and  the  pearl 
or  common  Suffolk  the  most  prolific.  When  white  pease  are  grown  for  boilers,  that  is  for 
splitting,  the  pearl  and  Suffolk  are  also  the  best  sorts.  It  is  supposed  by  some  to  be  of 
considerable  importance  in  the  economy  of  a  farm,  when  the  nature  of  the  soil  is  suit- 
able, to  have  recourse  to  the  early  sorts ;  as  by  such  means  the  crops  may  in  many  casea 
be  cut  and  secured  while  there  is  leisure,  before  the  commencement  of  the  wheat 
harvest.  And  that  where  the  nature  of  the  soil  is  dry  and  wann,  and  the  pea  crop  of  a 
sufficiently  forward  kind,  it  may  be  easy  to  obtain  a  crop  of  turnips  from  the  same  land 
in  the  same  year,  as  has  been  suggested  above.  But  in  this  view  it  is  the  best  practice  to 
put  the  crops  in  in  the  row  method,  and  keep  them  perfectly  clean  by  means  of  attentive 
hand  and  horse  hoeing ;  as  in  that  way  the  land  will  be  in  such  a  state  of  preparation  for 
the  turnips,  as  only  to  require  a  slight  ploughing,  which  may  be  done  as  fkst  as  the  pea 
crop  is  removed,  and  the  turnip  seed  drilled  in  as  quickly  as  possible  upon  the  newly 
turned  up  earth.  In  some  particular  districts  a  third  crop  is  even  put  into  the  same 
land,  the  turnips  being  sold  off'in  the  autumn  and  replaced  by  coleworts,  for  the  purpose 
of  greens  in  the  following  spring.  This,  according  to  Middleton,  is  the  practice  in 
some  places  in  Middlesex.  But  it  is  obviously  a  method  of  cultivation  that  can  only  be 
attempted  on  the  warm  and  fertile  kinds  of  turnip  aofl,  and  where  the  pea  crops  are 
early  ;  on  the  cold  heavy  and  wet  dssCAifKioaa  of  land,  it  is  obviously  impracticable,  and 
wholly  improper. 

4745.  The  smI  best  suited  for  pease  is  a  dry  calcareous  sand ;  it  should  be  in  good  tilth, 
not  too  ikb  nor  dunged  along- with  the  crop.  In  Norfolk  and- Suffolk  pease  are  often 
aoiwn  on  clover  leys  t^r  one  furrow,  or  after  com  crops  on  two  furrows,  one  given  in 
autumn,  and  the  other  early  in  spring. 

4746.  The  cUmate  required  by  the  pea  is  dry  and  not  over  warm,  for  which  reason,  as 
the  seasons  in  this  country  are  very  often  moist  and  sometimes  exceedingly  dry  and  hot 
in  June  and  July,  the  pea  is  one  of  the  most  uncertain  of  field  crops. 

4747.  The  season  ^sowing  must  differ  considerably  according  to  the  intentions  of  the 
cultivator.  When  they  are  grown  for  podding  early  for  sale  greoi,  they  should  be  taown 
at  different  times,  from  January  to  the  end  of  March,  beginning  with' the.  dryest  and  most 
reduced  sorts  of  land ;  and  in  this  intention  in  some  southern  counties  they  are  put  in 
in  the  autumn.  For  the  general  crops  from  February  to  April,  as  soon  as  the  lands  can 
be  brought  into  proper  order  is  the  proper  season ;  the  grey  sorts  being  employed  in  the 
early  sowings,  and  the  white  sorts  in  the  later.  Young  says,  that  where  these  crops 
cannot  be  put  in  in  February,  they  should  always  be  completed  in  the  following  mcmili. 
It  is  observed  by  the  same  writer,  in  sowing  on  layers,  that  the  white  boiling  pea,  of 
many  sorts  and  under  various  names,  is  more  tender  than  the  greys,  and  various  kinds 
of  hog  pease ;  but  he  has  many  times  put  them  into  the  ground  in  February,  and 
though  very  smart  frosts  followed,  they  received  no  injury.  He  has  uniformly  found, 
that  the  earlier  they  were  sown  the  better,  lliere  is  also  a  particular  motive  for  being  as 
early  as  possible  :  that  is,  to  get  them  off  in  time  for  turnips.  This  is  most  profitable 
husbandry,  and  should  never  be  neglected.  If  they  are  sown  in  this  month  and  a  right 
sort  choseu,  they  will  be  off*  the  land  in  June,  so  that  turnips  may  follow  at  the  common 
time  of  sowing  that  crop. 

4748.  Steeping  the  seed  in  water  \%  sometimes  practised  in  late  sowings. 

4749.  The  quantity  of  seed  must  be  different  in  different  cases  and  circumstances,  and 
according  to  the  time  and  manner  in  which  the  crop  is  put  into  the  ground ;  but  in 
general,  it  may  be  from  two  and  a  half  to  three  bushels,  the  early  sowings  having  the 
largest  proportion  of  seed.  In  planting  every  flag.  Young  says,  two  bushels  and 
a  half  is  the  usual  proportion ;  but  when  drilled  at  greater  distances,  six  or  seven  pecks 
will  answer. 

4750.  The  most  common  mode  of  sotumg  pease  is  broad-cast ;  but  the  advantages  of 
the  row  culture  in  the  case  of  a  crop  so  early  committed  to  the  soil  must  be  obvious. 
The  best  farmers  therefore  always  sow  pease  in  drills  either  after  the  plough,  the  seed 
being  deposited  commonly  in  every  second  or  third  furrow,  or  if  the  Und  is  in  a  pulve- 
rised state  by  drawing  drills  with  a  machine  or  by  ribbing.  In  Norfolk  and  Suffolk  pease 
are  generally  dibbled  on  the  back  of  the  furrow,  sometimes  one  and  sometimes  two  rows 
on  each ;  but  dibbling  in  no  manner  appears  to  us  so  well  suited  for  a  farmer*s  pur- 
pose as  the  drill.  In  Kent,  where  immense  quantities  of  pease  are  grown  both  for 
gathering  green  and  for  selling  ripe  to  the  seedsmen,  they  are  generally  sown  in  rows 
from  eighteen  inches  to  three  feet  asunder,  according  to  the  kind,  and  well  cultivated 
between.  Pease  laid  a  foot  below  the  surface  will  vegetate ;  but  the  most  approved 
depth  is  six  inches  in -light  soil,  and  four  inches  in  clay  soil,  for  which  reason  they 
ought  to  be  sown  under  furrow  when  the  ploughing  is  delayed  till  spring.  Of  aU 
gain,  beans  Mceptedy  they  are  the  least  in  danger  of  being  buried. 
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4751.  7/ie  a/2tfrcuttttfv  given  to  pease  u  that  of  hoeing,  either  by  hand  or  hone.  Where 
the  method  of  lund-culture  prevails,  it  is  the  general  custom  to  have  recourse  to  two  hoeings ; 
the  first  when  the  plants  are  about  two  or  three  inches  in  height,  and  again  just  before  the 
period  in  which  they  come  into  blossom.  In  this  way  the  yigorous  vegetation  of  the  young 
crop  is  secured,  and  a  fresh  supply  of  nourishment  afforded  for  the  setting  of  die  pods  and 
the  filling  of  the  pease.  At  the  last  of  these  operations  the  rows  should  be  laid  down,  and 
the  earth  well  placed  up  to  them,  the  weeds  being  previously  extirpated  by  hand  labor.  It 
has  been  stated,  that  in  some  parts  of  Kent,  where  this  sort  of  crop  is  much  grown,  it  is 
the  practice,  when  the  distance  of  the  rows  is  sufficiently  great,  to  prevent  the  vegetation 
of  weeds,  and  forward  the  growth  of  pea  crops,  by  occasionally  horse-hoeing,  and  the 
use  of  the  brake-harrow,  the  mould  being  laid  up  to  the  roots  of  the  plants  at  the  last 
operation  by  fixing  a  piece  of  wood  to  the  barrow.  This  should,  however,  only  be  laid  up 
on  one  side,  the  pease  being  always  placed  up  to  that  which  is  the  most  fully  exposed  to 
the  effects  of  the  sun. 

4752.  In  harvesting  the  ripened  pea  considerable  care  is  requisite,  both  on  account  of  the 
seed  and  haulm.  When  pea  crops  become  ripe  they  wither  and  turn  brown  in  the  haulm 
or  straw,  and  the  pods  begin  to  open.  In  this  state  they  should  be  cut  as  soon  as  possible, 
in  order  that  there  may  bk  the  least  loss  sustained  by  their  shedding.  It  is  observed  that 
in  the  late  or  general  crops,  after  they  are  reaped  or  rather  cut  up  by  means  of  a  hook,  it 
is  the  usual  practice  to  put  them  up  into  small  heaps,  termed  wads,  which  are  formed  by  set. 
ting  small  parcels  against  each  other,  in  order  that  they  may  be  more  perfectly  dried  both  in 
the  seed  and  stem,  and  be  kept  from  being  injured  by  the  moisture  of  the  ground.  But  in 
the  early  crops,  the  haulm  is  hooked  up  into  loose  open  heaps,  which,  as  soon  as  they  are 
perfectly  dry,  are  removed  from  the  ground  and  put  into  stacks  for  the  purpose  of  being 
converted  to  the  food  of  animals,  on  which  they  are' said  to  thrive  nearly  as  well  as  on  hay. 
When  intended  for  hohes,  the  best  method  would  seem  to  be  that  of  having  them  cut  into 
chaff  and  mixed  with  their  other  food.  Young  says,  that  forward  white  pease  will  be  fit 
to  cut  early  in  July ;  if  the  crop  is  very  great  they  must  be  hooked ;  but  if  small,  or  only- 
middling,  mowing  will  be  sufficient.  Tbe  stalks  and  leaves  of  pease  being  very  succu- 
lent, they  should  be  taken  good  care  of  in  wet  weather :  the  tufb,  called  wads  or  heaps, 
should  be  turned,  or  they  will  receive  damage.  White  pease  should  always  be  perfectljr 
dry  before  they  are  housed,  or  they  will  sell  but  indifferently,  as  the  brightness  and 
plumpness  of  the  grain  are  considered  at  market  more  tlian  with  hog-pease.  Thu  stnw 
also,  if  well  harvested,  is  very  good  fodder  for  all  sorts  of  cattle  and  ibr  sheep ;  but  if 
it  receives  much  wet,  or  if  the  heaps  are  not  turned,  it  can  be  used  only  to  litter  the  farm- 
yard with.  It  is  the  practice  in  some  districts  to  remove  the  haulm  as  soon  as  it  has  been 
cut  up  by  hooks  constructed  with  sharp  edges  for  the  purpose,  to  every  fifth  ridge,  or  even 
into  an  adjoining  grass  fields,  in  order  that  it  may  be  the  better  cured  for  use  as  cattle  foody 
and  at  the  same  time  allow  of  the  land  being  immediately  prepared  for  the  succeeding  crop. 
When  wet  weather  happens  whilst  the  pease  Ee  in  wads,  it  occasions  a  considerable  loaa» 
many  of  them  being  shed  in  the  field,  and  of  those  that  remain  a  great  part  will  be  so  con- 
siderably injured,  as  to  render  the  sample  of  little  value.  This  inability  in  pcaae  to  resist 
a  wet  harvest,  together  with  the  great  uncertainty  throughout  their  growth,  and  the  fre. 
quent  inadequate  return  in  proportion  to  the  length  of  haulm,  has  discouraged  many 
farmers  from  sowing  so  large  a  portion  of  this  pulse  as  of  other  grain  ;  though  on  light 
lands  which  are  in  tolerable  heart,  the  profit,  in  a  good  year,  is  far  ft'om  inconsiderable. 

475S.  In  gathering  green  pease/or  the  market,  it  is  frequently  a  practice  with  the  large 
cultivators  of  early  green  pea  crops  in  the  neighborhood  of  London,  to  dispose  of  them,  by 
the  acre,  to  inferior  persons,  who  procure  the  podders;  but  the  smaller  farmers,  for  the 
most  part,  provide  this  description  of  people  themselves,  who  generally  apply  at  the  pro- 
per season  for  the  purpose.  The  business  of  picking  or  podding  the  pease  is  usually  per- 
formed by  the  laborers  at  a  fixed  price  for  the  sack,  of  four  heaped  bushels.  The  number 
of  this  sort  of  persons  is  generally  in  the  proportion  of  about  four  to  the  acre,  the  labor 
proceeding  on  the  Sundays  as  well  as  other  days.  It  is  sometimes  the  custom  to  pick  the 
crops  over  twice,  after  which  the  rest  are  suffered  to  stand  till  the^  become  ripe  for  the 
purpose  of  seed.  This,  however,  mostly  arises  from  the  want  of  pickers,  as  it  is  considered 
as  a  loss,  from  the  pease  being  less  profitable  in  their  ripe  state  than  when  green.  Besides, 
they  are  often  improper  for  Uie  purpose  of  s%ed,  as  being  the. worst  part  of  the  crop.  It 
IS  therefore  better  to  have  them  clear  picked  when  hands  can  be  procured.  After  this 
they  are  loaded  into  carts,  and  sent  off  at  suitable  times,  according  to  the  distance  of  the 
situation,  so  as  to  be  delivered  to  the  ^esmen  in  the  different  markets  from  alx)ut  three 
to  five  o'clock  in  the  morning.  In  many  cases  in  other  parts,  the  early  gatherings  are, 
however,  sent  to  the  markets  in  half-bushel  sieves,  and  are  frequently  duposed  of  at  the 
high  price  of  five  shillings  the  sieve ;  but  at  the  after  periods  they  are  usually  conveyed  in 
sacks  of  a  narrow  form,  made  for  the  purpose,  which  contain  about  three  bushels  each» 
which,  in  the  more  early  parts  of  the  season,  often  fetch  twelve  or  fourteen  shillings  the 
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nek,  but  afterwards  mostly  decline  considerably;  in  some  seasons  so  much  a^  scareely  to 
repay  the  expenses.  This  sort  of  crop  affords  the  most  profit  in  such  pea  seasons  as  are 
inclined  to  be  cool,  as  under  such  circumstances  the  pease  are  most  retarded  in  their  m** 
turation  or  ripening,  and  of  course  the  markets  kept  from  being  orer  abundantly  supplied. 

4754.  The  tkrething  tf  petue  requires  less  labor  than  that  of  any  other  crop.  Where 
the  haulm  is  wished  to  be  preserved  entire  it  is  best  done  by  hand;  as  the  threshing- 
machine  is  apt  to  reduce  it  to  chaff.  But  where  the  fodder  of  pease  is  to  be  given  imme> 
diately  to  horses  on  the  spot,  the  breaking  it  is  no  disadvantage. 

4755.  The  produce  of  the  pea  in  ripened  seeds  is  supposed  by  some  to  be  from  three 
and  a  half  to  four  quarters  the  acre ;  others,  however,  as  Donaldson,  imagine  tlie  average 
of  any  two  crops  together  not  more  than  about  twelve  bushels;  and  that  on  the  whole,  if 
the  value  of  the  produce  be  merely  attended  to,  it  may  be  considered  as  a  less  profitable 
crop  than  most  othera.  But  as  a  means  of  ameliorating  and  improving  the  soil  at  the 
same  time,  it  is  esteemed  as  of  great  value. 

4756 .  With  respect  to  the  produce  in  green  pease  in  the  husk,  the  average  of  the  early 
crops  in  Middlesex  is  supposed  to  be  from  about  twenty-five  to  thirty  sacks  the  acre, 
which,  selling  at  from  eiglit  to  eighteen  shillings  the  sack,  afford  about  eighteen  pounds 
the  acre.  The  author  of  The  Syno}}tu  of  Husbandry,  however,  states  the  produce  about 
Dartford,  in  the  county  of  Kent,  at  aboutforty  sacks  the  acre,  though,  he  says,  fifty  have 
sometimes  been  gathered  from  that  space  of  land. 

4757.  The  produce  of  pease  m  straw  is  very  uncertain,  depending  so  much  on  the  sort 
and  the  season :  in  general  it  is  much  more  bulky  than  that  of  the  otteal  grasses;  but  nuiy 
be  compressed  into  veiy  little  room. 

4758.  The  produce  of  pease  injlour  is  as  3  to  3  of  the  bulk  in  grain,  and  husked  and 
split  for  soups  as  4  to  S.  A  thousand  parts  of  pea  flour  aflforded  Sir  H.  Davy  574  parts 
of  nutritive  or  soluble  matter,  vu.  501  of  mucilage  or  vegetable  animal  matter,  22  of 
sugar,  35  of  gluten,  and  16  of  extract  or  matter  rendered  insoluble  during  the  operation. 

4759.  The  use  of  pease  for  soups,  puddings,  and  other  culinary  purposes,  is  well  known. 
In  some  places  porridge,  ^brose,  and  bread  .is  made  of  pease*flour,  and  reckoned  very 
wholsoroe  and  substantial.  In  Stirlingshire  it  is  customary  to  give  peaae  or  bean  biscuits 
to  horses  while  in  the  yoke  as  a  refreslunent.  The  portion  of  pease  that  is  not  consumed 
as  human  food  is  mostly  appropriated  to  the  purposes  of  fattening  hc^  and  other  sorts  of 
domestic  animals;  and,  in  particular  instances,  supplies  the  place  of  beans,  as  the  proven* 
der  of  laboring  horses ;  but,  care  should  be  taken,  when  used  in  this  way,  that  they  be  sufli. 
dently  dry,  as,  when  given  in  the  green  state,  they  are  said  to  produce  die  gripes,  and  other 
bowel  complaints,  in  those  animals.  Bannister,  after  observing  that  the  haulm  is  a  very 
wholesome  food  for  cattle  of  every  kind,  says»  there  is  generally  a  considerable  demand  for 
pease  of  every  denomination  in  the  market,  the  uses  to  which  they  may  be  applied  being  so 
many  and  so  various.  The  boilers,  or  yellow  pease,  always  go  off  briskly ;  and  the  hog- 
pease  usually  sell  for  6(/.  or  1«.  per  quarter  more  than  beans.  For  feeding  swine  the  pea  is 
much  better  adapted  than  the  bean,  it  baring  been  demonstrated  by  experience,  that  hogs 
lat  more  kindly  when  fed  with  this  grain  than  on  beans ;  and,  what  is  not  easy  to  be  account- 
ed for,  the  flesh  of  swine  which  have  been  fed  on  pease,  it  is  said,  will  swell  in  boiling,  and 
be  well  tasted  ;  whilst  the  flesh  of  the  bean-fed  hog  will  shrink  in  the  pot,  the  fat  will  boil 
out,  and  the  meat  be  less  delicate  in  flavour.  It  has,  therefore,  now  become  a  pnKtice 
vrith  those  farmers  who  are  curious  in  their  pork,  to  feed  their  hogs  cm  pease  and  barley- 
meal,  and  if  they  have  no  pease  of  their  own  growth,  they  rather  choose  to  be  at  the  ex- 
pense of  buying  them,  than  suffer  their  hogs  to  eat  beans.  Nay,  so  far,  says  he,  do  some 
of  them  carry  their  prejudice  in  this  particular,  as  to  reject  the  grey  pease  for  this  use, 
as  bearing  too  near  an  afllnity  to  the  bean,  and  therefore  reserve  their  growtljs  of  white 
pease  solely  for  hog  fatting. 

4760.  In  boilmg  spHt  pease,  some  samples,  without  reference  to  variety,  fall  or  moulder 
down  freely  into  pulp,  while  others  continue  to  maintain  their  form.  Hie  former  are 
called  boilers.  This  property  of  boiling  depends  on  the  soil ;  stiff  land,  or  sandy  land, 
that  has  been  limed  ^or  marled  uniformly,  produces  pease  that  will  not  melt  in  boilings 
no  matter  what  the  variety  may  be. 

4761.  Pease  straw  cut  green  and  dried  is  reckoned  as  nourishing  as  hay,  and  is  consi- 
dered as  excellent  for  sheep. 

4768.  In  the  saving  of  any  particular  sorts  of  pease  for  seed,  they  should  be  carefully 
looked  over  while  in  flower,  in  order  to  draw  out  all  such  plants  as  are  not  of  the  right 
sort ;  as  there  will  always  be,  in  every  sort,  some  roguish  plants,  which,  if  left  to  mix, 
will  degenerate  the  kind.  As  many  rows  as  may  be  thought  sufficient  to  furnish  the 
desired  quantity  of  seed  should  then  be  marked  out,  and  left  till  their  pods  turn  brown, 
and  begin  to  split,  when  they  should  immediately  be  gathered  up,  with  the  haulm ;  and 
if  the  farmer  has  not  room  to  stack  them  till  winter,  they  may  be  threshed  out  as  soon  a» 
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they  are  dry,  and  put  up  in  sacks  for  use :  but  particular  care  should  be  taken  not  io  let 
them  remain  too  long  abroad  after  they  are  ripe ;  as  wet  would  rot  them ;  and  heat,  after 
a  shower  of  rain,  make  their  pods  burst  in  such  a  manner  that  the  greater  part  of  their 
seeds  would  be  lost. 

4763.  The  dueatet  of  pease  are  few,  and  chiefly  the  worm  in  the  pod  and  the  fly  on  tlui 
leaves  and  flower.  They  are  also  liable  to  be  mildewed  or  blighted.  None  of  these 
evils,  however,  are  very  common ;  and'  there  is  no  known  way  of  preventing  them  but 
by  judicious  culture. 

SiCT.  II.      The  Bean.  —  Vlda  Fdbaf  L.     D'lad,  Decan,  L.  and   L^guminoiea,  J. 

I^  de  marais,  Fr. ;  SohUf  Ger. ;  and  Fava,  Ital. 

4764.  The  bean  is  a  valuable  field  plant,  as  affording  food  for  live  stock,  and  in  part  for 
man.  It  is  said  to  be  a  native  of  Egypt ;  but,  like  other  long  domestioted  plants,  its 
origin  is  very  uncertain.  It  has  been  cultivated  in  Europe  and  Asia  time  out  of  mind  i 
beans  have  been  long  known  in  Britain,  but  it  is  only  of  late  years  that  they  were  exten* 
sively  cultivated  upon  general  soils,  being  formerly  considered  as  adapted  only  to  rich 
and  moist  clays.  At  that  time  they  were  all  sown  according  to  the  broad-cast  system  ; 
in  which  way,  instead  of  benefiting  the  ground,  they  were  of  incalculable  detriment. 
Weeds  got  away  at  the  outset,  and,  in  dry  seasons,  often  ruined  the  crop ;  whilst  in  every 
season,  the  grass  or  perennial  weeds,  which  happened  to  be  in  the  ground,  increased  in 
strength  and  in  quantity,  the  openness  of  the  bom  crop  at  bottom  allowing  them  to  thrive 
without  interruption. 

4765.  The  drilling  of  leant  with  a  small  mixture  of  pease  is  now  become  a  general 
practice,  in  every  well  cultivated  district,  more  particularly  in  those  where  soil  and  clU 
mate  |>ennit  the  practice  to  be  successfully  executed.  In  this  way  not  only  heavy  cropa 
are  raisedi  but,  what  is  of  great  importance,  the  ground  is  kept  constantly  in  good  order, 
provided  suitable  attention  is  bestowed  upon  the  cleaning  process,  lliis  is  generally 
carried  on  by  horse-hoeing  the  crop  at  different  times,  so  long  as  the  hoe  can  be  used 
without  doing  damage ;  and  in  this  way,  an  able  auxiliary  is  brought  forward  to  the 
assistance  of  summer  &llow,  whereby  less  stress  need  be  laid  upon  that  radical  prooeM 
than  otherwise  would  be  indispensably  necessary.     (^Brounu) 

4766.  The  varietiet  of  the  bean  may  be  included  under  two  general  heads,  the  white  or 
garden  beans,  and  the  grey  or  field  beans.  Of  the  white  beans  sown  in  the  fields,  the 
Maxagan  and  long-pod  are  almost  the  only  sorts..  Of  the  grey  beans,  that  known  as 
the  horse-bean,  the  small  or  ticks,  and  the  prolific  or  Heligoland,  are  the  chief  sorta. 
New  varieties  are  procured  in  the  same  manner  as  in  other  plants. 

4767.  In  the  duice  ofwrU,  tick  beans  are  supposed  by  some  farmers  to  be  more  pro- 
ductive than  horse-beans ;  but  the  latter  grow  higher  in  die  stem,  and  produce  a  more 
stagnated  state  of  the  air,  or  smother  the  land  more,  consequently  are  the  most  suitable 
for  the  stronger  sorts  of  soil ;  and  .  Young  remarks,  that  **  the  common  little  hors^ 
bean  has  the  advantage  of  all  others  in  being  more  generally  marketable ;  for,  in  certain 
situations,  it  is  not  always  easy .  to  dispose  of  ticks,  Windsors,  long-pods,  and  varioua 
other  large  sorts.  They  also  grow  higher,  shade  the  .ground  in  summer  more  from  the 
sun,  and  yield  a  larger  quantity  of  straw,  which  makes  excellent  manure.  But  some  of 
the  other  sorts  are  generally  supposed  to  yield  larger  products.  In  purchasing  beans  for 
seed,  care  should  be  taken  to  dumse  such  as  are.  hard  and  bright,  without  being  shrivelled 
in  their  appearance." 

4768.  The  bettioiU  for  beans  are  clays  and  strong  loams:  on  such  soils  they  generally 
succeed  wheat  or  oats,  but  sometimes  also  clover  leys.  Turnip  soik  or  sands  are  by  no 
means  proper  for  them. 

4769.  In  the  jtreparation  of  the  toil,  much  depends  on  the  nature  of  the  land  and  the 
state  of  the  weather ;  for  as  beans  must  be  sown  early  in  the  spring,  it  is  sometimes  im- 
possible to  give  it  all  the  labor  which  a  careful  farmer  would  wish  to  bestow.  It  must 
also  be  regulated,  in  some  measure,  by  the  manner  of  sowing.  In  all  cases  it  ought  t9 
be  ploughed  with  a  deep  furrow  after  harvest,  or  early  in  winter :  and  as  two  ploughing! 
in  spring  are  highly  advantageous,  the  winter  furrow  may  be  given  in  the  direction  of 
the  former  ridges,  in  which  way  the  land  u  sooner  dry  in  spring  than  if  it  had  been 
ploughed  acrods.  The  second  ploughing  is  to  be  given  across  the  ridges,  as  early  in 
spring  as  the  ground  is  sufiiciently  dry ;  and  the  third  furrow  either  forms  the  drills,  or 
receives  the  seed.     (Supp.  E.  Brit.  art.  Agr,") 

4770.  Brown,  one  of  the  best  bean  growera  in  Britain,  gives  the  following  directions. 
llio  furrow  ought  to  be  given  early  in  winter,  and  as  deep  as  possible,  that  the  earth 
may  be  sufficiently  loosened,  and  room  afforded  for  the  roots  of  the  plant  to  search  for 
the  requisite  nourishment.  This  first  furrow  is  usually  given  across  the  field,  which  is  the 
best  method  when  only  one  spring  furrow  is  intended ;  but  as  it  is  now  ascertained,  that 
two  spring  furrows  are  highly  advantageous,  perhaps  the  one  in  winter  ought  to  be  given 
in  leogthf'wbich  lays  the  ground  in  a  better  situation  for  resisting  the  rains,  and  renden 
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H  noblmr^kk  aj^iiiig,  timi  cui  be  the  mm  when  ploogbed  aerosi.  Onllie  miyipcMoa, 
thttt  three  furrows  lire  to  be  given,  one  in  winter,  and  two  in  ipring,  die  following  is 
the  moit  eligible  prepenuion.  The  land  being  plov^ed  in  lengtiiy  as  eariy  in  winter  aa 
is  practicable,  and  the  cross  gutter  and  headland  furrows  sufficiently  ^gged  out,  take  the 
aecond  furrow  across  the  first  as  soon  as  the  ground  is  dry  enough  in  spring  to  nndeigo 
the  opetation ;  water-Airrow  it  immediatelyi  and  dig  again  the  cross  gutter  and  headland 
fttnrows,  otherwise  the  benefit  of  the  second  furrow  may  be  lost.  TUft  being  done, 
leave  the  field  for  some  days,  till  it  is  sufficiently  dry,  when  a  east  of  the  harrows 
becomes  necessary,  so  that  the  surface  may  be  levdled.  Then  enter  with  the  ploughs, 
^  form  the  driUs.  (  Trwtite  on  Rural  Jffairt. ) 

4771.  Manure  it  freauenHy  ajipUed  to  the  bean' crop,  especially  if  it  succeeds  wheat. 
By  some,  dung  is  spreaa  on  the  stubble  previons  to  the  winter  ploughing,  but  this  cannot 
alwa^  be  done  in  a  satisfactory  manner,  at  least  in  the  northern  parts  of  the  island, 
utaless  during  firost,  when  it  may  lie  long  exposed  to  the  weather  before  it  can  be  turned 
down  by  the  plough*  Hie  most  desirable  node  therefore  is,  to  lay  the  manure  inte 
driUs  immediately  before  the  beans  are  sown.    {Sufp*  ^c.) 

4778k  According  to  Brown,  the  best  way  is  to  mppfy  the  dung  on  the  stubble  before 
the  winter  fiurow  is  given,  which  greatly  facilitates  the  after  process.  Used  in  this  way* 
a  fore  stock  must  be  in  hand;  but  where  the  Ikrmer  is  not  so  well  provided,  spring 
dunging  becoknes  necessary,  though  evidently  of  less  advantage.  At  that  seasoD,  k 
may  either  be  put  into  the  drills  before  the  seed  is  sown,  or  spread  «pon  the  surftce  and 
ploughed  down,  according  to  the  nature  of  the  drilling  process,  winch  is  meant  to  be 
•doptad.  Land  dunged  to  beans,  if  duly  hoed,  is  always  in  high  order  for  carrying  a 
orop  of  Wheat  in  succession.  Perhaps  better  wheat,  both  in  respect  of  quantify  and 
iqtuili^,  may  be  cultivated  in  this  way,  than  in  any  other  mode  of  sowing. 

4798.  The  oUmate  most  favorable  to  the  bean  is  one  neither  very  diy  nor  very  mobi, 
he  first  brings  on  the  fiy,  and  the  last  pt^venta  the  setting  of  the  bloasoms.     In  general, 
bowever^  a  dry  summer  is  most  favorable  to  the  producdoa  of  ceni,  and  BMnst  weather 
«a  the  growth  of  the  haulm. 

4774.  The  time  of  sowing  beans  is  as  early  as  possible  after  the  severity  of  whiter  is 
over ;  in  the  south,  sometimes  in  January,  bnt  never  later  dian  the  end  of  March ;  as  the 
vipening  of  tite  erop  and  ito  safe  harvesting  wonld  etherwise  be  very  precarious  in  this 
dfinwte.  Bannister  thinks,  that  the  proper  time  for  planting  beans  in  Kent  is  towards  the 
latter  end  of  January,  or  eaiiy  in  the  following  month ;  though  this  business  may  be 
omtinued  to  advantage  till  the  middle  or  latter  end  of  March*  if  the  weather  had  pte^ 
vented  thdr  being  got  in  at  an  earlier  season :  but  in  general  it  is  best  to  embrace  the 
first  opportanity  of  sowing  them  after  Candlemas,  as  tfiey  oftea  nnscarry  if  the  season 
lie  procrastinated  beyond  £at  lime,  especially  if  a  dry  summer  should  succeed. 

4775.  The  mode  cf  sowing  is  almost  always  in  rows.  Though  still  sown  broad-casft 
in  severs]  pluiees,  and  sometimes  dibbled,  they  are^  for  the  most  part,  drilled  by  judidons 
cultivators,  or  deposited  after  the  plough  in  every  fuirow,  er  only  in  every  second  or 
third  fiikrow.  In  the  latter  method,  the  crop  rises  in  rews^  at  regular  intervals  af  uney 
cighseea,  or  twanty-aeven  inches,  and  the  hand-hoe  ought  invariably  to  be  employed  ; 
birt  it  b  only  where  the  vridest  interval  is  adopted,  that  4he  harse-hae  can  be  aaed  with 
asuch  eiect  in  their  snbse^ent  culture. 

4778.  There  are  two  moietof  dtHO^gbeant.  In  one  cf  these,  Ike  Isndfe,  or  lidan,  «ie  divided  tf  the 
plough  Into  rldgeleu,  or  one  boat  stltchei,  at  interval  of  about  twenty.i«eveD  incwM.  If  done  ii  s»  b» 
applied,  the  aeed  ought  to  be  fint  dqiociledL  «■  it  i«  found  inconvenieiit  to  run  the  drilUnachaoe  after. 
Wardt.  The  dung  may  then  be  drawn  out  mnn  the  carts  in  aa^Al  heaps,  one  row  of  heaps  aerviiw  for 
three  or  Hve  ridgelefa ;  nnd  It  Is  evenly  spread,  and  eqoaUy  divided  aaoon^  them,  in  a  way  that  win  be 
more  minutely  described  when  treating  of  the  culture  of  turnips.  The  ndgelets  are  neat  split  out  or 
reversed,  either  by  aieana  of  the  common  plough,  or  one  with  two  moukJMboaxds,  which  coven  belli  die 
seed  and  ^e  manure  in  the  most  peWect  manner.  When  beans  are  sown  by  the  other  method,  in  the 
bottom  of  a  oommoa  ftarrow,  the  dung  mnet  be  previously  spresd  over  Ike  surlbce  af  the  wmler  er 
sfM'ing  ploughing.    Three  pknighs  then  start  In  succession,  one  immediately  lidiind  anothes^  aad  a  drill 


barrow  eltbor  follows  the  third  plough,  or  is  attached  to  It,  by  which  the  beans  are  sown  in  every  third. 
IVarrow,  or  at  Aom  twenty-ibur  to  twenty'Seren  Inches  ammder,  aoeoidiag  to  the  bveadtk  of  the  ramm. 

4777.  Amotker  appivved  uay  a^  fomifig  beam,  when  dung  Is  i^Alied  at  seed-time,  is  to  spread  the  dniiK 
and  to  plough  It  down  with  a  strong  fUrrow ;  after  this  shalkm  nimms  are  drawn,  into  wnldi  the  seed  la 
deposited  by  the  drfll-machlne.  Wbiebever  of  tiMse  modes  of  sowing  Is  foikwed,  the  «bOfe  field  aswss 
be  Gsreftally  hud  dry  by  means  of  channds  formed  by  the  plough,  and  when  neoessarr  by  the  shevelj  far 
aielther  then  nor  at  any  former  period  should  water  be  allowed  to  stagnate  on  the  land. 

4778.  The  dibbling  of  beans  is  considered  hy  Arthur  Young  as  an  excelleB*  method, 
wh^i  arell  performed;  but  the  grand  objection  to  it  is  the  difficult  of  gailipg  it  well 
done.  When  it  becomes  the  common  husbandry  of  a  district,  the  workmen  find  that 
great  aamings  are  to  be  made  by  it;  and  this  is  much  too  apt  to  make  them  aaraUsi^ 
and  Mger  to  earn  still  more ;  and  if  a  very  minute  a^ntion  be  not  paid  to  thcm^  by  the 
QWkStant  attendance  of  the  farmer,  they  strike  the  holes  so  shallow^  that  the  firk  peck 
of  a  rook's  bill  takes  the  seed»  and  acres  may  be  destroyed,  if  the  breed  of  those  birds  be 
encouraged.     Boys  are  en^ayad  for  weeks  together  to  ke^  the  fialdi^  b»t  aU 
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tint  depend  on  bojs  sm  horribly  neglected,  and  thus  the  farmer  Buff^  materially ;  tivt 
if  the  seed  is  depoaited  two  and  a  half,  or  (better)  three  inches  deep,  it  is  not  so  easily 
eradicated.  In  some  districts,  as  Middlesex,  Surrey,  &c.  the  method  is,  to  plant 
this  pulse  in  rows  stricken  out  by  a  line,  by  which  a  great  saving  is  made  in  the  article 
of  seed,  a  circumstance  which  is  thought  to  compensate  for  the  extraordinary  charge  of 
this  mode  of  husbandry ;  and  thus  far  may  be  fairly  acknowledged,  that  the  method  of 
planting  beans  by  tlie  dibber  is  greatly  to  be  preferred  to  that  of  sowing  the  seed  at 
random ;  the  economy  of  this  agricultural  process  is  thus  explained :  the  rows  are 
marked  out  one  foot  asunder,  and  the  seed  planted  in  holes  made  two  inches  apart :  the 
lines  are  stretched  across  the  lands,  which  are  formed  about  six  feet  over,  so  that  when 
one  row  is  planted,  the  sticks  to  which  the  line  is  fastened  are  moved  by  a  reaular 
measurement  to  the  distance  required,  and  the  same  method  pursued  till  the  field  it 
completed.  Tlie  usual  price  for  Uiis  work  is  ninepence  per  peck,  and  the  allowance  two 
bushels  per  acre.  Great  confidence  must  necessarily  be  reptwed  in  the  people  who 
transact  itut  business  of  planting  beans  by  the  dibber,  who,  if  inclined  to  fraud,  have  it  in 
their  power  to  deceive  their  employer  by  throwing  great  part  of  the  seed  into  the  hedge^ 
from  which  their  daily  profits  are  considerably  enhanced,  thdr  own  labor  spared,  »ad 
every  discovery  effectually  precluded,  till  the  appearance  of  the  crop,  when  the  frequent 
chasms  in  the  rows  will  give  sufficient  indications  of  the  firaud ;  and  by  this  time,  per- 
haps, the  villainous  authors  of  the  mischief  may  have  escaped  all  possibility  of  deteotioB, 
by  having  conveyed  themselves  from  the  scene  of  their  iniquity. 

4779.  The  fuantiiy  ^  teed  allowed  is  very  diff*erent  in  the  southern  and  northern 
parts  of  Britain ;  in  the  former,  even  when  the  rows  are  narrow,  only  two  bushels  or 
two  bushels  and  a  half;  but  in  Scotland,  seldom  less  than  four  bushels  to  the  Englisk 
statute  acre,  even  when  sown  in  ridgelets  twenty-seven  inches  distant,  and  a  bushel  more 
when  sown  broad-casl.  We  seldom  hare  seen  thin  beans  turn  out  well,  unless  the 
soil  is  particularly  rich ;  nay,  unless  the  rows  dose,  weeds  will  get  away  after  the  cleaB/- 
ing  process  is  finidied,  thereby  disappointing  the  object  of  drilling,  and  renderinff  the 
system  of  little  avail  towards  keeping  the  ground  in  good  condition.  Both  ir  the 
broad-cast  and  drill  husbandry,  it  is  common  to  mix  a  small  quantity  of  pease  along 
witfi  beans.  This  mixture  improves  both  tlie  quantity  and  quality  of  the  straw  for 
fodder,  and  the  pease-straw  is  useful  for  binding  up  the  sheaves  in  hsjrvest. 

4780.  The  after  culture  of  the  bean  crop  commences  with  harrowing  just  before  the 
young  plants  reach  the  surface.  When  sown  in  rows,  in  either  of  the  modes  already 
mentioned,  the  harrows  are  employed  about  ten  or  twelve  days  afler ;  and,  being  driven 
across  the  ridgelets,  the  land  is  laid  completely  level  for  the  subsequent  operations,  and 
tiie  annual  weeds  destroyed. 

4781.  4Aer  the  beans  have  made  tome  grovfth,  sooner  or  later,  according  as  the  soil 
may  happen  to  be  encumbered  with  or  free  from  weeds,  the  horse-hoe  is  employed  in  the 
interval  between  the  rows ;  and  followed  by  the  haod-hoe  for  the  purpose  of  cutting 
down  such  weeds  as  the  horse-hoe  cannot  reach ;  all  the  weeds,  that  grow  among  the 
beans  beyond  the  reach  of  either  hoe,  should  be  pulled  up  with  the  hand.  The  same 
operations  are  repeated  as  often  as  the  condition  of  the  land,  in  regard  to  cleanness,  may 
require. 

4782.  Btfore  the  irUrod%iction  tf  the  horte^^oe,  which  merely  stirs  the  soil,  and  cuts  up 
the  weeds,  a  common  small  plougli,  drawn  by  one  horse,  was  used  in  working  between 
the  rows,  and  is  still  necessary  where  root-weeds  abound.  This  plough  goes  one  bout^ 
or  up  and  down  in  each  interval,  turning  the  earth  from  the  beans,  and  forming  a  ridge- 
let  in  the  middle  ;  then  hand-hoes  are  immediately  employed ;  and  after  some  time,  a 
second  hand-hoeing  succeeds  to  destroy  any  fresh  growth  of  weeds.  The  same  plough, 
with  an  additional  mould.board,  finally  splits  open  the  intermediate  ridgelet,  and  lays  up 
the  earth  to  the  roots  of  the  beans  on  each  side.  The  benefit  of  laying  up  the  earth  in 
this  manner,  however,  is  alleged  to  be  counterbalanced  by  the  trouble  whidi  it  occasiona 
In  harvest,  when  it  is  difficult  to  get  the  reapers  to  cut  low  enough,  and  may  be  properly 
dispensed  with,  unless  the  soil  be  very  wet  and  level. 

4783.  In  moist  warm  ieasont,  this  grain  hardly  ever  ripens  effectually ;  and  it  is  ex- 
ceedingly difficult  to  get  the  straw  into  a  proper  condition  for  the  stack.  In  such  cases, 
it  has  bc«n  found  of  advantage  to  switch  off*  the  succulent  tops  with  an  old  scythe  blade 
set  in  a  wooden  handle,  with  which  one  man  can  easily  top-dress  two  acres  a  day.  Thia 
operation,  it  is  said,  will  occasion  the  crop  to  be  ready  for  reaping  a  fortnight  earlier,  and 
idso,  perhaps  a  week  sooner  ready  for  the  stack-yard  after  being  reaped. 

4784.  JBefore  reaping  beans  the  grain  ought  to  be  tolerably  well  ripened,  otherwise  the 
quality  is  impaired,  whilst  a  long  time  is  required  to  put  the  straw  in  such  a  condition  as 
to  be  preserved  in  the  stack.  In  an  early  harvest,  or  where  the  crop  is  not  weighty,  it  is 
an  easy  matter  to  get  beans  sufficiently  ripened ;  but,  in  a  late  harvest,  and  in  every  one 
where  the  crop  takes  on  a  second  growth,  it  is  scarcely  practicable  to  get  them  thoroughly 
ripened  for  the  sickle..    Under  time  circumstances,  k  u  unneceMary  tp  let  beani  staa4 
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uncut  after  the  end  of  September,  or  the  fint  of  October ;  becaute  any  benefit  that  can 
be  gained  afterwards,  is  nc»t  to  be  compared  with  the  disadvantages  that  aconnpany  a  late 
whnt  seed-time.  Beans  are  usually  cut  with  the  sickle,  and  tied  in  sheaves,  either  with 
straw  ropes,  or  with  ropes  made  from  pease  sown  along  with  Uicm.  It  is  proper  to  let  die 
sheaves  lie  untied  several  days,  so  that  the  winning  process  may  be  hastened,  and,  when 
tied,  to  set  them  up  on  end,  in  order  that  full  benefit  from  the  air  may  be  obtained,  and 
the  grain  kept  off  the  ground.  (Brown*) 

4785.  Bearu  are  tometimes  mown,  and  in  a  few  instances,  even  pulled  up  by  the 
roots.  They  should  in  every  case  be  cut  as  near  the  ground  as  possible,  for  the  sake  of  the 
straw,  which  is  of  considerable  value  as  fodder,  and  because  the  best  pods  are  often  placed 
on  the  stems  near  the  roots.  They  are  then  left  for  a  few  days  to  wither,  and  afterwards 
bound  and  set  up  in  shocks  to  dry,  but  witliout  any  head  sheaves.  {8upp,  j'C.) 

4786.  Bearu  are  Hacked  either  in  the  round  or  oblong  manner,  and  it  is  always  proper, 
if  the  stack  be  large,  to  construct  one  or  more  funnels  to  allow  a  free  circulation  of  air. 

4787.  Tke  thre^ng  of  beam  is  nearly  as  easy  as  that  of  pease.  Threshing  them  by 
a  machine  may  be  considered  advantageous  as  breaking  the  coarser  ends  of  the  straw, 
and  separating  the  earth  from  their  root^nds,  or  roots,  if  they  have  been  reaped  by 
pulling. 

4788.  The  produce  of  beans,  when  proper  management  is  exercised,  and  where  diseases 
have  not  occurred,  is  generally  from  twen^-five  to  thirty-five  bushels  per  acre.  Donaldson 
says,  that  a  crop  of  beans,  taking  the  island  at  large,  may  be  supposed  to  vary  from  six- 
teen to  forty  bushels,  but  that  a  good  average  crop  cannot  be  reckoned  to  exceed  twenty. 
In  Middlesex,  Middleton  tells  us,  that  bean-crops  vary  from  ten  to  eighty  bushels  per 
acre.  Tliey  are  rendered  a  very  precarious  crop  by  the  ravages  of  myriaSi  of  small  black 
insects  of  the  same  species.  Tlie  lady-birds  {Coccinetta)  are  supposed  to  feed  on  them, 
as  they  are  observed  to  be  much  among  them.  Foot  says,  the  average  produce  is  from 
three  and  a  half  to  four  quarters  per  acre.  In  Kent,  A.  Young  thinks,  they  probably  ex- 
ceed four  quarters ;  but  in  Suffolk,  he  should  not  estimate  them  at  more  than  three ; 
yet  five  or  six  are  not  uncommon. 

4789.  The  produce  in  haulm,  in  moist  seasons,  is  very  bulky. 

4790.  In  the  application  of  beans,  the  grain  in  Scotland  is  sometimes  made  into  mealt 
the  finer  for  bread  and  the  coarser  for  swine ;  but  beans  are  for  the  most  part  applied  to 
the  purpose  of  feeding  horses,  bogs,  and  other  domestic  animals.  In  the  county  of 
Middlesex,  all  are  given  to  horses,  except  what  are  preserved  for  seed,  and  such  as  are 
podded  while  green,  and  sent  to  the  l^ndon  markets.  When  pigs  are  fed  with  beans, 
it  is  observed  that  the  meat  becomes  so  hard  as  to  make  very  ordinary  pork,  but  good 
bacon.  It  is  also  supposed  that  the  mealmen  grind  many  horse-beans  among  wheat  to 
be  manufactured  into  bread. 

4791.  Thejlour  of  beans  is  more  nutritive  than  that  of  oats,  as  appears  in  the  fiittening 
of  hogs ;  whence,  according  to  the  respective  prices  of  these  two  articles,  Dr.  Darwin 
suspects  that  pease  and  beans  generally  supply  a  cheaper  provender  for  horses  than  oats, 
as  well  as  for  other  domestic  animals.  But  as  the  flour  of  pease  and  beans  is  more  oily,  he 
believes,  than  that  of  oats,  it  may  in  general  be  somewhat  more  diflicult  of  digestion ; 
hence,  when  a  horse  has  taken  a  stomacb-ftiU  of  pease  and  beans  alone,  he  may  be  less 
active  for  an  hour  or  two,  as  his  strength  will  be  more  employed  in  the  digestion  of  them 
than  when  he  has  taken  a  stomach-full  of  oats.  A  German  physician  gave  to  two  dogs, 
which  had  been  kept  a  day  fasting,  a  large  quantity  of  flesh  food ;  and  then  taking  one  of 
them  into  the  fields,  hunted  him  with  great  activi^  for  tliree  or  four  hours,  and  left  the 
other  by  the  fire.  An  emetic  was  then  given  to  esch  of  them,  and  the  food  of  tlie  sleeep- 
ing  dog  was  found  perfectly  digested,  whilst  that  of  the  hunted  one  had  undergone  but 
little  alteration.  Hence  it  may,  be  says,  be  found  advisable  to  mix  bran  of  wheat 
with  the  pease  and  beans,  a  food  of  less  nutriment  but  of  easier  digestion;  or  to  let  the 
horses  eat  before  or  after  them  the  coarse  tussocks  of  sour  grass,  wUch  remain  in  moist 
pastures  in  the  winter ;  or,  lastly,  to  mix  finely.cut  straw  with  them.  It  is  observed  in 
the  fifth  volume  of  The  Bath  Papers^  tiiat  it  has  been  found  by  repeated  experience,  that 
beans  are  a  much  more  hearty  and  profitable  food  for  horses  than  oats.  Being  out  of  old 
oats  the  two  last  springs,  the  writer  substituted  horse-beans  in  'their  stead.  In  the 
room  of  a  sack  of  oats  with  chaff,  he  ordered  them  a  bushel  of  beans  with  chaff,  to  serve 
the  same  time.     It  very  soon  appeared  the  beans  were  superior  to  the  oats,  from  the 

ife,  spirit,  and  sleekness  of  the  horses. 

4792.  Bean  strav,  when  mixed  with  pease.  Brown  considers  as  aflfbrding  almost  aa 
much  nourishment  when  properly  harvested,  as  is  gained  from  hay  of  ordinary  quality  ; 
when  it  is  well  got  the  horses  are  fonder  of  it  than  of  pease  straw.  It  should  either  be 
given  when  newly  threshed,  or  else  stacked  up  and  compressed  by  treading  or  coverings, 
as  tlie  air  is  found  materially  to  affect  both  its  flavor  and  nutritive  quality. 

4793.  The  produce  of  beans  in  meal  is  like  that  of  pease,  more  in  proportion  to  the 
gaiB  than  i«  any  of  the  c^^  grasses.    A  bushel  of  beans  is  supposed  to  yield  fouiteeD 
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ponndi  more  of  Bout  than  s  bushel  of  oaM,  and  a  bushel  atptate  eighteen  pounds  more, 
or,  Bcconling  to  some,  tvmty  pounHi.  A  thouwnd  p»rt»  of  bean  flour  irere  found,  by 
Sir  H.  Da<7,  to  yield.  570  pvts  of  nuuidre  miUter.  of  irhich  496  were  mudlige  or 
itinh,  103  gluten,  and  41  eitract,  or  matter  rendered  inwluble  during  the  process. 

4T94.  Tht  diteata  of  btani  are,  the  ruit,  the  honey-deir,  mildew,  and  black  fly  or 
aphides.  The«e  diieasea  are  brought  an  by  very  dry  nealfaer;  tbe  Ay  almoat  alwayt 
succeeds  the  honey-dew ;  both  are  most  prevmlenl  on  the  summits  of  the  plants,  and 
some  haTe  attempted  to  mitigate  the  eril  by  cutting  them  ofi*.  In  general,  howerer, 
tbew  diseases  are  without  remedy,  either  prerentiTe  or  positive.  In  eitreme  cases  they 
destroy  both  the  leares,  stalks,  and  fruit ;  and  when  this  is  foreseen,  the  liest  thing  the 
farmer  can  do  is  to  mow  them  or  plough  them  down,  and  prepare  the  land  for  wheat  o 
otherwise,  according  to  the  rotatian. 


fiatiTe  plant,  and  is  found  wild  also  in  China  and  Japan- 
Ray,  in  16SS,  informs  us  that  the  common  tare  or  vetch, 
was  then  sown  almost  all  over  Europe  ;  that  it  was  chiefly    . 
used  in  England, mixed  with  pease  and  oats,  to  feed  horses ; 

cattle,  and  was  reputed  to  cause  milch  cows  to  yield  much  ■ 
milk.    The  tare,  Brown  observes,  is  of  hardy  growth,  and, 
when  sown  upon  rich  land,  wilt  return  a  large  supply  of 
green  fodder  for  the  consumption  of  horses,  or  for  fallcn- 
ing  cattle. 

4796.  The  mrietiei  of  tarn  are  chiefly  two,  the  winter 
and  spring  tare;  both  have  local  names,  as  gore  vetch, 
rath  ripe  vetch,  &c.  Some  consider  them  an  distinct  species, 
but  this  is  doubtful.  As  the  result  of  an  experiment 
tried  for  two  years  at  Bury,  in  Suffolk,  Professor  Mar. 
tyn  observes,  that  there  appears  a  material  difference  in  the 
constitution,  if  we  may  so  call  it,  of  the  two  tares  in  que*- 
tioD.      Not  to  say  any  thing  of  a  triSing  diSerence  in  the 

color  and  siie  of  lh«r  seeds,  the  only  visible  marks  of  distinction  seems  to  be  a  disparity 
in  the  first  leavesof  the  ujiri^ht  stalks,  which,  in  the  spring  tare,  are  elliptic  and  rounded 
or  notched  at  the  end  ;  but  in  the  winter  tare,  linear  and  drawn  to  a  point.  Tlie  leaves 
on  the  branches  which  anerwards  issue  below,  and  in  time  form  the  bulk  of  the  plants, 
are  the  same  in  both  vetches.  But  whatever  the  difference  may  be,  it  is  evident  that  the 
seeds  of  the  two  sorts  ou^t  to  be  kept  separate,  since  each  sown  out  of  its  proper  season 
is  found  not  to  prosper. 

4T97.  JVeu  varvtici  ^  tare  may  he  obtained  by  the  usual  means ;  and  ft  is  thought 
tbat  some  of  the  numerous  species  of  this  plant,  which  are  natives  of  Europe,  might  be 
cultivated  with  advantage.  The  vicia  narbonnensjs  and  seratifotia  are  cultivated  in  Ger- 
many. Dr.  Anderson  has  recommended  the  V.  sepium ;  and  a  writer  in  The  Bath 
jfgricvltund  TVntuocfiiHU,  the  V.  cracca.  Some  species  of  lathyrus,  orobus,  and  errum, 
might  probably  also  be  tried  with  success. 

4T98.  In  cAnuin; between  Ibe  spring  and  wintertare,  every  thing  Inust  depend  on  the 
intclition  of  the  crop.  If  the  ol^ect  is  to  have  early  feed,  the  winter  variety  is  un- 
doubtedly to  be  preferred  ;  but  where  the  land  is  foul  and  requires  to  be  two  or  three 
times  ploughed  in  spring  or  where  a  late  crop  is  desired,  or  a  crop  for  seed,  Ihvn  ibe 
^ring  variety  Wtll  generally  deserve  the  preference. 

4799.  The  toil  preferred  by  the  tare  is  a  clay,  but  they  will  grow  in  any  rich  soil  not 
over  dry.  In  a  moist  climate,  the  haulm  grows  so  luiuriant  m  lu  rot  at  bottom  ;  and 
[n  one  over  dry  it  is  deiidenl  in  length.  A  dry  season,  however,  is  on  the  wbola 
more  favorable  than  a  moist  one,  as  this  crop  soon  covers  tlie  surface. 

4800.  The  preparation  ^Ihe  uU  seldom  consists  of  more  than  one  ploughing,  if  for 
autumn  sowing ;  and  of  a  winter  and  spring  ploughing,  when  to  be  sown  in  springs 
If  in  die  latter  case,  the  land  is  very  foul,  several  ploughinga  are  given,  or  one  plough- 
ing knd  several  stirrings  with  the  cultivator.  In  general,  tares  succeed  some  of  the 
corn  crops.  In  England  manure  is  sometimes  given  either  with  a  view  to  eating  ibem 
off  early,  and  following  with  a  crop  of  turnips,  or  to  the  enriching  the  soil  for  a  crop  of 

4S01.  7^  tia»e  of  iudm;  depends  on  the  kind  of  tare,  and  the  purpose  in  view.  Tb* 
wiotet  variety  is  sown  in  September  and  OcttAer ;  and  the  firat  sowing  in  spring  ought 
M  be  u  early  as  theseaaon  willpenniL     If  they  are  to  becut  greenfor  soiling  ibrougb- 
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<mt  the  ■ununef  and  ■utumD,  which  is  Ae  most  advantageous  mated  of  cwiwiming 
them,  successiTe  sowings  should  follow  till  the  end  of  May.  Summer  tares^  when  meant 
for  seed,  Brown  obsenres,  ought  to  be  sown  early,  *'  otherwise  the  return  will  be  imper- 
fect ;  but  when  for  green  food,  any  timebetwixt  the  first  of  April  and  the  latter  end  of  May 
will  answer  well,  provided  crops  in  succession,  from  the  first  to  the  last  mentioned  period, 
be  r^pilarly  cultivated.  Instances  are  not  wanting  of  a  full  crop  being  obtained  even 
when  tlie  seed  was  sown  so  late  as  the  middle  oi  June,  though  sowing  so  late  is  a 
practice  not  to  be  recommended.  In  Middlesex,  the  winter-eowings  are  commenced 
mbout  the  beginning  of  August  r  in  the  northern  counties  no  winter-sowings  are  made, 
as  the  tare  there  will  not  endure  the  severity  of  tht  season. 

4802.  The  mode  of  towing  taret  is  mostly  broad-cast,  which  should  be  performed 
as  evenly  as  possible  over  the  surface  of  well-prepared  land ;  the  seeds  being  after- 
wards covered  in  by  proper  harrowing,  in  order  to  prevent  their  being  picked  up  by 
birds,  and  ensure  tfaeur  perfect  vegetation  and  growtii.  It  has  been  suggested,  how- 
ever, that  in  rich  clean  soil,  it  is  probable  the  row-method  would  sucroed  well  with 
this  sort  of  crop,  as  Maishal  states,  is  the  practice  in  some  of  the  southern  districts  of  the 
island.  After  tiie  seed  is  sown,  and  the  land  carefully  harrowed,  a  light  roller  ought  to 
be  drawn  across,  so  that  the  surface  may  be  smoothed,  and  the  scjrthe  permitted  to  wotk 
without  interruption.  It  is  proper  also  to  guard  the  field  for  several  days  against  the 
depredations  of  pigeons,  who  are  remarkably  fond  of  tares,  and  will  pick  up  a  great  part 
of  the  seed,  unless  constantly  watched. 

4803*  The  qtumtUy  ofseedtonn  acre  is  from  two  and  a  half  to  three  and  a  half  bushels,  ac- 
cording to  the  time  of  sowing,  and  as  they  are  to  be  consumed  green  or  left  to  stand  for  a 
crop.  When  tares  are  intends!  for  seed,  less  seed  is  required  than  when  they  are  grown  for 
soiling  or  for  drying  the  haulm.  A  writer  in  The  Farmer* t  Magimne  (vol.  i.)  has  sug- 
gested that  the  most  productive  method  of  sowing  this  crop,  when  intended  for  seed,  is 
to  mix  them  amongst  beans  when  drilled,  at  the  rate  of  one  firlot  of  tares  to  one  boU  of 
beans.  From  triaU  made,  it  is  ascertained,  it  is  said,  that  the  quality  of  the  tares  is  vastly 
improved  by  being  blended  with  beans,  as,  by  clinging  to  the  latter,  ihej  are  kept  from  the 
ground,  and  enjoy  the  full  benefit  of  the  sun,  for  ripening  them  in  a  perfect  manner; 
and  they  are  in  this  way  much  easier  harvested  than  when  sown  by  themselves.  They 
answer,  at  the  same  time,  for  bands  to  tie  the  principal  crc^;  and  the  produce  may,  on 
an  average  of  seasons,  be  considered  as  at  least  double.  A  little  rye  sown  with  winter  tares, 
and  a  few  oats  with  the  spring  sort,  not  only  serve  to  support  the  weak  creeping  stems  of 
the  tares,  but  add  to  the  bulk  of  the  crop  by  growing  up  through  the  interstices. 

4804.  In  the  choice  if  the  teed  it  is  hardly  possible  to  distinguish  the  grain  of  the  winter 
frcm  that  of  tlie  spring  variety :  the  former  is  alleged  to  be  rather  smaller  and  lighter 
colored ;  but  the  only  reliance  must  be  on  the  honesty  of  the  vendor.  Plump  seed  and 
a  sample  fi^ee  from  the  seeds  of  weeds,  will  of  course  be  selected,  whatever  be  the  variety. 

4805.  The  aJUr  cttUure  given  to  tares  consists  merely  in  pulling  out  the  larger  weed% 
unless  they  are  in  rows,  in  which  case  the  horse  or  hand^hoe  is  applied;  or  intended  for 
seed,  in  which  case  weeding  must  be  more  particularly  executed. 

4806.  In  reaping  tnretfor  toiling  they  ought  always  to  be  cut  with  the  scythe,  as,  Ac 
sickle  by  breaking  asunder  the  stalks,  and  tearing  up  a  number  by  the  roots,  renders  the 
asoond  crop  of  little  value.  When  mown  early,  they  will  in  a  moist  season  produce  three 
mowings,  but  generally  two.  In  reaping  tares  for  seed,  they  may  be  either  mown  or  taken 
with  the  sickle,  and  treated  like  pease  in  drying,  stacking,  and  direshing. 

4807.  Tares  are  eaten  of  the  ground  in  some  places  by  different  krads  of  live-stock« 
particularly  by  sheep;  ana  as  the  winter- sown  variety  comes  very  early  in  spring,  the 
value  of  this  rich  food  is  then  very  considerable.  The  waste,  however,  in  this  way,  even 
though  the  sheep  be  confined  in  hurdles,  must  be  great ;  and  still  greater  when  consumed 
by  horses  or  cattle. 

4808.  TVire  cropt  are  tometimet  made  into  hay^  in  whidi  case  more  attention  Is  found 
necessary  than  in  thoae  of  most  of  the  artificial  grasses,  as  wet  is  more  injurious  to  them, 
and  they  require  more  sun  and  air ;  but  in  other  respects  they  demand  the  same  cautious 
management,  in  order  to  preserve  the  foliage  fW)m  being  lost.  The  time  for  cutting  for 
this  purpose  is,  according  to  the  author  of  Hie  Synopnt  of  Hutbandrvp  when  the  blossoms 
have  declioed  and  they  begin  to  fall  and  lie  flat.     When  well  made,  the  hay  i»  of  the 

&|best  and  most  nutritious  quality  or  properties. 

*  4809.  The  produce  of  taret  cut  green  is,  according  to  Middleton,  ten  or  twelve  tons  per 
acre,  which  is  a  large  crop ;  and  when  made  into  hay  at  about  three  tons  the  acre,  which 
shows  the  disadvantage  of  making  these  crops  into  hay.  And  it  is  found,  that  the  spring 
tare  crops  are  lighter,  and  most  h'able  to  be  injured  by  a  dry  season. 

4810.  The  produce  in  teed  is  likewise  found  to  be  considerable,  being  by  some  stated 
at  from  three  to  six  sacks ;  but  in  other  instances  forty  bushels,  or  more,  have  been  ob- 
tained from  the  acre., 

481 1.  In  the  oiJ^MUion(if  taret  ihej  are  found  to  bea  hearty  and  most  aourishiiig  food 
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ftir  aU  wrts  of  cattle.  Cows  give  moK  butter  when  fed  witk  tUi  plan*  tina  wilk  a^ 
other  food  wbatMwver*  Honee  IhriTe  better  upon  tares  than  they  do  upoa  clover  and  rye* 
grass;  and  the  same  remark  is  applicable  to  fattening  of  cattle,  who  feed  fiulerupoa 
this  article  of  green  fodder,  than  upon  any  kind  ef  grasa  or  csculeBt  with  which  we  are 
acquainted.  Danger  often  arises  from  their  eating  too  naany,  especially  when  podded  | 
as  colics,  and  other  stomach  disorders,  are  apt  to  be  produced  by  the  excessive  loads 
which  they  devour.  Perhaps  a  great  quantity  of  ised  air  is  contained  in  this  vegetable  | 
and  as  hoivy  crops  are  rardy  dry  at  the  root  when  cut,  it  is  not  to  be  wondered  dmi  acci- 
dents often  happen,  when  the  animal  is  indulged  with  the  unrestrained  consunsption  ef 
them.  Were  oat  stsaw  mixed  with  the  tares  in  the  racks  or  stalls  in  which  they  are  de- 
posited, it  is  probable  that  fewer  accidents  would  follow,  though  this  assistant  is  only  re. 
quired  when  the  tares  are  wet,  foul,  or  over  succulent.  If  the  plants  be  cut  green,  and 
given  to  live.stock,  either  on  the  field,  or  in  the  Ibld-yards,  there  Is,  perhaps,  no  green  crop 
of  greater  value,  nor  any  better  calculated  to  give  a  suooession  of  herbage  ftom  May  to 
November.  The  winter-sown  tare,  in  a  favorable  climate,  is  ready  for  cutting  before 
clover.  The  first  spring  crop  comes  in  after  the  clover  must  he  all  obnsumed  or  nude  into 
hay;  and  the  successive  spring  sowiogs  give  a  produoe  more  nourishing  for  the  laigev 
animals  than  the  aftermath  of  clover,  and  may  afibrd  green  food  at  least  a  month  kmger. 
In  the  county  of  Sussex,  Young  observes,  *<tare  crops  are  of  such  use  and  importance  that 
not  one-tenth  of  the  stock  could  be  maintained  without  them;  horses,  cows,  sheep,  hoj^ 
all  feed  upon  them ;  hogs  are  soiled  upon  them  without  any  other  food.  This  plant  mainv 
tains  more  stock  than  any  other  plant  whatsoever.  Upon  one  acrca  Davis  maintained 
four  horses  in  much  better  condition  than  upon  five  acres  of  grass.  Upon  eight  acres  he 
has  kent  twelve  horses  and  five  cows  for  three  months  without  any  o^er  food :  no  artificial 
food  wkutever  is  equal  to  this  excellent  plant."  This  statement  must  be  coupled  with  the 
.usual  produce  ot  turnips  in  Sussex,  10  or  15  tons  per  acre :  hence  the  supposed  supe- 
riority ef  tares  to  every  other  green  crop.  Tares  cut  green,  IVofessor  Tliaer  observes, 
draw  no  nourishment  from  the  aoil  whatever,  while  made  into  hay,  they  afibrd  a  fodder 
preferred  by  cattle  to  pease-straw,  and  more  nutiitive  than  hay  or  any  other  herbage. 

48 1 3.  The  uteofihe  grain  of  tares  is  generally  for  reproduction ;  but  they  are  also  given 
to  pigeons,  by  whom  they  are  hlgUy  relished,  and  it  is  thought  they  would  form  a  very 
good  food  for  poultry.     In  Germany  they  are  given  to  horses,  cows,  sheep,  and  swine. 

4813.  Ttodii0CMr#Q^toref  are  so  fowaa  to  be  of  no  consequence.  A  crop  b  sometimesi 
but  farely,  lost  by  mildew. 

SxcT.  IV.  Of  other  Leguminous  OrainSf  itthich  might  he  cuJtioated  in  Srilish  Farming* 

4814.  The  lentil^  kidneybean,  and  chickpea  are  grown  bpth  in  Franeie  and  Germany 
as  field  plants  for  their  grains|  to  be  used  as  food.     They  ^5 

are  by  no  means  likely  to  become  articles  of  general  cuU 
ture  in  Britain ;  but  it  is  worth  while  to  know  that  they 
may  be  cultivated  here  instead  of  being  imported,  and 
also  that  they  form  Very  excellent  articles  of  human 
food. 

4815.  Thet9tit&  is  the  JSrvumlens,  L«  Les  lentUUst 
Fr. ;  Lenixen^  Ger. ;  and X«n(iccta,  Ital.  {Jig,  565.)  It 
18  a  legume  of  the  greatest  antiquity,  being  in  esteem  in 
EsauS  time,  and  much  prised  in  eastern  countries  ever 
since.  In  Egypt  and  Syria,  they  are  parched  in  a  frying- 
pan  and  sold  in  the  shops,  and  considered  by  the  natives 
as  the  best  food  for  those  who  Undertake  long  journeys. 
The  lentil  is  considered  a  nati¥e  of  France,  but  has  been 
known  in  England  from  the  earliest  agricultural  records. 

In  Gerarde*s  time,  they  were  sown  like  tares,  their  haulm  given  to  cattle,  and  the  grain  to 
pigeons,  and  used  in  meagre  soups. 

4816.  There  are  three  varietiei  of  lentils  cultivated  in  France  and  Germany ;  the  small 
brown,  which  is  the  lightest  fiavoled,  and  the  best  for  haricots  and  soups ;  the  yello#is6/ 
which  is  a  little  larger,  and  the  next  beat ;  and  the  lentil  of  Provence,  #hieh  is  almost 
as  large  as  a  pea  with  luxtiriant  strawi  and  more  fit  to  be  cultivated  as  a  tar^,  thaii  tdt 
the  grsins  as  humah  food. 

4817.  A  dry  DMrm  tahdy  sml  k  iv^site  for  the  lentil ;  It  is  80#n  rather  bter  than 
the  pea,  at  the  rate  of  a  bushel  or  6nt  and  a  half  bushels  to  the  acre ;  in  other  respecie 
its  culture  and  harvesting  are  the  same,  and  it  ripens  sooner.  The  lentil,  Young  ob- 
serves, is  a  crop  not  uncommon  about  Chesterford  in  Essex,  where  they  sow  a  bushel 
an  acre  on  one  ploughing  in  the  beginning  or  middle  of  March.  It  Is  there  the  custom 
to  make  hay  of  them,  or  seed  them,  for  Cutting  into  chaff  for  tnNtgh.meat  for  sheep  and 
horses,  and  they  sow  them  on  both  heavy  and  dry  soils.  It  is,  however,  added,  that 
the  whole  country  is  of  a  calcareous  natilre.    It  b  likewiae  stated,  that  attention  should 
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be  paid  ncrt  to  witer  bond  tooa  after  eating  ddi  aort  of  food,  as  Aej  an  apt  lo  bora 
them.  'Dkj  are  likawue  anerted  Is  be  cultiTated  for  Ibe  uaie  puipoM  in  Oifordrfiire, 
and  probably  in  other  ducricts. 

4818.  The  produce  of  the  lentil  in  grain  is  about  B  fburtfa  len  than  tbat  of  (he  tan  ; 
and  in  straw  it  is  not  ■  third  as  mudi,  the  plants  aeldotn  gmiriiig  above  one  and  a  half 
fbet  high.  TbesOvw  Is,  hovcrer,  reiy  delicate  STid  nounshiagj  and  preferred  for  lamha 
and  calves,  and  the  grain  on  the  continent  lelU  at  nearly  double  the  price  of  pease. 
Einboff  obtained  IVom  3840  parts  of  lentils,  1360  parts  of  March,  and  14S3  of  a  matter 
analogous  lo  animal  matter. 

.  4HI9<  The  uie  of  the  lentii  on  the  continent  is  very  general,  both  In  soups  and  dresaed 
■riih  a  butter  sauce  as  baricot  Tbe;  are  imported  fVom  Hamburgh,  and  sold  in  Lon- 
don for  the  same  purpoae. 

'  4BSa  TheMckpea  (Ciarariilmumtfg.  S5.),  gram  naturally  in  the  south  of  Eu- 
rope, and  is  cultirsted  there  for  the  same  purposes  as  the  lentil,  but  it  >■  too  delinia  for 
field  culture  in  this  country. 

4831.  The  IcidtiofSan  {Phiualiu  tmlforU,  L.  Sarmt,  Fr. ;  SdmhMahne,  Ger. ; 
and  Faghialo,  Ilal.)  ii  a  natire  of  India,  but  ripens  rradily  in  dry  luminen  in  moet 
parts  of  Britain.  Its  culture  has  been  hitherto  confined  to  gardens,  but  it  might  be 
grown  equally  well  in  dry,  warm,  rich,  and  stiellered  soils,  being  grown  in  tlie  fields  of 
Germany,  Switzerland,  and  similar  climates.  Tlie  son  generally  used  for  this  puipoae 
is  the  small  dwarf  white ;  the  ground  is  prepared  by  seiera)  stirrings,  and  the  seed  ia 
diUiled  in  rows  eighteen  inches  or  two  feel  asunder  in  the  beginning  of  May.  The 
ground  ia  hoed  and  weeded  during  the  summer,  and  the  crop  is  ripe  In  Auguit.  It  is 
usually  harvested  by  pulling  up  the  plants,  which,  being  dried,  are  stacked  or  threshed. 
The  haulm  ii  of  little  bulk  or  use,  but  the  grain  is  used  in  making  the  esteemed  Frcoch 
dish  called  haricot,  which    it  were  desirable  the  coHagers  of  thii  country  were  made 

3iuinled  witb.      Ilere  it  perhaps  no  other  vegetable  dish  so  cheap  and  eaaiiy  cooked, 
at  the  same  time  so  agreeable  and  nourisbing.      llie 
beans  are  bmled  and  then  mixed  with  a  little  salt  butter  or 
other  lat,   and  a  little  milk   or  water,   and  flour.      From 
3840  ptvts  of  kidneybean,  Einboff  obtained   1S05  parts  of 
matter  analogous  to  starch,  BSl   of  vegeto-^uiioial  matter,  . 
and  TS9  pans  of  mucitage.      Haricots  and  lentils  are  much  i 
used  in  all  Catholic  countries  during  Lent  andTwitjrf  days,^ 
as  they,  from  tlKir  peculiar  constituents,  form  so  excellent  a  ^ 
substitute  for  animal  food.      During  the  prevalence  of  the 
Roman  religion  in  this  country,  they  were  probably  much 
more  genently  used  tbso  at  present;  as  reformations  arc 
often  carried  farther  than  is  necessary,   possibly  lentils  may 
have  been  left  off  by  Protestants,  lest  the  use  of  them  may 
have  been  considered  a  symptom  of  popery. 

482S.  The  lupin  {Lupinui  lutevi,  L.  fig.  SBe.),  was 
cultivated  by  the  Romans  as  a  legume,  and  is  btill  occa- 
sionally grown  in  Italy.  The  grain  was  formerly,  and 
is  occasionally  now  used  as  food;  but  more  generally  the 
whole  plant  is  mown  and  given  as  heriiaga  to  cattle,  and 
sometimes  the  crop  is  ploughed  down  as  manure. 


Of  PlanU  aJtinatedfaT  their  SdoU  or  Leavei. 
4BS3.  Ffinfi  ailtittitid  for  their  roMi  or  Itanei  are  various,  and  most  of  IhMII  art 
adapted  both  for  human  food  and  that  of  domestic  animals ;  but  some  an  chiefly  at 
entirely  grown  for  the  nurture  of  live-stock.  The  plants  which  we  include  undar  tin* 
bead,  are  the  potatoe,  turnip,  carrot,  paranep,  beet,  cabbage  tribe,  leUuce,  and  diiccory. 
The  culture  of  roots  may  be  considered  a  branch  of  fanning  almost  entirely  of  modem 
origin,  and  more  pecuUarly  British  than  any  other  deportment.  Tnrmps  srere  culti. 
vated  by  the  Romans,  and  in  modem  times  brought  into  notice  ns  objects  of  field  cul- 
ture in  the  last  century,  but  they  were  most  imperfectly  managed,  and  of  very  b'ltla 
utility  in  agriculture  till  thrir  culture  was  undertaken  by  the  British  hrmer.  Ilia 
poistoe,  carrot,  and  partnep,  were  also  first  cultivated  in  the  fields  of  this  country.  Frv* 
able  or  light  soil,  superior  pulferisBlion,  and  manuring,  the  tow-method,  and  omftil 
afte^cukun,  are  essential  to  die  maturBlJou  of  the  planta  to  be  treated  of  in  tins  Cl^plCT) 
•nd  beitce  Ibe  importaiue  of  suili  crop*  as  pnpantMW*  for  those  of  tbt  bmd  cams. 
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48S4.  The  nutrUkte  prodttets  ^  then  pUmts  are  thtu  given  by  Sir  H.  Dtivy : 


Sjttamalic 


The  qotntity  analyted, 
of  Mch  tort  1000  psitB. 


Solanum  tuberosum 

Beta  Tulgarh 
Bnudca  rapa 

var.  rata  baga 
DaucoB  carota 

Betadda 
Brawica  oleraoea 


Potatoe 

Redbeet      . 
Commoa  turnip 
Swedish  turnip 
Carrot 
Parsnep 
White  beet 
Cabbage      


{ 


Whole 

qmoitiu  of 

Madb«e 

Baocharfne 

Olnten 

MluUc  oc 

or 

msticrer 

er 

nutritive 

ftareh. 

ngu. 

•Ibumen. 

oiattcr. 

From  Seo 

From  200 

From  SO 

From  40 

to  900. 

to  155. 

to  15. 

to  30. 

148 

14 

121 

13 

48 

7 

34 

1 

64 

9 

51 

S 

96 

S 

95 

99 

9 

90 

136 

IS 

119 

4 

73 

41 

94 

8 

Extract*  <nr 
matiCT  ren- 
dered iiMo- 
luhle  durinic 
eTepomtloo. 


Sect.  I.     The  Potatoe*  -—Solanum  tuberonim,  L.  PerUatu  Monog,  L.  andSolanetf,  J* 
Pomtne  de  Terre,  Fr.  ;  CaHoffel^  Get, ;  Tartufflo  or  Porno  di  Terra,  Ital. 

4885.  The  potatoe  is  supposed  to  be  a  native  of  South  America ;  but  Humboldt  is 
very  doubtful  if  tbat  can  be  proved ;  he  admits,  however,  that  it  is  naturalised  there  in 
•omesituatioiu.  Sir  J.Banks  {Hort.  Trans,  vo1.i.  p.  8.)  considers  that  the  potatoe  was 
first  brought  into  Europe  from  the  mountainous  parts  of  South  America,  in  the  neigh> 
borfaood  of  Quito,  where  they  were  called  papas,  to  Spain,  in  the  early  part  of  the  sixteenth 
century.  From  Spain,  where  they  were  called  hattatas,  they  appear  to  have  found  their 
vray  first  to  Italy,  where  they  received  the  same  name  with  the  truffle,  taratouflu  The 
potatoe  was  received  by  Clusius,  at  Vienna,  in  1598,  firom  the  governor -of  Mons,  in 
Hainault,  who  had  procured  it  the  year  before  from  one  of  the  attendants  of  the  Pope's 
legate,  under  the  name  of  taratouflo,  and  learned  from  him  that  it  was  then  in  use  in 
Italy.  In  Germany  it  received  the  name  of  cartoffelf  and  spread  rapidly  even  in 
Clusius's  time. 

4896.  To  Engfand  the  potatoe  wis  brought  fiom  Virginia  by  th^  colonists  sent  out  by 
Sir  Walter  Raleigh  in  1584,  and  which  returned  in  July  1586,  and  « probably,'*  ac- 
cording to  Sir  Joseph  Banks,  *< brought  with  them  the  potatoe."  Hiomas  Herriot,  in  a 
report  on  the  country,  published  in  De  Bry's  Collection  tf  Voyages,  (vol.  i.  p.  17.)  de- 
cribes  a  plant  called  openawk,  with  *<  roots  as  large  as  a  walnut,  and  others  much  larger ; 
they  grow  in  damp  soil,  many  hanging  together,  as  if  fixed  on  ropes ;  they  are  good  food, 
either  boiled  or  roasted."  Gerarde,  in  his  Herbal,  published  in  1597,  gives  a  figure  of 
the  potatoe,  under  the  name  of  the  potatoe  of  Virgima,  whence,  he  says,  he  received  the 
roots ;  and  this  appellation  it  appears  to  have  retained,  in  order  to  distinguish  it  from 
the  battatas,  or  sweet  potatoe  (Convolvulus  baltatas),  till  the  year  1640,  if  not  longer. 
'<  The  sweet  potatoe,"  Sir  Joseph  Banks  observes,  <<  was  used  in  England  as  a  delicacy 
long  befidre  the  introduction  of  our  potatoes  t  it  was  imported  in  considerable  quantities 
from  Spain  and  the  Canaries,  and  was  supposed  to  possess  the  power  of  restoring  decayed 
vigor.  The  kissing  comfits  of  FalstafT,  and  other  confections  of  similar  imaginary  qua- 
litiesy  with  which  our  ancestors  were  duped,  were  principally  made  of  these  and  of  eringo 
roots." 

48S7.  The  potatoe  was  first  planUd  by  Sir  WilUam  Raleigh  on  his  estate  of  Toughalli 
near  Corkv  and  Gough  says,  was  <*  cherished  and  cultivated  for  food"  in  that  country 
■before  its  vshie  was  known  in  England ;  for,  though  they  Were  soon  carried  over  from 
Irdand  into  Lancashire,  Gerarde,  who  had  this  plant  in  bis  garden  in  1 597,  under  the 
name  of  Baltata  Virgjmiana,  recommends  the  roots  to  be  eaten  as  a  delicate  dish,  not  as 
■common  food.  Pai&nson  mentions,  that  the  tubers  were  sometimes  roasted)  and  steeped 
in  sack  and  sugar,  or  baked  with  marrow  and  spices,  and  even  preserved  and  candied  by 
the  comfit-makers. 

4828.  For  encouraging  the  cultivation  of  potatoes,  with  the  view  of  preventing  famine, 
the  Royal  Society  took  some  measures  in  1633.  StiH,  however,  although  their  utility 
KB  an  article  of  food  was  better  known^  no  high  character  was  bestowed  ott  them.  Irl 
books  of  gardening,  published  towards  the  end  of  the  seventeenth  century,  a  hundred 
years  after  their  introduction,  they  are  spoken  of  rather  slightingly.  <*  lliey  are  much 
used  in  Ireland  and  America  as  bread,"  says  one  author,  *<and  may  be  propagilted  witli 
advantage  to  poor  people."  **  1  do  not  hear  that  it  hath  been  yet  essayed,"  are  tlui 
words  of  another,  «  whether  they  may  not  be  propagated  in  great  quantities,  for  food  fo^ 
swine  or  other  cattle."  Even  the  enlightened  Evelyn  seems  to  have  entertained  a  pre- 
judice against  them:  "  Plant  potatoes,"  he  says,  writing  in  1699,  "in  your  worst 
.ground.  Take  them  up  in  November  for  winter  spending ;  there  will  enough  remain 
for  a  stock,  though  ever  so  exactly  gathered."  But  the  use  of  potatoes  gradually 
spread,  as  their  excellent  qualities  became  better  understood.  It  was  near  the  middle  of 
the  eighteenth  century,  however,  before  they  were  generally  known  over  the  country : 
cince  that  time  they  luive  been  most  extensively  cultivated.  In  1796,  it  was  found,  that 
.in  the  county  of  Essex  alonci  about  1700  acres  were  planted  with  potatoes  for  the  supply 
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of  the  Iiosdon  market  This  must  fonn,  no  doubt,  the  principal  supply;  but  numjr 
fields  of  potatoes  are  to  be  seen  in  the  other  counties  bordering  on  the  capital,  and  hmbj 
ship-loads  are  annually  imported  from  a  distance.  In  every  county  in  England,  it  it 
now  more  or  less  an  object  of  field  culture. 

4829.  Potatoet,  as  an  article  of  human  food,  are,  next  to  wheat,  of  the  greatest 
importance  in  the  eye  of  the  political  economist.  From  no  other  crop  that  can  be 
cultivated  will  the  public  derive  so  much  food  as  from  this  valuable  esculent;  and  it  ad- 
mits of  demonstration,  that  an  acre  of  potatoes  will  feed  double  the  number  of  people 
that  can  be  fed  from  an  acre  of  wheat.  Potatoes  are  also  a  nourishing  and  healthy  food, 
relished  by  almost  every  palate ;  and  it  is  believed  there  is  hardly  a  dinner  served  up  for 
six  months  in  the  year  without  them,  in  any  part  of  the  kingdom.  Notwithstanding  all 
these  things,  and  they  are  of  gnsat  importance  in  one  point  of  riew,  we  are  doubtful 
whether  potatoes  can  be  placed  so  high  in  the  scale  as  several  other  articles  of  produce, 
when  the  profit  and  loss  account  of  the  agriculturist  is  to  be  ascertained.  They  require 
a  great  deal  of  manure  from  the  farmer;  while,  generally  speaking,  little  is  returned  by 
them ;  they  are  a  bulky  unhandy  article,  troublesome  in  the  lifting  and  carrying  proeeaaesy 
and  interfering  with  the  seed  season  of  wheat,  the  most  important  one  to  the  larmer. 
After  all,  from  particular  circumstances,  they  cannot  be  vended  unless  when  raised  In 
the  vicinity  of  large  towns ;  hence  they  are  in  most  respecto  an  unprofitable  article  to  the 
agriculturist.  To  him  the  real  criterion  is  the  profit  which  potatoes  will'  return  in  feed- 
ing beasts ;  and  here  we  apprehend,  the  result  will  altogether  be  in  favor  of  turnips* 
and  ruta  baga,  as  the  most  profitable  articles  for  that  purpose. 

4830.  if^kat  i$  caUed  the  yam,  or  Surinam  poiaioe,  is  of  more  impcytance  to  the  fiinncr, 
because  with  this  variety  be  has  an  excellent  assistant  to  his  turnip  crop,  or  rather  a  8D&. 
cedaneum,  which  is  of  material  benefit  when  turnips  are  consumed.  Perhaps  this  root 
may  be  cultivated  with  greater  advantage  than  ruta  baga  upon  many  soib,  as  the  prcca»- 
riousness  of  ruta  baga  has  been  acknowledged  by  almost  every  one  who  has  treated  upott 
the  subject.  It  requires  soil  of  the  best  quality,  and  a  large  dose  of  rich  dung,  to  insure 
even  a  middling  crop  of  ruta  baga ;  therefisre  it  can  never  be  generally  nor  profitably 
cultivated  by  common  farmers.  On  the  other  hand,  yams  present  every  advantage  which 
can  be  got  from  ruta  baga,  and  are  not  so  pettish  in  their  growth.  Their  culture  is  a 
matter  of  far  less  difliculty,  as  they  will  grow  upon  soils  wlwre  ruta  baga  would  starve. 
They  require  less  manure,  and  may  be  planted  as  late  in  the  season  as  the  other,  thereby 
enabling  the  fanner  to  bestow  the  like  previous  preparation  upon  the  ground,  the  want  oif 
which  is  a  general  argument  agninst  oidinaty  potatoe  husbandry.  By  taking  them  up  hk 
October  or  November,  they  may  be  safely  housed,  add  the  ground  directly  ridged  up  and 
sown  with  wheat.  (Brown, ) 

4831.  The  value  of  potatoes  a$  afoUovo  crop,  and  as  an  article  of  fiaod  for  cattle  com- 
pared with  turnips  and  cabbages  for  the  same  purposes,  Manhal  observes,  may  be  consi- 
dered thus :  Potatoes  are  more  nutritious ;  and,  in  the  opinion  of  those  who  have  used 
them,  fatten  cattle  much  quicker  than  eitiier  turnips  or  cabbages.  Potatoes,  too,  being 
secured  from  the  severities  of  winter,  are  a  more  certain  article  of  fatting  than  turnips  or 
cabbages ;  both  of  which  are  liable  to  perish  under  an  alteriuury  of  frost  and  thaw ;  and 
the  turnip,  more  particularly,  is  locked  up,  or  rendered  more  difficult  to  be  come  at, 
during  a  continuance  of  snow  or  frost.  Turnips  and  cabbages,  if  they  out> weather  tiie 
severities  of  winter,  occupy  the  soil  in  the  spring  when  it  is  wanted  to  be  prepared  $at 
the  succeeding  crop ;  While  potatoes,  if  properiy  laid  up,  are  a  food  which  n»y  be  eon- 
linued  without  inconVetiiency  until  the  cattle  be  finished,  or  the  grass  has  acquired  the 
requisite  bite  for  finishing  them  in  the  field.  On  the  other  hand^  potatoes  are  a  dis- 
agreeable crop  to  cultivate :  the  planting  is  a  tedious  dirty  business ;  and  taking  tfaeos 
up,  may  be  called  the  filthiest  work  of  husbandry,  especially  in  a  wet  autumn.  A  pow- 
erful argument  for  the  extensive  culture  of  potatoes  as  food  for  lite-stock  is,  that  in 
seasons  of  scarcity  they  can  be  adopted  as  human  food.  Here,  as  in  many  other  pointa, 
the  opinion  of  Marshal  and  other  English  agricultuziats,  is  rather  at  variance  with  that  of 
the  Northumberland  and  Berwickshire  cultivators. 

4832.  The  vatieties  ^  the  potatoe  are  innumerable:  they  differ  in  their  leaves  and  bulk 
of  haulm  ;  in  the  color  of  the  skin  of  the  tubers ;  in  the  color  of  the  interior  eosnpaivd 
with  that  of  the  skin;  ill  the  time  of  ripening;  in  being  fkrinaceous,  glutenou8,or  watny; 
in  tasting  agreeably  or  disagreeably ;  in  cooking  readily  or  tediously ;  in  the  length  of  thfe 
subterraneous  stolones  to  which  the  tubers  are  attached ;  in  bkissoming  or  not  blossom-: 
ing ;  and,  finally,  in  the  soil  wliich  they  prefer. 

4833.  Tlie  earUett  varieties  of  the  potatoe  are  chiefly  Cultivated  in  gardens,  and  iher^ 
fore  we  shall  only  notice  such  early  sorta  as  ue  grown  in  the  fields.     These  are  — 

I  The  esrly  kMney,  The  early  thaw,  and 

[  The  nonsuch.  The  esriy  cbaiipiaa. 

I  The  last  is  the  most  generally  cultivated  round  London ;  it  is  very  prolific,  hardy,  and 

mealy.    Barly  varieties,  with  local  names,  are  cultivated  near  moat  large  towns,  aspeciaUy 
L kh^Bdanchester*  Liverpool.  Glassow.  £dinburffh«  and  the  metropolis. 
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48S4.  Tke  laUfM  varietUs  in  most  repute  are  — 


The  red-odM  Udnaj.  Black  ■kin,  white  intartoff,  M)d  good. 

I^BiK*  kidiwy.  Purple,  v«fy  mealji  fvedoetlve,  and  kMpi ' 

Bread  fruit,  nlMd  hi  1810,  horn  mttAt  sad  Brtaaniad  an*  eff  Bra  apple,  maalT,  kMW  tfaa  Umgm  of  any. 

the  beat  fiald  potatoai;  balng  vhlte,  mcalj,  wdl  taalad»  Tartan,  or  inunle  and  white  tklnned,  an  astaeiiMd  Seetdi 


and  proUflc  PoUioa,  pnOfic,  bmbIj,  eiraafllnglj  wdl  ta«ad,  aad  kaapi 

Laacaahtfe  pink  eje,  good.  vaD. 

4835.  The  varieiie$  grown  exclusive^  as  food  for  livO'^tock  are  — 

TtenmarSurfaiainpotaloa;  lain  fad  and  wMtaakbaiad,  TheoxiMble;  lamfa^jallew  vlilMataBdwIiUiiyViarypraiUfek 

aaa the  Interior  Tcmd  with  red;  flavor  dlngreeaUe.  and  not  flt  to  eat. 

not  MciiaB  aa  admit  of  ita  being  uatd  as  Imman  fsod.    II  The  lata  champion ;  lafge  and  flaUAe,  whlta  ikimMd,  and 

aoooMda  batt  on  heavj  land*.  maj  be  uted  at  human  tooi. 

4836.  New  varieties  of  potatoes  are  procured  with  the  greatest  ease.     The  following 
directions  are  given  in  a  useful  work  on  this  plant.     Pluck  off  the  apples  when  the  stalk 
has  ceased  to  vegetate  and  is  drying  up.     The  seed  being  tlien  fully  ripe,  break  the  apple 
in  a  hair  sieve,  wash  the  pulp  clean  from  the  seeds,  and  dry  them  in  the  sun  ;  then  sow 
the  seed  in  beds  in  March,  and  take  the  potatoes  up  in  October.     They  will  attain  the 
site  of  nutmegSy  or  at  most  be  no  larger  than  walnuts.     Select  the  fairest  and  best,  and 
keep  them  secure  fh>m  frost  by  thoroughly  drying,  and  intermixing,  and  covering  them 
with  sifted  wood  or  coal-ashes.     Plant  them  in  April  following,  at  the  distance  of  fifWen 
inches  asunder ;  and  when  the  plant  is  two  inches  high,  hill  them  with  fresh  earth.     This 
may  be  done  several  times,  constantly  taking  care  to  keep  them  clean  from  weeds.     Ob- 
serve when  the  stalks  decay ;  some  will  be  found  decaying  much  ^sooner  than  others  i 
these  are  the  early  kind,  but  those  that  decay  last  are  the  sort  which  comes  late.     Take 
them  up  in  rotation  as  they  ripen,  and  let  the  produce  of  each  potatoe  be  kept  separate 
till  the  next  year.     Such  as  come  early,  may  be  tried  as  soon  as  they  are  taken  up,  by 
dressing  one  or  two ;  should  they  be  approved,  the  remainder  may  be  preserved ;  but 
those  which  are  late  should  not  be  tried  before  January  or  February,  for  it  will  be  found 
that  the  late  kind  of  potatoes,  newly  raised,  are  very  soft,  and  cut  like  soap,  until  they 
have  been  hoarded  a  certain  time,  when  they  become  mealy.     Under  each  stalk  you  may 
expect  to  find  a  gallon  of  potatoes.     Those  planted  the  third  year  may,  perht^M,  produce 
two  sacks ;  and  their  increase  afterwards  will  be  very  considerably  greater.      Hius  it 
takes  full  three  years  to  form  an  adequate  judgment  of  potatoes  raised  from  seed,  and« 
after  all,  if  one  in  ten  succeed  so  as  to  be  worth  preserving,  it  is  as  much  as  can  be 
leadonably  expected. 

4837.  Some  if  the  earlier  sorts  of  potatoes  do  not  blossomj  and  consequently  do  not^ 
under  ordinary  management,  produce  seeds.  To  procure  blossoms  and  seeds  from 
these,  it  is  necessary,  from  time  to  time,  during  the  early  part  of  the  summer,  to  remove 
the  earth  fVom  the  roots  of  the  plants,  and  pick  off  Uie  tubersi  or  potatoes  as  they  begin 
to  form.  By  thus  preventing  the  strength  of  the  plant  ft^m  being  employed  in  forming 
tubers  at  the  root,  it  will  flow  into  the  leaves  and  herbage,  and  produces  blossoms  and 
apples.  Kniffht,  the  president  of  the  Horticultural  Sodety,  by  adopting  this  prac- 
tice, succeeded  in  procuring  seeds  from  some  sorts  of  potatoes,  which  had  never  before 
produced  blossoms ;  and  from  these  seeds  he  raised  excellent  varieties,  some  hardy  and 
less  early,  others  small  and  very  early.  He  farther  impregnated  the  blossoms  produced 
by  these  early  potatoes  with  other  sorts,  some  early  and  some  late  (in  the  way  in  which 
graciers  cross  the  breeds  of  cattle  to  improve  the  offspring),  and  he  succeeded  in  pro- 
ducing varieties  more  early  than  late  soi^  and  more  hardy  and  prolific  than  any  nearly 
potatoes  he  had  seen.  These  he  cultivate  in  his  fields,  deeming  them  preferable  to 
all  other  sorts  as  admitting  of  later  planting  and  earlier  removal,  and  this  practice  he 
justly  considered  as  highly  fiivorable  to  the  succeeding  crop  of  wheat. 

4838.  In  chooting  a  sort  or  sorts  of  potatoes  from  the  numerous  varieties  which  are 
to  be  found  every  where,  perhaps  the  best  way  is,  for  the  selector  to  procure  samples 
and  taste  them,  and  to  fix  on  what  best  pleases  his  palate.  The  shaw  is  one  of  the 
best  early  potatoes  for  general  field  culture ;  and  the  kidney  and  bread-fruit  are  good 
Borts  to  come  in  in  succession.  The  I^ncashire  pink  is  also  an  excellent  potatoe,  and  we 
have  never  in  any  part  of  the  British  isles  tasted  a  potatoe  equal  in  mealiness  and  flavor 
to  this  variety,  as  cultivated  round  Prescot,  near  I^verpool.  The  red  apple  and  tartan 
are  of  undoubted  preference  as  late  or  long  keeping  potatoes.  The  yam  is  decidedly 
the  best  potatoe  for  stock,  and  will  produce  from  twelve  to  fifteen  tons  per  acre. 

4839.  The  soil  in  whidi  the  potatoe  thrives  best  is  a  light  loam>  neither  too  dry.  nor  too 
moisty  but  if  rich,  it  is  so  much  the  better.  Tliey  may,  however,  be  grown  well  on 
knany  other  sorts  oif  lands,  especially  those  of  the  mossy,  moory,  and  other  similar  kinds, 
where  they  are  free  from  stagnant  moisture,  and  have  had  their  parts  well  broken  down 
by  culture,  and  a  reasonable  portion  of  manure  added.  The  best  flavored  table  potatoes 
mre  almost  always  produced  from  a  newly  broken  up  pasture  ground  not  manured  ;  or 
from  any  new  soil,  as  the  site  of  a  grubbed  up  copse  or  hedge,  or  the  site  of  old  buildings 
or  roads.  Repeated  on  the  same  soil  they  very  generally  lose  their  flavor.  Hie  yam 
produces  the  laigest  crops  on  a  loamy  and  rather  strong  soil)  though  it  will  grow  well 
on  any  that  is  deep  ploughed  and  well  manured. 
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4840.  In  preparing  the  tmlfor  potatoes,  it  is  of  much  importance  to  free  it  as  com- 
pletely as  possible  fi'om  weed  roots,  which  cannot  be  so  well  extirpated  afterwards,  as  in 
the  culture  of  turnips,  and  some  other  drilled  crops,  both  because  the  horse-hoe  must  be 
excluded  altogether  at  a  time  when  vegetation  is  still  vigorous,  and  because  at  no  period 
of  their  growth  is  it  safe  to  work  so  near  the  plants,  especially  after  they  have  made  some 
progress  in  growth.  It  is  the  earlier  time  of  planting,  and  of  finishing  the  after^culture, 
that  renders  potatoes  a  very  indifferent  substitute  for  fallow,  and  in  tiiis  respect  in  no 
degree  comparable  to  turnips.  For  this  reason,  as  well  as  on  account  of  the  great 
quantity  of  manure  required,  their  small  value  at  a  distance  from  large  towns,  and  the 
great  expense  of  transporting  so  bulky  a  commodity,  the  culture  of  potatoes  is  by  no 
means  extensive  in  the  best  managed  districts.  Unless  in  the  immediate  vicinity  of 
such  towns,  or  in  very  populous  manufacturing  counties,  potatoes  do  not  constitute  a 
regular  rotation  crop,  though  they  are  raised  almost  every  where  to  the  extent  required 
for  the  consumption  of  the  farmer  and  his  servants,  and,  in  some  cases,  for  occasionally 
feeding  horses  and  cattle,  particularly  late  in  spring.  The  first  ploughing  is  given  soon 
after  harvest,  and  a  second,  and  commonly  a  third,  early  in  spring ;  the  land  is  then 
laid  up  into  ridgelets,  from  twenty-seven  to  thirty  inches  broad,  as  for  turnips,  and 
manured  in  the  same  manner. 

4841.  The  best  manure  fir  thepotatoe  appears  to  be  littery  farm-yard  dung ;  and  the 
best  mode  of  applying  it  immediately  under  the  potatoe  sets.  Any  manure,  however, 
may  be  applied,  and  no  plant  will  bear  a  larger  dose  of  it,  or  thrive  in  coarser  or  leas 
prepared  manure :  even  dry  straw,  rushes,  or  spray  of  trees,  may  be  made  use  of  with 
success.  It  is  alleged,  however,  that  recent  horse  manure,  salt,  and  soapers  ashes,  have 
a  tendency  to  give  potatoes  a  rank  taste,  and  to  render  them  scabby. 

4842.  The  best  climate  for  the  potatoe  is  one  rather  moist  than  dry,  and  temperate 
or  cool,  rather  than  hot.  Hence  the  excellence  of  the  Irish  potatoes,  which  grow  in  a 
dry  loamy  calcareous  soil  and  mobt  and  temperate  climate :  and  hence,  also,  the  inferiority 
of  the  potatoes  of  France,  Spain,  and  Italy,  and  even  Germany.  In  short,  the  potatoe 
is  grown  no  where  in  the  world  to  the  same  degree  of  perfection  as  in  Ireland  and 
Lancashire,  and  not  even  in  the  south  of  England  so  well  as  in  Scotland,  and  the  north 
end  western  counties :  all  which  is,  in  our  opinion,  clearly  attributable  to  the  climate. 

484S.  The  season  fir  planting  early  potatoes  in  the  fields,  depends  much  on  the  soil. 
Where  this  is  very  dry,  as  it  always  ought  to  be  for  an  early  crop,  the  sets  may  be  put  in 
the  ground  in  March  or  earlier ;  but  for  a  full  crop  of  potatoes,  April  is  the  best  time 
for  planting.  Potatoes,  indeed,  are  often  planted  in  the  end  of  May,  and  sometimes 
even  in  June ;  but  the  crops,  although  often  as  abundant,  are  neither  so  mellow  cor 
mature,  as  when  the  sets  are  planted  in  April,  or  in  the  first  eight  or  ten  days  of 
May. 

4844.  In  preparing  the  sets  of  potatoes,  some  cultivators  recommetid  large  Sets,  others 
small  potatoes  entire,  and  some  large  potatoes  entire.  Others,  on  the  ground  of  ex- 
perience, are  equally  strenuous  in  support  of  small  cuttings,  sprouts,  shoots,  or  even  only 
the  eyes  or  buds.  With  all  these  different  sorts  of  sets,  good  crops  are  ststed  to  have  been 
raised,  though  tolerable  sited  cuttings  of  pretty  large  potatoes,  with  two  or  three  good 
eyes  or  buds  in  each^  are  probably  to  be  preferred.  Independent  of  the  increased  ex« 
pense  of  the  seed,  it  is  never  a  good  practice  to  make  use  of  whole  potatoes  as  sets.  The 
best  cultivators  in  Ireland  and  Scotland  invariably  cut  the  largest  and  best  potatoca 
into  sets,  rejecting  in  the  case  of  kidney  potatoes  the  root  or  mealy  etid  as  having  no 
bud,  and  the  top  or  watery  end  as  hanng  too  many.  No  objection  is  made  to  two  or 
even  tliree  buds  on  each  set,  though  one  is  considered  as  sufiicient  A  tery  slight 
exercise  of  commdn  sense  might  have  saved  the  advocates  for  shoots,  scooped  out  eyes, 
&C.  their  experiments  and  arguments,  it  being  evident,  as  Browti  has  observed,  to  every 
one  that  has  any  practical  knowledge  of  the  nature  of  vegetables,  that  the  8t^ength  of 
the  stem  at  the  outset  depends  in  direct  proportion  upon  the  vigor  and  power  of  the 
set.  The  set,  therefore,  ought  to  be  large,  rarely  smaller  than  the  fourth  psrt  of  the  po- 
tatoe ;  and  if  the  set  is  of  small  size,  one  half  of  thepotatoe  may  be  profitably  used. 
At  all  events,  rather  err  in  giving  over  large  sets,  than  in  making  them  too  small ;  be* 
cause  by  the  first  error^  no  great  loss  canbe  sustained ;  whereas,  by  the  other,  a  feeble 
cmd  late  crop  may  be  tlie  consequence. 

4845.  The  time  fir  cutting  the  sets  should  always  be  some  days  before  planthig,  that 
the  wounds  may  dry  up ;  but  no  harm  will  result  from  performing  this  operation  seversl 
weeks  or  months  beforehand,  provided  the  sets  are  not  exposed  too  mnch  to  the  drought 
so  as  to  deprive  them  of  their  natural  moisture. 

I  4846.  The  quantity  of  sets  depends  on  the  siie  Of  the  potatoes ;  in  general  where  thesets 

'  are  suflSciently  large  from  eight  to  ten  cwt.  tHll  be  required  for  an  acre  :  more  than  ten 

for  yams,  and  fewer  than  eight  cwt.  for  the  early  nonsuch  and  ash-leaved. 

4847.  The  modes  of  ptanting  the  potatoe  are  Various.  Where  spade  culture  is  em- 
ployed, they  are  very  fiequcntly  planted  on  beds  (provincially  laxy-beds),  of  four  or  six 
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feet  wide,  with  a  trendi  or  gutter  between  a  foot  or  eighteen  inches  in  width,  and  which 
supplies  soil  for  earthing  up  thb  potatoes.  This  is  the  rudest  mode  of  planting  and 
cultivating  potatoes,  and  unworthy  of  being  imitated  either  on  a  farm  or  g^uden.  Tbe 
next  mode  u  planting  on  a  plain  surface,  either  with  or  without  manure,  according  to 
the  state  of  the  soil.  Here  the  sets  are  placed  in  rows  at  from  eighteen  inches  to  two 
and  a  half  feet  distance  between  the  rows,  according  to  the  kind  of  potatcie,  and  from 
four  to  nine  inches  distant  in  the  rows.  In  planting,  a  hole  for  each  set  is  made  by 
a  man  with  a  spade,  while  a  woman  or  boy  drops  the  set,  and  the  earth  is  replaced ; 
or  the  potatoe  dibber  is  used,  and  the  ground  afterwards  slightly  harrowed.  Another 
mode  of  planting  on  a  plain  surface,  when  the  soil  is  inclined  to  be  dry,  is  in  some 
cases  practised,  which  is,  after  the  land  has  been  brought  into  a  proper  condition  fay 
ploughing  OTer  twice  or  oftener  and  well  harrowed,  to  spread  the  manure  regularly  over 
the  whole  surface,  the  sets  being  planted  in  every  third  furrow,  and  the  dung  with  the 
fine  earth  turned  upon  them  by  the  neit  furrow  of  the  plough.  In  this  way  the  manure 
is  however  placed  upon  the  sets,  which  has  on  experiment  been  fully  shown  to  be 
injurious  to  the  produce.  Besides,  from  the  whole  of  the  surface  of  the  ground  being 
covered  with  dung,  a  considerably  larger  proportion  must  be  requbite  than  when  depo- 
sited only  in  the  drills,  and  of  course  the  crop  cannot  be  cultivated  to  advantage  in 
that  respect. 

4848.  In  planting  the  jfotatoe  on  sward  landt  after  it  has  been  prepared  by  the  use  of  a 
plough  that  just  pares  off  the  surface  and  deposits  it  in  the  furrow,  it  is  advised  by 
Somerville  to  place  the  sets  upon  the  inverted  sod,  and  cover  them  with  the  loose  mould 
fkom  below  by  means  of  a  common  plough ;  or  the  trench  plough  may  be  used  with 
perhaps  more  advantage :  but  a  better  method  is  that  of  paring.and  burning.  In  some 
cases  the  practice  is,  however,  to  turn  down  the  turf  with  or  witliout  manure,  and  then  to 
put  in  the  sets  by  a  dibble ;  though  the  former  is  probably  the  better  practice,  as  tbe  turfy 
material  on  which  the  sets  are  put  soon  b^ins  to  dec^y,  and  the  purpose  of  a  manure  is 
in  some  measure  answered  by  it.  It  is  a  plan  that  may  be  adopted  with  advantage  where 
manure  is  scarce,  as  in  bringing  waste  and  other  coarse  grass  lands  into  the  state  of  pre- 
paration for  grain  crops. 

4849.  jt  mode  of  pUmting  potatoes  and  at  the  some  time  trenching  the  landf  is  pnu> 
tised  in  Lancashire,  and  in  some  districts  in  the  north-east  of  Scotland.  The  £urmer 
having  carried  the  dung,  and  laid  it  on  the  field  in  heaps,  at  proper  distances,  the  operation 
is  performed  by  the  manufacturers  and  people  who  rent  the  field,  and  in  the  following 
manner :  Across  the  end  of  the  ridge,  a  trench  is  formed,  about  three  feet  wide,  ana 
from  ten  to  fourteen  inches  deep,  according  to  the  depth  and  quality  of  the  subsoiL 
That  being  done,  a  second  trench  of  the  same  breadth  is  noarked  o^  and  the  surface-soil, 
to  the  depth  of  six  or  eight  inches,  is  thrown  into  tbe  bottom  of  the  former  trench,  over 
which  a  sufficient  quantity  of  dung  being  laid,  the  potatoes  are  planted  at  the  distance 
of  eight  or  ten  inches  from  each  other,  and  then  as  much  earth  is  taken  from  the  bottom 
of  the  second  trench,  as  is  necessary  for  covering  the  potatoe  sets,  and  of  making  up  the 
first  trench  to  its  former  level.  Thus  the  field  being  completely  trenched,  well  manured, 
and  kept  thoroughly  clean  by  repeated  hand>hoeings,  must  not  only  produce  an  abundant 
crop  of  potatoes,  but  also  be  in  high  condition  for  receiving  whatever  kind  of  seed  may 
be  afterwards  sown. 

4850.  The  mode  rfpUmting  potatoes  by  the  best  farmers  of  the  northern  districts,  is  in 
driUs  formed  by  the  plough  in  the  same  manner  as  in  preparing  the  land  for  turnips. 
The  SO&  is  laid  up  into  ridgelets  from  twenty-seven  to  thirty  Inches  broad,  tlie  manure 
is  distributed  between  them,  and  on  this  manure  the  sets  are  placed  from  four  to  eight 
inches  asunder :  they  are  then  covered  by  reversing  the  ridgelets. 

48.51.  The  planting  of  early  potatoes  is  carried  to  a  very  high  degree  of  perfection  in 
Lancashire.  It  is  stated  in  The  Lancashire  Agricuitwral  Report^  in  respect  to  the  raising 
of  seed  potatoes,  that  upon  the  same  ground  from  which  a  crop  has  already  been  taken, 
the  early  seed  potatoes  are  in  some  places  afterwards  planted ;  which,  after  being  got  up 
about  November,  are  immediately  cut  up  into  sets,  and  preserved  in  oat  husks  or  saw-dust, 
where  they  remain  till  March,  when  they  are  planted,  after  having  had  one  spit  taken  off, 
and  planted  with  another,  of  a  length  sufficient  to  appear  above  ground  in  the  space  of  a 
week.  But  the  most  approved  method  is,  to  cut  the  sets,  and  put  them  on  a  room-floor, 
where  a  strong  current  of  air  can  be  introduced  at  pleasure,  the  sets  laid  thinner,  as 
about  two  layers  in  depth,  and  covered  with  the  like  materials  (chaff  or  saw-dust)  about 
two  inches  thick :  this  screens  them  from  the  winter  frosts,  and  keeps  them  moderately 
warm,  causing  them  to  v^etate ;  but  at  the  same  time  admits  air  to  strengthen  them, 
and  harden  their  shoots,  which  the  cultivators  improve  by  opening  the  doors  and  windows 
on  every  opportunity  afforded  by  mild  soft  weather :  they  frequently  examine  them,  and 
when  the  shoots  are  sprung  an  inch  and  a  half,  or  two  inches,  they  carefully  remove  one 
half  of  their  covering,  with  a  wooden  rake,  or  with  the  hands,  taking  care  not  to  disturb 
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or  break  the  tboote.  Light  is  requisite  as  well  as  air,  to  strepgihcn  and  establish  tlie 
shoots ;  oti  which  account  a  green-house  has  the  advantage  of  a  room,  but  a  room  aaswess 
very  well  with  a  good  window  or  two  in  it,  and  if  to  the  sun  still  better.  In  this  manner 
they  suffer  them  to  remain  till  the  planting  season,  giving  them  all  the  air  possible  by  the 
doom  and  windows,  when  it  can  be  done  with  safety  from  frost :  by  this  method  the 
shoots  at  the  top  become  green,  leaves  are  sprung,  and  are  moderately  hardy.  They  then 
plant  them  in  rows,  in  the  usual  method,  by  a  setting-stick  ;  and  carefully  fill  up  the 
cavities  made  by  the  setting-stick ;  by  this  method  they  are  enabled  to  bear  a  little  froat 
without  injury.  The  earliest  potatoe  is  the  superfine  vrhite  kidney ;  from  this  sort,  upon 
the  same  ground,  have  been  raised  four  crops ;  having  sets  from  the  repodtoiy  mdy  to 
put  in  as  soon  as  the  other  were  taken  up ;  and  a  fkdh  crop  is  sometimes  raised  fiom  the 
same  lands,  the  same  year,  of  transplantkl  winter  lettuce.  The  first  crop  had  the  ad- 
vantage of  a  covering  in  frosty  nights.  It  is  remarked  that  this  useful  informaticm  was 
communicated  by  J.  Bluudell,  Ormskirk,  and  has  hitherto  been  known  only  among  a 
very  few  farmers. 

4852*  The  after  eulhtre  of  potatoes  consists  in  harrowing,  hoeing,  weeding,  and  earth- 
ing up.  All  potatoes  require  to  be  earthed  up,  that  is,  to  Inve  at  least  one  inch  in  depth 
of  earth  heap^  on  their  roots,  and  extending  six  or  eight  inches  round  their  stem.  Hie 
reason  of  this  is,  that  the  tubers  do  not,  properly  speaking,  grow  under  the  soil,  but 
mther  on,  or  just,  partially,  bedded  in  its  surface.  A  coating  of  earth,  therefore,  is 
ibund,  by  preserving  a  congenial  moisture,  greatly  to  promote  their  growth  and  magnU 
tude,  as  well  as  to  improve  their  quality,  by  preventing  the  potatoes  from  becoming  green 
on  the  side  next  the  light.  The  earth  may  be  thrown  up  from  the  trenches  betvmn  the 
beds  by  the  spade ;  or,  where  the  potatoes  are  planted  in  rows,  the  operation  may  be 
performed  with  a  small  plough,  drawn  by  one  horse,  or  by  the  hoe.  In  Scotland,  where 
the  potatoe  is  extensively  cultivated  by  the  farmer,  as  fiood  for  cattle  as  well  as  man,  the 
plough  is  universally  used.  In  Ireland^  when  the  bed,  or  lasy-bed  manner  is  adopted, 
the  cnrth  is  thrown  up  from  the  intervening  trenches.  The  hoe  is  generally  used  by 
market-gardeners. 

4853.  The  after  aiburef  where  potatoes  are  planted  in  ridgdettf  at  above  described  (485Qb ), 
commences  when  the  plants  begin  to  rise  above  the  surface.  They  are  then  harrowed 
across^  and  afterwards  the  horse-hoe,  or  small  lioeing  plough,  and  the  hand-hoe,  are 
ivpeatedly  employed  in  the  intervals,  and  between  the  plants,  as  long  as  the  progress  of 
the  crop  will  permit,  or  the  stete  of  the  soil  may  require.  The  earth  is  then  gathered 
once,  or  oftener,  from  the  middle  of  the  intervals  towards  the  roots  of  the  plants,  afler 
which  any  weeds  that  may  be  left  must  be  drawn  out  by  hand ;  for  when  the  radidea 
have  extended  far  in  search  of  food,  and  the  young  roots  b^n  to  form,  neither  the 
horse  nor  hand-hoe  can  be  admitted  without  injury. 

4854.  The  afler  culture  adopted  in  some  parts  of  Devonshire  is  somewhat  singular  and 
deserves  to  be  noticed.  The  sets  are  there  generally  cut  with  three  eyes  and  deposited 
at  the  depth  of  three  inches  with  the  spade  or  dibber ;  when  the  first  shoot  is  three 
inches  high,  prepare  a  harrow  with  thorns  interwoven  between  the  tines,  and  harrow  the 
ground  over  till  all  the  weeds  are  destroyed,  and  not  a  shoot  of  the  potatoes  left.  It 
may  seem  strange  that  such  an  apparent  destruction  of  a  crop  should  cause  an  increase  ; 
but  it  may  be  affirmed  as  an  incontestible  fact,  that  by  this  means  the  produce 
becomes  more  abundant  The  reason  appears  to  be  this ;  aithou(^  three  eyes  are 
left  to  a  piece  of  potetoe,  one  always  vegetates  before  the  others,  and  the  first  shoot  ia 
always  single ;  that  being  broken  ofl^  there  is  for  the  present  a  ceasation  of  v^eCatioa. 
Tlie  other  eyes  then  begin  to  vegetate,  and  there  appear  fresh  shoots  from  the  broken  eye  ; 
so  that  the  vegetation  is  trebled,  the  earth  made  loose,  and  the  lateral  shoote  more  freely 
expanded.  If  these  hints  are  observed,  the  produce  of  potatoes,  it  is  said,  wfll  exceed  a 
fifth  of  the  crop  obteined  by  the  usual  mode  <^  cultivation. 

4855.  Pinching  (ffthe  whole  of  the  potatoe  blossoms  is  a  part  of  after  culture  not  uhwor- 
thy  the  attention  of  the  farmer.  This  may  at  first  sight  appear  too  minute  a  matter  to 
enter  into  the  economy  of  farm  management.  But  when  it  is  considered  that  the  seed 
is  the  essential  part  of  every  plant,  and  that  to  which  the  ultimate  efibrts  of  nature  are 
always  directed,  it  will  be  allowed  that  an  important  part  of  the  nourishment  of  every 
v^eteble  must  be  devoted  for  this  purpose.  In  the  case  of  the  potatoe,  every  person 
knows  that  the  weight  of  the  potetoe  •apples,  grown  by  a  single  plant,  is  very  considerable. 
Now  we  have  seen  (4837.)  that  apples  maybe  produced  instead  of  tubers  in  cariy 
potatoes,  from  whence  it  may  justly  be  inferred,  that  more  tubers  may  be  produced  in 
late  ones  by  preventing  tlie  growth  of  the  apples.  Such  was  the  reasoning  of  Knight, 
end  by  repeatedly  making  the  experiment,  he  came  to  this  conclusion,  that  in  ordinary 
eases  of  field  ailture,  by  pinching  off  the  blossoms  of  late  crops  of  potatoes,  toon  than 
one  ton  per  acre  of  additional  tubers  will  be  produced.  The  experimenta  are  related  ra 
the  second  volume  of  The  HorHcuUural  Transactions^  and  the  practice  is  ttmilar  t»  one 


Book  VL  THE  POTATOE.  78S 

common  among  the  growen  of  bulbous  rooti  in  Hol]nnd,aa  alluded  to  by  Dr.  Dwwin, 
who  also  recommencU  its  application  to  the  potatoe.  A  womany  or  boy,  will  crop  the 
blossoms  Arom  an  acre  of  potatoes  in  a  day,  or  even  in  less  time  where  the  crop  is  not 
excessively  luxuriant. 

4856.  Tkt  taking  of  the  crap  of  potatoes  is  on  a  small  scale  generally  performed  with 
the  spade  or  three  pronged  fork ;  but  under  judicious  farm  management  and  ^e  row 
culture  by  the  common  pk>ugh.  Tlie  coulter  is  removed  and  the  plough  goes  first  along  one 
side  of  all  the  ridgelets  of  abridge,  or  any  convenient  breadth,  and  then,  when  the  potatoes 
so  brought  to  view  are  gathered  by  women  placed  at  proper  distances,  it  returns  and 
goes  along  the  other  side.  When  the  land  is  somewhat  moist,  or  of  a  tenacious  quality, 
the  furrow'slice  does  not  give  out  the  roots  fteely,  and  a  harrow  which  follows  the  plough 
is  commonly  employed  to  break  it  and  separate  them  from  the  mould.  Various  con- 
trivances have  been  resorted  to.  for  this  purpose.  A  circular  harrow  or  break  to  be  attach* 
ed  to  the  plough,  of  rery  recent  invention,  has  been  found  to  answer  the  puipose  well, 
and  to  effect  a  considerable  saving  of  labor. 

4&57.  A  mode  of  taking  part  of  a  crop  suited  to  cottagers  and  others,  especially  in  years 
of  scaici^,  deserves  to  be  mentioned.  Having  ascertained  that  some  of  the  tubers  have 
attained  an  eatable  sise,  go  along  the  rows  and  loosen  the  earth  about  each  plant  with  a 
blunt  stick,  taking  two  or  three  of  the  largest  tubers  from  each  and  returning  the  earth 
carefully.  By  tide  means  both  an  early  supply,  and  the  advantage  of  two  crops,  may  be 
obtained ;  for  the  tubers  which  ramain  will  increase  in  sise,  having  now  the  nourishment 
destined  to  complete  the  growth  of  those  removed. 

4858*  Potatoes  inUnded  for  teed  should  be  taken  up  a  fortnight  or  three  weeks  before 
fully  ripe,  for  reasons  that  will  be  given  in  treating  of  the  diseases  of  this  plant.  Hie  ill 
shaped,  small,  bruised,  or  diseased  tubers,  should  be  laid  aside,  and  the  fairest  and  best 
dried  io  the  sun,  a^d  spread  on  a  cellar  or  loft  floor,  and  covered  with  ashes  or  chaff  of 
aufficient  fhirkncss  to  ke^  out  the  frost.  In  tins  state  they  may  remain  till  wanted  for 
cutting. 

4859.  Potatoes  are  Mared  and  preserved  in  houses,  cellars,  pits,  pics,  and  camps.  Whaft- 
ever  mode  is  adopted,  it  is  essential  that  the  tubers  be  perfectly  dry,  otherwise  they  are 
-certain  of  rottioff ,  and  a  few  rotten  potatoes  will  contaminate  a  whole  mass.  Putting 
them  into  dose  nouses,  and  covering  them  well  up  with  dry  straw,  is  the  moat  effectual 
mode,  and  that  which  is  genendiy  adopted.  In  some  ports  of  Scotland  it  is  a  common 
practice  to  dig  pits  in  the  potatoe>field,  when  the  soil  is  dry  and  liglit,  and,  putting  in 
.potatoes  to  the  depth  of  three  or  four  feet,  to  lay  a  little  dry  straw  over  them,  and  then 
cover  them  up  with  earth,  so  deep  that  no  frosts  can  affect  them.  Another  method, 
which  is  practised  in  England  as  well  as  Scotland,  is  to  put  them  together  in  heaps,  and 
cover  them  up  with  stnw,  in  the  manner  of  preserving  turnips,  with  this  addition,  that 
the  heaps  are  afterwards  well  covered  with  earth,  and  so  closely  packed  together  as  to 
exclude  frost.  The  farmers  in  Lancashire  sort  and  separate  their  potatoes  in  the  course 
of  taking  them  up  according  to  their  sizes,  and  are  particularly  careful  to  throw  aside  all 
those  that  are  spoiled  before  nising,  or  that  are  cut  in  the  taking  up.  This  is  a  very 
necessary  and  proper  precaution  (althouffh  by  no  means  generally  attended  to),  as  tbe 
crop  must  have  a  much  better  chance  for  keeping,  than  when  diseased  or  cut  potatoes  are 
stored  up  with  it.  It  is  also  of  great  advantage  to  have  the  work  performed  in  a  dry 
seaaon,  as  the  potatoes  seldom  keep  well  when  taken  up  wet,  or  when  placed  in  any  sort 
4>f  repository  for  keeping  while  in  that  state. 

4860.  Sut  the  best  wa^  of  storing  potatoes^  Young  says,  is  in  what  are  called  potaUie-pieB. 
A  trench,  one  foot  deep  and  six  wide,  is  dug,  and  the  earth  clean  shovelled  out,  and  laid 
on  one  side,  this  has  a  bedding  of  stnw,  and  the  one4iorBe  oaru  shoot  down  the  potatoes 
into  the  trench ;  women  pile  them  up  about  three  ISeet  high,  in  the  shape  of  a  house  roof; 
straw  is  then  carefully  lidd  on  sit  or  eight  inches  thick,  and  covered  with  earth  a  foot 
thick,  neatly  smoothed  by  flat  strokes  of  the  spade.  In  this  method  he  never  lost  any  by 
the  severest  frosts;  but  in  cases  of  its  freenng  with  uncoonnon  severity,  another  coat  of 
straw  over  all  gives  absolute  security.  Hiese  pies  when  opened,  shcwjd  each  be  quite 
cleared,  or  they  are  liable  to  depredation.  To  receive  one  at  a  time,  besides  also  bcins  at 
flat  filled  fix*  immediate  use,  he  Iws  a  house  that  holds  about  700  bushels,  formed  of 
posts  from  fir  plantations,  with  wattled  sides,  then  a  layer  of  straw,  and  against  that  earth 
aix  flMt  thick  at  the  bottom  and  eighteen  inches  at  top ;  the  roof  flat,  with  a  stack  of  beans 
upon  it.  This  he  has  found  frost  tight.  The  beans  keep  out  tlie  weather,  he  says,  and 
yet  admit  any  steam  which  rises  from  the  roots,  which,  if  it  did  not  escape,  would  rot 
them. 

4861.  Beveral  other  modes  of  preserving  poUUoes  are  in  use  in  different  places.  In  Rut- 
landsUra,  Marshal  says,  the  method  of  laying  up  potatoes  is  universally  that  of  camping 
tkwm ;  a  method  somewhat  similar  to  the  above,  but  which  requires  to  be  described. 
Gamps  are  shallow  pits,  filled  and  ridged  up  as  a  roof  with  potatoes;  which  are  covered 
up  wkb  the  ttoavaftod  mould  of  the  pit.    This  is  a  happy  meaUy  he  thinks,  between  bury- 
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tDg  tfaem  in  deqp  pits,  and  laying  tfaem  upon  the  suHsce.'  Gimps  tre  of  Tsrious  sises ; 
being  too  frequently  made  in  a  long  square  fonn  like  a  com-ricky  and  of  a  siae  propor- 
tionMi  to  the  quantity  to  be  laid  up.  It.  has,  however,  been  found  by  experience,  that 
when  the  quantity  is  large,  they  are  liable  to  beat  and  spoil;  much  damage  having  some- 
Cimea  been  sustained  by  this  imprudence.  Experienced  campers  hold  that  a  cunp  should 
not  be  more  than  three  feet  wide ;  four  feet  is  perhaps  as  wide  as  it  can  be  made  with 
propriety,  proportioning  the  length  to  the  quantity ;  or,  if  this  be  very  laige,  forming  a 
range  of  short  ones  by  the  side  of  each  other.  The  usual  depth  is  a  foot.  The  bottom 
of  the  trench  being  bedded  with  dry  straw,  the  potatoes  are  deposited,  ridging  them  up 
as  in  measuring  them  with  a  bushel.  On  each  side  the  roof  long  wheat  straw  is  laid, 
neatly  and  evenly  as  thatch ;  and  over  this  the  mould  raised  out  of  the  trench,  is  evenly 
spresid ;  making  the  surface  firm  and  smooth  with  the  back  of  the  spade.  A  coat  of  coal 
ashes  is  sometimes  spread  over  the  mould,  as  a  still  better  guard  against  frost.  It  is 
needless  to  observe  that  a  camp  should  have  a  dry  situation  ;  and  that  the  roots  ought  to 
be  deposited  in  as  dry  a  state  as  possible.  These  camps  are  tapped  at  the  end,  some 
bavins,  or  a  quantity  of  loose  straw  being  thrust  close  in  the  opened  end,  as  a  bung  or 
safeguard.  As  it  is  a  matter  of  the  highest  importance  to  preserve  this  root  without 
spoiling  during  the  whole  year,  it  has  been  suggested,  that  the  best  method  yet  discovered 
for  keeping  potatoes  sound  for  the  longest  period,  is  to  spread  them  on  a  dry  floor  early  in 
the  spring,  and  to  rub  off  the  eyes  occasionally,  as  they  appear  to  have  a  tendency  to  push 
out ;  by  using  these  precautions,  Donaldson  has  frequently  seen  potatoes  kept  in  good 
condition  till  the  month  of  June. 

486S.  In  Canada  and  Russia  the  potetoe  is  preserved  in  boxes  in  houses  or  cellars 
heated  to  a  certain  temperature  by  stoves.     (Farm.  Mag,  vol.  xx*  p.  449. ) 

4863.  To  keep  jtoUUoes  any  length  of  time,  the  most  effectual  way  is  to  place  tfaem  in 
thin  layers  on  a  platform  suspended  in  an  ice  cellar.  There  the  temperature  being 
always  below  that  of  active  vegetation  they  will  not  sprout,  while  not  being  many  degrees 
below  the  freezing  point  the  tubers  will  not  he  frost  bit.  Another  mode  is  to  scoop  out 
the  eyes  by  a  very  small  scoop,  and  keep  the  roota  buried  in  earth.  A  third  mode  is  to 
destroy  the  vital  principle  by  kiln  drying,  steaming,  or  scalding. 

4864.  The  jniduce  <if  the  potatoe  varies  from  five  to  eight,  and  sometimes  ten  ix 
twelve  tons  per  acre ;  the  greatest  produce  is  from  the  yam,  which  has  been  known  to 
produce  twelve  tons  or  480  bushels  per  acre.  The  haulm  is  of  no  use  but  as  manure, 
and  is  very  generally  burned  for  that  purpose,  being  slow  of  rotting. 

4865.  The  application  of  the  jxUatoe  crcp  of  the  greatest  importance  is  as  huoum  food* 
on  which  it  is  unnecessary  to  enlarge.  Einhoff  found  mealy  potatoes  to  contain  twenty- 
four  per  cent  of  their  weight  of  nutritive  matter,  and  rye  seventy  parts.  Consequently 
sixty,  four  and  a  half  measures  of  potatoes  afford  the  same  nourishment  as  twenty-four 
measures  of  rye.  A  thousand  parts  of  potatoe  yielded  to  Sir  H.  Davy  from  200  to  S0O 
parts  of  nutritive  matter,  of  which  from  155  to  200  were  mucilage  or  starch,  fifteen  to 
twenty  sugar,  and  thirty  to  forty  gluten.  Now,  supposing  an  acre  of  potatoes  to  weigh 
nine  tons,  and  one  of  wheat  one  ton,  which  is  about  the  usual  proportion,  then  as  1000 
parts  of  wheat  afford  950  nutritive  parts,  and  1000  of  potatoe  say  280,  the  quantity  of 
nutritive  matter  afforded  by  an  acre  of  wheat  and  potatoes  will  be  nearly  as  nine  to 
four;  so  that  an  acre  of  potatoes  will  supply  more  than  double  the  quantity  of  hunaan 
food  afforded  by  an  acre  of  wheat.  The  potatoe  is  perhaps  the  only  root  grown  in  Britain 
which  may  be  eaten  every  day  in  the  year  without  satiating  the  palate,  and  the  same 
thing  can  only  be  said  of  the  West  India  yam,  and  bread  fruit.  They  are,  therefore^ 
the  only  substitute  that  can  be  used  for  bread  with  any  degree  of  success,  and  indeed  they 
ollen  enter  largely  into  the  composition  of  the  best  loaf  bread  without  at  all  injuring 
either  its  nutritive  qualities  or  flavor.  {£din»  Encyc»  art  Baking.)  In  the  answer  by 
Dr.  Tissot  to  M.  linquet,  the  former  objects  to  tlie  constant  use  of  potatoes  as  food, 
not  because  they  are  pernicious  to  the  body,  but  because  they  hurt  the  faculties  of  the 
mind.  He  owns  that  those  who  eat  maize,  potatoes,  or  even  millet  may  grow  tall  and 
acquire  a  large  size ;  but  doubts  if  any  such  ever  produced  a  literary  work  of  merit. 
It  does  not,  however,  by  any  means  appear  that  the  very  general  use  of  potatoes 
in  our  own  country  has  at  all  impaired  either  the  health  of  body  or  vigor  of  mind 
of  its  inhabitants.  , 

4866.  The  meal  of  potatoes  may  be  preserved  for  years  closely  padied  in  barrds, 
or  unground  in  the  form  of  slices ;  these  slices  having  been  previously  cooked  or  dried 
by  steam,  as  originally  suggested  by  Forsyth,  of  Edinburgh.  {Encyc.  Brit.)  Some 
German  philosophers  have  tdso  proposed  to  freeze  the  potatoe,  by  which  the  feculous  mat- 
ter is  separated  from  the  starch,  and  the  latter  being  then  dried  and  conipresaed,  may  be 
preserved  for  any  length  of  time,  or  exported  with  ease  to  any.  distance.  {Annalen  des 
jtckerbaues,yoh  iii.  s.  389.) 

4867.  The  ordinary  economical  appHcalionM  of  the  potatoe,  next  to  those  of  the  cuHoary 
and  baking  arts,  is  in  starch  making  and  the  distillery.    Starch  is  readily  .made  from  the 
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scraped  and  washed  tubers  cutinto  small  pieces  and  steeped  in  water;  and  aspirit  is  dis. 
tilled  from  mashed  potatoes  fermented,  so  as  to  change  a  portion  of  the  starch  into  sugar. 
In  general  it  is  found  that  three  and  a  half  bushels  of  potatoes  afford  the  same  quantitY 
of  spirit  as  one  of  malt. 

4868.  Among  exiraordmary  appUcoHona  of  the  potatoe,  may  be  mentioned  cleaning 
woollens,  and  making  wine  and  ardent  spirit. 

4869.  Oeamng  vfooUens,  Tlie  refuse  of  potatoes  used  in  making  starch  when  taken 
from  the  sieve,  possesses  the  property  of  cleansing  woollen  cloths,  without  hurting  their 
color;  and  the  water  decanted  iVom  the  starch  powder  is  excellent  for  cleansing  silks, 
without  the  smallest  injury  to  the  color. 

4870.  JVinet  of  considerable  quality,  may  be  made  from  frosted  potatoes,  if  not  so  much 
frosted  as  to  have  become  soft  and  waterish.  The  potatoes  must  be  crushed  or  bruised 
widi  a  mallet,  or  put  into  a  cider  press.  A  bushel  must  have  ten  gallons  of  water,  pre- 
pared by  boiling  it,  mixed  with  half  a  pound  of  hops,  and  half  a  pound  of  common  white 
ginger.  This  water,  after  having  boiled  for  about  half  an  hour,  must  be  poured  upon 
the  bruised  potatoes,  into  a  tub  or  vessel  suited  to  the  quantity  to  be  made.  After  standing 
in  this  mixed  state  for  three  days,  yeast  must  be  added  to  ferment  the  liquor.  When 
the  fermentation  has  subsided,  the  liquor  must  be  drawn  off,  as  fine  as  possible,  into  a 
cask,  adding  half  a  pound  of  raw  sugar  for  every  gallon.  After  it  has  remained  in  the 
cask  for  tiiree  montiis,  it  will  be  ready  for  use. 

4871.  jirdent  spirit.  Potatoes  that  have  been  injured  by  the  frost,  produce  a  much 
greater  quantity  of  spirit,  and  of  a  much  finer  quality  than  those  that  are  fresh ;  tiiey  re- 
quire a  proportion  of  malt- wash  to  promote  the  fermentation.  About  one-fourth  part  of 
malt-worte,  or  wash,  ought  to  be  fermented  at  least  six  hours  before  the  potatoe  wash  is 
joined  to  it;  oUierwise  the  potatoe  Wash  liaving  an  aptitude  to  ferment,  will  be  iipe  for 
the  still  before  the  malt- wash  is  ready ;  hence  the  eflfect  will  be,  to  generate  an  add  which 
Kiiders  the  spirit  coarse,  and,  when  diluted  witii  water,  of  a  milky  or  bluish  color. 
When  the  spirit  is  strong,  Uie  acid  is  held  in  solution ;  but  appears  as  above,  when  diluted 
with  water.     {Farmer's  Mag,  vol.  xvii.  p.  325.) 

4872.  In  the  apjtlication  of  potatoes  as  food  for  lioe-'Stocky  they  are  often  joined  with 
hay,  straw,  chaff,  and  other  similar  matters,  and  have  been  found  useful  in  many  cases, 
especially  in  the  later  winter  months,  as  food  for  horses,  cows,  and  other  sorts  of  live- 
stock. With  these  substances,  as  well  as  in  combination  with  other  materials,  as  bean  or 
Urley-meal  and  pollard,  they  are  used  in  the  fattening  of  neat  cattie,  sheep  and  hogs. 
Potatoes  are  much  more  nutriUve  when  boiled ;  they  were  formerly  cooked  in  this 
way,  but  are  now  very  generally  steamed,  especially  in  the  north.  ITie  practice  has 
been  carried  to  the  greatest  extent  by  Curwen  in  feeding  horses.  He  gives  to  each  hprse, 
daily,  one  and  a  half  stone  of  potatoes  mixed  with  a  tenth  of  cut  straw.  One  hundred 
and  twenty  stones  of  potatoes  require  two  and  a  quarter  bushels  of  coals  to  steam  thenu 
An  acre  of  potatoes,  he  considers,  goes  as  far  in  this  way  as  four  of  hay.  Von  Thaer 
found  them,  when  given  to  live-stock,  produce  more  manure  than  any  other  food : 
100  lbs.  of  potatoes  producing  66  lbs.  of  manure  of  the  very  best  description.  The 
baking  of  potatoes  in  an  oven  has  also  been  tried  with  success.  {Comm.  Board  of  Agri- 
cu/ture,  vol.  iv. ) ;  but  the  process  seems  too  expensive.  They  are  also  given  raw  to  stock 
of  every  description,  to  horses  and  hogs  washed,,  but  not  washed  to  cows  or  oxen. 
Washing  was  formerly  a  disagreeable  and  tedious  business,  but  is  now  rendered  an  easy 
matter,  whether  on  a  large  or  small  scale,  by  the  use  of  the  washing  machine. 

4873.  Frosted  potatoes  may  be  applied  to  various  useftil  purposes,  for  food  by  thaw- 
ing in  cold  water,  or  being  pared,  then  thawed  and  boiled  with  a  littie  salt.  Salt,  or 
saltpetre,  chaff,  or  bruised  oats,  boiled  with  them,  will  render  them  fit  food  for  cattie, 
swine,  poultry,  &c.  Starch,  and  paste  for  weavers,  bookbinders,  and  shoemakers,  may 
be  made  from  them  when  too  sweet  to  be  rendered  palatable,  and  also  an  ardent  spirit, 
from  hydrometer  proof  to  10  per  cent,  over  proof. 

4874.  Uie  diseases  of  the  potatoe  are  chiefly  the  scab,  the  worm,  and  curl.  The  scab, 
or  ulcerated  surface  of  the  tubers,  has  never  been  satisfactorily  accounted  for.  Some 
attributing  it  to  the  ammonia  of  horse-dung,  others  to  alkali,  and  some  to  the  use  of  coal 
ashes.  Change  of  seed,  and  of  ground,  are  the  only  resources  known  at  present  for 
this  malady.  The  worm  and  grub  both  attack  the  tuber,  and  the  same  preventative  u 
recommended.  The  only  serious  disease  of  the  potatoe  is  the  curl,  and  this  is  now  as- 
certained to  be  produced  by  the  too  great  concentration  of  the  sap  in  the  tuber,  and 
this  concentration,  or  thickening,  is  prevented  by  early  taking  up.  Hiis  discovery  was 
first  made  by  the  farmers  near  Edinburgh  observing  that  se^  potatoes  procured  from 
the  moors,  or  elevated  cold  ground,  in  the  internal  parts  of  the  country,  never  suffered 
from  the  curl,  and  it  consequently  became  a  practice,  every  three  or  four  years,^  to  pro- 
cure a  change  of  seed  from  these  districts.  On  enquiry,  it  was  found,  that  the  potatoes 
in  these  upland  grounds  continued  in  a  growing  state  till  the  haulm  was  blackened  by 
ihe  first  frosta  of  October.     They  were  then  taken  up,  when,  of  course,  they  could  not 
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be  ripe.     Subsequent  experiments,  wfaicb  will  be  found  detailed  in  The  Farmer's  Maga» 

xhUi  and  Caiedonian  and  London  Horticultural  TrantacHont,  haye  firmly  established  the 

fkcty  that  the  curl  is  prevented  by  using  unripe  seed,  therefore  the  fanner  ought  to  select 

his  seed  stock  a  fortnight  or  three  weeks  before  he  takes  up  the  general  crop,  as  already 

recommended.  It  Is  siso  a  safe  practice  frequently  to  change  the  seed,  and  also  to  change 

the  variety. 

4875.  Skerr^,  an  Ingenious  neculator  and  yet  practical  agricultufitt,  la  of  opinion  that  there  are  only 
two  cauaea  for  we  caried  diaorder  in  mtatoea.  The  fint  ia  excMiive  aeed  beanngt  that  ia,  carrying  freat 
quantities  of  oluma  or  aimlea ;  (tota  the  efdecta  of  whicli,  if  tlie  plant  be  not  too  (kr  advanced  in  life,  it 
may  recover  ror  a  time,  by  removing  it  to  a  ahady  or  ufdand  aituation.  The  second  cauae  ia  time  or  old 
age,  which  never  lUla  ultimately  to  bring  the  cuned  or  shrivelled  diaorder,  followed  by  death,  on  the 
wnole  animal  and  vegetable  kingdoms.  An  old  decaying  oak  Is  an  instance  of  the  curled  or  snrivdled 
atate  of  trees  from  age,  as  is  **  the  lean  and  slippered  pantaloon'*  of  the  curled  disorder  fh>m  old  age  in 
the  human  species.  An  apple  tree,  again,  that  has  carried  extraordinary  crops  of  fTuit  within  a  few  years, 
is  oftm  in  the  state  of  a  potatoe  curled  from  excessive  apple  bearing }  so  is  a  hart,  or  a  buck,  immediate 
alter  the  rutting  season.  Both  the  tree  and  animals  will  recover  thar  health  and  vigor  for  a  time,  unlcsa 
they  are  too  old,  or  have  gone  to  the  very  greatest  and  last  extremity  in  seed  bearing  and  venery,  in  which 
caaes  the  eflkcts  win  be  the  same  as  those  of  time,  via.  death.  It  is  not  then  to  over-npening  the  tubers  that 
the  curled  disorder  in  potatoes  is  to  be  attributed,  but  to  time  and  seed-bearing,  that  i^  canying  great 
quantities  of  plums  or  apples. 

Sect.   II.      The  Turnip. -^  Brasska  Rapa^  L.   Tetrad*  SiHq.  L,  and  Crue^erem^  J. 

Bwe^  Fr. ;  Rvbey  Ger. ;  and  JRa/io.  Ital. 

4876.  The  fumop  is  a  native  of  Britain,  but  in  its  wild  state  is  not  to  be  recognised  by 
ordinary  observations  from  wild  mustard.  It  was  cultivated  as  food  for  cattle  by  the 
Romans  ;  and  has  been  sown  for  the  wame  purpose  in  the  fields  of  Germany  and  the  low 
countries  from  time  immemorial.  AVhen  ^ey  were  introduced  in  this  country,  as  a  field 
plant,  is  unknown ;  but  it  is  probable  turnips  would  be  found  in  some  gardens  of  con- 
vents jfrom  the  time  of  the  Romans ;  and  it  is  certain  that  they  were  in  field  culture 
before  the  middle  of  the  seventeenth  century,  though  then,  and  for  a  long  time  after- 
wards, in  a  very  inferior  and  ineffectual  manner.  It  has  been  stated  that  turnips  were 
introduced  from  Hanover  in  George  I.'s  time ;  but  so  (ar  from  this  having  been  the  case, 
George  II.  caused  an  abstract  of  the  Norfolk  system  of  turnip  husbandry  to  be  drawn 
up  for  the  use  of  his  subjects  in  Hanover.  {Campbeltt  Polit.  Survey ^  &c.  vol.  iii.  p.  80.) 
"Ilie  introduction  of  improved  turnip  culture  into  the  husbandry  of  Britain,  Brown 
observes,  "  occasioned  one  of  those  revolutions  in  rural  art  which  are  constantly  oc- 
curring among  husbandmen ;  and,  though  the  revolution  came  on  with  slow  and  gradual 
steps,  yet  it  may  now  be  viewed  as  completely  and  thoroughly  established.  Before  the 
introduction  of  this  root,  it  was  impossible  to  cultivate  light  soils  successfully,  or  to  devise 
suitable  rotations  for  cropping  them  with  advantage.  It  was  likewise  a  difficult  task  to 
support  live-stock  through  the  winter  and  spring  months ;  and  as  for  feeding  and  pre- 
paring cattle  and  sheep  for  market  during  these  inclement  seasons,  the  practice  wa& 
hardly  thought  of,  and  still  more  rarely  attempted,  unless  where  a  full  stock  of  hay  was 
provided,  which  only  happened  in  very  few  instances.  Tlie  benefits  derived  from  turnip 
husbandry  are,  therefore,  of  great  magnitude.  Light  soils  are  now  cultivated  vrith  profit 
and  fiiicility ;  abundance  of  food  is  provided  for  man  and  beast ;  the  earth  is  turned  txk 
the  uses  for  which  it  is  physically  calculated ;  and,  by  being  suitably  cleaned  with  this 
preparatory  crop,  a  bed  is  provided  for  grass  seeds,  wherein  they  florish  and  prosper 
with  greater  vigor  than  after  any  other  preparation.*'     ( T^reatise  on  Bural  JJTain.) 

4877.  Tur7Uj}t  and  clover,  it  is  elsewhere  observed,  **  are  the  two  main  pillars  of  the 
best  courses  of  British  husbandry ;  they  have  contributed  more  to  preserve  and  augment 
the  fertility  of  the  soil  for  producing  grain  —  to  enlarge  and  improve  our  breeds  of  cattle 
and  sheep  —  and  to  afford  a  regular  supply  of  butcher^s  meat  all  the  year,  than  any  other 
crops ;  and  they  will  probably  be  long  found  vastly  superior,  for  extensive  cultivation,  to 
any  of  the  rivals  which  have  often  been  opposed  to  them  in  particular  situations.  Though 
turnips  were  long  cultivated  in  Norfolk  before  they  were  known  in  the  northern  counties^ 
yet  it  is  an  undoubted  fact  that  their  culture  was  first  brought  to  perfection  in  Roxburgh- 
shire, Berwick8hire>  and  Northumberland,  and  chiefly  through  the  exertions  of  Dawson^ 
of  Frogden,  in  the  first  named  county,  and  Bailey,  of  Chillingham,  in  the  latter. 

4878.  The  varietiet  of  turnip  grown  by  fanners  suty  be  arranged  as  whites  and 
yellows. 

4879.  Ofv^itetumipif  by  far  the  best  and  most  generally  cultivated,  is  the  globe  ^ 
but  there  are  also  the  green  topped,  having  the  bulb  tinged  ;  greenish  and  purple  topped, 
with  the  bulb  reddish,  which,  though  they  do  not  produce  so  large  a  crop  as  the  gl<^  or 
oval,  stand  the  winter  better,  and  tlie  red  topped,  it  is  said,  will  keep  till  February.  The 
pudding,  or  tankard  turnip,  has  a  white  bulb  which  rises  from  eight  to  twelve  incbeshigh, 
Qtanding  almost  wholly  above  ground.  It  is  less  prolific  than  any  of  the  ethen,  and 
more  liable  to  be  attacked  by  frost 

4880.  (jf  yellow  turnips^  there  are  the  field  yellow,  which  is  more  hardy  than  the  globe^ 
and  answers  well  for  succeeding  that  variety  in  qpring;  and  the  rata  baga,  or  Swedfida 
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turnip,  which  may  be  preserved  for  consumption  till  June.  The  Siberian  turnip  has  * 
bulb  and  a  brancbj  top,  but  both  of  inferior  quality.  It  is  a  hybrid  between  a  white 
nita  baga  and  field  cabbage,  or  between  rape  and  cabbage. 

4881.  New  tforietieg  are  obtained  by  selection  and  by  counter  impregnation ;  but  in 
either  case  the  greatest  care  is  requisite  to  keep  the  plants  at  least  a  furlong  lit)m  any 
others  of  the  brassica  tribe  likely  to  flower  at  the  same  time,  otherwise  the  progeny  wiU 
certainly  be  hybridised. 

4882.  2%e  choice  of  torts  may  be  considered  as  limited  to  the  white  globe,  yellow,  and 
Swedish,  according  as  early,  middling,  or  late  suppUes  are  wanted.  No  other  Tarietiea 
are  grown  by  the  best  farmers. 

488S.  In  the  choice  of  teed  the  farmer  must  rely  on  the  integrity  of  the  seed-dealer,  aa 
it  is  impossible  to  discover  fVom  the  grains  whether  they  will  turn  out  true  to  their 
kinds.  Tumip*seed  requires  to  be  frequently  changed ;  and  the  best  is  generally  pro- 
cured from  Norfolk  and  Northumberkuid.  The  Norfolk  seed,  Forsyth  olMerves,  is  sent 
to  most  parts  of  the  kingdom,  and  even  to  Ireland :  but  after  two  years  it  degenerates  ; 
so  that  those  who  wish  to  have  turnips  in  perfection,  should  procure  it  fresh  every  year 
from  Norwich,  and  they  will  find  their  account  in  so  doing.  For,  fVom  its  known  repib- 
tation,  many  of  the  London  seedsmen  sell,  tender  that  character,  seed  raised  in  the 
vicinity  of  the  metropolis,  which  is  much  inferior  in  quality. 

4881  TmTt^h-teed  vdU  grow  qf  anif  age,  if  it  has  been  csrefUlly  {Mrewrved ;  that  which  is  new  cornea  op 
flnt,  and  therefore  It  to  not  a  bad  plan  to  mix  new  and  old  tofjether,ai  a  meant  of  securing  a  braiid  agaioat 
drought  or  the  fly.  Whether  plants  from  new  or  old  seed  are  roost  secure  tnm  the  depredations  of  the 
fly,  to  perhaps  a  question  which  cannot  be  easily  determined,  even  by  experiments ;  for  concomitant  drcum. 
stances  are  frequently  so  much  more  operative  and  poweirul  as  to  render  the  diAranoe  between  them,  if 
there  be  any,  imperceptible.  It  to,  howerer,  known  to  every  practical  man,  that  new  ieed  Tcsetates 
•ereral  davs  before  the  old,  and  more  vigorously ;  and  it  to  equally  well  known  that  the  healthy  md 
vigorous  plants  escape  the  fly,  when  the  stinted  and  sickly  seMom  or  never  escape  it  Hence  it  would  seem, 
that  new  seed,  aeterit  pariitu.  Is  more  secure  fkom  the  fly  than  old. 

4885.  The  toil  for  turnips  should  always  be  of  a  light  description.  In  favorable 
seasons  very  good  crops  may  be  raised  on  any  soil ;  but  from  the  di£Bculty  of  removing 
them,  and  the  injury  which  the  soil  must  sustain  eitl^er  in  that  operation,  or  in  eating 
them  on  the  spot  with  sheep,  they  never  on  such  soils  can  be  considered  as  beneficial  to 
the  farmer.  Turnips  cannot  be  advantageously  cultivated  on  v^et  tenacious  soils,  but 
are  grovm  on  all  comparatively  dry  soils  under  all  the  variations  of  our  climate.  Oa 
diy  loams,  and  all  soils  of  a  looser  texture,  managed  according  to  the  best  courses  of 
cropping,  tliey  enter  into  the  rotation  to  the  extent  of  a  fourth,  a  sixths  or  an  eigfatfi  part 
of  the  land  in  tillage ;  and  even  on  clayey  soils  they  are  frequently  cultivated,  though  on 
a  smaller  scale,  to  be  eaten  by  cattle,  for  the  purpose  of  augmenting  and  enriching  the 
manure,  into  which  the  straw  of  corn  is  converted. 

4886.  The  cfimate  most  desirable  for  the  turnip  is  cool  and  temperate.  This 
was  long  ago  noticed  by  Pliny,  and  it  is  so  obvious  on  the  continent  that  it  admits  of 
no  dispute.  .  Von  Thaer  observes,  that  the  turnips  grown  on  the  fields  of  Germany 
aeldom  exceed  half  a  pound  in  weight,  and  that  all  his  care  could  not  raise  one 
beyond  fourteen  pounds.  In  France  and  Italy  they  are  i^till  less.  A  rapid  climate  is 
equally  disadvantageous  to  the  turnip ;  and  they  are  accordingly  found  of  no  sixe  in 
Russia,  Sweden,  and  many  parts  of  North  America.  Even  turnips  grown  in  the  south- 
ern counties  of  England,  in  the  same  excellent  manner  as  in  Northumberland,  never 
equal  the  size  of  those  grown  in  the  latter  county,  or  further  north,  or  in  Ireland. 

4887.  In  the  preparation  of  the  toU,  the  first  ploughing  is  given  with  a  deep  furrow 
soon  af^  harvest,  usually  in  the  direction  of  the  former  ridges ;  though,  if  the  soil  be 
dry,  it  is  of  little  consequence  in  what  direction.  As  soon  as  the  spring  seed-time  ie 
over,  a  second  ploughing  is  given  across  the  former,  and  the  harrows,  and,  if  necessary 
the  rollers,  are  then  set  to  work  to  clean  and  pulverize  the  soil.  All  the  weed-roots 
that  are  brought  to  the  surface  are  carefully  gathered  into  h^uips,^  avd  either  burnt  on  the 
ground,  or  carried  off  to  form  a  compost,  usually  with  liaae.  The  land  is  then  gene- 
rally ploughed  a  third  time,  again  hairowed  well,^  sometimes  also  rolled,  and  the  weed* 
roots  pickeid  out  as  before.  Unless  land  is  in  a  much  worse  state,  in  regard  to  clean* 
ness  and  pulverization,  than  it  usually  is  after  turnips  have  been  some  time  a  rotation 
crop,  no  more  ploughings  are  necessary.  It  is  next  laid  up  in  ridgelets,  from  twenty* 
seven  to  thirty  inches  wide,  either  with  the  common  swing-plough,  or  one  with  two 
mould-boards,  which  forms  two  sides  of  a  ridgelet  at  once.  Well-rotted  dung,  at  the 
rate  of  twelve  or  fif^n  tons  per  acre,  is  then  carried  to  the  field,  and  dropped  from  the 
cart  in  the  middle  one  of  three  intervals,  in  such  a  quantity  as  may  serve  for  that  and  the 
interval  on  each  side  of  it.  Hie  dung  is  then  divided  equally  among  the  three,  by  a 
person  who  goes  before  the  spreaders,  one  of  whom,  for  each  interval,  spreads  it  with  a 
small  three-pronged  fork  along  the  bottom.  The  plough  immediately  follows,  and,  re- 
versing the  ridgelets,  forms  new  ones  over  the  dung ;  and  the  drill-barrow,  commonly 
one  that  sows  two  drills  at  once,  drawn  by  one  horse,  deposits  the  seed  as  ftst  aa  the  new 
drills  are  formed.    This  drilUmacfaiiM  is^usually  lunidwd  with  two  niaU  roUen ;  oat 
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that  goes  before  the  sowing  apparatus,  and  levels  the  pointed  tops  of  the  ridgelels,  and  an- 
other that  follows  for  the  purpose  of  compressing  the  soil  and  covering  the  seed.  From  the 
time  the  dung  is  carted  to  the  ground,  until  the  seed  is  deposited,  the  several  operafions 
should  go  on  simultaneously ;  the  dung  is  never  allowed  to  lie  uncovered  to  be  dried  by 
the  sun  and  wind ;  and  the  new  ridgelets  are  sown  as  soon  as  formed,  that  the  seed  may 
find  moisture  to  accelraate  its  vegetation.   {Supp*  Encyc.  Brit.  art.  Agr, ) 

4888.  Manure  may  be  considered  as  essential  to  turnips.  Tumip-land,  Brown  ob- 
serves, cannot  be  made  too  rich,  for,  in  fact,  the  weight  of  the  crop  depends  in  a  great 
measure  upon  its  condition  in  tUs  respect.  Manure  is  sometimes  applied  to  the  crop 
which  immediately  precedes  the  turnips ;  but,  to  answer  well  in  this  way,  the  land  must 
naturally  be  of  an  excellent  quality.  In  other  cases,  where  the  land  is  in  good  order, 
it  is  laid  on  the  stubble  previous  to  the  first  ploughing.  But  generally  the  dung  is  laid 
on  immediately  before  the  seed  is  sown ;  the  ground  is  formedinto  drills  or  ridges,  and 
the  manure  spread  in  the  intervals  between  them ;  the  drills  are  then  split  by  the  plough, 
the  earth  on  each  side  covers  the  dung,  forms  a  drill  where  the  interval  formerly  was, 
and  furnishes  a  bed  for  the  seed.  These  operations  are  now  so  well  understood,  that  it 
is  unnecessaiy  to  describe  them  more  particularly.  Farm-yard  manure  is  the  kind  gene- 
rally applied :  it  should  be  well  rotted,  and  not  less  than  twelve  or  fifteen  tons  allowed 
to  each  acre. 

.  4889.  The  time  of  towing  the  several  varieties  is  somewhat  different ;  the  Swedish 
should  be  put  in  the  earliest,  and  then  the  yellow,  both  of  tliem  in  the  month  of  May. 
But  as  these  kinds  are  much  less  extensively  cultivated  than  the  globe,  the  month  of 
June  is  the  principal  seed  time ;  and  af^  the  first  week  of  July  a  full  crop  is  not  to  be 
expected  in  the  northern  parts  of  the  island.  But  in  the  southern  counties  turnips  are 
frequently  sovni  in  August  after  pease,  wheat,  or  tares.  The  crop,  however,  is  always 
light  and  only  fit  to  be  eaten  down  by  sheep  in  spring,  or  to  send  their  tops  to  market 
as  greens.  Af^er  a  crop  of  hotspur  pease  sold  green  for  the  London  market,  the 
land  is  well  cleared  with  the  horse-hoe,  and  upon  once  ploughing,  turnips  are  aown ; 
and  just  before  the  young  plants  are  observed  to  be  cutting  the  ground,  the  field  receives 
a  light  top-dressing  of  soot-ashes,  or  the  most  portable  manure  that  can  be  conveniently 
procured.  This  dressing,  upon  fluent  trial,  has  been  found  to  have  a  very  good  effect 
in  preserving  the  infant  turnip  plant  from  the  depredations  of  the  fly. 

4890.  The  preparation  <f  turnip-teed  for  sowing,  by  steeping  in  the  draininga  of  dung- 
hills and  other  similar  matters,  has  been  recommended  as  a  likely  mode  to  prevent  the  fiy  ; 
but  it  is  not  found  to  have  this  effect,  and  is  never  followed.  Sometimes  the  following 
mode  of  preparation  is  adopted ;  half  new  and  half  old  seed  are  mixed  together;  then 
half  is  taken  and  steeped  in  water  for  three  or  four  hours ;  afterwards  both  steeped  and 
unsteeped  seed  are  mixed'  and  itnmediately  sown.  The  object  of  this  preparation  is  to 
obtain  four  different  brairds  or  risings  of  the  seed,  which  is  supposed  to  give  four  cfaancea 
of  escaping  tlie  fly  which  attacks  the  infant  plants,  instead  of  one.  Another  mode  is  to 
join  to  the  above  radish-seed,  new  and  old,  steeped  in  the  above  manner,  it  being  found 
that  the  fiy  prefen  the  radish  to  the  turnip.  The  mobt  conunon  precaution,  however,  as 
to  the  fly,  is  to  sow  thick,  or  to  mix  the  seed  with  soot,  lime,  or  ashes. 

4891.  The  quantity  of  teed  is  usually  from  two  to  three  pounds  per  acre. 

4892.  The  mode  rf  towing  in  all  the  best  cultivated  districts  is  on  raised  drills.  Not 
only  the  broad-cast,  but  even  rows  on  a  flat  surface  are  rejected  by  all  who  understand 
the  culture  of  the  turnip.  This  plant  never  does  any  good  in  the  6eld  till  its  roots  reach 
the  dung ;  and  therefore  the  only  mode  to  ensure  a  heavy  crop,  is  to  put  the  dung  im- 
mediately beneath  the  row.  This  is  only  to  be  done  by  the  ridgelet,  or  raised  drill 
system,  as  already  explained  in  treating  of  preparing  the  soil.  The  drill  used  may  be 
either  the  hand-drill,  which  sows  one  row  at  a  time,  and  is  pushed  along  by  a  woman,  or 
by  the  horse-drill,  which  sows  two  rows,  llie  latter  from  its  weight  and  breadth  performs 
the  work  with  greater  accuracy,  and  much  more  effectually  than  can  be  done  by  any 
hand  machine.  So  much  has  been  written  to  prove  the  disadvantages  of  sowing  broad- 
cast, and  the  benefits  of  the  drill  system,  that  the  subject  may  be  considered  as  settled  in 
fkyoT  of  the  latter,  even  in  the  case  of  midsummer  sowing  after  early  pease  gathered 
green. 

4893.  The  after  culture  may,  in  some  cases,  require  to  commence  with  watering  by 
Young*s  escellent  machine  (2564.),  though  this  has  by  no  means  found  its  way  among 
farmers,  and  is  only  likely  to  be  occasionally  necessary*  Some  commence  by  strewinsp 
soot  or  lime  along  the  row  to  annoy  the  fly,  or  sharp  sand,  ashes,  or  barley  awns,  to  wara 
off  the  slug.  In  general,  however,  these  practices  are  confined  to  gardens  or  cultivators 
on  a  very  small  spile,  and  like  many  othere  they  are  much  oftencr  talked  of  than  put  in 
practice.  The  turnip  £uiner,  as  soon  as  the  plants  have  put  forth  the  rougft  ieaff  or  sooner 
if  annual  weeds  have  got  the  start  of  them,  runs  a  horse-hoe  between  the  ridgelets  and 
cuts  up  the  weeds  on  each  side,  almost  close  to  the  rows  of  the  turnip  plants,  clearing  out 
thsfaipttoiii  of  the  iptannlJit.t^iMietimc*    The  hmd'.horri  are  always  set  to  wotk  m 
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soon  Bs  pofltible  after,  and  the  plants  are  left  about  nine  inches  distant;  the  Swedish 
kind  somewhat  closer.  If  the  ground  has  been  well  prepared,  and  the  plants  are  allowed 
to  get  too  large,  three  experienced  hoers  go  over  an  acre  a  day.  A  few  days  after  thisy 
a  small  swing  ploi^h,  drawn  by  one  horse,  enters  the  interval  between  the  rows,  and, 
taking  a  furrow>slice  off  each  side,  forms  a  smaller  ridgelet  in  the  middle.  If  the  an^ 
Duals  still  rise  in  great  abundance,  the  horse-hoe  may  be  employed  again,  otherwise  the 
next  operation  is  to  go  over  them  a  second  time  with  the  hand-hoe,  when  the  intermediate 
ridgelet  is  levelled.  Sometimes  a  third  hoeing  must  be  given,  but  that  is  done  very  ex- 
peditiously. When  no  more  manual  labor  is  required,  a  small  plough  with  two  moulds- 
boards  is  employed  to  lay  up  the  earth  to  the  sides  of  the  plants,  leaving  the  ridgelets  of 
the  same  form  as  when  sown,  which  finishes  the  process.  Large  fields  throughout  their 
whole  extent,  dressed  in  this  numner,  are  left  as  clean  and  as  pleasant  to  the  eye  as  the 
best  cultivated  garden,  llie  horse  and  band-hoeing,  in  ordinary  cases,  may  cost  about 
fifteen  shillings  per  acre.  Where  the  soil  is  perfectly  dry,  and  has  been  well  prepared, 
the  small  plough  has  of  late  been  laid  aside  by  many  farmers,  and  the  space  between  the 
rows  is  kept  clean  by  the  horse  and  hand-hoe  alone ;  but  if  the  soil  he  either  wet  from 
springs,  or  so  flat  as  not  easily  to  part  with  surface  water,  it  is  still  considered  proper  to 
ourth  up  the  roots  as  the  concluding  part  of  the  process ;  and  it  is  always  useful  to  plough 
between  the  ridges  when  couch-grass  and  other  weeds  have  not  been  completely  picked 
out  before  the  land  was  sown.  Tlie  gathering  of  the  weeds,  the  spreading  of  the  dung, 
and  the  hand-hoeing,  are  almost  always  performed  by  women  and  boys  and  girls. 

4894.  A  tummary  of  turnip  cuUure  in  drUUt  is  given  in  The  Benoickshire  Survey,  by  a 
copper-plate. '  In  this  (fig. 
667* )  is  first  shown  the  ridge- 
lets with  the  dung  spread  be- 
tween (a),  then  the  dung 
covered,  and  the  drills  form* 
ed  (6);  rolled  and  the  seed 
sown  (c);  the  young  plants 
with  the  earth  hoed  away 
from  them  by  a  curved  coul- 
ter hoe  (d) ;  the  plants  fur- 
ther advanced,  covering  the 
soil  with  their  leaves,  and  en- 
joying the  dung  with  their 
roots  {e)  ;  and  full  grown,  the 
leaves  being  cut  off  in  No- 
▼ember,  to  be  eaten  green, 
and  the  bulbs  left  for  winter 
u«.(/) 

4895.  The  turnip  crop  it 
generally  taken  and  consumed 
at  the  tame  time,  Ihey  are 
consumed  either  on  the  spot 
wliere  they  grow;  on  grass- 
fields  ;  in  fold-yards ;  or  in 
feeding-houses;  but  the  far 
greater  part,  wherever  they 
are  extensively  cultivated,  by  sheep.  The  price  per  acre  when  sold  depends  not  only 
upon  the  weight  of  the  cropi  but  also  on  the  mode  of  its  consumption. 

4896.  When  eaten  by  theep  in  the  place  of  their  growth,  turnips  are  lotted  off,  by  meana 
of  hurdles  or  nets,  that  they  may  be  regularly  consumed.  When  the  first  allowance  is 
nearly  eaten  up,  the  bottoms  or  shells  are  picked  out  of  the  ground,  by  means  of  a  two- 
pronged  blunt  hook  adapted  to  the  purpose ;  and  then  another  portion  of  the  field  is  taken 
in,  by  shifting  the  hurdles  or  nets,  and  so  on  regularly  until  the  whole  are  finished ;  the 
cleared  part  of  the  field  being  usually  left  accessible  as  a  drier  bed  for  the  sheep,  and 
that  they  may  pick  up  what  shells  remained  when  a  new  portion  of  the  field  was  taken 
in, 

4897.  The  tumipt  required  for  other  modet  of  contumption  are  usually  drawn  out,  at 
regular  intervals,  before  the  sheep  are  put  upon  the  field ;  unless  the  soil  be  so  poor  as  to 
need  all  the  benefit  of  their  dung  and  treading,  in  which  case,  the  whole  are  consumed 
where  they  grow ;  or  so  rich  as  to  endanger  the  succeeding  crops,  by  eating  any  pert  of 
the  turnips  on  the  ground.  In  the  latter  very  rare  instance,  the  whole  crop  is  carried  to 
be  consumed  elsewhere,  as  must  always  be  done,  if  the  soil  be  naturally  too  wet  for 
■beep  feeding.  In  wet  weather,  when  sheep  ought  not  to  be  allowed  to  lie  on  the  tuv" 
nip  field,  it  becomes  necessary  to  carry  the  turnips  to  a  grass  field ;  and  store  sheep,  not 
requiring  to  be  so  highly  fed,  frequently  eat  their  turnips  on  such  fields,  as  well  as  real- 
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ingctttle,  and  MNiietiiiies  miOk  oowi.  Agms  field  contiguoos  to  the  turnip  one  is 
tlwajs  yerj  derirable,  that  the  sheep  con&ed  on  other  sides  by  hurdles  or  nets,  may 
always  find  a  dry  place  to  lie  on. 

4896.  In  the  expenditure  oftum^  to  young  aUtkf  and  to  sheep  in  their  first  year  to- 
wards springs  when  the  loosening  and  shedding  of  their  teeth  render  them  unable  to  break 
the  large  roots,  it  is  usual  to  cut  or  slice  the  turnips,  either  by  means  of  a  spade,  or 
chopping  knife,  or  by  an  implement  constructed  for  the  purpose,  called  a  turnip- 
alicer,  nnnerly  mentioned  (S456.}  ;  or  they  are  crushed  by  means  of  a  heavy 
wooden  mallet. 

4899.  Dtering  aeverefrotU^  turnips  become  so  hsid  that  no  animal  is  able  to  bite  them. 
Hm  best  remedy  in  this  case  is,  to  lay  them  for  some  time  in  running  water,  which  eflfec- 
tually  thaws  them ;  or,  in  dose  feeding  houses,  the  turnips  intended  for  next  day's  use, 
may  be  stored  up  over  night,  in  one  end  of  the  building,  and  the  warmth  of  the  am'mals 
will  thaw  them  sufficiently  bcrfbre  morning.  But  in  those  months  when  frosts  are  usually 
most  severe,  it  is  advisable  to  have  always  a  few  days*  consumption  in  the  turnip  bam. 
When  a  severe  frost  continues  long,  or  if  the  ground  be  covered  deep  with  snow,  potaftoea 
ought  to  be  employed  as  a  substitute. 

4900.  T^adixmli^er^eatu^ftint^  on<i^p£acs^/ift€ir  grotoCA  6y  aJbep,  both  in  ma- 
nuring and  consolidating  the  ground,  are  sufficiently  well  known  to  every  fanner.  One 
great  defect  of  the  inferior  sort  of  turnip  soil  is  the  want  of  tenacity ;  and  it  is  found 
that  valuable  crops  of  wheat  may  be  obtained  upon  very  light  porous  soils,  after  tumipa 
■o  consumed.  It  is  not  uncommon  to  let  turnips  at  an  agreed  price,  or  board,  for  each 
sheep  or  beast  weekly.  This  varies  according  to  age  and  siie,  and  the  state  of  the  de- 
mand, from  four-pence  or  less,  to  eigbt-pence  or  more  for  each  sheep  weekly,  and  from 
two  shillings  to  five  for  each  beast.  An  acre  of  good  turnips,  say  thirty  tons,  with  straw, 
will  fatten  an  ox  of  sixty  stone,  or  ten  Leicester  sheep.  Supposing  the  turnips  worth 
six  guineas,  this  may  bring  the  weekly  keep  of  the  ox  to  six  shillings  and  three-pence  half- 
penny, and  of  the  sheep  to  about  seven-pence  halfpenny  a  week.  In  this  way  of  letting, 
however,  disputes  may  arise,  as  the  taker  may  not  be  civeful  to  have  them  eaten  up  dean. 
The  person  who  lets  the  turnips  has  to  maintain  a  herd  for  the  taker ;  and  when  let  for 
cattle,  and  consequently  to  be  carried  off,  the  taker  finds  a  man  and  ^lone,  and  the  latttr 
•maintaining  both.  The  taker  has  to  provide  hurdles  or  nets  for  fencing  the  allotments  to 
sheep ;  but  the  latter  must  fence  his  own  hedges  if  necessary.  The  period  at  which  the 
taker  is  to  consume  the  whole  is  usually  fixed  in  the  agreement,  that  the  seller  may 
'be  enabled  to  plough  and  sow  his  land  in  proper  season.  {^Suppl,  to  £ncyc,  Brit,  art. 
-4gr.) 

4901.  The  Swedish  and  yellow  tumqf  are  eaten  greedily  by  horses;  and  afford  a  very 
'nutritive  and  salutary  food  along  with  hay  or  straw  for  working  stock.  The  best  mode 
is  to  steam  them  after  previously  passing  them  through  the  slidng  machine,  as  no  root 
requires  so  much  cooking  as  the  Swedish  turnip.  Horses  will  also  eat  the  white  turnip^ 
but  not  fredy,  unless  they  have  been  early  accustomed  to  them,  as  in  some  parts  of 
Norfolk. 

4902.  Near  large  towns  the  most  profitable  mode  of  disposing  of  tuxnips»  is  to  the 
xow-keepers  and  green«>grocers. 

4903.  77ie  ajmlicadm  of  turnips  in  domestic  economy  is  well  known.  Tliey  may  also 
be  used  in  the  distillery,  and  a  wine  is  said  to  be  made  from  them  by  the  London  mano- 
£tcturers  of  imitations  of  foreign  wine. 

4904.  The  storing  (ff  turnips  is  attended  with  too  much  labor  and  risk,  to  be  of  much 
advantage  in  the  greater  part  of  the  kingdom.  Common  turnips  are  never  stored  in 
any  great  quantity,  though  sometimes  a  portion  is  drawn  and  formed  into  heaps,  like 
potatoe  camps,  and  lightly  covered  with  straw,  or  preserved  for  some  time  under  a  shed. 
On  these  occasions,  the  shaws  or  leaves,  and  the  tap-roots»  must  be  cut  off  and  removed 
before  storing  up,  to  prevent  heating  and  rotting.  The  heaps  must  not  be  covered  with 
earth  like  potatoes,  for  in  this  case  their  complete  destruction  is  inevitable.  This  root 
contains  too  much  water  to  be  preserved  for  any  length  of  time  in  a  fresh  and  palatable 
state,  after  bdng  removed  frt>m  the  ground ;  and  though  the  loss  in  seasons  unusually 
severe,  particultfly  in  the  wkUe  gfobe  variety,  is  commonly  very  great,  it  is  probable  that  a 
reguUr  system  of  storing  the  whole,  or  the  greater  part  of  the  crop  every  season,  would, 
upon  an  average  of  years,  be  attended  with  still  greater  loss;  besides  the  labor  and  ex- 
pense, where  turnips  are  cultivated  extensivdy,  would  be  intolerable.  (Supp*  4^.) 

4905.  Taking  up  and  replacing  is  a  mode  by  which  turnips  have  been  preserved,  by 
Blaikie,  of  Holkham,  and  some  others.  Hie  mode  is  to  cart  the  turnips  from  the  fidd 
where  tliey  grow,  to  a  piece  of  ground  near  the  ferm-offices  before  the  winter  rains  set  in, 
when  the  tap-root  bdng  cut  off,  the  plants  are  set  on  the  sur&ce  of  the  ground,  in  an  up- 
right position,  as  close  to  each  othfer  as  they  can  stand,  where  they  keep  much  better  than 
in  a  store,  during  the  whole  season.  And  the  advantages  of  having  them  quite  dose  to 
the  homeitfead,  in  place  of  bringing  them  most  probably  finm  a  distant  part  oif  the  fium  in 
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wet  or  stormy  weather,  are  so  obvious,  as  Mij  to  justiiy  a  reeommendation  of  tfaa 
practice. 

4906.  Beptadng  and  eariMng  have  also  been  tried  with  success,  especiallj  with  the 
Swedish  turnip.  Being  pulled  and  freed  from  their  roots  and  leaves,  they  are  carted  to 
a  piece  of  weU  worked  dry  soil  near  the  farmery,  and  there  deposited  in  rows,  so  close 
as  nearly  to  touch  each  other  in  the  bottom  of  shallow  furrows,  the  plough  covering  one  row 
as  another  furrow  is  opened.  In  this  way  many  tons  are  quickly  earthed  in,  and  on 
a  very  small  space,  and  they  can  be  turned  out  when  wanted  with  equal  facility.  (Fttrmer*a 
Magaxiney  vol.  xziii.  p.  282.) 

4907.  TAe  produce  of  tyrnip$  cultivated  in  the  broad-cast  manner  in  England,  varies 
from  five  to  fifteen  tons  per  acre  i  the  latter  is  reckoned  a  very  heavy  crop.  In  NOTthum- 
bcrland  and  Berwickshire,  a  good  crop  of  white  globe  turnips  drilled  usually  weighs  from 
twenty-five  to  thirty  tons  per  acre,  the  yellow  and  Swedish  commonly  a  few  tons  less.  Of 
late  there  have  been  instances  of  much  heavier  crops,  and  in  Ayrshire,  it  would  appear,  that 
above  sixty  tons  have  been  raised  on  an  English  acre,  the  leaves  not  included.  {Farmer's 
Magaxiney  voL  xt.  and  xvi. )  But  such  an  extraordinary  produce  roust  have  been  ob- 
tained by  the  application  of  more  manure  than  can  be  provided,  without  injustice  to 
other  crops,  from  the  home  resources  of  a  fittm ;  and  where  turnips  form  a  regular  crop 
in  the  rotation,  no  such  produce  is  to  be  expected  under  any  mode  of  culture. 

4908.  7^  produce  of  the  turnip  in  nutritive  matter,  as  proved  by  Sir  H.  Daty,  was 
fbrty-two  parts  in  a  thousand ;  of  which  seven  were  mucilage,  thirty-four  sugar,  and  one 
gluten.  Swedish  turnips  afforded  sixty  four.parts  in  a  thousand  of  nutritive  uMtter,  of 
which  nine  were  starch,  fif^.one  sugar,  two  gluten,  and  two  extracC  According  to  Von 
Thaer,  100  lbs.  of  turnips  are  equal  to  twenty^^two  of  hay ;  and  an  ox  to  get  fat  on 
turnips  ought  to  have  one-third  of  its  weight  daily. 

4909.  To  raite  turnip  teedy  the  usual  mode  is  to  select  the  most  approved  spedraelis  of 
the  variety  to  be  raised  at  the  season  when  they  are  full  grown,  and  either  remove  all 
others  from  the  field  and  leave  them  to  shoot  into  flower  stems  next  yeaf^  or  to  trans'- 
plant  them  to  a  place  by  themselves  where  they  will  be  secure  from  the  farina  of  other 
plants  of  their  genus.  In  either  case  they  must  be  protected  by  earthing  ap  from  the 
winter's  fiiost  and  rains,  and  in  the  ripening  season  from  the  birds. 

4910.  7Xe  Norfolk  »eed  growfrt  have  a  tort  of  theory  on  the  ratyect  of  traiuplantin^  HuTniM  fat  teei 
which  It  may  be  worth  while  to  attend  ta  Aecordl&g  to  that  theory  where  turnip  ieM  ii  collected  from 
iueh  aimiM  aa  have  been  town  three  or  four  yean  in  aucoeMion,  the  roou  are  liable  to  be  numerous  and 
long,  and  the  neclu  or  part«  between  the  bulb*  and  leave*  coane  and  thick :  and  whbn  taken  fhnn  such  aa 
have  been  transplantea  every  year,  these  parts  are  liable  to  become  too  fine,  and  the  tap-roots  to  be  dimi. 
nished  in  too  great  a  proportion.  Of  Course  the  most  certain  plan  is  to  procure  se^  tram  turnips  that  are 
tmnsrianted  one  year  and  sown  the  next ;  or,  if  they  be  transplanted  once  in  thretf  years,  it  is  supposed, 
that  the  stock  may  be  preserved  in  a  proper  state  of  perfection.  It  is  stated,  that  (he  method  of  penorm- 
Ing  this  business  in  the  best  way,  is  to  select  such  turnips  as  are  of  the  best  kinds  and  of  the  most  perfect 
forms,  from  the  field  crops,  and,  after  cutting  their  tops  off!  to  transplant  them,  about  the  m<»th  of 
Novembtf  .  or  foUowina  month,  into  a  piece  of  ground  that  has  been  put  into  a  fine  state  of  Ullage  by 
repeated  ploughing  or  digging  over,  and  which  should  be  situated  as  near  the  house  as  if  can  be,  in  order 
that  the  birds  may  be  better  kept  from  it  Ilie  seed  will  mostiy  be  ready  for  gathering  fai^  tsie  end  of  July, 
or  in  the  foUowing  month. 

491 L  Other  eMufators,  however,  advise  that  the  seed  coUected  Arom  a  few  turnips  thus  fransp&Bte(^ 
should  be  preserved  and  sown  in  drills,  in  order  to  raise  plants  for  seed  for  the  eeneral  ^ronr,  drawing  out 
ail  such  as  are  weak  and  Improper,  leaving  only  .those  that  are  strong  and  which  take  tne  lead ;  and  that 
when  these  have  fbrmed  (bulbs,  to  again  take  out  such  as  do  not  appear  good  and  perfect,  as  by  this 
means  turnip  seed  may  be  procured,  not  only  of  a  more '.vigorous  nature,  but  which  Is  dspabfeofvege. 
tating  with  less  moisture,  ana  whidi  nroduces  stronger  and  more  hardy  plants.  The  pnlctite  of  transplant- 
iog  the  whole  of  the  turnips  for  seed  mr  the  main  crops  being  contended  to  be  not  only  high  ly  expensive,  but 
injurious,  by  diminishing  the  strensth  of  the  plants  frdm  the  destruction  of  their  tap>rootk  very  good 
BMd  may,  however,  be  railed  in  either  of  the  methods  that  have  been  here  described. 

491S.  4fter  the  teed  ha*  become  JkOff  Haemid^  it  is  mostiy  reaped  by  cutting  off  part  of  the  stems,  and 
afterwards  tying  them  up  into  sheaves,  which,  when  sufflcioitly  dry,  are  put  into  long  stacks,  and  kept 
through  the  winter^  in  orddr  to  he  threshed  out  about  the  time  when  it  is  wanted.  But  as  in  this  way 
much  ieed  is  liable  to  be  1<M^  by  lis  readiness  to  escape  from  the  pods  in  which  it  is  contained,  it  is  advised 
as  a  mueh  better  practice  to  have  it  immediately  threshed  out,  either  upon  a  cloth  in  the  field  where  it 
grew,  or  in  tome  other  convenient  place,  being  then  put  into  bags  proper  for  the  purpose  and  placed  in  a 
situatidn  which  is  perfectiv  diy.  From  seed  crops  of  this  sort  l)eing  subject  to  much  injury  and  loss  in 
diflferent  ways,  the  quantity  of  produce  must  oe  Very  diflferent  under  diflfbrent  circumstances;  but  it 
may  in  general  be  stated  at  riot  less  than  from  twenty  to  twentyofour  bushel«  the  acre.  And  the  pride  of 
turnip  seed  being  seldom  less  than  seven  or  eight  shifUnn  the  bushel,  on  account  of  the  great  demand  for 
it,  it  may  at  first  appear  to  be  a  very  advantageous  sort  of  culture ;  but  from  the  exhaustuig  nature  of  the 
crop,  the  loss  sustained  In  grain,  and  the  quantity  of  manure  afterwards  necessary,  it  is  probable  that 
turnip  leed  Can  dnly  be  grown  to  advantage  in  particular  circumstances  of  soil  and  situation.  In  most 
cases  it  is,  however,  Weil  for  the  (krmer  to  raise  his  own  seed,  as  that  of  the  shops  is  seldom  to  be  ftilly 
depended  upon. 

4913.  The  diseases  and  injuries  to  which  turnips  are  liable  are  Tsrious.  At  their  first 
appearance  their  leaves  are  liable  to  the  atta(!ks  of  the  fly  (Aphis,  and  Crysomdoy  L.),  of 
the  caterpillar  tPapilio  noctua,  jfC.  L.),  of  the  slug  {LimaXf  L.],  and  of  tlie  mildew. 
Their  bulbs  and  roots  are  attacked  by  worms  of  different  kinds ;  by  a  singular  tendency 
to  monstrosity,  known  provincially  by  the  name  of  fingers  and  toes;  by  the  anbury ;  by 
canker,  and  by  wasting  or  gangrene  from  water  or  frost.  Of  all  or  most  of  tliese  injurious 
diseases,  it  may  be  observed,  thut  they  neither  admit  of  prevention  or  cure  by  art     Under 
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fiiTonble  ditumstuicei  of  toil,  cTimate,  cnlturey  and  wealheri  tbej  tddom  occur;  and 
tberefore  all  that  the  cultiTator  can  do  is  to  prepare  and  manuka  his  land  properly,  and 
in  the  sowing  season  supply  water  when  the  weather  is  defirient  in  showers  or  tiie  soil 
in  humidity. 

4914.  7%tf^y  attacks  the  turnip  when  in  the  seed-leaf,  and  either  totally  deroors  it, 
or  partially  eats  the  leaves  and  centre-bud,  so  as  to  impede  the  progress  of  the  plants 
to  the  second  or  rough  leaves.  Whether  the  eggs  of  these  flies  are  deposited  on  the  plants 
or  in  the  scmI,  does  not  appear  to  be  ascertained;  in  all  probability  they  are  attached  to 
the  former,  as  in  the  gooseberry  caterpillar,  and  most  cases  of  flies  and  insects  which  feed 
on  plants.  Preparations  and  mixtures  of  the  seed,  as  already  treated  of  (4890.),  is  all 
that  has  yet  been  done  in  the  way  of  preventive  to  this  evil. 

4915.  J^  caterpiUar  makes  its  appearance  after  the  plants  have  produced  three  or  mora 
rough  leaves;  these  they  eat  through,  and  either  destroy  or  greatly  impede  the  progress  of 
the  plants.  There  can  be  little  doubt  that  the  eggs  of  thc»e  caterpillars  are  deposited  on 
the  leaves  of  the  plants  by  a  species  of  moth,  as  the  caterpillar  may  be  detected  when  not 
laiger  in  diameter  than  a  hair.  As  preventives  to  the  moths  from  fixing  on  the  turnips 
for  a  deposit  for  their  eggs,  it  has  been  proposed  to  place  vessels  ^tfa  tar  in  different  parts  of 
the  field,  the  smell  of  which  is  known  to  be  very  offensive  to  moths  and  all  insects ;  by 
causing  a  thick  offensive  smoke  to  pass  over  the  ground  at  the  time  when  it  is  supposed 
the  moths  or  parent  flies  were  about  to  commence  their  operations.  To  destroy  the  cater- 
pillar itself,  watering  with  tobacco  water,  lime  water,  strong  brine,  and  lining  on  ashes, 
barley  awns,  &c.  have  been  proposed. 

4916.  7%e  dug  and  snail  attack  the  plants  both  above  and  under  ground,  and  eat  both 
the  leaves  and  roots.  Rolling,  soot,  quick-lime,  awns,  &c.  have  been  proposed  to  annoy 
them;  but  the  only  effectual  mode  is,  immediately  after  the  turnips  are  sown,  to  strew  the 
ground  with  cabbage  leaves,  or  leaves  of  any  ot  the  Brassica  tribe.  On  these  the  slugs 
vrill  pasture,  especially  if  they  be  beginning  to  decay  (which  produces  a  sweetness),  and 
may  be  gathered  off  by  women  or  children  every  morning.  By  procuring  as  many 
cabbage  leaves,  or  handsftill  of  decaying  pea  haulm,  or  any  similar  v^etable,  as  will  go 
over  a  ridge  or  two,  say  at  the  rate  of  a  leaf  to  every  square  yard,  a  whole  field  may  soon 
be  cleared  by  picking  off  the  slugs  and  removing  the  leaves  once  in  twenty-four  houn. 
This  mode  we  have  found  most  effectual  in  clearing  a  whole  field  of  slugs,  and  it  is  ex- 
tensively practised  by  market  and  other  gardeners.     (Encjfc,  of  Gard.  $2275.) 

4917.  The  mildew  and  blight  attack  the  turnip  in  different  stages  of  its  progress,  and 
always  retard  its  growth.  ltd  effects  may  be  palliated  by  watering  and  strewing  the  leaves 
with  sulphur ;  but  this  will  hardly  be  considered  applicable  to  wlwle  fields. 

4918.  The  wormt  tMch  attack  the  roots,  when  they  commence  their  ravages  at  an  eariy 
period,  impede  their  growth,  and  ruin  or  greatly  injure  the  crop.  They  admit  of  no 
remedy  or  prevention. 

4919.  The  forked  eancrejcffncef,  known  as  fingers  and  toes,  is  considered  an  alarming  dis^ 
ease,  and  hitherto  it  can  neither  be  guarded  against  nor  cured.  The  following  account  of 
it  IB  given  by  William  Spence,  president  of  £e  Holdemess  Agricultural  Society  in  181  !< 
'<  In  some  plants,  the  bulb  itself  is  split  into  several  finger  (Uveiging  lobes.  More  ftc* 
quently  the  bulb  is  externally  tolerably  perfect,  and  the  tap-root  is  the  part  principally 
diseased ;  being  either  wholly  metamorphosed  into  a  sort  (^  misshapen  secondary  bulb^ 
often  larger  than  the  real  bulb,  and  closely  attached  to  it,  or  having  excrescences  vf  vm 
rious  shapes,  frequently  not  unlike  human  toes,  (whence  the  name  of  the  disease,)  either 
springing  immediately  from  its  sides,  or  from  the  fibrous  roots  that  issue  from  it.  In  this 
liist  case,  each  fibre  often  swells  into  several  knobs,  so  as  distsntly  to  resemble  the  runners 
and  accompanying  tubers  of  a  potatoe ;  and  not  seldom  one  turnip  will  exhibit  a  combin- 
ation of  all  these  different  forms  of  the  disease.  These  distortions  manifest  themselves  at  a 
Very  early  stage  of  the  turnip's  growth ;  and  plants,  scarcely  in  the  rough  leaf,  will  exhi- 
bit excrescences,  which  differ  in  nothing  else  than  site  from  those  of  the  full-grown  root; 

4990.  1%e leases  discoverno UMtnal t^tpearanee,  excqit  that  in  hot  westber  they  beoome  fiaodd  and 
droop }  fh>m  which  symptom,  the  pretence  of  the  diaeue  may  lie  sunniied  without  frsmininy  the  rood. 
Thete  continue  to  grow  Alt  some  months,  but  without  attaiuing  any  considermUe  die,  the  ezeresomeai 
enlargins  at  the  same  Ume.  If  divided  at  this  period  with  a  knife,  both  the  bulb  and  the  escrcMcnoes 
are  found  to  beoerfectly  solid,  and  internally  to  diiR>r  little  in  appearance  ftom  a  heahhy  root,  except 
that  they  are  or  a  more  mealy  and  leu  compact  oohsistency,  and  are  inter^ersed  wtth  moie  Dumenxia 
andlaigereap-Teasela.  The  taste,  too,  U  more  acrid;  and,  on  this  account,  sheep  neglect  the  diseased 
plants.  Towards  the  approach  of  autumn,  the  roots,  in  proportion  as  thev  are  more  or  less  diseased,  be- 
come gangrenous  and  rot,  and  are  either  broken  (as  frequently  happens)  Vy  high  winds,  or  gradually  dia. 
solved  by  the  rain.    Some,  which  have  been  partially  diseased,  survive  the  winter;  but  of  the  rest,  at  this 


yriKuiai  ur  iimucvu  uw  mj  parucuiar  mooe  oi  croppmg  or  or  uuage ;  ana  apcooe  acku,  tnat  tne  moat  at* 
tantive  and  unbiassed  consideration  of  the  facts  has  led  him  to  infer  that  the  disease,  though  not  produeed 
■"*"'"'""  le  unobserved  mdei,  wfakh  either  biting 

egg  into  it,  infuses  at  the  same  time  into 
sap.  vessels  s  motbra  action,  causing  them  to  fbrm  the  ca« 
treicencei  in  questfam. 
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4982.  For  ih$  preneni^iim  of  this  diseate^  marl  has  been  recommended  by  Sir  Joseph 
Banks  and  others ;  and  where  marl  cannot  be  procured,  it  has  been  thought  that  an  ad- 
dition of  mould  of  any  kind,  that  has  not  borne  turnips,  will  be  adnmtageous ;  such  as  a 
dressing  taken  fhxn  banks,  woodlands,  ditches,  &c.  and  mixed  up  with  a  good  dose  of 
lime.  But  lime  alone  has  been  tried  in  vain ;  and  no  great  dependence  can  be  placed 
upon  fresh  mould,  as  this  disease  has  been  known  to  prevail  upon  lands  that  had  scarcely 
ever  before  borne  a  crop  of  turnips.  {Farmer^i  Magazine,  vol.  xiii.) 

49Sd.  The  ar^ry  is  a  disease  in  the  roots  of  turnips  which  is  thus  described  by  Mar- 
shal  in  his  Rural  Economy  of  Norfolk :  — >  It  is  a  large  excrescence,  which  forms  itself 
below  the  apple.  It  grows  to  the  sise  of  both  the  hands,  and,  as  soon  as  the  hard  weather 
sets  in,  or  it  is,  by  its  own  nature,  brought  to  maturity,  becomes  putrid,  and  smells  very 
offensively.  At  present,  the  state  of  three  specimens  which  have  been  taken  up  and  exa- 
mined attentively,  is  this :  —  The  apples  of  the  turnips  are  just  formiilg  (about  the  sise  of 
walnuts  in  the  husk),  while  the  anburies  are  already  as  big  as  the  egg  of  a  goose.  They 
are  irregular  and  uncouth  in  their  form,  with  inferior  excrescences  (resembling  the  lobes 
of  ginger)  hanging  to  them.  On  cutting  them,  their  general  appearance  is  that  of  a  hard 
turnip ;  but  on  examining  them  through  a  magnifier,  there  are  veins,  or  string*Iike  ves- 
sels, dispersed  among  the  pulp.  The  smell  and  taste  somewhat  resemble  those  of  turnips, 
but  without  their  mildness,  having  an  austere  and  somewhat  disagreeable  flavor,  resem- 
bling that  of  an  old  stringy  turnip.  The  tops  of  those  irhlch  are  much  affected,  turn 
yellow,  and  flag  with  the  heat  of  the  sun ;  so  that,  in  the  day-time,  they  are  obviously 
distinguishable  from  those  which  are  healthy.  It  seems  to  be  an  idea  among  Imrmers, 
that  the  cause  of  the  anbury  is  the  soil  being  tired  of  turnips ;  owing  to  their  having  been 
loo  often  sown  on  the  same  land.  This,  however,  Marshal  says,  is  positively  erroneous; 
for  the  piece  from  which  these  specimens  were  drawn,  was  an  old  'orchard,  and  never  be- 
fore bore  turnips  in  the  memory  of  man.  The  cause  of  this  disease  is  probably  not  yet 
well  ascertained;  but  if  drought  does  not  immediately  produce  it,  the  coincidence  of  a 
remarkably  dry  season,  and  a  remarkably  anburied  turnip  crop,  justifies  a  suspicion,  that 
the  former  does  in  some  measure  contribute  to  promote  the  latter.  Marshal  seems,  in* 
deed,  to  conceive  that  it  is  caused  by  some  kind  of  grub  or  other,  that,  wounding  the  vea» 
eels  of  the  tap-root,  diverts  the  course  of  the  sap ;  which,  instead  of  forming  the  apple^ 
forms  this  excrescence. 

4994^  The  canker  attacks  the  roots  and  partly  the  bulbs  of  turnips,  and  is  known  by 
the  ulcerated  appearance  it  produces.  Some  consider  it  owing  to  the  presence  of  too  much 
iron  in  the  soil,  and  recommend  liming  as  a  preventive. 

4925.  Waiting  and  jmtrefaetianf  from  excess  of  water  or  frost,  are  to  be  prevented  by 
earthing  up  the  bulbs,  or  taking  up  and  storing. 

SxcT.  III.     The    Carrot,  —  Dcmcut  carota,  L.  Pentan*  Dig.  L.  and   Umbelijfermf  J* 

CarottCj  Fr ;  Gdbe  Rube,  Ger.  ;  and  Carota,  Ital. 

4926.  The  carrot  is  a  biennial  plant,  a  native  of  Britain  ;  but  though  long  known  a» 
H  garden  pllmt  it  is  comparatively  but  of  recent  introduction  in  agriculture.  It 
appears  to  have  been  cultivated  from  an  early  period  in  Germany  and  Flanders,  and 
introduced  ftom  the  latter  country  to  Kent  and  Suffolk  early  in  the  16th  century.  A» 
the  carrot  requires  a  deep  soil  inclining  to  sand,  it  can  never  enter  so  generally  into  culti* 
Vation  as  the  potatoe  or  turnip.  But  as  observed  by  a  judicious  writer,  it  has  been  too 
much  neglected  on  lands  where  it  would  have  yielded  a  more  valuable  product,  perhaps^ 
than  any  bulbous  or  tap-rooted  plant  whatever.  Several  contradictory  experiments  in 
its  culture  have  been  detailed  in  a  number  of  publications,  from  which  the  practical 
fausbandnnan  will  be  at  a  loss  to  draw  any  definite  conclusion.  But,  in  a  recent  com^ 
munication  to  the  Board  of  Agriculture,  from  Robert  Burrows,  an  intelligent  Norfolk 
fanner,  who  has  cultivated  carrots  on  a  laige  scale,  and  with  great  success,  for  several 
years,  so  accurate  an  account  is  presented  of  the  culture,  application^  and  extraordinary 
value  of  this  root,  that  carrots  will  probably  soon  enter  more  largely  into  the  dotation  of 
crops  on  suitable  soils.     (Supp.  j^c. ) 

4927.  The  varietiee  of  carrot  cultivated  in  gardens  are  numerous  and  readily  increased 
by  the  usual  means ;  but  the  only  sort  adapted  for  the  field  is  the  long-red  o^  field  carrot. 
New  seed  is  most  essential,  as  it  will  not  vegetate  the  second  year.  Old  seed,  or  a 
mixture  of  old  and  new,  and  also  the  mixture  of  the  horn  carrot,  the  seed  of  which  la 
sent  over  in  large  quantities  from  Holland,  ought  to  be  carefully  avoided. 

4928.  The  best  toU  for  the  carrot  is  a  deep  rich  sandy  loam ;  such  a  soil  ought  at  least 
to  be  a  foot  deep,  and  all  equally  good  from  top  to  bottom.  On  any  other  the  field 
cultue  of  the  carrot  will  not  answer. 

4929.  In  preparing  the  toil  for  the  carrot,  it  is  essential  to  plough  it  before  winter 
that  it  may  be  pulverised  by  frost ;  and  to  work  it  well  by  the  plough  and  cultivator  in 
•pring,  to  at  least  the  depth  of  a  foot.     Tliis  deep  tillage  may  be  perfectly  accomplishiA 
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citlier  bf  means  of  the  trench-plough  fbUowiiig  the  commoii  one,  or  by  tlie  common  one 
alone,  with  a  good  strength  of  team ;  but  the  former  method  is  to  be  prefenedy  wherever 
the  lands  are  inclined  to  be  stiflf  or  heavy.  Three  ploughings  are  mostly  foand  suffideaty 
where  the  land  has  been  previously  in  a  state  of  tillage ;  but  more  may  in  other  cases  be 
necessary.  The  first  ploughing  should  be  made  to  the  depth  of  ten,  twelre^  or  fourteeii 
inches,  and  be  performed  when  the  soil  is  tolerably  dry,  about  the  beginning  of  October. 
It  may  remain  in  this  condition  till  towards  the  middle  of  February,  when  it  should 
be  turned  over  a  second  time,  but  in  a  cross  direction,  to  nearly  the  same  depths.  In 
Mareh,  a  third  ploughmg  may  be  given,  in  order  to  the  putting  in  of  the  seed.  This 
may  be  somewhat  lifter  than  the  preceding  ones.  As  soon  as  the  last  ploughing  has 
been  given  in  March,  the  land  should  be  harrowed,  and  the  surface  made  as  fine  as 
possible. 

4930.  In  Suffolk  the  /armen  tow  carrots  afier  turrdps^  barley,  and  pease  set  upon 
a  rye-grass  ley  ;  the  crops  upon  the  first  have  generally  been  most  productive ;  next 
to  that  they  prefer  the  latter.  In  the  first  place  they  feed  off  the  turnips  by  the 
b^inning  of  February,  and  then  lay  the  land  up  on  small  balks  or  furrows,  in  which 
state  it  remains  till  the  second  week  in  March,  when  it  is  harrowed  down,  doublfr-fnrrow. 
ed  to  the  depth  of  about  twelve  inches,  and  the  seed  sown. 

4931.  The  dimaU  most  suitable  to  the  carrot  is  the  same  as  for  the  turnip ;  but  they 
will  thrive  better  than  the  turnip  in  a  dry  and  warm  climate,  and  are  consequently  of 
better  growth  in  the  south  of  England  and  France,  in  proportion  to  their  sise,  in  moist 
climates  as  Holland  and  Ireland,  than  the  turnip. 

493S.  Manvre^  according  to  some,  should  not  be  given  to  carrots  the  yesr  they  are 
sown,  as  it  is  alleged  when  the  roots  meet  with  it  they  become  forked,  scabbed,  and 
wormy.  This,  however,  is  chiefly  applicable  to  cases  in  which  recent  unfermented 
manure  has  been  given,  or  where  other  manure  has  not  been  properly  broken  in  pieces 
and  spread  over  the  soil  or  In  the  drills.  The  Suffolk  and  Norfolk  fSumers,  who  are  the 
best  carrot  growers,  always  use  dung ;  a  suitable  proportion  of  well-rotted  fiurm->yaid 
dung  being  constantly  turned  into  the  soil  at  the  last  ploughing  in  March,  as  it  has  been 
fully  shewn,  by  various  trials  detailed  in  The  AnmaU  of  AgrieuJUure^  and  other  books  on 
husbandry,  that,  though  good  crops  of  carrots  may  be  occasionally  grown  without  the  ose 
of  manure,  it  is  only  by  the  liberal  application  of  that  substance  that  the  greatest  pro- 
duce possible  can  be  obtained,  as  they  are  in  general  found  to  bear  a  relative  proportion 
to  the  quantity  that  may  hate  been  employed. 

4933.  Burrowt  prepares  the  land  with  a  good  dressing  of  about  sixteen  cart  loads 
per  acre  of  rotten  fium-yard  manure,  or  cottager's  ashes :  the  load  about  as  mudi 
as  three  able  horses  can  draw,  and,  if  bought,  costs  about  four  shillings  and  sixpence 
per  load)  besides  the  carting  on  the  land.  He  usually  sows  wheat  stubbles  after 
clover,  ploughing  the  first  time  in  autumn,  and  once  more  in  the  early  part  of  the  month 
of  February,  if  the  weather  permits ;  setting  on  the  manure  at  the  time  of  sowing,  which 
is  about  the  last  week  in  Mareh,  or  sometimes  as  late  as  the  second  week  in  April. 

4934.  In  Suffbikf  vthen  carroU  afe  intended  to  be  town  after  peatot  they  usually  plough 
the  stubble  as  soon  as  the  harvest  is  over,  in  order  that  the  land  may  clear  itself  of  weeds; 
in  December,  it  is  laid  up  in  small  balks  to  receive  the  benefit  of  the  frosts;  in  February, 
it  is  harrowed  down,  and  manured  at  the  rate  of  fifteen  loads  per  acre ;  the  manure  is 
plou^ied  in  to  the  depth  of  about  four  inches,  and  in  the  month  of  Msrch  the  land  is 
double-fUrrowed,  and  the  seed  soMrn.  By  pursuing  this  method,  they  say,  the  manure 
lies  in  the  trentre  of  the  soil,  and  not  only  affords  nourishment  and  support  to  the  carrot 
in  its  perpendicular  progress,  but  renders  it  easy  to  be  turned  up  by  a  single  ploughing, 
and  greaUy  promotes  the  growth  of  the  succeeding  crop  of  barley.  In  Norfolk,  it  is  the 
practice  to  sow  carrots  after  a  crop  of  turnips.  The  manure,  after  being  put  on  the  land 
in  the  beginning  of  March,  is  first  ploughed  in  with  a  common  plough,  and  afterwards 
trench-ploughed  about  fourteen  or  fifteen  inches  deep ;  it  is  then  harrowed  very  fine,  and 
the  seed  sown  about  the  middle  of  March. 

4935.  The  season  for  soioinK  the  carrot  preferred  by  Burrows,  is  the  last  week  in 
March  or  first  in  April ;  but  he  prefers  the  first  period,  having  generally  found  early 
sown  crops  the  most  productive. 

4936.  The  usiuU  preparation  of  the  seed  Sot  sowing  is  by  mixing  it  ivith  earth  or  sand, 
to  cause  it  to  separate  more  freely ;  but  Burrows  adds  water,  turns  over  the  mixture 
of  seeds  and  moist  earth  several  times,  and  thus  brings  it  to  the  point  of  Vegetating 
before  be  sows  it.  **  Having  weighed  the  quantity  of  seed  to  be  sown,  and  collected 
sand  or  fine  mould,  in  the  proportion  of  about  two  bushels  to  an  acre,  I  mix  the  seed 
with  the  sand  or  mould,  eight  or  ten  pounds  to  every  two  bushels,  and  this  is  done 
about  a  fortnight  or  tliree  weeks  before  the  time  I  intend  sowing ;  taking  tare  to  have 
tlie  heaps  turned  over  every  day,  sprinkling  the  outside  of  them  with  water  each  time  of 
turning  over,  that  every  part  of  the  sand  heaps  may  be  equally  moist,  and  that  vegeta- 
tion may  take  place  alike  throughout.     I  have  great  advantage  in  preparing  the  seed  so 
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long  beforefaand ;  it  is  by  tbu  means  in  a  state  of  forward  T^getationy  therefore  lies 
but  a  abort  time  in  the  ground,  and  by  quickly  appearing  aboTe  ground,  is  more  able 
to  contend  with  those  numerous  tribes  of  weeds  in  the  sod,  whose  seeds  are  of  quicker 
Tegetation."    (Supp*  j^c) 

4937.  Crude,  the  French  translator  of  Von  'fhaer's  work,  describes  in  a  note  (lorn.  iv» 
937. )  a  practice  nearly  similar  to  that  of  Burrows.  Crude  uses  $ciure  (night  soil)  instead 
of  earth,  and  waters  with  the  drainings  of  dunghills.  He  keeps  the  mixture  in  a  warm, 
but  shady  situation  for  eight  days ;  by  that  time  the  seed  is  nearly  ready  to  vegetate, 
and  be  sows  it  immediately. 

4938.  The  quantity  qf  teed  when  carrots  are  sown  in  rows,  is  two  pounds  per  acre, 
and  for  broad-cast  sowing  five  pounds.  Burrows  sows  ten  pounds  per  acre  in  the 
broad-cast  manner. 

4939.  The  usual  mode  of  towing  the  carrot  is  broad-cast ;  but  a  much  better  mode 
in  our  opinion  would  be  to  sow  them  in  rows  at  twelve  or  fourteen  inches  distance ; 
drawing  the  drills,  and  hoeing  the  intervals  by  any  suitable  drill  and  hoe.  The 
most  conunon  practice,  however,  when  carrots  are  best  cultivated,  is  the  hand  or 
broad-cast  method,  the  seed  being  dispersed  as  evenly  as  possible  over  the  land,  after 
the  surface  lias  been  reduced  to  a  very  fine  state  of  pulverisation  by  harrowing,  in 
order  to  provide  a  suitable  bed  for  it  to  vegetate  in;  being  then  covered  in  by 
means  of  a  light  harrow.  As  the  seed  of  the  carrot  is  not  of  a  nature  to  be  depo> 
«ted  with  much  regularity  by  the  drill,  and  as  the  young  plants  csn  be  easily  set 
out  to  proper  distances  in  the  operation  of  hoeing,  this  is  probably  the  most  appn^ 
priate  method  of  putting  such  sort  of  seed  into  the  ground.  And  an  additional 
proof  of  it  is  indeed  found,  in  its  being  that  which  u  almast  universally  adopted  in 
those  districts  where  carrot-husbandry  is  practised  to  the  greatest  extent.  But  with 
the  view  of  having  the  after-culture  of  the  crops  more  perfectly  performed,  and  at 
the  same  time  to  save  the  great  expense  of  hand-labor  in  hoeing  the  cfop,  the  drill 
method  has' been  attempted  by  some  cultivators,  but  we  believe  without  c<miplete  sue* 
cess.  The  wM'k  is  finished  in  equi-distant  rows  at  the  distance  of  from  twelve  to 
4fteen  or  eighteen  inches  from  each  other,  according  to  the  mode  of  hoeing  that  is 
practised.  In  this  business  some  cultivators  do  not  make  use  of  drilUmachincs,  but 
strike  the  land  into  small  furrows  by  hoes  or  other  implements  contrived  for  the  pur- 
pose, and  then  cast  the  seed  over  the  ground  by  the  hand,  covering  it  in  either  by 
slight  |harrowing,  or  hoeing  in  the  tops  of  the  ridgelets.  It  is  add»i,  that  "  in  this 
method,  where  a  drill-machine  is  used,  it  has  been  advised  by  an  intelligent  cultivator 
to  deposit  the  seed  to  the  dq»th  of  one  inch  in  the  rows,  leaving  the  spaces  of  fourteen 
inches  between  them  as  intervak ;  tiie  seed  in  these  cases  being  previously  steeped  in 
rsin-water  for  twenty-four  hours,  and  left  to  sprout,  after  which  it  is  mixed  with  saw- 
dust and  dry-mould,  in  the  proportion  of  one  peck  and  a  half  of  each  to  a  pound  of 
the  seed.  The  land  is  afterwards  lightiy  harrowed  over  once  in  a  place.  Two  pounds 
of  seed  in  this  mode  b  found,  as  has  been  observed,  sufiicient  for  an  acre  of  land.*' 

4940.  The  t^ter-^ulture  given  the  carrot  consists  entirely  of  hoeing  and  weeding*  In 
Suffolk  they  are  hoed  generally  three  times  in  the  season.  The  first  time,  as  soon  as 
the  plants  can  be  distinguished  from  the  weeds  which  surround  them,  which  should  be 
done  with  three-tnch  hoes,  having  handles  not  above  two  feet  in  length.  It  is  an  oper- 
ation that  requires  to  be  performed  witii  great  attention,  as  it  is  extremely  diflicult  to 
•distinguish  and  separate  the  young  carrots  from  the  weeds.  The  second  hoeing  should 
be  given  in  three  or  four  weeks  afterwards,  according  to  the  forwardness  of  the  crop ; 
it  may  be  performed  with  common  hoes,  care  being  taken  to  set  out  the  plants  at  proper 
distances.  From  eight  to  fifteen  or  eighteen  inches,  each  way,  is  the  common  distanca 
at  which  they  are  allowed  to  stand ;  and  it  has  been  proved,  from  many  years*  experi*- 
ence,  in  districts  where  they  are  most  cultivated,  that  carrots  which  grow  at  such  dis- 
tances always  prove  a  more  abundant  crop  than  when  the  plants  are  allowed  to  stand  closer 
•together.  The  third  hoeing  is  commonly  made  about  the  middle  or  end  of  June,  and 
in  this,  besides  destroying  the  weeds,  another  material  dreumstance  to  be  attended  to, 
is  to  set  out  the  carrots  at  proper  distances,  and  also,  wherever  any  have  been  left  double 
at  the  former  hoeings,  to  take  the  worst  of  the  two  plants  away^ 

4941.  Carrott  town  according  to  the  plan  of  Burrowtj  are  ready  to  hoe  within  about 
five  or  six  weeks.  He  hoes  three  and  sometimes  four  times,  or  until  the  crop  is  per- 
fectiy  clean :  the  first  hoeing  is  with  hoes  four  inches  long,  and  two  and  a  quarter  inches 
wide.  The  second  hodng  invariably  takes  place  as  soon  as  the  first  is  completed,  and 
is  performed  with  six-inch  hoes,  by  two  and  a  quarter  inches  wide.  By  this  time  the 
plants  are  set ;  the  first  time  of  hoeing  nothing  was  cut  but  the  weeds.  He  leaves  the 
.plants  nine  inches  apart  from  each  other ;  sometimes  they  will  be  a  foot,  or  even  farther 

asunder. 

4942.  Carrott  are  taken  tip  generally  in  the  last  week   of  October.       Burrows*s 
practice  is  to  let  the  work  to  a  man  Who  engages  women  and  children  to  assist  him ; 
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the  woik  if  petform«d  with  three-pronged  foAt;  the  chfldren  cat  off  the  topa,  Ii^iii^ 
them  and  the  roots  in  aepante  heaps,  ready  for  the  teams  to  take  away.  "  I  take  up  in 
autumn  a  sufficient  quantity  to  have  a  store  to  last  roe  out  any  considerable  fhist  or 
snow  that  may  happen  in  the  winter  months ;  the  rest  of  the  crop  I  leave  in  the  ground, 
preferring  them  fresh  out  of  the  earth  for  both  hones  and  bullocks.  The  carrots  keep 
best  in  the  ground,  nor  can  the  severest  frosts  do  them  any  material  injury ;  tlie  fint 
week  in  March,  it  is  necessary  to  have  the  remaining  part  of  the  crop  taken  up,  and  the 
land  cleared  for  barley ;  the  carrots  can  either  he  laid  in  a  heap  with  a  small  quantity 
of  straw  covered  o^er  them,  or  they  may  be  laid  into  some  empty  outhouse  or  bam,  in 
heaps  of  many  hundred  bushels,  provid«l  they  are  put  together  dry.  This  latter  cir. 
cumstance,  it  is  indispensably  necessaiy  to  attend  to,  for  if  laid  together  in  large  heaps 
when  wet,  they  will  certainly  sustain  much  injury.  Such  as  I  want  to  keep  for  the 
use  of  my  horses  until  the  montha  of  May  and  June,  in  drawing  over  the  heaps,  (which  is 
necessary  to  be  done  the  latter  end  of  April,  when  the  carrots  begin  to  sprout  at  the 
crown  very  fast) ,  I  throw  aside  the  healthy  and  most  perfect  roots,  and  have  their  crowns 
cut  completely  off  and  laid  by  themselves ;  by  this  means,  carrots  may  be  kept  the 
month  of  June  out  in  a  high  stale  of  perfection.**  {Communications  totheBwxrd  rf 
jigriculturr,  vol.  vii.  p.  72.) 

494S.  The  storing  a  whole  crop  of  carrots  may  be  a  desirable  practice  when  winter 
wheat  is  to  follow  tlwm,  in  which  case  the  same  mode  may  be  adopted  as  for  turnips  or 
potatoes,  but  with  fewer  precautions  against  the  frost,  as  the  carrot,  if  perfectly  diy,  ia 
very  little  injured  by  that  description  of  weather. 

4944.  The  produce  of  an  acre  of  carrots  in  Suffolk,  according  to  Arthur  Young,  u 
at  an  average  350  bushels ;  but  Burrows*s  crops  averaged  upwards  of  800  bushels  per 
acre,  which  considerably  exceeds  the  largest  crop  of  potatoes. 

4945.  The  uses  to  which  the  carrot  is  applied  in  Suffolk  are  various.  Large  quan- 
tities are  sent  to  the  London  markets,  and  also  given  as  food  to  different  kindb  of  live 
stock.  Horses  are  remarkably  fond  of  carrots,  and  it  is  even  said,  that  when  oats  and 
carrots  are  given  together,  the  horses  leave  the  oats  and  eat  the  carrots.  The  ordinary 
allowance  is  about  forty  or  fifty  pounds  a  day  to  each  horse.  Carrots  when  mixed  with 
chaff,  that  is,  cut  straw,  and  a  Kttle  bay,  without  com,  keep  horses  in  excellent  condition 
for  performing  all  kinds  of  ordinary  labor.  The  farmers  begin  to  feed  their  horses  with 
carrots  in  December,  and  continue  to  give  them  chiefly  that  kind  of  provender  till  the 
beginning  or  middle  of  May ;  to  which  period,  with  proper  care,  carrots  may  be  pre- 
served. As  many  of  the  fttrmera  in  that  country  are  of  opinion  that  carrots  arc  not  so 
good  for  horses  in  winter  as  in  spring,  they  give  only  half  the  above  allowance  of  cairota 
at  first,  and  add  a  little  com  for  a  few  weeks  after  they  b^n  to  use  carrots. 

4946%  7^  application  of  the  carrot  to  the  fieSng  tf  loodtmg  caUU  and  hogs  is  thus 
detailed  by  Burrows.  «  I  begin  to  take  up  the  carrot  crop  in  tibe  last  week  of  October^ 
as  at  that  time  I  generally  finish  soiling  my  horses  with  lucem,  and  now  solely  depend 
upon  my  carrots,  with  a  proper  allowance  of  hay,  as  winter  food  for  my  horses,  until 
about  the  first  week  of  June  following,  when  the  lucem  is  again  ready  for  soiling.  By 
reducing  this  practice  to  a  system,  I  have  been  enabled  to  feed  ten  cart  horses  througl^ 
out  the  winter  months  for  these  last  six  yean,  without  giving  them  any  com  whatever, 
and  have  at  the  same  time  effected  a  considerable  saving  of  h^y,  from  what  I  found 
necessary  to  give  to  the  same  number  of  horses,  when  according  to  the  usual  custom  of 
the  country,  I  fed  my  horses  with  com  and  hay.  I  give  them  to  my  cart-horses  in  the  pnK 
portion  of  seventy  pound  weight  of  carrots  a  horse  per  day,  upon  an  average,  not  allowing 
tliem  quite  so  many  in  the  very  short  days,  and  sometimes  more  than  that  quantity  in 
the  spring  months,  or  to  the  amount  of  what  I  withheld  in  the  short  winter  days.  The 
men  Who  tend  the  horsev,  slice  some  of  the  carrots  in  the  cut  chaff  or  hay,  and  barn-door 
i«fuse ;  the  test  of  the  carrots  they  give  whole  to  the  horses  at  night,  with  a  small  quan- 
tity  of  hay  in  their  racks ;  and  with  this  food  my  horses  generally  enjoy  uninterrapCed 
health.  I  mention  this,  as  I  believe  that  some  persons  think  that  carrots  only,  given  as 
food  to  horses,  are  ii\jurious  to  their  constitutions;  but  most  of  the  prejudices  of  man- 
kind have  no  better  foundation,  and  are  taken  up  at  random,  or  inherited  from  their 
grandfathers.  So  successful  have  I  been  with  carrots  as  a  winter  food  for  horses,  that 
with  the  assistance  of  lucern  for  soiling  in  summer,  I  have  been  enabled  to  prove  by 
experiments  condueted  under  my  own  personal  inspection,  that  an  able  Norfolk  team- 
horse,  fully  worked  two  joumies  a  day,  winter  and  summer,  may  be  kept  the  entire  year 
round  upon  the  produce  of  only  one  statute  acre  of  land*  I  have  likewise  applied  car- 
rots with  great  profit  to  the  feeding  of  hogs  in  winter,  and  by  that  means  have  made  my 
straw  into  a  most  excellent  manure,  without  the  aid  of  neat  cattle;  tlie  hogs  so  fed  are 
sold  on  Norwich  hill  to  the  London  dealers  as  porkers.**  The  profit  of  carrots  so  applied, 
he  shews  in  a  subsequent  statement,  together  with  an  experiment  of  feeding  four  Galloway 
Inillocks  with  carrots,  against  four  othere  fed  in  the  common  way  with  turnips  and  hay. 
{Oommumcatitms,  jr.) 
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4947.  In  comparing  the  carrot  vdth  the  potatoe,  an  additional  circumstance  greatly  in 
favor  of  the  former  is,  that  it  does  not  require  to  be  steamed  or  boiled,  and  it  is  not 
more  difficult  to  wash  than  the  potatoe.  These  and  other  circumstances  considered, 
it  appears  to  be  the  most  valuable  of  all  roots  for  working  horses. 

4948.  J^e  use  of  the  carrot  in  domestic  economy  is  well  known.  Their  produce  of 
nutritive  matter,  as  ascertained  by  Sir  H.  Davy,  is  ninety-eight  parts  in  one  thousand, 
of  which  three  are  starch,  and  ninety-five  sugar,  lliey  are  used  in  the  dairy  in  winter 
and  spring  to  give  color  and  flavor  to  butter.  In  the  distillery,  owing  to  the  great  pro- 
portion of  sugar  in  their  composition,  they  yield  more  spirit  than  the  potatoe :  the  usual 
quantity  is  twelve  gallons  per  ton.  They  are  excellent  in  soups,  stews,  and  haricots,  and 
boiled  whole  with  salt  beef.  ^ 

4949.  To  save  carrot  seed,  select  annually  some  of  the  most  perfect  and  best-shaped 
roots  in  the  taking-up  season,  and  either  preserve  them  in  sand  in  a  cellar  till  spring, 
or  plant  them  immediately  in  an  open  airy  part  of  the  garden,  protecting  them  with 
litter  during  severe  frosts,  or  earthing  them  over,  and  uncovering  them  in  March  follow* 
ing.  Hie  seed  is  in  no  danger  of  being  contaminated  by  any  other  plant,  as  the  wild 
carrot,  even  should  it  happen  to  grow  in  the  neighborhood,  flowers  later.  In  August 
it  will  be  fit  to  gather,  and  is  best  preserved  till  wanted  on  the  stalks.  Hiis  is  the  most 
certain  mode  of  procuring  genuine  and  new  seed,  but  still  it  will  be  found  advisable  to 
change  it  occasionally. 

4950.  The  diseases  of  carrots  are  only  such  as  are  common  to  most  plants,  such  as  mildew, 
insects,  &c.  The  mildew  and  worms  at  the  root  frequently  injure  crops,  and  are  to 
be  guarded  against  as  far  as  practicable  by  a  proper  choice  of  soil,  season  of  sowing,  and 
aft^  culture. 

SxcT.  IV.     The  Parsnep, — Pastinaca  sativoy  L.  Pentan,  Dig*  L.  and  UmbeUifera,  J. 
Le  PanaiSi  Fr. ;  Pastsnake,  Ger. ;  and  Pastinaca,  ItaL 

4951.  The  parsnep  is  a  biennial  plant  with  a  fusiform  root  like  the  carrot,  and  nearly 
equal  in  its  products  of  nutritive  and  saccharine  matter.  It  is  a  native  of  most  parts  of 
Europe  and  generally  cultivated  in  gardens,  but  is  only  of  late  and  very  partial  intro- 
duction as  a  field  plant.  Its  culture  has  been  chiefly  confined  to  the  Island  of  Jersey, 
where  it  attains  a  large  sise,  and  is  much  esteemed  for  fattening  cattle  and  pigs.  It 
is  considered  rather  more  bai^y  than  the  carrot,  and  its  produce  is  said  to  be  greater.  It 
may  be  sown  either  in  autumn  or  spring,  and  its  seed  admits  of  drilling  by  machinery. 
The  plants  when  they  come  up  are  .more  easily  recognized  than  carrots,  and  therefore 
their  culture  is  on  the  whole  more  simple,  less  dependant  on  manual  labor,  and,  there- 
fore, more  suited  to  farming.    For  the  rest,  their  culture  is  the  same  as  that  of  the  carrot. 

4952.  The  variety  best  suited  for  the  field  is  the  large  Jersey,  the  seed  of  which  should 
be  procured  from  the  island,  as  that  of  the  garden  parsnep  sold  by  the  seedsmen  never 
attains  the  same  size. 

4953.  The  sail,  preparation,  and  manure  for  this  plant  are  the  same  as  for  the 
carrot. 

4954.  The  quantity  of  seed  for  sowing  in  drills  is  from  4  to  5  lbs.  per  acre,  and  for 
broad-cast  6*  or  8  lbs.  It  must  always  be  new,  as  two  years  seed  does  not  come  up  freely. 
It  may  or  may  not  be  prepared  by  steeping,  but  it  requires  no  earth  or  sand,  or  rubbing, 
as  it  passes  freely  through  the  same  drill  that  will  sow  tares  or  pease, 

4955.  The  time  of  sowing  is  generally  about  the  middle  of  February ;  but  some  sow 
in  September,  in  which  case  the  seed  does  not  vegetate  till  early  in  spring.  This  last 
method,  however,  is  obviously  against  the  culture  of  the  soil,  which  must  thus  remain  a 
year  in  a  consolidated  state. 

4956.  The  manner  of  sowing  is  generally  in  drills  at  fifteen  or  eighteen  inches  distance: 
but  some  sow  broad-cast  and  harrow  in  the  seed ;  and  in  Jersey  parsneps  and  beans  are  gene- 
rally cultivated  together.  The  beans  are  first  dibbled  in,  and  afterwards  the  parsnep  seed 
scattered  over  the  surface  and  harrowed.  It  is  acknowledged  that  a  good  crop  of  both 
plants  is  never  obtained  ;  and  therefore,  though  this  mode  may  be  found  to  answer  in  the 
mild  climate  of  Jersey,  it  is  not  to  be  imitated  in  other  places.  Drills  or  broad-cast  with- 
out any  intermixture  of  plants  are  the  only  advisable  modes. 

4957.  The  after-cuUure  and  taking  up  is  the  same  as  for  the  carrot,  with  this  difierence, 
fhftf  the  parsnep  when  sown  broad-cast  is  generally  thinned  out  to  twelve  inches  at  an 
average  plant  from  plant,  and  when  in  rows  eighteen  inches  apart,  to  nine  inches  in  the  row. 

4958.  The  produce  is  said  to  be  greater  than  that  of  carrots ;  and  the  economical  apph'ca- 
tion  the  same.  In  the  fattening  oJP  cattle  it  is  found  equal  if  not  superior,  performing  the 
business  with  as  much  expedition,  and  affording  meat  of  ezquuite  flavor  and  a  highly 
juicy  quality.  The  animals  eat  it  with  much  greediness.  It  is  reckoned  that  thirty 
perches,  where  the  crop  is  good,  will  be  sufficient  to  fktten  an  ox  of  three  or  four  years 
old  when  perfectly  Iwn,  in  the  course  of  three  months.  They  are  given  in  the  proportion 
of  about  thirty  pound  weight  morning,  noon,  and  night;  the  large  ones  being  split  in 
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three  or  four  pieces,  and  a  little  bay  supplied  in  tbe  interrala  of  those  periods.  And, 
when  given  to  milch-cows  with  a  little  hay  in  the  winter  season,  the  butter  is  found  to  be 
of  as  fine  a  color  and  as  excellent  a  flavor  as  when  feeding  in  the  best  pastures.  Indeed, 
the  result  of  experiment  has  shewn,  that  not  only  in  neat  cattle,  but  in  the  fattening  of 
hogs  and  poultry,  the  animals  become  fat  much  sooner,  and  are  more  bulky,  than 
when  fed  with  any  other  root  or  vegetable.  And  that,  besides,  the  meat  is  more  sweet 
and  delicate.  * 

4959.  ParfiMp  leavet  being  more  bulky  than  those  of  carrots  may  be  mown  off  before 
taking  up  the  roots,  and  given  to  cows,  oxen,  or  horses,  by  whom  they  will  be  greedily 
eaten. 

4960.  The  UMe  of  the  partnep  in  domettic  economy  is  nearly  the  same  as  that  of  the 
carrot.  They  are  much  esteemed  to  salt  fish,  and  are  sometimes  roasted  tar  that  purpose. 
Tlieir  produce  in  nutritive  matter  is  99  parts  in  lOCX),  of  which  9  are  mucilage,  and  90 
sugar.  Gerarde  says,  that  a  very  good  bread  was  made  from  them  in  his  time.  They 
aflbrd  as  much  spirit  as  the  carrot,  and  make  an  excellent  wine. 

4961.  To  iave  partnep  seed,  proceed  as  with  the  carrot.  The  parsnep  being  more 
hardy  and  luxuriant  than  the  carrot,  is  less  liable  to  the  mildew  and  worms,  but  equally 
so  to  become  forked  if  the  soil  be  not  deep  and  well  pulverized,  and  tbe  manure  minute-* 
ly  divided  and  equally  distributed. 

Skct.  V.     The  Field-Beet.  '^BeUh  L.  Pentan*  Dig.  L.  and  Chenopodea,J,  SeUerave,  Fr. ; 

Mangpld'Wurxel,  Ger. ;    and  Bieitola,  Ital. 

4962.  Thejidd-heet,  commonly  called  the  mangold-wiirzel,  and  sometimes  erroneously 
the  root  of  scarcity  •  in  German  fnangel  unirtd),  is  supposed  by  Professor  Tbaer  to  be  a 
mongrel  between  the  red  and  white  beet.  It  has  a  much  larger  bulb  than  either,  and 
that  bulb,  in  some  varieties,  grows  in  great  part  above  ground.  It  has  been  a  good  deal 
cultivated  in  Germany  and  Switzerland,  both  for  its  leaves  and  roots ;  the  leaves  are 
either  used  as  spinach  or  given  to  cattle ;  and  the  roots  are  either  given  to  cattle,  used  in 
distillation,  or  for  extracting  sugar.  Tba  culture  of  the  field-beet  in  Britain  is  very 
recent,  and  it  may  be  questioned  whether  it  has  any  advantages  over  the  turnip  tat  gene- 
ral agricultural  purposes.  It  admits,  however,  of  being  cultivated  on  ridgelets  and  with  as 
little  manual  labor  as  the  turnip,  while  it  will  prosper  on  a  stronger  soil,  and  nea^  large 
towns  it  is  not  liable  to  the  depredations  usually  committed  on  turnips  or  carrots,  as  the 
root  is  unpalatable  either  raw  or  boiled. 

49S.S.  The  varielu  preferred  in  Germany  is  one  slightly  tinged  with  red  for  cattle,  and 
the  pale-yellow  variety  for  the  distillerv  and  sugar  manufacture.  Hie  seed  must  not 
exceed  a  year  old,  and  great  care  should  be  taken  that  the  seed  of  the  common  red  and 
white  beet  are  not  mixed  with  it.  The  seed  of  every  variety  of  beet  is  very  apt  to  dege- 
nerate. 

4964.  jtny  sail  will  suit  this  plant  provided  it  be  rich ;  immense  crops  have  been 
raised  on  strong  clays ;  but  such  soils  are  not  easily  prepared  for  this  sort  of  crop,  and 
are  also  ill  adapted  for  af^er-culture.  The  preparation  should  be  exactly  the  same  as  for 
turnips ;  and  the  seed  should  be  sown  on  the  ridgelets  in  the  same  manner.  Some, 
however,  dibble  in  the  seed  in  order  to  save  the  expense  of  thinning.  The  season  of 
sowing  is  the  same  as  for  the  parsnep,  and  should  not  be  deferred  later  than  the  middle  of 
April.  The  after-culture  consists  in  horse-hoeing,  hand-hoeing,  and  weeding,  as  in  tbe 
culture  of  the  turnip,  and  the  plants  are  thinned  out  to  about  uie  same  distance  in  tbe 
rows.  Blanks  may  be  filled  up  by  transplanting,  or,  as  in  the  case  of  the  Swedish  tur- 
nip, whole  crops  may  be  reared  in  this  way ;  but  the  produce  is  never  so  large.  As  tbe 
transplanting,  however,  takes  place  in  May,  more  time  is  afforded,  and  drier  weather  ob- 
tained for  cleaning  the  soil.  The  plants  are  set  by  the  dibbler  along  the  centre  of  the 
ridgelets,  which  are  previously  consolidated  by  rolling. 

4965.  The  jiroduce  is,  cateribus  jxiribut,  about  the  same  as  that  of  the  Swedish  turnip, 
but  tlie  nutritive  matter  afforded  by  the  beet  is  136  parts  in  1000,  of  which  IS  are  mu- 
cilage, 1 19  sugar,  and  4  gluten.  According  to  Von  Hiaer,  they  afford  10  per  cent,  of 
nutritive  matter,  and  are  in  that  respect  to  hay  as  10  to  46,  and  to  potatoes  as  SO  to  46. 
An  acre  would  thus  appear  to  afford  more  nourishment  than  either  turnips,  carrots,  or 
parsneps. 

4966.  The  application  of  ihefield'heet  is  almost  entirely  to  the  fattening  of  stock,  and 
feeding  of  milch-cows.  Near  Ix)ndon  they  are  in  repute  for  the  latter  purpose ;  and, 
according  to  Von  Thaer,  they  cause  a  great  increase  of  milk,  as  well  as  improve  its  flavor. 
The  tops  are  first  taken  off,  and  given  by  themselves,  and  then  the  roots  are  taken  up,  washed, 
and  given  raw.  The  roots  are  much  more  easily  injured  by  frost  than  tbe  turnip,  car- 
rot, or  parsnep,  and  are  stored  with  difiiculty.  The  leaves  make  a  very  good  spinach, 
but  the  roots  cannot  be  used  in  cooking  like  those  of  the  red  beet.  In  the  distillery  it  is 
nearly  half  as  productive  as  tbe  potatoe ;  but,  according  to  Von  Thaer,  it  is  not  likely  to 
yield  much  profit  in  the  manuftcture  of  sugar. 
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4967.  T\>  $ttve  teed,  lelect  the  finest  spedmens,  preienre  them  in  sftnd  during  winter, 
and  plant  them  in  an  airy  part  of  the  garden  in  March.     The  rest  is  easy. 

4968.  To  dUetuet  no  plant  is  less  liable  than  the  beet 

SzcT.  VI.     The  Cabbage  Tribe,  —  Broitica,  L.   Teh-ad,  £^,  L.  and  Crucifene,  J. 

Chnh  Vr.  ;  JToA/,  Ger. ;  and  CavolOf  Ital. 

4969.  The  cabbage  tribe  are  of  the  greatest  antiquity  in  gardens,  and  most  of  them  may 
be  caltivated  in  the  fields  with  success.  For  the  common  purposes  of  farming,  however, 
there  can  be  little  doubt  that  they  will  afford  less  profit  than  any  of  the  plants  hitherto 
treated  of  in  this  chapter ;  but  near  large  towns  or  sea-ports,  they  may  answer  the  purpose 
of  the  farm-gardener.  Cabbage  culture,  Brown  obserres,  is  much  more  hazardous,  far  less 
profitable,  and  attended  with  infinitely  more  trouble  than  that  of  turnips,  while  the  ad- 
vantages to  be  derived  from  them  are  not,  in  our  opinion,  of  a  description  to  compensate 
the  extra  hasard  and  trouble  thereby  incurred. 

4970.  The  culture  of  cabbage  has  been  strongly  recommended  by  several  speculative 
agriculturists,  and  examples  adduced  of  extivordinary  produce  and  profits;  but  any 
plant  treated  in  an  extraordinary  manner  will  give  extraordinary  results ;  and  thus  an 
inferior  production  may  be  made  to  appear  more  valuable  than  it  really  is.  One  reason 
why  so  much  has  been  said  in  their  favor  by  Arthur  Young  and  other  southern  farmers, 
is,  that  they  compare  them  with  the  produce  of  turnips,  which,  in  the  south  of  £ngland,i 
is  averaged  at  only  15  tons  per  acre. 

4971.  The  variety  tf  cabbage  cultivated  in  the  fields  for  cattle,  is  almost  exclusively 
the  large  field  cabbage,  called  also  the  Scotch,  Strasburg,  drumhead,  &c.  For  the  pur- 
poses of  domestic  economy,  other  varieties  of  early  and  late  cabbage,  as  the  York,  Batter- 
sea,  sugar-loaf,  imperial,  &c.  are  grown,  and  also  German  greens.  Savoy  cabbage,  and 
even  Brussels  sprouts  and  brocoli.  The  Kohl  riibe,  or  turnip-cabbage,  has  also  been 
tried,  but  it  is  not  fit  to  use  in  British  cookery,  and  in  respect  to  its  properties  in  any 
otlier  respect,  it  has  not  one  to  recommend  it. 

4972.  Any  toil  that  is  rich  will  suit  the  cabbage,  but  a  strong  loam  is  preferred.  The 
best  mode  of  preparation  for  field  cabbage  is  that  for  potatoes  or  turnips,  the  plants  being 
dibbled  along  the  centre  of  each  ridgelet.  For  early  cabbage  no  ridgelets  are  require^ 
as  the  plants  are  inserted  in  rows,  by  a  line  at  much  narrower  distances. 

4973.  The  teaton  for  planting  for  a  full  crop  of  field  cabbages,  is  usually  March ;  but 
cabbages  nuiy  be  planted  as  late  as  June,  and  produce  a  tolerable  crop  by  November ; 
and  in  this  way  they  may  sometimes  be  made  to  succeed  an  unsucciessful  sowing  of 
turnips.  The  plants  used  in  March  should  be  the  produce  of  seed  sown  in  an  open 
loamy  part  of  the  garden  in  the  preceding  August ;  but  those  planted  in  May  or  June 
may  be  the  produce  of  seed  sown  in  the  February  or  March  of  the  same  year. 

4974.  The  jureparation  given  to  the  plants  consists  in  pinching  off  the  extremity  of 
their  tap-root,  and  any  tubules  which  appear  on  tlie  root  or  stem,  and  in  immersing  the 
root  and  stem  in  a  puddle,  or  mixture  of  earth  and  water,  to  protect  the  fibres  and  pores 
of  the  roots  and  stem  from  the  drought.  The  plants  may  then  be  inserted  by  the  dibber, 
taking  care  not  to  plant  them  too  ^Uep,  and  to  press  the  eartli  firmly  to  the  lower  extre- 
mity of  the  root.  If  this  last  point  is  not  attended  to  in  planting  by  the  dibber,  tlie 
plants  will  either  die,  or,  if  kept  alive  by  the  moisture  of  the  soil  or  rain,  their  progress 
will  be  very  slow.  When  the  distance  between  the  ridgelets  is  twenty-seven  inches,  the 
plants  are  set  about  two  feet  asunder  in  the  rows,  and  the  quantity  required  for  an  acre 
is  about  6000  plants.  Some  recommend  sowing  as  for  turnips ;  but  by  this  mode 
one  of  the  advantages  of  a  green  crop  is  infringed  on :  viz.  the  time  given  to  clean  the 
land.  Where  cabbages  are  sown,  that  operation  must  be  performed  at  least  a  month 
sooner  than  if  they  were  planted ;  consequently,  the  best  month  of  the  cleaning  season  is 
lost.  To  plant  or  sow  a  green  crop  on  land  in  good  heart,  that  does  not  require  clean- 
ing, will  seldom  be  found  good  husbandry.  It  may  succeed  near  large  towns,  where 
roots  and  other  green  produce  sells  high,  but  it  can  never  enter  into  any  general  system 
of  iarming. 

4975.  The  after^culture  consists  in  horse  and  hand-hoeing  and  weeding ;  and  the  crop 
is  taken  by  chopping  off  the  heads  with  the  spade,  leaving  an  inch  or  two  of  stalk  to  each. 
They  may  be  preserved  by  housing,  but  only  for  a  short  time.  The  produce  is  said  to 
be  flnom  S5  to  40  tons  per  acre.  Sir  H.  Davy  found  that  1000  parts  of  cabbage  gave  73 
of  nutritive  matter,  of  which  41  are  mucilage,  24  saccharine  matter,  and  8  gluten. 

4976.  The  ajipUcation  ofthefiAd  cabbage  is  gerierally  to  the  feeding  of  milch-cows,  and 
sometimes  to  the  fattening  of  oxen  and  sheep.  For  the  former  purpose  great  care  must 
be  taken  to  remove  the  outside  decaying  leaves,  otherwise  they  are  apt  to  give  an  ua- 
pleasant  flavor  to  the  milk  and  butter.  Cabbages  are  also  eaten  by  swine  and  horses, 
and  are  reckoned  excellent  food  for  sheep  that  luive  newly-dropped  their  lambs,  and  for 
calves.  A  cow  will  eat  from  100  to  150  lbs.  of  cabbage  per  day,  and  a  sheep  ten  or 
twelve  pousdi^  besides  a  moderatt  allowance  of  hi^*    Early  or  gaiden  cabbages  aresold 
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to  green-grocera,  or  to  the  conturoen^  or  to  ship's  victuallers  for  the  purpose  of  being 
pickled  or  made  into  sour  crout. 

4977.  To  save  cabbage  teed  select  a  few  fine  specimens  and  plant  tliem  by  themselves, 
and  where  they  will  be  in  no  danger  of  being  contaminated  by  others  of  the  Brassica  tribe 
when  in  flower.     The  seed  will  keep  many  years. 

4978.  The  diseases  of  cabbages  are  the  same  as  those  of  the  turnip,  with  the  exception 
of  the  forked  excrescence.  On  the  roots  of  the  plants  are  frequently  found  knobs,  which, 
in  the  preparation  for  transplanting,  should,  as  we  have  already  observed,  be  carefully 
removed. 

Skct  VII.     Of  some  other  PtttfUs  wfticA  might  be  adtivated  in  the  Fields  fir  their 

Moots  or  Leaves. 

4979.  Every  hardy  garden  plant  nuiy  be  cultivated  in  the  fields,  and  with  very  little 
manual  labor.  Accordingly  we  find  onions,  spinach,  cress,  radishes,  and  even  cucum- 
bers grown  by  farmers,  or  ftirm  gardeners  in  the  neighborhood  of  the  metropolis,  and  alse 
in  other  places.  None  of  these  plants,  however,  can  be  considered  as  belonging  to  agri- 
culture, nor  should  we  notice  those  which  follow,  but  because  they  have  been  tried  and 
recommended  by  zealous  cultivators,  and  are  treated  of4n  some  works  on  ftrming.  No 
plant  can  be  considered  as  belonging  to  agriculture  that  is  not  in  sufficient  demand,  or  of 
sufficient  general  use  in  feeding  stock,  as  to  admit  of  its  frequent  occurrence  in  rotations, 
and  such  certainly  cannot  be  said  to  be  the  case  with  the  Jerusalem  artichoke  and  lettuce 
now  about  to  be  noticed. 

4980.  The  Jerusalem  artichoke  (ffelianthus  tuberosus,  L.)  is  a  tuberous-rooted  plant  with 
leafy  stems  from  four  to  six  feet  high.  It  thrives  well  on  soft  moist  soils,  and  even  it  is 
said  on  moist  peat  soils,  and  it  is  alleged  that  its  tops  will  afford  as  much  or  more  fodder 
per  acre  than  a  crop  of  oats,  and  its  roots  half  as  many  tubers  as  an  ordinary  crop  of 
potatoes.  {Agricultural  Magazine,  1807-8.)  Hie  soil  may  be  cultivated  in  all  respects 
like  the  potatoe.  The  tubers  being  abundant  in  the  market  gardens,  are  to  be  haid  at 
little  more  than  the  price  of  potatoes. 

4861.  TV  common  cots  fetipee  CLactMca  sativa,  L.)  has  been  grown  for  feeing  plgi  and  other  parpoMi 
Arthur  Young  informs  us,  In  his  Calendar  qf  Hnibandrp,  that  he  flrat  obsenred  the  sowing  of  lettuces  Ibr 
hogs  practised  in  »  pretty  regular  system,  on  the  &rm  ofa  very  intdUgent  cultivator  (not  stall  a  whimiical 
man)  in  Sussex.  He  bad  every  year  an  acre  or  two,  which  anbrdcd  a  great  quantity  of  very  valoaUe  food 
for  his  sows  and  pigs.  He  adds^  that  it  yields  milk  amply,  and  all  sorts  of  swine  are  very  food  of  it  And 
he  thinks,  that  the  economical  farmer,  who  keeps  many  hogs,  should  take  care  to  have  a  sucoetsioD  of  cra|» 
for  these  animals,  that  his  carts  may  not  be  for  ever  on  toe  roaid  for  purchased  grains,  or  his  granary  opensd 
for  corii  oftener  than  is  necessary.  To  raise  this  sort  of  crop,  the  land  should  have  been  ploughed  befwe  the 
winter  flrosts,  turning  in  by  that  earth  twenty  loads  of  rich  dungper  acre,  and  making  the  ridges  of  tiie  right 
breadth  to  suit  the  Jrill-machine  and  borse-hoea,  so  that  in  the  month  of  March  nothing  more  amy  be 
necessary  than  to  scarify  the  land,  and  to  drill  the  seed  at  one  foot  equi^iistant,  at  the  rate  at  four  pounds  of 
seed  per  acre.  Where  the  stock  of  swine  is  large,  it  is  proper  to  drill  half  an  acre  or  an  acre  of  leCtuee  in 
April,  the  land  having  been  well  manured  and  ploughed  as  directed  above,  being  also  scufltod  in  Fetauaiy 
and  March,  and  well  harrowed,  repeating  it  before  dnlling.  And  at  this  period  the  crop  which  was  drilled  in 
March  (a  succession  being  essenually  necessary)  should  be  thinned  in  the  rows  br  hand,  to  about  nine  or 
ten  inches  asunder.  If  this  nccessanr  attention  be  neglected,  the  ^ants,  he  says,  draw  tbemsdves  up  wedi 
and  poor,  and  will  not  recover  it. .  women  do  this  iMisincas  as  well  as  men.  When  about  six  inches  high, 
they  should  be  horse4ioed  with  a  scarifier  or  sculBer,  having  the  hoe  about  four  inches,  or  at  mort  nve 
inches  in  width.  With  this  sort  of  green  fbod  some  kind  of  meal,  or  other  dry  meat,  should  be  combined, 
as  without  it,  it  is  a|)C  to  prove  very  laxative.  &a  —  This  Sussex  cultivator  Is  not  likely  to  be  followed  by  any 
rent-paying  farmer,  who  can  grow  any  of  the  clovers^  turnips,  or  potatoes.  The  quotation  alRwds  a  good 
specimen  of  Arthur  Young's  mode  of  writing  on  agricultural  sutjccts. 


Chap.  V. 

0/  the  Culture  of  Herbage  PtarUs. 

4982.  The  cultivation  of  dowers  and  other  herbage  plants  used  exclusively  as 
food  for  live  stock,  is  comparatively  a  modem  improvement.  They  were  known, 
as  we  have  seen,  to  the  Greeks  and  Romans,  and  cultivated  from  a  very  early 
period  in  the  Low  Countries;  but  do  not  appear  to  have  attracted  much  notice 
in  Britain  till  the  sixteenth  century,  when  our  frequent  intercourse  with  Holland 
led  to  the  introduction  of  some  of  our  best  field  plants  and  agricultural  practices. 
At  present  clovers  enter  largely  into  the  succession  of  crops,  on  all  soils,  and  in 
every  productive  course  of  managemenL  Before  they  were  introduced  into  cul- 
tivation, when  land  was  exhausted  by  grain  crops,  it  was  necesssry  to  leave  it  in 
s  state  of  comparative  sterility  for  several  years,  before  it  was  eitlier  valuable  as  pasture^ 
or  again  fit  for  carrying  com.  But  at  present,  clovers  are  not  only  indispensable  in  tbs 
cultivation  oi  white  and  green  crops  alternately,  upon  very  rich  soils,  but  are  the  foun- 
dation of  convertible  husbandry  on  land  tliat  is  not  so  rich  as  to  permit  of  a  constant 
aration,  and  which  therefore  requires  two  or  more  years'  pasturage  at  certain,  intervals; 
Lttcem  and  nintfoin,  though  of  much  kn  value  as  general  cropS|  are  valuable  plants 


CLOVER  FAMILY. 


«  <^>*d»)Iy  the  latter,  which  wiU  prodoM  good  cropa 


(gricullunl  plant*  ind 


4983.   The  cAorBtlmiiie  poU/,  of  cuUurt  of  thi.  cl«  of  ptwti  <ire  broirf-(art  w<riD<r 

mowing,  •oiling,  uul  h.y.i™liing.  and  that  irtien  cuE  for  ri«  t™  !..» I.?^  *?'"''& 

more  crops  nuy  be  lud  in  ■  Kuon  ftmn 


purpoKi,  two  or 


C  Tot  the  two  lut 


Hcdrunm  m 

Mtdliago  mall 


.  Sect.  L     The  Oovtr  J-amiCy.— IVyWnm,  L.  ZJiodrf.  ij^m,  L.  u 
Tr^fc,  Fr. ;  Xlee,  Ger. ;  and  Trijagtia,  Ital. 

■fe^d  h^Tl,^™!'  '■/^■^^^■'="''™'»e™«y«m(,,  chiefly  natJwiorEuwpei   tba« 
•rtecttd  by  the  agriculninst  are  nad.et  of  &H^.,  ,nd  ^  q>eci«.  Iht  white  or 


creeping  chner,  Ii  often  found  in  gioil  luxuriance  in  native  paiturea 

rery  generally  sown  with  cioren,  it  will  be  neceataty  ,     ■  -  ■ 

tion  with  these  plant*,  reserring,  howerer.  the  more  pai         _  ,„ 

till  we  tr«,t  of  the  hay  gn»»,.   (Chap.  VL)     Many  inlellig«,t  cultivator,  conX*^ 

well  after  the  herbage  with  whidi  rye-grau  b  intermixed  in  any  considerable  ,  ^^^ 


f  ry^graaa 


cock  .-foot  ( J>nc(jAi  gtimmita)  has  been  tried,  apparently  with  peal  racci^  I™(\.t» 

™  ^  "J'^k''''  "''^  "■!  of  i' fi;  hay  ha,  not  yet  been  ascertained.  DoojZm 
coOBder,  the  general  inCrodueUon  of  clovers,  and  the  cultivated  mKw.  a*  onanfl?, 
greMMt  improrements  in  modem  husbandry.  The  commencement  of  im™»«^„«.  ■ 
the  diflerent  .pecie.  of  live-stock,  in  the  m  Je.  of  nil  tivation,  ^Tn  Z  suE^/" 
..  well  M  quantity,  of  the  crops  of  grain,  may  all,  he  think.,  be  dated  ft^m  the  wriS 
when  tfie  .owing  of  clovers  and  graia-ieed*  wan  flmt  introduced  into  the  diCfbent  dtertou 
of  the  kingdom.  "wuicia 

4386.  Theaeciei  of  doter  in  cnltivalion  are  the  rat  cbmr,  (IWUhmonle^  .,1 
>  biennial.  anJ™«inei.  eq«d.lly  on  chdky  «iil.,  a  triennial  pl^nfn^SS  ,^' 
oU»r  spade,  by  it.  bro«l  ta^^TTiGriant  gn^i,  ,;d  redd^  p&^  '™"  *^ 

4987.  Tie  v^e,  „  ,T«,n«g,  or  JhUA  c&eer,  ( T.  npmt,  b), .  pcronnid  pUnt.  known 
by  Its  creeping  iteou  and  white  flowen.  "^      ?  -jw-n 

49B8..  T^yrfftwcfoeer.ADp-W^,  wrfomrwicfooer,  (T.mwumiBu  c) 
known  bv  its  procumbent  nboou,  yellow  flowen,  and  black  Kedr 


49J.9.  T^'co^trw,  meadow  ciover,  or  insS'f^Tr-  ""^"i.  d) a pe,«,nij.  n. 
«mbling  the  red  clover,  but  of  a  paler  hue.  dwarftr  Ut,  withprii  -S^  wU^ 
^wers,  and  long  root*  very  iweet  to  the  taste. .  ••"■«•« 
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4990.  TrifiSum  tncmiuifum,  an  anmial  and  naidye  of  Italy,  has  been  Kcommcndcd 
by  an  Italian  profesur  to  Sir  John  Sinclair  (Farm.  Jumr,  jitig,  1821);  but  it  is  not 
likely  that  such  a  plant,  nvhich  eren  as  an  annual  in  our  garden  borden  hat  not  a  fourth 
of  the  vigor  of  the  common  clover,  should  ever  be  worth  culture  in  this  country. 

4991.  In  the  choke  vf  MorU  the  red  or  broad  dover  is  the  kind  most  generally  culti- 
Tated  on  land  that  carries  white  and  green  crops  alternately,  as  it  yields  the  laifeit 
produce  for  one  crop  of  all  the  other  sorts.  White  and  yellow  clover  ^re  seldom  sown 
with  it,  unless  when  seversl  years  pasturage  is  intended. 

4992.  The  toU  best  adapted  for  clover  is  a  deep  sandy  loam,  which  is  fiivoraUe  to  its 
long  tap-roots :  tmt  it  will  grow  in  any  soil,  provided  it  be  dry.  So  congenial  is  cslcs- 
Kous  matter  to  dovers,  that  the  mere  strewing  of  lime  on  some  soils  will  call  into  actioo 
dover  seeds,  wMch  it  would  appear  have  lain  dormant  for  ages.  At  least  this  appcsis 
the  most  obvious  way  of  accounting  for  the  well-known  appearanoe  of  white  dover  ia 
such  cases. 

499S.  The  c&mate  most  suitable  for  the  dovers,  as  of  most  plants,  natives  of  Europe, 
ii  one  neither  very  hot  nor  very  dry  and  cold.  Most  leguminous  plants  delight  both  in 
a  dry  soil  and  clifliate,  and  warm  temperature,  and  the  dover  wiU  be  found  to  produce 
most  seed  under  such  drcumstances ;  but  as  the  production  of  seed  is  only  in  some 
sftualions  an  olyect  of  the  fivmer^s  attention,  a  season  rather  moist,  provided  it  be  warm, 
is  always  attended  by  the  moat  bulky  crops  of  dover  herbage. 

4994.  The  preparation  of  the  ioU  and  manureaf  which  clover  recdves  in  ordinsiy 
farm  culture,  ar«  those  destmed  also  for  another  crop ;  dover  mixed  with  a  certain  pro- 
portion of  rye-grsss  bdng  generally  sown  along  with  or  among  com  crops,  and  espedslly 
with  spring  sown  wheat,  barley,  and  the  early  varieties  of  oats.  Unless^  however,  tbe 
soil  on  which  these  crops  are  sown  aro  wdl  pulverised,  and  have  been  some  vears  under 
tillage,  dovers  will  not  succeed  in  them,  it  bdng  ascertained  that  newly-bntten-up  lejrs 
or  pasture  grounds  cannot  be  sown  down  or  restored  to  dover  and  graases^  till  the  toil 
is  thoroughly  comminuted,  and  tlie  roots  of  tbe  farmer  grasses  and  heilMige  plants  com- 
pletely destroyed. 

4995.  The  time  of  towing  dover  .seeds  is  generslly  the  qpring,  during  the  com^seed 
time,  or  from  February  to  May ;  but  they  may  also  be  sown  from  August  to  October, 
and  when  they  are  sown  by  themselves,  that  is,  unaccompanied  by  any  com  crop,  this 
vrill  be  found  the  best  season,  as  the  young  plants  are  less  liable  to  be  dried  up  and  im- 
peded in  thdr  progress  by  die  sun,  than  when  sown  alone  m  spring,  and  renaiiuDg 
tender  and  unshaded  during  the  hot  and  dry  weather  of  July. 

4996.  Some  prepare  the  teed  for  sowing  by  steeping  in  water  or  in  o9,  as  in  Switicr- 
land,  and  then  mixing  it  with  powdered  gypium,  as  a  pretentive  to  the  attacks  of 
insects. 

4997.  7VktfSMitfKro^soi0tn^  is  almost  alwaysbKMMiUcast.  When  sown  with  spring  com, 
dover  and  grass-seeds  are  usually  put  in  immediately  after  the  land  has  been  piUveraed  by 
harrowing  in  the  corn-seed,  and  are  themsdves  covered  by  one  course  more  of  tbe  harroirs ; 
or,  if  the  com  is  drilled,  the  small  seeds  are  sown  immediately  tiefore  or  after  hand  hoeing ; 
and  tbe  land  is  then  finislied  by  a  course  of  the  harrows.  A  lighter  harrow  is  generaUy 
employed  in  covering  such  seeds,  than  that  used  for  com.  W  hen  the  land  is  under  sa 
autumn  sown  crop  of  wheat  or  other  grain,  though  tbe  dovers  and  lye-gnss  are  itill 
sown  in  spring,  the  proper  period  must  depend  both  upon  the  stAte  of  &  land,  and  tbe 
progress  of  the  crops ;  and  it  may  be  often  advisable  to  break  the  crust  formed  on  the 
surface  of  tenacious  soils,  by  using  the  harrow  before  the  dovers  are  sown,  as  well  is 
afterwards  to  cover  them.  Sometimes  the  roller  only  is  employed  at  tfaia  time^  and  fbsn 
are  instances  of  dover  and  rye-grass  succeeding  when  sown,  without  dtho*  harrowing  or 
rolling.  But  it  is  conunonly  of  advantage  to  the  wheat  crop  itself,  to  use  the  hanoes 
in  spring,  and  the  roller  alone  cannot  be  depended  on,  unless  the  season  be  very  iavor- 
able.  In  some  cases  grass-seeds  are  sown  1^  themselvea,  dther  in  autumn  or  spiiBg»bal 
marely  on  tillage  land.  Nature  has  not  determined  any  predse  depth  for  tlie  seed  of  red 
dover  more  t£ui  of  other  seed.  It  will  grow  vigorously  from  two  inches  deep^  and  it 
will  grow  when  barely  covered.  Half  an  inch  may  be  reckoned  tbe  most  advantageoes 
podtion  in  clay  soil ;  a  whole  inch  in  what  is  light  or  loose.  It  is  a  vulgnr  error,  ibst 
tanall  seed  ought  to  be  sparingly  entered.  Misled  by  that  error,  fiumers  conunonly  eorcr 
tiidr  dover  sm  with  a  bushy  branch  of  thom;  which  not  only  covers  it  ttneqpiaUy>  bat 
leaves  part  on  the  surface  to  wither  in  the  air. 

4998.  In  the  operafion  of  towing  some  consider  it  best  to  sow  the  dover  and  wf-ptt^ 
leparatdy,  dleging  that  the  weight  of  the  one  seed  and  lightness  of  the  other,  avs  un- 
favorable to  an  equal  distribution  of  t>oth. 

4999.  The  quantity  of  teed  sown  on  an  acre  iscxoeedin^  vniioua;  not  only  aocodiBg 
la  more  or  less  white  or  yellow  dover  is  sown  along  with  grsts  swds  and  red  dover,  or  wh* 
|iasturage  u  intended,  but|  efen  when  they  are  the  only  kinds  tova^  the  ^pMStify  it  «M 
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by  the  quality  of  the  soils,  and  the  different  purposes  of  hay,  soiling,  or  one  year's  pasture, 
to  which  the  crop  is  to  be  applied.  When  pasture  is  the  object,  more  seed  ought  to  be 
allowed  than  is  necessary  when  the  crop  is  to  be  cut  green  for  soiling ;  and  for  hay,  less 
may  suffice  than  for  either  of  the  former.  Finely  pulverised  soils  do  not  require  so  much 
seed  as  clays,  on  which  ctorer  and  rye-grass  are  very  frequently  sown  among  autumn  or 
winter-sown  wheat,  when  there  is  more  danger  of  a  part  of  it  perishing  from  being  im- 
perfectly covered.  In  general,  eight  or  ten  pounds  may  be  taken  as  the  minimum  quantity, 
though  there  have  been  instances  of  good  crops  from  less ;  and  firom  that  to  fourteen  pounds 
or  more  per  English  statute  acre.  Rye-grass,  commonly  at  the  rate  of  a  bushel  per  acre, 
but  in  many  cases  only  half,  or  two-thirds  of  a  bushel,  is  mixed  with  this  weight  of 
clover,  and  both  are  sown  at  the  same  time.  Tlie  rye-grass  may  be  either  of  the  peren- 
nial or  annual  variety,  as  it  is  understood  that  the  herbage  is  to  be  continued  for  only 
one  year ;  and  the  annual  is  sometimes  sown  in  preference,  as  producing  a  bulkier  crop 
than  the  perennial. 

5000.  When  U  is  intended  to  retain  the  land  m  pasture  for  several  years,  the  quantity  of 
red  clover  is  diminished,  and  several  kinds  of  more  permanent  herbage  are  added,  the 
most  common  of  which  are  white  and  yellow  clover,  and  ribwort.  No  general  rule  can 
be  laid  down  as  to  the  proper  quantity  of  each  of  these  kinds ;  in  some  cases  red  and 
white  clover  are  sown  in  equal  proportions,  and  in  others  the  latter  is  made  greatly  to 
ptedominate.  The  yellow  clover  and  ribwort  are  not  often  sown  at  the  rate  of  more 
than  two  or  three  pounds  per  acre.  It  is  scarcely  necessary  to  add,  that,  in  this  case, 
the  rye-grass  should  always  be  of  the  perennial  sort. 

5001.  In  the  selection  of  clover  and  rye^grass  seeds  particular  attention  should  be  paid 
to  their  quality  and  cleanness ;  the  purple  color  of  the  clover  seed  denotes  that  it  has  been 
ripe  and  well  saved ;  and  the  seeds  of  weeds  may  be  detected  in  it  by  narrow  inspection, 
if  there  be  any ;  but  varioifs  noxious  weeds  are  fluently  mixed  up  with  the  seeds  of  the 
rye-grass,  which  it  is  difficult  either  to  discover  or  to  separate  from  them.  Between  the 
seeds  of  the  annual  and  perennial  rye  grass,  the  difference  is  hardly  discernible ;  and 
therefore,  unless  it  is  of  his  own  growth,  the  cultivator  must  depend  in  a  great  measure 
on  the  character  of  the  person  from  whom  he  purchases  it.  Red  clover  from  Holland 
or  France,  has  been  fbund  to  die  out  in  the  season  immediately  after  it  has  been  cut  or 
pastured ;  while  the  English  seed  produces  plants,  which  stand  over  the  second,  many  of 
them  the  third  year  {General  Report  of  Scotland^  vol.  i.  p.  587.)  ;  thus  remaining  in  the 
latter  case  four  summers  in  the  ground  from  the  time  of  sowing. 

5002.  The  after-cuhure  of  clover  and  rye-grass  connsts  chiefly  of  picking  off  any 
stones  or  other  hard  bodies  which  may  appear  on  the  surface  in  the  spring  succeeding 
that  in  which  it  wss  sown,  and  cutting  out  by  the  roots  any  thistles,  docks,  or  other  large 
grown  weeds.  After  this  the  surface  should  be  rolled  once  to  smooth  it  for  the  scjrthe. 
This  operation  is  best  performed  in  the  first  dry  weather  of  March.  Some  give  a  top- 
dressing  of  soot,  gypsum,  common  lime,  peat,  or  wood -ashes  at  this  time  or  earlier; 
Gypsum  has  been  particularly  recommended  as  a  top  dressing  for  clovers,  and  the  other 
herbage  legumes,  because  as  their  ashes  afford  that  substance  in  considerable  quantities, 
it  appears  to  be  a  necessary  ingredient  of  their  food.  Dutch  ashes  (420.)  have  been 
strongly  recommended  as  a  top-dressing  for  red  clover,  and  they  also  contain  gypsum ; 
but  where  the  soil  is  in  good  heart,  and  contains  calcareous  matter,  any  description  of  top- 
dressing,  though  it  may  be  of  advantage  when  it  does  not  interfere  with  the  general 
economy  of  the  &rm,  cannot  be  considered  as  necessary.     {Sup*  E.  Brit.  art.  Agr,) 

5003.  The  taking  of  the  clover,  or  clover  and  rye-grass  crop,  is  either  by  cutting  gieen 
for  soiling,  by  making  into  hay,  or  by  pasturing.  It  is  observed  in  The  Code  tf  AgrU 
euUure,  that  it  is  a  most  important  point  to  ascertain,  in  what  cases  cutting,  or  feeing,  is 
most  beneficiaL  If  fed,  the  land  has  the  advantage  of  the  dung  and  urine  c^  the  pastur- 
ing stock ;  but  the  dung  being  dropt  in  irregular  quantities,  and  in  the  lieat  of  summer, 
when  it  is  devoured  by  insects,  loses  much  of  its  utility.  If  the  dung  arisuig  from  the 
herbage,  whether  consumed  in  soiling,  or  as  hay,  were  applied  to  the  land,  in  one  body, 
and  at  the  proper  season,  the  operation  would  be  more  effectual  The  s&iother  of  a  thick 
crop,  continued  for  any  time  upon  the  ground,  greatly  tends  to  promote  its  fertility ;  and 
it  hU  been  pretty  uniformly  found,  af&r  repeated  trials,  upon  soils  of  almost  every  de- 
scription, that  oats  taken  after  clover  that  has  been  cut,  either  for  soiling  or  hay,  is  superior 
to  the  crop  taken  after  clover  pastured  by  sheep. 

5004.  SoUing  is  a  term  applied  to  the  practice  of  cutting  herbage  crops  green  for  feeding 
or  fattening  live  stock.  On  all  farms,  under  correct  manimnent,  a  part  of  this  crop  is 
cut  green,  for  the  working  horses,  often  for  milk  cows,  and,  in  some  instances,  both  for 
growing  and  fattening  cattle.  There  can  be  no  doubt  of  the  advantages  of  this  practice^ 
in  regard  to  horses  and  cows ;  but  for  young,  and  for  fattening  beasts,  a  sufficient  number 
of  experiments  are  not  known  to  have  been  yet  made  with  any  great  degree  of  accuracy. 
Young  amip*l«  require  exercise  in  the  open  air,  and«  probably,  will  not  be  found  to  thrive 
10  well  in  houses  or  fold-yards,  during  summer,  as  on  pastures;  and  though  in  every 
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case  there  is  a  great  saving  of  food,  the  long,  woody,  and  comparatively  naked  steins  of 
the  plants,  with  leaves  always  more  or  less  withered,  are  perliaps  not  so  valuable  in  the 
production  of  beef  on  fattening  stock,  as  a  much  smaller  weight  of  herbage  taken  in  by 
pabturage.  Milk-cows,  however,  are  so  impatient  of  heat  and  insects,  that  this  way  of 
feeding  tliem,  at  least  for  a  part  pf  the  day,  in  warm  weather,  ought  to  be  more  generally 
adopted ;  and  the  convenience  of  liaving  working  horses  always  at  hand,  befddes  that  they 
fill  their  stomachs  speedily,  is  of  not  less  importance  than  economy.  (See  CommunieaUons 
to  the  Board  of  jtgricitUuref  vol.  vii.  Brown* s  Treatise  on  Rural  Jiffairs,  vol.  ii.  General 
Report  of  Scotland,  vol.  ii.  and  iii.) 

50Q5,  In  feeding  cattle  with  green  clover,  attention  must  be  paid  to  prevent  swelling,  or 
hoving,  which  is  very  apt  to  take  place  when  they  are  first  put  on  this  food,  especially  if  it 
be  wet  with  rain  or  dew ;  and  cattle  are  exposed  to  this  danger,  whether  they  are  sent  to 
depasture  the  clover,  or  have  it  cut  and  brought  home  to  them ;  though,  if  the  plants  be 
somewhat  luxuriant,  the  danger  is  greater  in  die  former  case.  After  being  accustomed 
to  this  rich  food  for  a  few  days,  during  which  it  should  be  given  rather  sparingly,  the  dan- 
ger is  much  diminished ;  but  it  is  never  safe  to  allow  milch  cows,  in  particular,  to  cat 
large  quantities  of  wet  clover. 

5006.  The  making  herbage  plants  into  hay  is  a  process  somewhat  different  from  that  of 
making  hay  from  natural  grasses.  All  the  herbage  tribe  ought  to  be  mown  before  the  seed 
is  formed,  and  indeed  before  the  plants  have  fully  blossomed,  that  the  full  juice  and  nou- 
rishment of  the  herb  may  be  retained  in  the  hay.  By  the  adoption  of  this  system,  the  hay 
is  cut  in  a  better  season,  it  can  be  more  easily  secured,  and  it  is  much  more  valuable* 
Nor  is  the  strength  of  the  plant  lodged  in  the  seed,  which  is  often  lost.  The  great  advan- 
tage  of  converting  under-ripe  herbage  and  grass  into  hay  is  now  beginning  to  be  known. 
Hiere  is  mupb  more  saccharine  matter  in  it,  and  it  is  consequently  greatly  more  nutri- 
tious. A  crop  of  clover  or  saintfoin,  when  cut  in  the  early  part  of  the  season,  may  be  ten 
per  cent.  lighter  than  when  it  is  fully  ripe ;  but  the  loss  is  amply  counterbalanced,  by  ob- 
taining an  earlier,  a  more  valuable,  and  more  nutritious  article;  while  the  next  crop  will 
proportionably  be  more  heavy.  The  hay  from  old  herbage  will  carry  on  stock,  but  it  is 
only  hay  from  young  herbage  that  will  fatten  themt  When  the  stems  of  clover  become 
hard  and  sapless,  by  being  allowed  to  bring  their  seeds  towards  maturity,  they  are  of 
little  more  value  as  provender,  than  an  equal  quantity  of  tlie  finer  sort  of  straw  of  com. 

5007.  The  mode  of  making  clover-hay,  and  that  of  all  herbage  plants,  as  practised  by  the 
best  farmers,  is  as  follows.  The  herbi^e  js  cut  as  close  to  the  ground  and  in  as  uniform 
and  perfect  a  manner  as  it  is  possible  to  accomplish,  by  tlie  scythe  kept  constantly  sharp. 
"Die  surface  having  been  in  the  preceding  spring  freed  from  stones  and  well  rolled,  the 
stubble  after  the  mower  ought  to  be  as  short  and  smooth  as  a  well  shaven  grass 
lawn.  What  part  of  the  stems  is  left  by  the  scythe,  is  not  only  lust,  but  the  after- 
growth is  neither  so  vigorous  nor  so  weighty,  as  when  the  first  cutting  is  taken  as  low  as 
possible. 

5008.  4*9O0n  at  the  swath  or  row  qf  cut  herbage  f$  tkcromghly  dry  abovr,  it  ii  gently  turned  cnr«r  (not 
tedded  or  tcattered),  without  breaking  it  Somctimet  tbU  is  done  by  the  band,  or  by  a  small  fort ;  and 
some  ftnners  are  so  anxious  to  prevent  the  swatb  fh>ni  being  broken,  that  they  will  not  permit  the  me 
of  the  rake  shaft.  The  grass,  when  turned  over,  in  the  morning  of  a  dry  day,  is  put  into  rocks  in  tte 
afternoon.  The  mode  of  performing  this  is  very  simple  and  expeditious;  and  none  but  women, 
boys,  and  girls,  under  the  eye  of  a  confidential  servant,  are  usually  employed.  If  the  crop  is  beaTy,  a  raw 
of  cocks  is  placed  in  the  middle  ridge  of  three,  ahd  if  light  of  five  ridges.  A  distinct  company  of  carrien 
and  rakers  is  allotted  to  every  such  number  of  ridges';  and  the  separate  companies  proceed  eacb  on  its 
own  ground,  and  in  the  same  manner  as  in  reaping  grain*  which  occasions  a  d^ee  (tfoompetition  am&a^ 
them  for  despatch,  clean  raking,  and  neat  wdl-built  corks.  The  carriers  gather  the  hay,  and  carry  U  ta 
the  ridge  where  the  cock  is  to  be  built,  by  one  of  the  most  experienced  hands.  A  nker  follows  the  car- 
rier, taking  up  and  bringing  to  the  cocks  the  remains  of  the  swath.  There  may  be,  in  general,  about 
Ave  people  employed  about  each  row  of  cocks ;  a  carrier  and  raker  on  each  side  of  the  ridge  on  whicfa  the 
cocks  are  placed,  and  a  pevaon  on  the  ridge,  who  builds  them.  But  when  the  crop  is  not  wttgkty,  nose 
rakers  are  required,  as  a  greater  space  must  be  gone  over. 

5009.  As  the  cocks  are  thus  placed  in  a  line,  it  is  easy  to  put  two  or  more  into  one  afterwards ;  and  the 
larger  cocks  may  be  speedily  drawn  together,  to  be  put  into  tramp-ricks,  by  means  of  ropes  thrown  noad 
their  bottoms,  and  dragged  along  by  a  horse.  It  is  impossible  to  lay  down  any  rules  for  the  maiMgemeot 
of  hay,  after  it  is  put  into  cocks ;  one  thing  is,  however,  always  attended  to,  not  to  shake  out,  scatter,  or 
expose  the  hay  oftcner  than  is  necoMary  for  its  preservation.  Sometimes  the  cocks  have  been  put  up  so 
large,  that  they  never  reouire  to  go  to  a  tramp-rick,  but  were  carted  to  the  stack-yard,  without  cvar 
being  broken,  and  put  up  in  alternate  layers  with  old  hay.  But  where  this  is  attempted,  there  must  not 
be  much  clover.  Tbe  practice  of  mixing  the  new  with  the  old  hay  is,  however,  a  good  one,  and  sarcs  a 
great  deal  of  time  and  labor,  at  the  same  time  that  the  old  hay  is  much  improved  by  ue  mixture. 

SOia  ThehentmKiSigenOumppnveofmreadingoutthesuMtihsitf  dooer  and  rifc-gnus,  though  this  Is 
often  necessary  with  natural  grasses,  which  are  cut  an#  harvested  later  in  the  season.  Tbe  move  the  svmth 
b  kept  unbroken,  the  hay  is  greener,  and  the  more  fVagrant, 

5011.  Another  mode  qf  haff-nuMtig,  said  to  have  been  originaOy  practised  In  Lancashire,  has  been  Ibmd 
tp  answer  well  in  the  moist  atmosphere  of  the  west  of  Scotland.  This  is  caUed  tippling  or  rippling ;  and 
if  Uie  grass  be  dry,  the  operation  begins  u  soon  as  it  is  mown.  *'  In  making  a  tipirie,  a  person  with  his 
right-hand,  rolls  the  swath  Inwards,  until  he  has  a  little  bundle;  then  the  same  is  done  by  the  left,  unta 
both  meet,  and  form  ^bt  to  twelve  pounds,  or  nearly  sa  This  bundle  is  then  set  up  agatnai  the  tas,  or 
tMftween  the  feet ;  a  rope  is  twisted  of  the  grass,  while  the  bundle  Is  supported  In  this  manner,  aadticri 
round  it  near  its  top ;  and  from  the  top  are  drawn  up  a  few  straggling  stems,  which  are  twisted  to  make 
the  tipple  Uper  to  a  point,  and  give  it  as  much  a  conical  shape  as  possible.  If  the  crop  is  strong,  tJicve  is  a 
tow  of  tipples  placed  pn  each  swath  ;  if  light,  two  of  these  are  put  into  one  row.  After  Aandiog  a  few 
boun,  they  become  10  noooMi  on  the  outside,  that  the  heaviest  rsins  leMoia  wet  them  through;  and  when 
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.,  tfaer  are  won  dried  again  in  good  weather.  A«  soon  as  ready,  they  are  pot  into  the-tonmervrick,  or, 
if  rery  dry,  even  the  winter-stack,  but  are  never  opened  out  or  tedded,  to  xnake  them  dry,  as  they  never 
require  it  By  this  method,  not  a  blade  is  lost,  and  the  hay  is  nearly  as  green  as  a  leaf  dried  in  a  book.  In 
«  moderate  crop,  one  woman  will  tipple  to  one  mower,  and  a  woman  will  rake  to  two  tipplers,  or  two 
•wathers.  But  where  the  cr<^  is  strong,  it  may  require  three  women  to  keep  pace  witli  two  mowers. 
After  the  hay  is  put  up  in  this  manner,  the  crop  may  be  considered  as  secure,  though  it  may  continue  wet 
weather  for  a  considerable  length  of  time.**    {(hneral  Report  of  ScoUandt  vol.  ii.  p.  11.) 

5012.  Hay  is  stacked  in  circular  or  oblong  stacks,  the  latter  form  being  most  generally 
approved  of,  and  carefully  thatched,  as  has  been  already  observed  in  regard  to  corn.  It  is 
never  advisable  to  allow  this  kind  of  hay  to  become  heated  in  any  considerable  degree,  in 
the  stack,  though  a  slight  exudation,  with  a  very  gentle  warmth,  is  usually  perceptiblcr 
both  in  the  field-ricks  and  in  the  stacks,  for  a  few  days  afVer  they  are  built  But  this  is 
&  quite  different  thing  from  that  intentional  heating,  carried  so  far,  in  many  instances,  as 
to  terminate  in  conflagration. 

501 5.  7%e  qfter^growth  or  second  crop  of  clover  is  vigorous  or  weak,  according  to  the 
proportion  of  clover  plants  to  rye-grass,  to  the  time  when  the  first  crop  was  cut,  and  to 
the  moisture  and  warmth  of  the  season.  When  the  first  cutting  has  been  made  early  for 
soiling,  there  will  sometimes  be  three  cuttings  in  one  season.  The  first  of  these  after- 
cuttings  may  be  made  into  hay,  and  sometimes  the  second;  but  in  general,  both  are  con- 
aumed  by  soiling  or  pasturing,  unless  in  some  dry  warm  districts,  as  Norfolk,  and  parts 
of  SuflPolk,  Kent,  &c.,  when  ttie  second  growth  is  left  to  ripen  its  seed.  In  the  northern 
counties  the  second  crop  is  seldom  made  into  hay,  owing  to  the  difiiculty  of  getting  it 
thoroughly  dried  at  a  late  period  of  summer,  when  other  more  urgent  operations  usually 
employ  all  the  laborers  of  a  farm.  If  it  be  cut  for  this  purpose,  the  best  method  of  saving 
it,  is  to  mix  it  up  with  straw,  which  will  absorb  a  part  of  its  juices.  It  is  often  cut  green, 
as  a  part  of  the  soiling  system ;  or,  where  a  sheep  stock  is  kept,  pastured  by  the  old  ewes, 
or  other  sorts,  that  are  to  be  fattened  the  ensuing  winter  on  turnips. 

5014,  In  consuming  clover  and  other  herbage  plants  fy  ])asluring  or  eating  down  on 
the  spot,  three  methods  have  been  adopted,  tethering,  hurdling,  and  f^  pasturage. 

5015.  Tdhering  may  be  considered  a  rude  practice,  and  is  chiefly  oonflned  to  the  north  of  Scotland  and 
Ireland.  In  T^  AgriaUiurtU  Report  of  Aberdeenskire,  it  is  sUted,  that  there  are  some  cases,  where  the 
plan  of  tethering  can  be  practised  with  more  profit  than  even  soiling.  In  the  neighborhood  of  Peter, 
head,  for  instance,  they  tether  milch-cows  on  tAeir  grass  fields,  in  a  regular  and  systematic  method ; 
moving  each  tether  forward  in  a  straight  line,  not  above  one  foot  at  a  time,  so  as  to  prevent  the  cows  from 
treading  on  the  grass  that  is  to  be  eaten ;  care  being  always  taken,  to  move  the  tether  forwud,  like  a 
person  cutting  clover  with  a  scythe,  flrom  one  end  of  the  field  to  the  other.  In  this  way,  a  greater  num^ 
ner  of  cows  can  be  kept,  on  the  same  quantity  of  grass,  than  by  any  other  plan ;  except  where  It  grows 
high  enough  to  be  cut,  and  given  them  green  in  bouses.  In  one  instance^  the  system  was  carried  to  grrat 
perftetion,  by  a  gentleman  who  kept  a  few  sheep  upon  longer  tethers,  following  the  cows.  Sometimes 
also,  he  tethered  horses  afterwards  upon  the  same  field,  which  prevented  any  possible  waste,  for  the  tufts 
of  pass  produced  by  the  dung  of  one  species  of  animal,  will  be  eaten  l>y  those  of  another  kind,  without 
reluctance.  This  system  was  peculiarly  calculated  for  the  cow-feeders  in  Peterhead ;  as,  from  the  small. 
ness  of  their  holdings,  they  could  not  aflbrd  to  keep  servants  to  cut,  or  horses  to  carry  home  the  grass  to 
their  houses,  to  be  consumed  in  a  green  state.  {Code.) 

5016.  In  hurdling  off'  clovers  or  herbage  cro^JSj  a  portion  of  the  field  is  enclosed  by 
hurdles,  in  which  sheep  are  confined ;  and  as  the  crop  is  consumed,  the  pen  is  changed 
to  a  fresh  place,  until  the  whole  is  fed  off.  'Phis  practice  is  very  extensively  adopted  at 
Holkhara,  and  is  peculiarly  calculated  for  light  and  dry  soils.  Its  advantages  are,  that 
the  grass  is  more  economically  consumed ;  that  the  stock  thrive  better,  having  daily  a 
fresh  bite ;  and  that  the  dung  that  falls,  being  more  concentrated,  is  more  likely  to  be 
of  use. 

5017.  In  the  common  pasturing  of  clover,  the  stock  are  introduced  into  the  field  earlier 
than  in  tethering  or  hurdling,  in  order  to  avoid  the  loss  that  would  be  sustained  by  cattle 
or  sheep  treading  ad  libitum  on  tall  herbage.  Indeed,  the  principal  advantage  of  pas-> 
turing  clovers  is,  that  sheep  and  lambs  may  be  turned  on  them  more  early  than  on  com- 
mon grass-lands.  Sometimes  this  advanti^  is  taken  for  a  month  or  six  weeks,  in  the 
beginning  of  summer,  and  the  field  afterwards  shut  up  for  a  crop  of  hay  ;  but  more 
frequently  the  red  clovers  are  only  pastured  the  second  year.  When  white  and  yellow 
clovers  are  sown,  the  herbage  is  sometimes  not  mown  at  all,  but  pastured  for  three  or  more 
yearsy  and  sometimes  a  little  red  clover  being  sown  along  with  these,  a  crop  of  bay  is  taken 
the  first  year. 

5018.  The  produce  of  clover-hay,  without  any  mixture  of  rye-grass,  on  the  best  cork 
Ss  from  two  to  three  tons  per  acre,  and  in  this  state  in  the  London  market  it  getiefally 
aells  20  per  cent,  higher  than  meadow.hay,  or  clover  and  rye-grass  mixed.  The  Weight 
of  bay  from  clover  and  rye-grass  varies,  according  to  the  soil  and  the  season^  from 
one  to  three  tons  per  English  acre,  as  it  is  taken  from  the  tramp-ricks;  bat  after 
being  stacked,  and  kept  till  spring,  the  weight  is  found  to  be  dirainislied  95  or  80  per 
cent. 

5019.  The  value  tf  clovet  and  rye-grass  hay,  in  comparison  with  the  straw  of  beana 
or  pease,  may  be  in  the  proportion  of  three  to  two ;  and  witli  the  finest  straw  of  corn 
crops,  in  the  proportion  of  two  to  one.  One  acre  of  rod  or  broad  ctsver  will  go  as  far 
in  feeding  horset  or  black  cattle,  as  three  or  four  of  natural  grass.     And  when  it  b  mt 
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ceetmoaaXtff  md  given  to  them  Iredi,  it  will,  pralMbl j,  go  ftill  mudi  fiiitlier,  at  no  pnt 
of  it  is  lott  by  being  trodden  down.  With  the  exception  of  luoern,  and  the  herbage  of 
rich  manfaes,  there  is  no  crop,  by  which  so  much  stock  can  be  supported,  as  by  dovcr. 
It  may  be  profitably  employed  in  fattening  sheep  in  qpring,  and  with  this  food,  they  will 
soon  be  ready  for  the  butcher.  Afterwards,  a  crop  of  bay  may  be  got,  and  two  or  three 
weeks  after  the  hay  has  been  taken  off,  sheep  intended  to  be  ftittened  on  tumips,  may  be 
turned  in,  and  kept  there,  until  the  turnips  are  ready  for  them. 

5020.  The  mOritive  prvducU  of  doveft  will  be  found  in  the  table.  (4984.) 

5021.  The  saving  of  clover  teed  is  attended  by  considerable  labor  and  difficulty. 
Clover  will  not  perfect  its  seeds,  if  saved  for  that  purpose  early  in  the  year ;  there- 
fore it  is  necessary  to  take  off  the  first  growth  either  by  feeding  or  with  the  scythe, 
and  to  depend  for  the  seed  on  those  heads  tlwt  are  produced  in  the  autumn.  Seed-clover 
turns  out  to  good  account  in  thoae  years  when  the  crops  are  not  injured  by  the  blight, 
which  is  often  fatal  to  them,  or  by  die  rains  in  the  autumn,  which  sometimes  prove  tfaetr 
destruction ;  for  the  time  of  harvesting  this  seed  falling  out  late  when  rainy  weather  may 
be  expected,  renders  it,  on  that  account,  very  tedious. 


5082.  When  IkeArderopit  fedqf^ltlt  ssten  tiO  about  the  end  of  May,  ftequoitly  by  ewes  and  laate; 
and  tbte  li  undemood  to  tie  an  advantageous  practice,  became  the  land  is  leM  exhausted,  and  the  gnat 
food  Is  of  great  ralue  for  stock  in  the  nrinc  months.  It  is  not  uncommon,  howerer,  to  cut  the  flm 
growth  for  a  hay  crop,  and  this  should  be  done  earlier  than  usual  Hie  growth  thus  feacr*«d  for  aeed 
must  be  suflbred  to  remain  till  the  husks  become  perfectly  brown,  when  it  is  cut  and  hanrcated  in  the 
usual  manner,  leaving  it  on  the  flekl  till  It  is  vcrv  dry  and  crisp,  that  the  seeds  may  become  more  ftilly 
hardened ;  it  may  then  be  laid  up  dry,  to  be  thresned  out  at  the  fiirmei's  oonrenienoe.  Much  Idnr  and 
expense  are  necessary  in  separating  the  seed  from  the  capsule,  or  seed-coat,  espcclallv  when  it  is  eflbcled 
by  threshing,  which  seldom  costs  less  than  from  Ave  to  six  or  leren  shillings  per  busbeL  By  the  use  of 
mills  the  work  may  be  done  much  cheaper. 

SOSS.  "ne  produce  in  9eed  may  generally  be  from  three  to  four  or  fire  boshck  per  acre,  when  peitecUy 
dean,  weighing  fttnn  two  to  three  hunored  weight  But  there  is  great  uncertainty  in  the  produce  of 
dorer  seed,  from  the  lateness  of  the  season  at  which  it  becomes  ripe ;  and  the  fertility  of  the  soil  b  ooo- 
aldenbly  hnpairod  by  such  a  crop.  Yet  the  high  value  of  the  seed  is  a  great  inducenMnt  to  the  aaving  of 
it,  in  fovorable  situations.  {Dickmm's  PmOictU  JgriemUtire,  toL  iL  p.  863L) 

5024.  The  diMeatei  tf  clover  are  the  blight  or  mildew,  and  suffocation  or  oonsamption, 
fit>m  insects,  slugs,  and  worms.  It  ofben  happens  that  clover  after  being  repeated  aft 
short  intervals  on  the  same  soil,  either  fiuls  oa  does  no  good ;  whether  that  is  owing  to 
a  disease  or  to  a  defect  in  some  peculiar  substance,  which  enters  into  the  food  of  the 
plant,  does  not  appear  to  be  clearly  ascertained.  A  top  dressing  with  ashes  or  lime,  is 
said  to  be  unfavorable  to  the  slug ;  but  where  vermin  of  this  sort  are  very  numerotts, 
the  most  certain  remedy  is  a  naked  fallow  well  worked  in  the  hottest  months. 

Siet.  II.    Lucem,  -^  Medicago  satttxi,  L.  DiadeL  Decan.  L.  and  LegummotetBf  J. 
La  Lucerne,  Fr.  $  FuUerklee,  Ger. ;  and  MedUxh  Ital.  (Jig.  569.) 

5025.  Lucem  is  a  deep  rooting  perennial  plant,  sending 
up  numerous  small  and  tall  dover-like  shoots,  with  blue  or 
violet  spikes  of  flowers.  It  is  a  native  of  the  south  of  Eu- 
rope, and  rapears  to  be  acclimated  in  the  warmer  parts  of 
England.  Lucern  or  medic  is  highly  extolled  by  the 
Roman  writers,  and  also  the  cytissus,  the  latter  a  low  ever* 
green  shrub.  Lucem  is  much  grown  in  Persia  and  Lima, 
and  mown  in  both  countries  all  the  year  round ;  it  is  also 
of  unknown  antiquity  in  old  Spain,  Italy,  and  the  south 
of  France.  It  was  introduced  to  England  from  the  hitter 
country,  according  to  Miller,  in  1657.  It  is  mentioned 
by  HutUb,  Blythe,  and  other  early  writers,  and  was  tried 
by  Lisle ;  but  it  extited  little  attention  till  after  the  publi- 
cation of  Harte*s  Etaaysy  in  1757.  It  is  now  only  culti- 
vated in  a  few  places,  and  chiefly  in  Kent.  Columella 
estimated  luoem  as  the  choicest  of  all  fodder,  because  it 
lasted  many  years,  and  bore  being  cut  down  four,  five, 
or  six  times  a  year.  It  enriches,  he  says,  the  land  on 
which  it  grows,  fattens  the  cattle  fed  with  it,  and  is  often 
a  remedy  for  sick  cattle.  About  three  quarters  of  an  acre  of  it  is,  he  thinks,  abundantly 
sufficient  to  feed  three  horMs  during  the  whole  year.  But  though  it  was  so  moch 
esteemed  by  the  ancients,  and  has  been  long  cultivated  to  advanosge  in  Franoe  and 
Switserland,  it  has  yet  found  no  great  reception  in  this  country.  If  any  good  maoa 
can  be  given  for  this|  it  is,  that  lucem  is  a  leas  hardy  plant  than  red  clover,  requires 
three  or  four  years  before  it  comes  to  its  full  growth,  and  is  for  these  and  other  reasoo% 
ill  adapted  to  enter  into  general  rotations.  Where  tlie  climate  and  soil  suit,  per- 
haps, a  field  of  it  may  be  advanugeously  sown,  adjoining  the  homestall,  to  affbid 
early  cutting  or  food  for  young  or  sick  animals,  for  which  it  is  said  to  be  well  adapted; 
.but  though  it  will  produce  good  crops  for  eight  or  ten  years,  yet  from  the  time  tfat 
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IhroMi  miut  mh  till  Mt  crop  attuiu  in  {wribctkia,  «ad  ftom  At ««  mjiifalta  to  k«ep 

it  tram  giw  ud  wncb,  m  do  mm  tUiik  it  b  erar  Ukelj  to  com*  into  general  cultur*. 
SOaS.   Tliara  ■>«  IKI  mricMn  of  tlw  lucaro  dwming  tb* 

DMka  oT  ■  cnltintor.     Wiwt  ii  ailed  tba  jellow  lueara,  or 

Swin  lucern,  ii  the  Medioigo  U«U  (/g.  570.  )>  >  much 

mora  lord;  utd  oancr  plant,  commoa  in  lental  puta  of 

Eogknd,  but  not  eoltiralcd  anj  wbera  cxcqitiiig  in  loaM 

poor  Kiib  in  SwitnriuuL 

S0S7,   n*  M«(  for  iucem  miut  Im  drr,  flvble,  indiiung 

W  Mad,  and  with  ■  tubioii  not  inlerior   to  ttw  xirfkcs. 

UnlaM  the  rabaoil   be  good  and  deep,  it  is  in  nin  to 

•Itempt  to  cultirate    lunrn.     AccDidii^   to    Toun^  Iha 

aoib  tlut  Miit  luocro,  an  all  tlH«e  dat  an  at  once  drjt  and 

ri«^     lf(  Mfi  be,  tlH;  pouey  thaw  two  rrileni,   tbare  ii 

no  IW  but  thfj  will  producs  Itige  crop*  uT  lucern.     A 

friable  deep  tmadj  Itmm  on  ft  ch^   or  vliita  dr;  tmi\j 

bottom,  ii  eicellenl  Tor  it.     Dtef  putrid  eand  warp  on  ■  irj 

btlh,  good  laadj  loam  on  chalk,  dry  marl  or  gnrel.  all  do 

well;  and  in  a  word,   all   nils  that  aie  good  enough  for 

wheat,  and  dry  enough  fbr  tumipi  to  be  fed  on  the  land, 

do  weU  for  lucenu     If  deficient  in  fertility,  tlwy  may  be    i 

made  up  h;  manuring,  but  be  nerer  yet  nut  with  any  land  too  rich  for  it. 

90S8.  IV  preparation  aftht  lail  coniiati  in  deep  ploughing  and  minute  pulmlaMioDj 
and  in  our  opinion,  the  ibortot  iw]'  to  eflect  thii,  i>  to  tnncfa  it  over  by  the  ipade  to 
two  or  three  feel  in  depth,  burying  a  good  coal  of  manure  in  the  middle  or  at  ImiI  one 
foot  finm  the  lurface.     'lliii  ii  the  practice  in  Guemaey,  wbere  lucem  ia  highly  ptiied. 

5029.  Tlu  cUmale  tor  lucem,  ai  we  have  already  binted,  miul  be  warm  and  diy ;  ft 
haa  been  groifu  in  Scotland  and  irelaod,  and  might  probably  do  well  in  Ilie  Mniihem 
oountia  of  the  Ittter  country,  but  in  the  former  it  baa  not  been  found  to  aniwer  the 
oonmmidatiotta  of  ita  adminn. 

5030.  The  teattn  mott  proper  fbr  aowing  lucan,  I*  a*  Mrly  an  can  be  done  In  dis 
ipiing  moDtbi,  as  in  thii  way  the  planta  may  be  AjUy  maUiibed  befbre  the  aeaeon  be> 
comet  too  bat.  The  latter  end  of  March,  for  the  more  eouthem  diitricta,  may  be  tba 
meet  proper  period  ;  and  the  beginning  of  tlie  following  mondi  for  tboee  of  the  north. 
When  aown  late,  there  ia  more  danger  of  the  planti  being  deatroycd  by  the  fly,  ai  haa 
baenobvrTed  by  Tull.  If  tbe^anta  be  intended  to  ba  tranaplanled  out  in  the  gwdea 
method,  it  will  alio  be  the  best  practice  to  sow  die  teed-bed  ai  early  in  the  ipring  ■§ 
the  ftoata  will  admit,  in  order  that  they  may  be  Mrang,  and  fit  to  aei  out  about  the 
b^inning  of  AuguiL 

SON.  n>  ■WHHT  4r  ieHta(  IWem  )•  etthn  brMd-out  or  In  idOt,  and  eltha  wltk  or  vflhout  an 
eoBpairiocmiiiirmn  Ibc  the  Ant  t*".  BnHLau,  andiTBr  ib>a  ae^ol  barter  or  othoqHtee 
sum,  la  ttunllj,  iiid  la  (wr  iv)b1«,  Ttn  pnpeiij  pnlam.  Aithui  Vaunt,  whe  bai  inM 
lanrdf  a  IhU  plant,  ubuna.  ihal  "Iht  (naieKHieceabrtkr  thai  haa  beai]UHwn,libTtbebmd>cait 
naetlwd,  wMdi  la  niacl*  ualvcnal  anni  the  ben  tscetn  hiaun,  tren  amcHig  maa  vhe  ncUw  and 
^mlietbediill  kiubaubr  In  manr other  alUcla.    But  u  tl)**  nsMIj  (»>    "'  '  -    —  - 

re^ni  Air  kaepbit  IhelT  cn^  dau,  whldi  li  a  unutalaoma  lod  i ' 

rcanaBMOd  dnlUne.  (Ml  verr  dlMfcM  drUUni  (nm  that  which  I 
Tla.*tdl«aace(or<«ililHnliKliia«  tmbat.    Ot)j(«leaa  to  thai 

—  i„^  .1.. "-\»u»aa»»«lidlrt,betoebaaiinleth»r- 

ilollieMi .i...  i.  — 1 ■ 


and  lb*  plaau  inrwl  le  hiui  iImm  ncM.  that  It  Ki 

eatiiaia    ft  mtaa  nanaii,  ai  well  at  tot  ■nmto    .  ..     „ __^ 

which  la  Birial  of  pnduett  «ai>ta(,  aodbeadoB  froaidti^  la  IhaiaiM  <«  bniid.CBiti  aod  aDothrrad. 
•antaia  b,  that  H  idmHi  learinilu  onoe  a  icai,  which  li  much  more  poaarAd  and  (Hcllta  then  anr 
bairairiiic,  Tbew  facia  aia  ullclait  U  wdfb  »  miKh  with  aoT  naHnable  man,  w  10  Indnca  hln  to 
adnttUiHii<c>fdrilUiia,ia  aeanr  to  toeed^M  br  hi  ihu  It  !•  U  drllli  at  alalittea  ut  Iwnir jDur 


bean.  imnttheM 

..  ^-aiBdahMtoaMnreHn  whnnrr 

„-_  -.. _- hutowlng  aTcon  li  •one  inttcUoiL    Tha  nloe  of  Uh  Wrisyet  oala  A 

HNber  eCtaei  ut  (o  ba  fiHwoai.    It  U  alB  ^iMd  In  the  dot  jear^  fTowlhof  the  ha -.-'--  ■- 

■T  pgaitr  imdacUre  ana  If  naeein  ba  wBjIb  that  he  mm  owl  htewlf  ciiriy  an  aih 


adnttUiHii<c>fdrilUn„ „.,___ _. 

iDcbeL  irbkta<iHBioaaulIadlhn*tRMB,anla  M  gftan  diOswil  arlta.    Nhw  ii*  »»     .._.. 
pnHUcant.butaallltcnUTibacaDiidcndaibcoadaat,  bulwlUllMp>nrererBUlfrl>W.    And  la  mid 
tetbeBBtirialpeInt,  aTtrtlh  or  hUImoi  eonmn  eoiuldecar'-—  >"—  — ."—- 1—     <— ^ 
tb*ei«aBaUatiUltT«(  laeuaubaaaUnbTlbilT.  wbtahde 
■    (aiiHi  wbleb  ihe«To>ln| -' ' 

1  aM  (o  ba  fiHwoai.    It 

DdiKUre  annir  ne  eein 

_  _Hl*(eaki!Sel»de  hair,  aceodlnets  the  fcitUtti  ,     .    , 

•rioUliw.  If  UmepracaBUcaiatalako,  K  weold  ba  rmuiaftuaui  to  uqtbat  hivm  miut 
rouow,  ihit  taeug  ahriTi,  and  la  all  thlefi,  bi  other  haodi  than  nn ;  lead  nuy  prove  tad.  the  Itj  may 
eat.  and  dnaabc  prarcnt  Te|«titloo.  bvt  Hrrln^  nieh  diaiiBitaBCei,  die  Auhkt  nay  mc  aadillid  (hat 
he  liai  dgna  Aac  caa  be  dow,  aod  IT  he  doa  luaiacd,  the  idruitve  ■ill  be  uaqueiqaDaMi.' 

B032.  3V  ftiantilg  ofietd,  when  the  brond-caM  ntelbod  ie  adiqrted,  ia  aaid  to  he  from 
15  to  SOIbf.  per  ecre,  and  fhmi  B  to  13  if  drilled.  Ibe  leed  is  paler,  larger,  and  dearer 
than  that  (if  clover :  itii  generally  imported  from  Holland,  and  great  eMe  ibould  be  had 
to  procure  it  plump  and  perfectly  new,  aa  two  yean  idd  leed  doc*  net  eome  Dp  Ae^. 
The  tame  depA  of  corering  ai  for  clover  will  aillwer. 
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50S3.  Lttceni  may  be  inuupUuUedf  and  ivhen  the  soil  is  very  rich  and  deep,  it  is  ssid 
to. produce  very  ]aige  plants;  but  such  phmts,  from  the  bulk  of  their  stools,  are  not 
likely  to  be  so  durable  as  those  of  a  less  sise,  and  on  the  whole,  for  this  and  other  reasons 
relative  to  expense,  the  plan  of  tran^lanting  does  not  seem  advisable  unless  for  filling  up 
blanks. 

5034.  The  after-cuiiure  rf  lucem^  sown  broad-cast,  consists  in  harrowing  to  destroy 
grass  and  other  wefsls ;  rolling,  after  the  harrowing,  to  smooth  the  soil  for  the  scythe, 
and  such  occasional  top-dressinss  of  manure  as  the  state  of  the  plants  may  seem  to  r^ 
quire.  Where  lucem  is  drilled,  horse-hoeing  may  be  substituted  for  harrowing,  which, 
as  already  observed,  is  the  only  advantage  of  that  mode  of  sowing.  The  harrowing  may' 
commence  the  second  year,  and  the  weeds  collected  should  always  be  carefully  removed : 
light  harrows  may  be  used  at  first,  and  in  two  or  three  years  such  as  are  heavier.  In 
succeeding  years  two  harrowings  may  be  required,  one  early  in  the  spring,  and  the  other  at 
the  close  of  the  summer.  For  these,  and  especiaUy  the  l^t,  Arthur  Young  momroends 
the  use  of  a  barrow  of  such  weight  as  is  sufiltaent  for  four  horses,  and  which  does  not 
cover  a  breadth  of  more  than  four  feet.  The  mode  of  hoeing,  either  by  tbe  hand  or 
horse-hoe,  or  of  stirring  by  the  drill  harrow,  requires  no  description, 

5035.  The  top-dretaings  given  to  lucem  may  be  either  of  the  saline  or  mixed  manures. 
Ashes  are  greatly  esteemed,  and  also  gypsum  and  liquid  manure  of  any  kind.  Arthur 
Young  advises  to  apply  dung,  in  the  quantity  of  about  twenty  tons  to  the  acre,  every  five 
or  six  years.  Kent,  however,  thinks  it  a  better  practice  to  put  a  slight  coat  on  annually 
in  the  spring  season.  Some  recommend  a  slight  top-dressing  sown  by  hand  every  spring. 
The  farmer  will  in  this,  as  in  every  case,  exercise  his  own  judgment,  and  be  guided  hj 
the  wants  of  the  plants,  the  return  Uiey  yield  for  the  expense  b^towed  on  them,  and  the 
equable  distribution  of  manure  among  his  other  crops. 

5036.  The  taking  of  lucem  by  mowing  for  soiling,  or  hay,  or  by  tethering,  hurdling, 
or  pasturing,  may  be  considered  as  the  same  as  for  clover.  Lucem  frequently  attains  a 
sufficient  growth  for  the  scythe,  towards  the  end  of  April,  or  beginning  of  the  foUowiog 
month ;  and  in  soils  that  are  iavorable  for  its  culture,  vrill  be  in  a  state  of  readiness  far 
a  second  cutting  in  the  course  of  a  month  or  six  weeks  longer,  being  capable  of  under- 
going the  same  operation,  at  nearly  similar  distances  of  time  during  the  wliole  of  the 
summer  season.  In  this  last  sort  df  soil,  with  proper  management,  in  the  drill  method, 
it  has  been  found  to  rise  to  the  height  of  a  foot  and  a  half  in  about  thirty  or  forty  days, 
affording  five  ftill  cuttings  in  the  summer.  But  in  the  broad-cast  crops,  in  the  afunion 
of  some,  there  are  seldom  so  many  cuttings  afforded  in  the  season,  three  or  four  being 
more  common,  as  the  growth  is  supposed  to  be  less  rapid  than  by  either  of  the  other 
modes. 

5037.  2r&tfa;ipfica/tonof/uc«m  is  also  the  same  as  of  clover.  The  principal  and  most  ad- 
vantageous practice,  in  the  application  of  lucem,  is  that  of  soiling  horses,  neat  cattle  and 
hogs ;  but  as  a  dry  fodder,  it  is  also  capable  pf  affording  much  assistance,  and  as  an  early 
food  for  ewes  and  lambs,  may  be  of  great  value  in  particular  cases.  All  agree  in  extolliiig 
it  as  food  for  cows,  whether  in  a  green  or  dried  state.  It  is  said  to  be  much  superior  to 
clover,  both  in  increasing  the  milk  and  butter,  and  improring  its  flayor^  In  its  use  in  s 
green  state,  care  is  necessary,  not  to  give  the  animals  too  much  at  a  time,  especially  when 
it  is  moist,  as  they  may  be  hoven  or  blown  with  it,  in  the  same  way  as  widi  clover,  and 
other  green  food  of  luxuriant  growth. 

5038.  The  produce  <f  lucem,  cut  three  times  in  a  season,  has  been  stated  at  from  three 
to  five  and  even  eight  tons  per  acre.  In  soiling,  one  acre  is  sufficient  for  three  or  four 
cows  during  the  soiling  season,  and  a  quarter  of  an  acre,  if  tbe  soil  be  good  for  all  sorts 
of  large  stock,  for  the  same  period,  or  half  an  acre  on  a  moderate  soil.  Say,  however, 
that  the  produce  is  equal  in  bulk  and  value  to  a  full  crop  of  red  clover,  then,  if  continued 
yearly  for  nine  or  ten  years  (its  ordinary  duration  in  a  productive  state),  at  an  annual  ex" 
pense  of  harrowing  and  rolling,  and  a  triennial  expense  of  top-dressing,  it  will  be  of  suffi- 
cient value  to  induce  farmers,  who  have  suitable  soils  and  climates,  to  lay  down  a  Aw 
acres  under  this  crop  near  their  home-stalls. 

5039.  TIte  nutritive  product  of  lucem,  according  to  Sir  H.  Davy,  is  8j^  per  cent, 
and  is  to  that  of  the  clovers  and  saintfoin  as  23  to  39.  This  result  does  not  very  «ell 
agree  with  the  superior  nutritive  powers  attributed  to  lucem. 

5040.  To  save  seed,  the  lucem  may  be  treated  precisely  as  the  red  clover,  and  it  is 
much  easier  threshed,  Uie  grains  being  contained  in  small  pods,  which  easily  separate  under 
the  fiail,  or  a  threshing  machine,  or  clover  mill. 

5041.  The  diseates  of  lucem  appear  to  be  the  same  as  those  of  clover.  In  Kesty 
blight  and  the  slug  are  its  greatest  enemies. 


SiCT.  III.      Siintfom.  —  Hedt/arMm  Qnabryddl,  L.     Diadd.  Decan.  L.  Hid  Ltgw^ 
noiee.J.     L'tiparceUPr- i  EtpaT3eUe,Ger.  •,t.nd  Cedra7igala,lUi.     (Jtg.STl.) 
5043.  &ni(f/bmisadeeprDotingperenniali>ithbnuiching 

tpmding  Btems,  compaund  lesfes,  and  ahowy  red  flowers. 

It  i>  ■  native  of  England  and  many  parts  of  Rurope,  but 

never  found  but  oii  dry  warm  chalky  loils,  where  it  is  of 

great  duration.      It  hu  been  long  cultivated  in  France  and 

other  parts  of  (he  continent,  and  as  an  agricultural  plant 

was  inlroduced  from  the  latter  country  to  England  about 

the  middle  of  the  seventeenth  century.      It  has  since  been 

a  good  deal  cultivated  in  ihe  chalky  districts ;  and  its  pe- 

euliar  value  is,  that  it  may  be  gruH-n  on  soils  unfit  for  being 

conitantly  under  tillage,  and  which  would  yield  little  under.  , 

grais.      llis  is  owing  to  the  long  and  descending  roots  of  ' 

Ihe  saintfoin,  which  will  penetrate  and  thrive  in  the  fissures  of 

rocky  and  chalky  understrata.      Its  herbage  is  said  to  be 

eigually  suited  for  paslutage  or  for  hey.  and  that  eaten  green 

h  U  not  apt  to  swell  or  hove  cattle  like  (he  clovers  or  lucem. 
Arthur  Young  lays,  that  upon  soils  proper  for  this  grass  no 

farmer  can  sow  too  much  cJ  it,  and  in  The  Code  of  Agricvl- 

bm  it  is  said  to  be  ■■  one  of  the  most  valuable  herlage  plants  we  owe  to  the  bounty  of 
Protidence." 

5013.  TherearenovarictiMoflhesaintfoin,  but  many  other  species  of  the  same  nume- 
rous family  that  might  be  cultiiated,  such,  for  example,  as  (he  French  honeysuckle,  ■ 

biennial,  that  might  be  substituted  for  red  clover  on  rich  soils. 

504^.  TViehltfiotf  forthis  plant  is  thatwhich  is  dry,  deep,  and  calcareous;  butitwilt 
grow  on  any  soU  that  has  a  dry  subsoil.  Kent  thinks  that  the  soils  most  suited  to  the 
culture  of  this  sort  of  grass  are  those  of  the  chalky  loam,  and  light  sandy  or  gravelly 
kinds,  or  almost  any  of  those  of  a  miied  quality,  provided  they  be  not  too  vret,  and  have 
a  rocky  or  hard  c^careous  bottom  to  check  the  roots  at  the  depth  of  a  foot  or  fifteen  inche* 
below  the  surface,  which  he,  notwithstanding  the  above,  conceives  necessary,  as  the  plants 
■re  apt  to  exhaust  themselves  in  running  down.  And  for  this  reason  he  considers  it  as 
improper  for  being  sown  where  there  is  grsit  depth  of  mould  or  soil.  It  is  a  plant  that 
B  asserted  by  Marshal  to  aUbrd  a  large  produce  even  on  those  soils  which  are  of  tbe 
poorest  quality,  and  that  on  such  as  arc  of  a  more  rjch  and  friable  nature  it  IVequently 
produces  id>uniiant  crops.  Still,  he  conceives,  that  it  is  only  in  the  calcareous  soils,  as 
(be  dry  chalk  snd  limestone,  or  such  as  have  been  well  impregnated  with  that  sort  of 
matter,  that  it  succeeds  in  a  perfect  manner  or  becomes  durable.  The  advantages  reaiill- 
klg  from  growing  ifaia  plant  on  sandy  soils  in  Norfolk  have  hetn  already  stated  (4379.). 
.W45-  The  iesi  /irtiiaraliim  which  any  soil  fit  for  this  plant  can  undergo,  is  unquestion* 
ably  that  of  trenching;  and  we  have  little  doubt  that  in  most  cases,  all  things  considered, 
h  would  be  found  the  cheapest.  The  usual  preparatory  culture,  however,  is  the  same  as 
fijr  dover,  ploughing  however,  deeper  than  ordinary,  eiiher  by  means  of  (lie  trench  plough, 
or,  what  is  better  because  more  simple,  by  thecommonplouf^h  going  twice  in  (he  same  track. 
Boys  [CammntJcatiims  lo  Ihe  Board  of  jigricuUvre,  vol.  iii. )  recommends  as  a  pTepara(ion 
Tor  saintfoin;  ls(  year,  psre  and  burn  for  (umips,  to  be  eaten  on  the  land  by  sheep,  with 
the  aid  of  some  fodder  ;  3d,  barley,  (o  be  sown  very  early  with  clover  seed ;  3d,  clover  ea(eii 
oir  by  sheep;  4th,  wheat;  5th,  turnips  with  manure;  and,  6[b,  barley  with  saintfoin. 
Tbe  corn  crops  must  be  carefully  weeded,  and  in  particular  cleared  of  charlock.  Under 
(his  system,  the  produce  has  been  greet,  and  the  ground  lias  been  laid  down  In  the  highest 
order  with  saintfilin,  or  any  other  grass  calculated  for  this  species  of  soil. 

SOte.  With  respect  to  the  teaim  ^ lowmg  saintfoin,  it  may  be  observed  that  the  eariier 
it  can  be  put  into  the  soil  in  the  spring  the  better,  as  from  the  greater  moisture  of  such 
•oils  there  will  be  a  greater  probabihiy  of  their  vegetating  in  a  perfect  manner.  Where 
the  sowing  is  eiecuted  at  a  late  period,  and  dry  weather  succeeds,  Bannister  thinks  that 
much  of  ^e  seed  would  be  prevented  from  growing,  and  theyoungplatitsbenoreelposed 
to  the  destruction  of  the  fly ;  therefore,  according  to  this  writer,  the  sowing  of  saintfoin  ' 
seed  ooght  never  to  be  deferred  longer  than  tbe  beginning  of  March,  and  that  it  is  still 
better  to  cmnplete  this  work  in  February.  Some,  however,  suppose  it  msy  be  deferred. 
to  the  middle  of  March  without  injury. 

5047.  The  manner  afioamg  is  almost  always  broad  cast,  but  it  may  be  lown  in  drilU 
.tfnd  even  traoqilanted,  though  ndther  of  these  modes  can  be  recotntnended.  Some  adviso 
its  bdng  sown  with  about  half  the  quantity  of  barley  which  is  usually  sown  for  a  full 
«rDp,  as  it  may  shade  and  keep  it  mmsl  during  the  Aist  summer,  and  at  the  same  time 
•ot  injure  it  fiumthccrop  being  ligfater,  which  is  sonietimn  tbe  case.  Where  the  barley 
■a  tliiUed  (he  lantfoin  may  afteriiilrds  be  put  in,  in  the  tame  rnanDer,  but  in  a  contrary 
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direction.  If  sown  over  the  wheat  it  should  be  harrowed  in,  and  afterwards  rolled.  In 
whaterer  method  it  is  sown,  as  the  seeds  are  larger  than  those  of  many  other  herliage  phuns, 
they  should  be  covered  in  with  more  care,  and  to  a  somewhat  greater  depth.  By  some 
the  ploughing  the  seed  in  with  a  very  thin  or  shallow  furrow  ia  recommended.  In  most 
cases,  especially  in  all  the  more  light  sorts  of  land  in  which  this  sort  of  crop  is  grown,  the 
use  o£  the  roller  may  be  necessary  immediately  after  the  seed  is  put  into  the  ground.  It 
is  the  practice  in  some  districts  to  cow  a  small  portion  of  clover  seed  with  saintfoin,  with 
the  idea  of  increasing  the  first  year's  produce ;  but  as  plants  of  different  kinds  seldom 
answer  well  when  grown  together,  from  there  being  a  continual  contest  in  their  growth 
for  an  ascendancy,  it  is  perhaps  a  better  method  to  increase  the  proportion  of  the  seed, 
without  mixing  it  with  that  of  other  sorts.  It  is,  however,  supposed  by  Marshal  that 
such  a  pn^ce  is  beneficial  in  ultimately  procuring  a  fine  clean  crop  of  saintfoin  upon 
the  land.  It  is  a  sort  of  crop  that  grows  in  so  perfect  a  manner  in  the  brood-cast  method, 
that  there  can  seldom  be  any  necessity  for  hhving  recourse  to  the  drill.  It  may,  however, 
be  cultivated  in  the  latter  mode  with  much  success.  And  in  Norfolk,  it  is  the  prvtice 
with  some  cultivators  to  have  it  drilled  at  nine  inches  across  the  barley  crops  which  have 
been  sown  in  the  same  way. 

5048.  The  quantity  of  seed  in  the  broad-cast  method,  which  is  that  mostly  em- 
ployed, is  about  four  bushels  the  acre,  though  less  is  firequently  given;  but  on 
such  soils  as  are  proper  for  this  plant  it  is  always  necessary  to  have  a  fuU  propor* 
tion  of  seed.  By  some,  however,  a  much  smaller  quantity  is  made  use  of,  and  where 
the  drill  sjTStem  is  bad  recourse  to,  a  still  smaller  proportion  is  used,  as  from  two  to  two 
and  a  half,  or  three  bushels,  it  has  been  observed,  that  in  Lincolnshire,  where  this  pbnt 
is  much  grown,  '*  the  common  allowance  of  seed  is  five  bushels  to  an  acre,  and  that  a  gen- 
tleman south  oi  Lincoln  advises  the  sowing  a  small  quantity  of  trefoil  with  it  (about 
four  pounds  on  an  acre).  The  reason  for  which  is,  Uiat  in  that  exposed  country,  the 
young  plants  suffer  more  by  the  sun  in  summer  than  by  the  frost  in  winter.  Of  coune 
the  trefoil  coming  to  perfection  the  first  year,  and  living  only  three,  will  be  a  shdter  fiir 
the  young  plants  during  the  first  year  or  two,  and  die  off  when  the  saintfoin  wants  in 
room. 

5049.  In  the  choice  of  the  teed  it  is  the  best  practice  for  the  cultivator  to  select  it  from 
the  best  and  most  abiding  plants  in  his  particular  soil,  as  such  as  is  purdiased  trwn  the 
seed-shops  can  rarely  be  depended  upon.  A  certain  method  of  knowing  the  goodness 
of  the  seed  is,  by  sowing  a  number  of  the  seeds,  and  seeing  how  many  plants  are  pro- 
duced by  them.  But  the  external  signs  of  the  seeds  being  good  are,  that  the  husk  is  of 
a  bright  color,  and  the  kernel  plump,  of  a  light  grey  or  blue  color,  and  sometimes  of  a 
shining  black.  The  seed  may  be  good,  though  the  husk  be  black,  as  that  is  owing  some- 
times to  the  letting  it  receive  wet  in  the  field,  and  not  to  its  being  half  rotted  in  the 
heap.  If  the  kernel  be  cut  across,  and  appear  greenish  and  fresh,  it  is  a  certain  sign  that 
it  is  good.  But  if  it  be  of  a  yellowish  color,  and  friable,  and  looks  thin  and  pitted,  they 
are  bad  signs.  But  others  observe  that  the  best  seed  is  that  which  is  plump,  heavy, 
bright,  and  of  a  yellowish  red  color,  and  that  it  should  always  be  sown  wldle  quite  fresfa, 
as  that  which  is  old,  or  that  lias  been  long  kept,  nerer  vegetates  in  a  perfect  manner.  In 
purchasing  seed  of  this  sort  it  is  in  general  from  about  three  to  five  shillings  the 
bushel. 

5050.  The  qfter-cuUure  and  management  of  taintfoin  consists  in  occasional  dressings 
with  manure,  and  in  the  judicious  intervention  of  mowing  and  pasturing.  Tlie  fint 
year  some  farmers  do  not  mow,  while  others  do ;  but  the  second  year,  and  in  the  suc- 
ceeding summers,  a  crop  of  hay  may  be  taken,  and  the  after-grass  be  fed  down  with  any 
sorts  of  stock  but  sheep,  till  towards  December,  care  being  taken  that  they  do  not  eat  it 
in  too  close  a  manner,  as  where  that  is  the  case,  from  the  largeness  of  the  roots,  they  msy 
be  in  danger  of  injuring  the  crowns  of  the  plants.  In  the  following  autumn  there  wiU 
however  be  less  risk  in  this  respect,  and  sheep  as  well  as  cattle  stock  noay  be  turned  in 
and  kept  upon  the  pastures  till  they  are  well  eaten  down,  being  always  careful  to  shut 
them  up  as  early  as  possible  in  the  beginning  of  the  year.      This  is  the  opinion  of  Kent 

.  And  it  is  supposed  that  as  this  sort  of  herbage  is  considered  to  be  improved  in  its  tasle 
by  being  nipped  by  the  frost,  it  may  be  a  proper  practice  not  to  turn  stock  upon  these  leys 
too  early  in  the  autumnal  season.  With  this  int<{ntion  it  may  be  advisable  io  defer  it  dll 
the  latter  end  of  September,  when  this  sort  of  rouen  or  alier-graas  will  be  found  to  have 
much  effect  in  promoting  the  flow  of  milk  in  cows,  as  well  as  in  forwarding  the  condition 
of  fattening  beasts ;  great  store  of  feed  being  still  lefl  for  sheep.  But  with  this  sort  of 
stock  they  should  not  be  too  closely  fed  down,  or  the  sheep  remain  too  long  upon  them, 
as  mtich  injury  may  be  sustained  by  it.  It  has  been  suggested  that  all  sorts  of  cattle 
stock  should  be  removed  by  the  beginning  of  the  year  from  these  rouens,  as  much  barm 
might  be  done  by  their  continuing  longer. 

506L  ia  1op^drettiiig$akt(foi»  pest^ubei  are  the  best  material  Chat  an  be  made  uss  at  where  thtjr 
tan  be  proofed  In  sufficient  quantity.    And  other  sorts  of  ashes  are  likewise  found  benaOdat 
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thcw  cannot  be  had.  Thej  ibottld  be  ippUed  lo  m  to  fbrm  a  thin,  even,  ngtIUr  dreiiing  over  the' whole 
•orfiioe  of  the  crop.  In  this  view  soot  has  alio  been  found  of  great  utility  when  spread  evenly  over  such 
leys  about  the  beginning  of  January,  In  the  pro|>ortion  of  about  twenty-five  or  thirty  bushels  to  the 
•tatute  acre.  And  malt^lust  has  been  employed  in  the  same  way  with  great  success  and  advantage,  aa 
shown  by  Bannister  in  his  SifnopsU  qf  Hutbandrp.  And  it  is  supposed  that  where  those  sons  or  top* 
dressings  can  be  applied  every  third  or  fourth  year,  the  salntfoin  crops,  when  well  established  in  the 
•oils,  mav  be  preserved  in  a  state  of  vigorous  growth  for  ten  or  fiflcea  years,  or  more,  and  the  land 
be  considerably  improved  by  the  roou  striking  so  deeply  into  it 

5052.  In  taking  and  using  the  Baintfiun  crop,  the  8am»  pnctices  maj  be  followed  as 
in  taking  clover:  it  may  be  mown  for  soiling,  or  hay,  or  aeed;  and  eaten  on  the  spot 
by  tethering,  hurdling,  or  common  pasturing.  In  making  it  into  hay  it  is  cut  immedi- 
ately on  its  coming  into  fall  blossom,  and  as  it  remains  but  a  short  time  in  this  state,  as 
much  expedition  as  possible  should  be  employed  both  in  mowing  and  making  the  ph)duce 
into  hay.  It  is  remarked  by  the  author  of  The  Synopns  of  Hutbandrtfy  who  resides  in 
a  district  where  the  culture  of  saintfoin  is  frequent,  that  of  all  other  hay  planta,  it 
requires  the  least  pains  in  making ;  when  the  season  is  favorable,  the  hay-makers  may 
follow  the  scythe,  and  having  turned  over  the  swaths,  throw  them  into  wind  rows  the 
succeeding  dby  after  the  crop  is  mown,  when  it  may  be  immediately  formed  into  cocks, 
and  the  whole  crop  be  fit  for  carting  in  a  week  after  it  is  mown  ;  and  though  it  may 
appear  very  green,  and  the  stack  when  made  take  on  or  acquire  a  considerable  degree  of 
heat,  there  is  no  danger  to  be  apprehended,  provided  the  weather  has  been  fair  during 
the  hay-making ;  as  it  is  so  far  ftx>m  taking  harm  by  heating  in  the  stack,  that  the  con-> 
tnury  state  is  tibe  most  to  be  feared ;  and  for  this  reason  great  care  is  necessary  not  to 
sufifer  the  fodder  to  continue  long  either  in  the  swath  or  in  cocks,  lest  the  sun  and 
wind  should  dry  it  up  too  ftut,  and  by  exhaling  its  juices  prevent  the  heating  in  the 
stack,  and  thereby  render  it  of  little  value.  In  order  to  preserve  its  succulence,  in  somtt 
places  they  put  a  number  of  these  cocks  together,  so  as  to  form  large  cocks  of  a  sise  to 
contain  a  load  in  each,  and  finish  the  stacks  out  of  the  cocks.  And  it  u  likewise  a  prac- 
tice with  many  fanners,  where  the  crop  is  slight,  to  turn  the  swaths,  and  then  run  them 
into  cocks  with  a  three-pronged  barley  fork,  following  with  a  wooden  dew-rake,  the  head 
of  which  is  of  sufiicient  width  to  cover  the  ground  occupied  by  three  or  four  swaths,  in 
this  manner  proceeding  with  the  utmost  dispatch,  saving  a  d<«l  of  labor  and  expense  in 
the  business. 

5053.  In  regard  to  tht  frtqyjency  of  cutting  saintfoin,  it  is  probable  that  on  the 
thinner  sorts  of  soils  it  can  seldom  be  done  more  than  once ;  but  on  those  of  the  deeper 
sorts  two  crops  may  sometimes  be  taken,  in  the  same  manner  as  with  clover,  care  being 
taken  in  these  cases,  that  the  future  growth  of  the  plants  be  not  injured  by  thia 
means. 

5054.  The  uiual  diuntim  vf  Mtnj^n,  in  a  profitable  state,  is  from  eight  to  ten  yean. 
It  usually  attains  its  perfect  growth  in  about  three  years,  and  begins  to  decline  towards 
the  eighth  or  tenth  on  calcareous  soils,  and  about  the  seventh  and  eighth  on  mvels. 
There  are  instances^  however,  of  fields  of  saintfoin,  which  had  been  neglected  and  left  to 
nm  into  pasture,  in  which  plants  have  been  found  upwards  of  fifty  years  from  the  time  of 
sowing.  It  has  been  cultivated  upwards  of  a  century  on  the  Cotswold  hills,  and  there 
roots  of  it  have  been  traced  down  into  stone  quarries  from  ten  to  twenty  feet  in  length,  and 
in  Germany  Von  Thaer  found  them  attain  the  length  of  sixteen  fieet.  In  general  the  great 
enemy  to  tiie  endurance  of  saintfoin  is  the  grass  which  acctunulates,  and  forms  a  close 
turf  on  the  surface,  and  thus  chokes  up  the  plant. 

5055.  The  quantity  of  produce  on  a  medium  of  soils  and  cultivation,  may  probably  be 
estimated  at  from  about  one  and  a  half  to  two  tons  the  acre.  And  on  the  poorer  and 
thinner  staple  sorts  of  land,  it  will  perhaps  seldom  afibrd  less  than  from  a  ton  to  a  ton  and 
a  half  on  the  acre. 

5056.  The  nutritive  products  of  saintfoin  are  the  same  as  clover ;  vis.  3^,  being  1^ 
per  cent,  more  than  th<»e  of  lucem. 

5057.  /•  sating  teed  ttoai  saintfoin,  it  should  remain  on  the  land  till  the  husks  become  of  a  somewhat 


tirownlsh  odor,  and  the  seeds  are  perfectly  plump  and  flnn,  as  by  these  means  they  will  not  only  be  better 
in  their  quality,  but  be  in  leH  danger  of  being  ii(|ured  in  the  fleld  from  the  Very  snort  time  that  it  will  be 
necessary  for  them  to  remain,  mm  also  less  in  danger  of  being  hurt  by  heating  when  laid  Up  for  future 
ose.  Itnas  been  stated,  that  it  requires  some  experience  to  know  of  what  degree  of  ripeness  it  is  best  to 
cot  the  seeded  saintfoin ;  because  all  its  seeds  do  not  ripen  at  the  same  time.  Some  ears  bloasom  before 
otfaen ;  every  ear  bc^ns  blossoming  at  its  lower  part,  and  continues  to  blow  graduailv  upwards  for  many 
days ;  so  that  beftne  toe  flower  is  gone  off  at  the  top,  the  seeds  are  almost  mature  at  the  bottom.  By  this 
means,  if  the  cutting  be  deferrea  till  the  top-seeds  are  quite  ripe,  the  knrer,  which  are  the  best,  would 
aJMj  ud  be  lost 

5068.  The  best  time  to  cat  U  is  when  the  greatest  part  of  the  seed  Is  well  filled,  the  first  blown  ripe,  aftd 
the  last  blown  beginning  to  be  ftiU.  The  unripe  seeds  will  ripen  after  cutting,  and  be,  in  all  respects,  as 
good  as  those  that  were  ripe  before.  Some,  for  want  of  observing  this,  have  sufltered  their  saintfoin 
seed  to  stand  till  all  of  it  has  shed,  and  been  lost  in  cutting.  Saintfoin  should  never  be  cut  in 
the  beat  of  the  day,  while  the  sun  shines  out:  for  then  much,  even  of  the  unripe  seed,  will  shed 
in  mowing.  The  nght  time  for  this  work  is  the  morning  or  evening,  when  the  dew  has  rendered 
the  plants  supple  When  the  weather  is  fine  and  clear,  the  saintfoin  wiU  soon  dry  sufficiently  in  the 
swaths,  without  turning  them }  but  if  any  rain  has  fitllen,  and  there  is  a  neccmity  for  turning  them, 
it  should  be  done  very  gently  while  they  are  moist,  and  not  two  swaths  together,  as  in  the  other  bay 
made  of  saintfdn  before  it  has  seeded.  Ir  the  swaths  are  tomed  with  the  handle  of  the  nke,  it  is  best 
te  lalie  up  the  ear-sMei  flist,  and  let  tbS  ttub^^ide  rafe  on  the  ground  In  turning;  but  if  it  Is  done^with 
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the  teeth  of  the*Ttke,  leCthe'stub-ttde  be  lifted  up,  and  the  ean  Kited  on  the  e«rth.  If  it  be  cocked  at  all, 
the  lootier  it  ii  done  the  better :  becauie,  if  the  iwath*  are  dry,  much  of  the  aeed  will  be  lost  ia  lepiratjng 
them,  the  eent  being  entangled  together.  When  moist,  the  feeds  stick  fast  in  the  ear;  but,  when  dry. 
It  drops  out  with  the  least  touch  or  shaking.  It  is,  however,  the  best  practice,  as  soon  as  the  proper 
degree  of  maturity  has  been  attained  by  the  crop,  that  it  should  be  mown  in  as  short  a  time  as  can  pos- 
■Il»y  be  made  convenient,  and  remain  exposed  in  the  swath  until  the  upper  surface  is  ftilly  dried,  when  it 
must  be  wholly  turned  over,  but  In  a  very  careAil  manner,  so  as  to  prevent  the  seeds  ftom  shedding  and 
being  lost,  as  much  as  the  nature  of  the  work  may  admit  of.  When  this  side  has  been  rendered  pemctly 
dry  and  crisp  in  the  same  way  as  the  other,  the  crop  should  either  be  threshed  out  upon  cloths  in  the 
Add  where  it  is  grown,  or  laid  up  in  stacks  to  be  afterwards  performed  when  the  (krmer  has  m<ne  leisure 
'    and  convenience  for  the  worlc. 

5059.  Tke  work  qf  tkre$kiug  out  ike  oeedi  in  this  kind  of  crop  is  much  lets  troublceome  and  a. 
pensive  than  in  that  of  the  clover  kind.  In  cases  where  threshing-machines  are  in  use,  the  biirinrw 
may  be  executed  with  great  ease  and  facility  in  that  mode.  It  has,  however,  been  observed  by  a  Iste 
writer,  that  **  when  the  season  Is  fltvorable.  the  practice  of  threshing  it  out  in  the  field  is  probably  the 
nost  iMoeficial,  as  the  stems  or  haulm  may  be  laid  up  for  the  purpose  of  fodder  in  the  slaclL" 

5060.  A»  the  threMkhng  in  the  field  cannot  be  done  but  in  very  fine  weather,  and  while  the  sun  shines  in 
the  middle  of  the  day,  the  best  manner  of  performing  it  is  to  have  a  large  sheet  pegged  down  to  the 
ground, /or  two  men  to  thresh  on  with  their  flails,  while  two  others  bring  them  fkesh  su^^ies  hi  a  smaller 
dieet,  add  two  more  clear  away  the  hay  that  has  been  threshed.  The  seed  is  emptied  out  of  the  laiger 
sheet,  and  riddled  through  a  large  sieve,  to  separate  it  from  the  chaff  and  broken  stalks ;  after  which  it 
Is  put  into  sacks,  and  carried  into  the  bam  to  be  winnowed.  Care  should  be  taken  not  to  let  the  bay  get 
wet,  as  in  that  case  it  would  be  spoiled.  It  is  a  very  important,  but  difllcult  matter,  to  keep  the  seed' that 
has  been  threshed  in  the  field,  witheut  becoming  weL  If  it  be  winnowed  immediately,  and  only  a  little 
of  it  laid  amidst  a  great  heap,  or  put  into  a  sack,  It  will  ferment  to  such  a  degree  in  a  few  days,  that  tiie 
greatest  part  of  it  will  lose  its  vegetative  quality.  During  that  fermentation  it  will  be  very  hot,  and 
smell  sour.  Spreading  it  upon  a  barn.floor,  though  but  seven  or  eight  inches  thick,  will  answer  no  end, 
unless  it  be  frequently  and  regularly  turned,  until  the  heating  is  over :  but  even  thi*  will  not  make  its 
color  keep  so  bright  as  that  which  is  well  housed,  well  dried,  and  threshed  In  the  winter.  This  last,  laid 
up  and  unthreshed,  will  keep  without  any  danger  of  spoiling,  because  it  does  not  lie  doae  enough  to 
heat  The  best  way  to  preserve  the  seed  threshed  In  the  field  is  to  lay  a  layer  of  straw  upon  a  nun- 
iloor,  and  upon  that  a  thin  layer  of  seed,  then  another  layer  of  straw,  and  another  layer  of  seed,  and  so 
on  alternately.  Bv  this  means  the  seed,  mixing  with  the  straw,  will  be  kept  wdl,  and  come  out  in  the 
^King  with  as  fkcsh  a  color  as  when  it  was  put  m. 

5061.  In  respect  to  the  jiroduce  in  teed,  it  is  said  to  be  usually  "  from  about  four  to 
five  tacks  in  some  districts,  but  in  others  it  will  probably  be  much  less,  especially  on  the 
ahallower  sorts  of  saintfoin  soils.'*  But  this  must  obviously  be  liable  to  great  Tariation 
from  season,  &c. 

5062.  The  diseaset  nf  taintfoin  are  few,  there  being  little  danger  of  failure  after  it  has 
escaped  the  fly,  which  attacks  the  clover  tribe  in  germinating. 

Sect.  IV.     Ofvariotu  Plants  which  are  or  may  be  cultivated  as  Herbage  and  for  Hatf* 

5069.  Among  the  inferior  herbage  plants  which  are  occasionally  cultivated,  are  buraety 
ribwort,  chiccory,  furze,  and  sparry.  Those  which  might  be  cultivated  are  very  numerous, 
and  include  several  species  of  vicia,  lathyrus,  galega,  lotus,  trifolium,  medicago,  and  othefs 
of  the  native  leguminoseae,  or  pea-like  flowering  plants ;  and  achiUea,  alcheinUla,  cheiran- 
thus,  spartium,  apium,  and  a  variety  of  others  of  different  families.  With  the  exception 
of  the  chiccory  and  furze,  there  are  none  of  these  plants  that  deserve  the  attention  of  die 
professional  fanner ;  ribwort  and  bumet  are  occasionally  sown ;  but  they  are  of  little 
value  as  hay  plants,  and  in  most  pastures  their  place  might  be  more  advantageously  occu- 
pied by  one  or  other  of  the  natural  grasses.  With  respect  to  the  other  plants  enumerated, 
they  have  never  been  tried  but  by  way  of  experiment,  and  are  "  " 

•only  mentioned  as  resources  under  peculiar  circumstances, 
and  as  a  field  of  inquiry  and  exertion  for  the  amateur 
cultivator. 

5064.  The  bumet  (Poierium  sanguisorba,  L.  Jig,  572.) 
is  a  native  plant,  a  hardy  perennial  with  compound  leaves, 
blood-coloied  flowers,  and  a  long  tap-root.  It  was  origi- 
nally brought  into  notice  by  Roque,  a  commercial  gardener, 
at  Walham-green,  near  London,  who  found  means  to 
procure  the  patronage  of  the  Dublin  and  other  societies  to 
this  plant,  which,  bung  a  novelty,  attracted  the  attention, 
and  called  forth  the  eulogies  of  Arthiur  Young,  and  other 
leading  agriculturists  of  the  day.  Miller,  however,  at  the 
time  observed,  that  whoever  will  give  themselves  the  trou- 
ble to  examine  the  grounds  where  it  naturally  grows,  will 

I  find  the  plants  left  uneaten  by  the  cattle,  when  the  grass 

j  ajbout  them  has  been  cropped  to  the  roots;   besides,  in 

wet  winters  and  on  strong  land,  the  plants  are  of  short 

duration,  and  therefore  very  unfit  for  the  purpose  of  pasture  or  hay,  nor  Is  tlie  produce 

wifllcient  to  tempt  any  persons  of  skill  to  engage  in  its  culture. 

5065.  Curtis  says  of  bumet,  that  It  is  one  of  those  ^nts,  which  has  for  some  yean  past  been  sttcnirfed 
to  be  introduced  into  agriculture,  but  not  answering  Uic  farmer's  expectations  is  now  in  a  gfodt  degrre  IsM 
aside  Cattle  are  said  not  to  be  fond  of  it ;  nor  is  its  produce  sufficient  to  answer  the  expoise  attending 
its  cukure.  It  is  to  be  lamented  that  persons  do  not  pay  a  little  attention  to  the  nature  of  plants  bcfoie 
they  so  warmlv  recommend  them.  1 1  seems  very  unlikely  that  a  small  plant,  scarcely  ever  met  with  iMt  oa 
tiHIy  and  chalky  ground,  and  to  which  cattle  in  such  situations  do  not  show  anv  particular  attachneot, 
should  aAnd  better,  or  more  copious  hourisbiucnt,  than  the  cloven  and  other  punts  already  in  use. 
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>,  IB  Vie  At<*itt<imtg*nrtf^  Kent,  It  alRinb  hettagc  in  Iha  i 
^"-ed  ellh«  b)  olUt  or  Ibrrf. 

-  •' —  ■ ■  -ruint  iu  nidure  prettj  w*U  < 

th  tiMiUcntlonattheftirniiir 


ai  nluctuce-    Iti  (low  fiowth  1>  mUo  u 
ni  tarn  one  head  In  lowir  i  whlkt  la 
wucffhtcMOrtmntrlDchHlDMiilit    L  ... 

pivit,  10  UHke  UivnuelTn  wall  H^iutnlcd  with  U*  nitunu  hlatOTT' 

£069-  TArw  ivAd  t(ruA  lo  cullieale  iunul  at  ui  heHwge  and  h*y  plant,  ttik;  trcM 
il  eiaeily  u  directed  for  laintfoin ;  aa  a  pasture  plant  it  ii  sown  among  the  grasset 
in  the  same  way  ai  white  or  jelluv  clorer.      A  biuhel  of  wed  ia  commonly  uhd  to  an 

50T0.    7^   riiuorf  plantaia,    (Ftanlago  lancetiata,  L>  ^g-  573.)    is   a  hardy  nacire 
with  a  tuft  of  long-rihbed  leavei  >pringing  from  the  crown 
of  the  root,  long  naked  dower-itema,  and  a  long  moniliform 
tap-root.     It  abounds  in  dry  soils,  as  do  leTeral  other  speciea 
of  planuin,  especially  the    F.    midea.      On  dry   lolls  it 
■fiords  little  herbage,  and  is  often  left  untouched  by  cattle. 
Curtis,  Withering,  and  other  British  botanisU,  speak  un- 
favorably of  the  ribwort  aa  a  pasture  herbage ;  but  Halter 
attribute*  tbe   richness  of   the  milk  in    the  Swiss  duiiesR 
to  the  flavor  of  this  plant,  and  alchemiUa,  in  tbe  mountain  \ 
pastures.       In  rich  moiiE  or  watered  lands,  its  herbage  is 
more  abundant,  and  its  flavor  altered,  a  circumstance  not 
uncommon  in  the  vegetable  kingdom ,  b|it  from  which  it  dues 
Dot  always  follow  that  tbe  plantso  altered,  it  deserving  of 
culture.      In  conformity  with  this  obserralion,  though  tha 
ribHort  be  a  scanty  and  rejected  herbage,  on  poor  dry  soili, 
it  is  said  by  Zappa,  of  Milan,  to  grow  spontaneously  in 
every  meadow  of  Lombardy,  especially  in  those  which  are  j 
irrigated.     It  vegetates  early,  flowera  at  the  beginning  of  ' 
May,  ripens  in  five  weeks,  and  is  cut  witli  the  poa  triiiali 
il  about  one  foot,  and  of  the  stalk  a  foot  and  a  half;  it  mii     , 

seed  and  a  little  by  the  roots,  which  it  continues  for  some  time  to  reproduce.  Ribwort 
it  eaten  heartily  by  every  sort  of  cattle,  and  in  particular  by  cows,  who  like  it  most 
-in  May,  vhea  it  hu  great  influence  on  the  milk;  as  the  hay  has  on  the  flesh.— 
Where  kept  well  fed  down  by  stock,  there  con  be  no  doubt  of  its  being  a  very  good  and 
nourisliing  pasturage  plant  for  both  cattle  and  sbecp ;  but  it  is  by  no  means  adapted  for 
bay,  or  sailing. 

5071.  yomc  ur'i  *^^  he  had  Icog  before  reconmendcd  thii  plant  for  liTbif  land  In  crau.  and 
■mvrd  \l  on  ms  own  &rnL  At  the  ume  lime  ha  ihinka  it  eiUBvajrsnl  to  ptopov  dindellon  and  corre], 
u  planu  profwr  for  a  cx>w  puliur^  and  quijmum  thai  th«e  plaou  bohg  round  amont  Kood  Dnn, 

Bame  ccnjf^ure  in  reaprrt  to  Darrow.luvrd  plajiLatn,  ribwort  or  rlb-^imu,  and  sboiild  even  havn  pre- 
Arrred  dandelion  and  Krrel  to  It :  but  he  ii  auttoni  of  irapo^ng  thmy  topractlw. 

sad  fleldi  a  very  ROOd  crop  upoa  rich  grouiid  tending  to  dampnoat.  If  It  U  si  the  wme  time  inft  aoJ 
spongT  \  but  that  u|Kin  anjr  soil  which  bai  a  taDdancr  lo  bind,  or  upon  dry  giouDd,  It  ]\inil*bca  a  rery 
•canlrcrop.  lihubiKn  made  use  oT  lososw  parti  of  Vorkihira  as  s  uinmcr  gnus.  Ai  an  article  of 
paitkingtRnalUeaiidtlwapttlitherelnhlih  eMeeai;  It  Is  not  however  well  »(«■  br  hons )  ud  ai  an 
article  oF  hav  it  li  held  to  be  detrimental  to  tbe  crtf>;  retalnbif  Its  aip  an  bomual  len^  of  time  ; 
and  when  flulT  drv  ^lli  Into  a  small  conpais,  or  It  broken  Into  franoeiHs  and  left  behind  In  the 
field. 

5073-  Tht  cuUurt  of  tbe  plantain  is  the  aame  aa  that  of  clover;  its  seed  is  about 
the  same  siie,  and  consequently  the  same  proportion  of  it  will  tow  an  acre. 

5074.  TIa  chiccnru  (Chicorivm  inlt/bui),  viUdauliM  or  luccoiy,  L.  fjig.  34.],  hu 
long,   thick,    perpendicular   roots,   a  tuft    of  endive   or    lettuce-look ing    leavea,  and 

branched,  and  clothed  with  leaves  and  blue  flowers.  Il  is  found  wild  in  dry  cal- 
careous soils  in  England  and  most  porta  of  Europe  of  similar  or  greater  temperature. 
It  is  cultivated  in  France  a*  an  herbage  and  pasturage  plant,  and  in  Germany  and 
Flanders  for  its  roots,  from  which  a  aubslitute  for  coffee  is  prepared.  It  waa  first  culti- 
vated in  this  country  about  1780  by  Arthur  Young,  who  bolda  il  in  very  high  estimation. 
It  ia  of  Bitcfa  consequence,  lie  says,  for  diflerent  purposes  of  the  farm,  that  on  varioua 
•ortsof  soil  tbe  farmer  cannot,  without  its  use,  make  the  greatest  possible  profit.  Where 
it  ia  intended  to  lay  a  fleld  to  grass  for  three,  four,  or  sii  yean,  in  order  lo  reat  the  land, 
4ir  to  increase  the  quantity  of  sheep  food,  Ibere  cannot,  he  thinks,  be  any  beailation  in 
luing  it.     Tliere  ia  no  plant  to  rival  il.     Lucem,  aayi  be,  demands  a  rich  soil,  and  will 
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always  be  kept  as  long  as  it  is  productxTe ;  but  upon  inferior  land  it  is  not  an  equal 
object.  Upon  blowing  sands,  or  upon  any  soil  that  is  weak  and  poor  and  wants  rest, 
there  is  no  plant,  he  supposes,  that  equals  this.  On  such  sort  of  blowing  poor  sandy 
lands,  as  many  districts  abound  with,  especially  in  Norfolk  and  Suffolk,  it  will  yield  a 
greater  quantity  of  sheep  food  than  any  other  plant  at  present  in  cultiTation.  On 
fen  and  bog-lands  and  peat-soils,  it  also  thrives  to  much  profit.  On  all  land  where 
clover  from  having  been  too  ofVen  repeated  is  apt  to  fail>  chiccory  may  be  substituted 
to  great  advantage.  It  doe«  very  well  for  soiling  cattle  bodi  lean  and  fiutening. 
It  ia  of  excellent  use  for  those  who  keep  a  large  stock  of  swine ;  and  it  does  ex> 
ceedingly  well  in  an  alternate  system  of  grass  and  tillage,  as  it  will  last  four,  five,  six, 
and  even  more  years ;  but  it  should  not  be  sown  with  any  view  of  making  hay  in  this 
climate,  though  it  forms  a  considerable  proportion  of  many  of  the  best  meadows  in  the 
south  of  France  and  in  Lombardy.  It  has,  however,  he  adds,  been  objected  to,  on  the 
grounds  of  its  rising  and  becoming  a  vivacious  weed  in  succeeding  crops.  And  if  this 
drcurastance  be  not  guarded  against,  this  will,  he  says,  happen;  but  not  more  or  so 
much  as  with  lucem.  But  who,  he  asks,  ventures  to  forbid  chiccory  culture  on  account 
of  this  quality,  which  is  really  founded  on  its  merit :  when  the  land  is  ploughed,  says  he, 
only  use  a  broad  sharp  share,  and  harrow  in  tares  for  feeding  or  soiling,  or  break  it  up 
for  turnips,  and  there  is  an  end  of  the  objection. 

5075.  The  culture  of  chiccory  is  the  same  as  of  clover.  As  the  plant  is  grown  in 
gardens  for  (Ailinary  purposes,  the  seed  may  be  procured  in  the  seed  shops,  gathered  in 
many  places  from  wild  plants,  or  saved  by  the  grower.  It  is  small,  flat,  black,  and 
resembling  that  of  lettuce ;  it  should  be  procured  fresh,  and  from  eight  to  twelve  pounds 
an  acre  are  usually  sown.  Tlie  culture  of  this  plant  for  its  roots  has  been  noticed  in 
giving  the  outline  of  the  agriculture  of  Flanders,  and  will  be  adverted  to  in  a  succeeding 
Chapter. 

5076.  The  tohintfitrse,  or  gorce,  ( Ulex  europetu,  L.  Jig,  574.),  is  a  well  known  shrub, 
found  wild  on  dry  light  soils,  and  in  father  hilly  situations, 
in  tbe  warmer  and  more  temperate  parts  of  Europe,  but  ^74 
not  in  Sweden,  or  in  Russia,  or  Poland,  nortli  of  Cracow 
and  Casan.  It  has  been  known  as  a  nourishing  food  for 
cattle  from  a  very  early  period,  and  has  been  sewn  in  some 
parts  of  England  for  that  purpose  and  for  fuel.  Dr.  An- 
derson knows  few  plants  that  deserve  the  attention  of  the 
farmer  more  than  the  whin.  Horses  are  peculiarly  fond 
of  it,  so  much  so  that  some  persons  think  they  may  be  nuule 
to  perform  hard  work  upon  it,  without  any  feeding  of 
grain ;  but  he  thinks  it  tends  more  to  fatten  a  horse  than 
to  fit  him  for  hard  labor,  and  that  therefore  some  grain  should 
be  given  with  it  where  the  work  is  severe.  Cattle,  he  says, 
eat  it  perfectly  well  when  thoroughly  bruised,  and  grow 
as  fat  upon  it  as  upon  turnips  ;  but  unless  it  be  very  well 
bruised  fur  them,  they  will  not  eat  it  freely,  and  the  farmer 
will  be  disappointed  in  his  expectations.  Cows  that  are 
fed  upon  it  yield  nearly  as  much  milk  as  while  upon  grass,  which  is  free  from  any  bad  taste, 
and  the  best  winter-made  butter  he  ever  saw,  was  obtained  from  the  milk  of  a  cow  that 
was  fed  upon  this  plant.  This  food  should  be  made  use  of  soon  after  being  prepared. 
Two  bushels,  with  a  proper  allowance  of  hay,  have  been  found  to  be  sufficient  for  a  day 
for  three  horses  performing  tbe  same  labor  as  with  com.  It  also  seemed  useful  to  horses 
laboring  under  broken -wind  and  grease.  Poor  hungry  gravelly  soils,  which  would  not 
have  let  for  five  shillings  an  acre,  have  also  been  rendered  worth  twoity  shillings  by 
sowing  them  with  furze-seed,  in  places  where  fuel  has  been  scarce,  this  being  frequently 
used  for  heating  ovens,  burning  lime  and  bricks,  and  also  for  drying  malt ;  but  it  is 
not  worth  cultivating  in  countries  where  fuel  of  any  kind  is  cheap,  or  upon  such  lands 
as  will  produce  good  grass,  com,  or  other  crops  employed  as  the  food  of  animals. 

50n.  Tke  culture  of  ike  toAM  Is  thus  given  liy  tbe  nme  author.  "  A  field  of  a  good  dry  loamj  land, 
being  well  prpnared,  be  sowed,  along  with  a  crop  of  barley,  the  secdi  of  the  whin  in  tbe  aune  way  as 
clover  is  usually  sown,  allowing  at  the  rate  of  fVom  fifteen  to  thirty  pounds  of  seed  to  tbe  acre.  The  seeds, 
if  harrowed  in  and  rolled  with  the  barley,  quickly  tpring  up  and  advance  under  the  shelter  of  tbe  barley 
during  the  summer,  and  keep  alive  during  the  winter.  Next  season,  if  the  field  has  not  a  great  tendency 
to  run  to  grass  so  as  to  choke  them,  they  advance  rapidly  after  Midsummer,  so  as  to  produce  a  pratty 
fUll  crop  before  winter.  This  you  may  begin  to  cut  with  the  scythe  immediately  after  your  clover  fclk, 
and  continue  to  cut  it  as  It  is  wanted  during  the  whole  of  the  winter;  but  it  is  supposed,  that  after 
tbe  month  of  February  the  taste  of  this  plant  alters,  as  it  Is  In  general  beUevcd  that  after  that  lime 
horses  and  cattle  are  no  longer  fond  of  it  He,  however,  observes,  that  never  baring  bad  a  suiBciency  of 
whins  to  serve  longer  than  towards  the  middle  of  February,  or  beginning  of  March,  he  cannot  assert  the 
tact  tram  his  own  experience.  He  has  frequently  seen  horses  beating  tbe  whins  with  tb^  hooft,  so  as 
to  bruiae  the  pricklesl  and  then  eat  them,  even  in  the  months  of  April  and  May ;  and  be  ssys,  that  sheep 
which  have  been  used  to  this  food,  certainly  pick  off  the  blossoms  and  the  young  pods  at  that  season,  and 


probably  tbe  prickles  alto,  so  that  it  is  possible  the  opinion  may  only  be  a  vulgu*  enor.    Tbiaii,  be 
thinks,  the  best  way  of  teadngwUns  as  a  crop  for  a  winter  ftod  for  Gsttie  or  boiNi.   Butteihcep^  who 
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take  to  this  fbod  verj  kindly  wb«B  they  have  once  been  aocoatomed  to  It,  len  nicety  it  retjoirad ;  for  if  the 
•cedf  be  simply  sown  broad-cut,  very  thin  (about  a  pound  of  seed  per  acre)  upon  the  poorest  soils,  after 
tbev  come  up  the  sheep  of  themselves  will  crop  the  plants,  and  soon  bring  uiem  into  r<mnd  cloae  bushes, 
as  tnis  animal  nibbles  olf  the  pridilM  one  by  one  rery  quieUy,  so  as  not  to  be  hurt  by  them.  Sheep^  how. 
ever,  who  have  not  been  used  to  this  mode  of  browsing  do  not  know  how  to  proceed,  and  often  will  not 
taste  them ;  but  a  Itew  that  have  been  used  to  the  fixid  will,  he  observes,  soon  tcncn  all  the  rest  how  to 
use  it 

5078.  Amodier  went  eeonomktU  way  <{^>rarfjv  isMm,  but  which  be  has  seen  nnctised  rather  than 
experienced  himself,  is  this :  let  a  farm  be  enclosed  by  means  of  a  ditch  all  round,  with  a  baid^  thrown 
up  00  one  side,  and  if  stones  can  be  had,  let  the  Amsc  or  that  bank  be  lined  with  the  stones,  fhnn  bottom 
to  near  the  top.  this  lining  to  slope  backwanto  with  an  an^e  of  about  sixty  or  seventy  delves  flrom  the 
horixon.  Any  Und  of  stones,  even  round  ones  gathered  from  the  land,  will  answer  the  purpose  very 
well  J  imon  the  top  of  the  bank  sow  whin  seeds  pretty  thick,  and  throw  afew  of  them  along  the  fiM»  of 
the  ban£  Toung  plants  will  quickly  appear.  liet  them  grow  for  two  jrears,  and  then  cut  them  down 
by  means  of  a  hedge-bill,  sloping  down  oy  the  bae  of  the  bank.  This  mode  of  cutting  is  very  easy, 
and  as  the  seeds  loon  insinuate  themselves  among  the  crannies  of  the  stones,  the  whole  nee  of  the  bank 
becomes  a  dose  hedee,  whose  shoots  spring  up  with  great  luxuriance.  If  another  ditch  be  made  on  the 
other  side  of  the  banc,  and  if  this  be  managed  in  the  same  way,  and  the  hedge  cut  down  only  once  every 
aecond  year  (and  in  this  way  It  aflbrds  verr  good  food  for  beasts),  the  inside  and  outside  being  cut  down 
ahemately,  tne  fence  will  at  all  times  continue  good,  as  the  hedge  at  the  top  wiU  at  all  times  be  complete. 
This  mode  of  rearing  whins  is,  he  remarks,  both  convmient  and  economical  But  where  stonca  cannot 
be  <^)tained  for  making  the  fkdng,  the  bank  very  soon  moulders  down,  and  becomes  unfit  for  tiie  pur- 
poses  of  a  fence.  Circumstances  nave,  he  says,  prevented  him  fVom  ascertaining  what  is  the  weight  of 
the  crop  that  maybe  thus  attained,  but  he  thinks  he  mav  safely  venture  to  say,  that  it  is  at  least  equal 
to  that  of  a  crop  of  green  clover:  and  if  it  be  eonslderea,  that  this  affords  a  loeen  succulent  food  during 
winter,  on  which  cattle  can  be  fatted  as  well  as  on  cut  gnus  in  summer.  It  wiH,  he  thinks,  be  admitted, 
that  it  must  be  accounted  even  a  more  valuable  crop  than  dover.  After  bdng  cut,  be  also  remarks, 
that  it  springs  up  the  fbllowing  season  with  greater  vigor  than  before,  and  In  this  situation  acquires  a 
degree  of  health  and  succulence  very  dlflbrent  fhmi  what  it  is  ever  observed  to  possess  In  its  natural 
state.  He  has  seen  shoots  of  one  season  near  four  feet  In  length.  The  prickles  too  are  so>oft,  and  the 
stems  so  tender,  that  very  little  bruising  Is  necessary ;  indeed  nones,  that  have  been  aocustomcd  to  this 
food,  would  eat  It  without  any  bruising  at  all ;  but  cattle,  whose  mouths  seem  to  be  more  tender,  always 
require  it  to  be  well  bruised.  How  long  crops  of  this  sort  may  continue  to  be  annually  cut  over,  without 
wearing  out,  he  cannot  say,  but  hie  believes  a  long  while  in  fkvorsbie  circumstances ;  however,  one  thing 
is  necessary  to  attend  to  tti  order  to  guard  asainst  its  being  destroyed :  as,  during  the  beginning  of  the 
aaasoo,  nature  seems  to  be  soldy  employed  about  the  great  work  of  fructification  only,  and  Ft  Is  not 
till  near  Bfidsummer  that  the  whin  begins  to  push  forth  its  wood-bearing  branches,  which  advance  with 

EMt  luxuriance  only  during  the  latter  part  of  the  season.  It  may  happen,  that  if  care  be  not  taken  to 
ve  the  grass  that  springs  up  on  the  fleU^  before  the  whin  begins  to  send  out  its  shoots,  eaten  close  down, 
that  grass  will  acquire  such  a  luxuriance  before  the  young  branches  of  the  whin  begin  to  advance,  as  to 
overtop  them,  and  choke  them  entirely.  Yfhoever,  tnerefore,  has  a  field  under  this  particular  crop,  roust, 
he  says,  be  carCfUl  to  advert  to  this  circumstance,  or  if  the  field  be  in  good  heart,  he  will  Infkllibly  lose 
it  The  field  therefore  should  be  kept  as  a  pasture,  bare  as  pOMible  during  the  beginning  of  the  season, 
and  the  cattle  should  only  be  taken  fh>m  it  when  the  shoots  or  the  whin  are  discovered  to  MgIn  to  advance 
with  vigor.  Under  this  management,  he  presumes.  It  may  be  kept  for  many  years,  and  yield  full  crops; 
but  unless  ttie  mowers  be  particuhurly  attentive  at  the  beginning,  to  cut  it  as  low  as  possible,  it  will  very 
aoon  become  impossible  to  cut  the  field  with  a  scythe,  as  the  stumps  will  soon  acquire  so  much  strengtn 
as  to  break  the  scythe  when  it  happens  to  touch  them. 

5079.  The  tpurry,  (Spergula  arventis,  L.  Jig,  6S.)  is  a  diminutiTe  annual  weed,  on 
dry  aandy  com-lands,  m  most  parts  of  Europe.  In  Germany  and  the  Netherlands^ 
it  is  sown  on  the  com  stubbles,  and  in  the  intervals  of  time  that  occur  between  some 
crops  is  fed  with  sheep.  It  may  be  sown  and  reaped  in  eight  weeks,  either  in 
autumn  or  spring.  It  is  said  to  enrich  the  milk  of  cows,  so  as  to  make  it  afford  ex- 
cellent butter ;  and  the  mutton  fed  on  it  is  preferable  to  that  fed  on  turnipa.  Hens 
eat  spurry  greedily,  and  it  is  supposed  to  make  them  lay  a  great  number  of  eggs. 
Whether  in  hay,  or  cut  green,  or  pasture,  Voi^  Thaer  obsenres,  it  is  the  most  nourishing, 
in  proportion  of  its  bulk,  of  all  forage,  and  gives  the  best  flavored  milk  and  butter.  It 
has  been  recommended  to  be  cultivated  in  England ;  but  it  is  not  likely  that  such  a 
plant  can  ever  pay  the  expense  of  seed  and  labor  in  this  country,  even  on  the  poorest 
poll,  or  at  all  events,  as  Professor  "NLaxtyn  observes,  we  have  many  better  plants  for  such 
aoils. 

5080.  Tke  common  broom,  {Spartium  scoparum,  L.  Jig, 
575.)  is  cultivated  in  the  southern  parts  of  France,  on  the 
poorer  sorts  of  soil,  in  the  same  way  as  hemp,  for  tiie  pur- 
pose of  stripping  the  bark  from  it,  and  converting  it  into  a 
kind  of  thread.  It  is  likewise  cultivated  in  these  places  as 
a  winter-food  for  sheep,  and  it  is  said  they  eat  it  with  great 
avidity,  preferring  it  to  many  other  plants.  It  is,  however, 
liable  to  produce  diseases  of  the  urinary  passages,  by  its 
diiuretic  qualities.  It  has  been  recommended  by  Young, 
to  be  cultivated  in  England,  as  food  for  sheep  and 
horses,  who  are  said  to  eat  it  after  they  get  accustomed  to 
it ;  also  for  thatch,  ropes,  be^ms,  food  for  bees,  fuel,  and 
biiming  on  the  spot  to  improve  the  soil.  Its  culture  is 
the  same  as  that  of  the  whin;  but  very  peculiar,  indeed, 
must  be  that  situation,  where  its  culture  is  attempted  for 
any  of  the  above  purposes.  It  is  a  useful  protection  of 
game  in  plantadons^  from  which  source  abundiance  may  be 
hid  for  beiomi.    Tha  Spanish  broomy  (8,  Junceum,  L. 
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Jig.  516.)   might  be  grown    perlupi  uill   more   BilTautageouilr  th"   the   caDmae 
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l«rgely  n 
hilf  ■  biuhel  to  the  acre,  with  a 
buifacl  of  rje-gren,  with  'pring  ' 
corn  ;  and  he  findi  that  it  laiti 
in  the  ground  till  it  it  pemiiled 

]j,  it  being  eicellent  for  iheep,  and  when  tuSrred  to  get  a-heid  pigi  feed  wondeifiillf 
upon  it  in  the  autumn.  Af^er  September,  it  will  not,  he  uyi,  run  to  aeed.  Wh»  ii 
waa  ploughed  up  he  obtained  good  oato.  The  laud  was  poor,  and  in  the  next  muod  of 
the  course,  the  clover  was  much  the  better  for  the  parsley  baring  been  sown  or  the  cIotb 
omitted ;  for  in  a  field  half  parsley,  half  eiorer,  wben  the  cloter  came  again  to  be  ioitd, 
it  was  cicelletit  on  the  parsley  half,  but  bad  on  Ihe  clover  part.  In  laying  down  land  a> 
gran,  Hoyte,  in  the  fourth  volume  of  Commtintcniiani  (o  the  Baard  d/"  AgnalOrf,  xU 
lises  the  sowing  with  twelve  poundt  of  white  clover,  two  pounds  of  red  rloTer,  two  picb 
of  rye-graM,  and  two  pounds  of  parsley  to  the  acre,  a>  ihe  paiiley  stands  two  jean,  mi 
bv  its  diuretic  qualities  prevents  the  Bh«:p  from  dying  of  the  red.water,  which  too  luiu- 
nant  cloven  are  apt  to  produce.  It  has  also  been  sosn  v.itb  success  in  Scotland,  "here 
it  was  greedily  eaten  by  hones,  cows,  and  hogs.  The  seed  require*  a  longer  period  to 
germinate  than  tliat  of  any  other  agricultural  plant,  and  might  probably  be  adTantagcoiul; 
prepared  by  steeping  and  turning.  It  must  be  fresh,  as  two  year  old  seed  will  noignw; 
it  is  eaaly  procured  by  Che  pound  or  bushel,  from  the  seediinan,  and  as  easily  iwhI  I? 
letting  a  few  drills  in  a  garden  shoot  into  flower  stemv 

5089.  Tin  aali  Jloarr,  {Cheiranthtii  cheiri,  L.)  is  a  well  known  garden  flower,  <nl 
at  (he  same  time  a  native,  and  very  hardy  on  dry  soils.  Like  the  paisley  it  is  an  anOKp- 
tic,  and  baa  been  recommended  to  be  cultivated  for  the  same  purposes,  and  in  the  tone 


SOSi.    The  hird'i  foot  tnfoa,  (Lofm 

no  particular  advantages  over  the  clovci 
5084.     The    arimUi    buniat,    (fiui 


itoii.,   L.  /g.  379  o.)  is    I 


Boobvl  grasses.  Sir 

grass  garden,  at  Wobum.  It  is  less  productire  than  chiccory,  bears  mowing  well,  and 
affords  the  same  nutriment,  in  proportion  to  its  bulk,  as  red  clover.  {^Agricul.  Chern* 
p.  374.) 

5085.  The  yarrow  {AchUlea  mUlefolntm,  L.  Jig,  579  b. ),  the  common  and  alpine  ladiet^ 
mantle  {AlchemiUa  vtdgaris  and  alpina,  L.),  and  others  have  been  tried  among  perennial 
grasses,  sown  in  parks,  with  a  view  to  give  flavor  to  milk,  butter,  mutton,  and  venison* 
Sinclair  considers  yarrow  as  an  essential  ingredient  of  the  most  fattening  and  healthy 
pastures.  In  all  the  pastures  most  celebrated  for  fattening  or  dairy  produce,  which  be 
examined  in  Devonshire,  Lincolnshire,  and  in  the  vale  of  Aylesbury,  yarrow  was  present 
more  or  less  in  every  part  of  the  sur&ce.     (Hort.  Gram.  Wob.  2d  edit.  412.) 
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Of  the  cultivated  Grastes, 

5086.  T/ie  forage  or  hay  andpaUure  grasses^  of  which  we  are  now  about  to  treat,  are' 
found  clothing  the  surface  of  tlie  earth  in  every  zone,  attaining  generally  a  greater 
height,  with  less  closeriess  at  the  root  in  the  warm  climates;  and  producing  a  low,  close,' 
thick,  dark  green  nutritive  herbage,  in  the  cooler  latitudes.  The  best  grass  pastures, 
those  which  are  most  productive  and  nutritive,  are  such  as  are  found  in  countries  that 
Iiave  least  cold  in  winter,  and  no  excess  of  heat  in  summer.  Ireland,  Britain,  and  part  of 
Holland  and  Denmark,  may  equal  or  surpass  any  countries  of  the  world  in  this  respect; 
but  in  every  zone  where,  there  are  high  mountuns,  there  are  certain  positions  between  the 
base  and  summit,  where,  from  the  equability  of  the  temperature,  turf  may  be  found 
equal  to  that  in  marine  islands.  It  is  a  singular  circumstance  in  regard  to  grasses,  that 
in  the  greater  part  of  North  America,  the  sorts  that  grow  naturally  on  the  plains  are' 
almost  all  annuals,  and  consequently  with  the  first  frost  they  die,  and  the  ground  re* 
mains  naked  till  a  fresh  crop  rises  from  the  self-sown  seeds  next  spring.  Nearly  the 
aame  thing  may  be  said  of  Poland  and  Russia,  excepting  on  the  banks  of  rivers  and 
en  the  mountains. 

5087.  The  universal  presence  qf  the  forage  grasses^  and  the  rapidity  with  which  all  soils  become  covered' 
with  them  when  left  uncultivated,  is  the  obvious  reason  why  their  systematic  selection  and  culture  is  but 
of  recent  date.  Though  the  Romans  cultivated  clovers,  and  were  careAil  of  their  meadows,  it  does  noti 
ap^ar  that  the  seeds  of  the  proper  grasses  were  collected  and  sown  by  them.  None  of  the  agricultural 
wnters,  ft-om  Peter  of  Bologna  to  Parkinson  in  1640,  say  a  word  about  sowing  grasses,  thou^  they  alt 
mention  clover  and  lucem.  This  branch  of  culture  appears  to  have  originated  in  England  about  the  mid- 
dle of  the  seventeenth  centuryjand  the  grass  made  choice  of  was  the  rye-grass.  The  first  mention  made, 
of  it  for  cultivation  is  in  Dr.  Plot's  Oxfordshire,  printed  in  1G77.  "  They  havfe  lately  sown,"  says  he, 
**  ray-grass,  or  the  gramen  loliai^um,  by  which  they  Improve  any  cold,  sour,  clay-weeeping  ground,  for 
which  it  is  best,  but  good  also  for  drier  upland  grounds,  especially  light  stony  or  sandy  land,  which  is  unfit 
for  saintfoin.  It  was  first  sown  in  the  cniltem  parts  of  Oxfordshire,  and  since  brought  nearer  Oxford  by. 
one  Eustace,  an  ingenious  husbandman  of  Islip,  who,  though  at  first  laughed  at,  has  since  been  followed 
even  by  those  very  persons  that  scorned  his  experiment.**  The  first  grass  tried  after  rye-grass,  appears 
to  have  been  the  Fhleum  pratcnsc  bv  Rocque  of  Walham  Green,  about  1760.  Soon  after  the  seed  ot 
cock*s-foot  grass  was  introduced  flrom  Virginia,  under  the  name  of  orchard-grass,  by  the  Society  of  Arts 
(/IfM.  Reg.  1765, 141.) ;  fox.tail  was  tried  at  a  later  period,  team  the  suggestions  of  Stillingfleet  anid  Curtis. 

506a  StUUngjIcel,  about  1759,  drew  the  attention  of  the  reading  agriculturist  to  the  selection  of  dif-i 
ferent  species  of  grasses :  as  did  Dr.  Anderson  about  the  same  time,  and  Swasrne  (Gramina  Pascua)^  and, 
Curtis  {ObservatSms  on  British  Grasses),  soon  afterwards.  The  origin  of  this  attention  to  grasses  and' 
native  plants  may  be  traced  to  the  practice  of  forming  local  floras  by  botanists,  and  especially  to  the  FioMS> 
Suecia  of  Linnseus ;  and  the  British  Floras  of  Huidson,  Wiihcring,  Lightfoot,  Smith,  &c.  in  which  th» 
medical  and  economical  properties  of  the  plants  were  mentioned }  and,  in  imitation  of  Linnaeus,  parti, 
cular  notice  taken  of  the  animals  which  fed  upon  them. 

5089.  John  Duke  i^Bedprd  made  the  latest  and  most  laborious  eflforts  towards  attaining  a  knowledge 
of  the  comparative  value  of  all  the  BriUsb  and  some  foreign  grasses  worth  cultivating.  The  result  is  given 
In  an  appendix  to  Sir  H.  Davy's  Jgricuitural  Chemistry,  and  more  at  large  in  Snclair's  Horlus  OranUnewt 

Wobumensis,  8vo.  2d  edit  1^,  and  as  it  is  of  considerable  interest,  we  shall  afterwards  present  an  abstract. 

5090.  With  respect  to  the  general  culture  qf  grasses,  though  no  department  of  agriculture  is  more  simple 
in  the  execution,  yet,  from  the  nature  of  grasses,  considerable  judgment  is  required  in  the  design.  Tbouigh 
grasses  abound  in  every  soil  and  situation,  yet,  all  the  species  do  not  abound  tn  every  soil  and  situation  in. 
diffbrently.  On  the  contrary,  no  class  of  perfect  plants  are  so  absolute  and  unalterable  in  their  cboice'ii^ 
this  respect.  The  creeping-rooted  and  stoloniferbus  grasses  will  grow  readily  on  most  soils ;  but  the 
fibrous-rooted  n)ecies,  and  especially  the  more  delicate  upland  grasses,  require  particular  attention  ms  to 
die  soil  in  which  they  are  sown ;  for  in  many  soils  they  will  either  not  come  up  at  all,  or  die  away  in  a  few 
years,  and  give  way  to  the  grasses  which  would  naturally  spring  up  in  such  a  soil,  when-  left  to  a  state  of 
Bature.  I^ce  in  sowing  down  lands  for  permanent  pasture,  it  Is  a  good  method  to  make  choice  of  those 
grasses  which  thrive  best  in  adjoining  and  similarlv-circumstanccd  pastures  for  a  part  of  the  seed ;  and  to* 
mix  with  these  what  are  considered  the  very  best  kinds. 

5091.  New  and  excellent  varieties  of  many  of  the  grasses,  especially,  those  used  or  fit  to  be  used  in  the 
convertible  husbandry,  might  no  doubt  be  obtained  by  selection  and  cross  breeding,  and  it  is  much  to  be^ 
wished  that  this  were  attempted  by  cultivators.  —  The  grasses  to  be  here  treated  of  may  be  classed  as  tall' 
sorts,  or  those  best  fitted  for  hay ;  and  dwarf  grasses^  or  those  fit  only  for  pasturage :  those  experimented. 
4m  at  Wobum  will  next  be  noticed. 

f^ECT.  I.     Of  the  tall  gfowing  or  Hay  Grassts. 
5092.   The  haygy/rsesTor  the  purposes  of  agriculture  may  be  advantageousljr  divided 
into  those  of  tempor.:ryy  and  those  of  permanent  duration, 
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SuniCT.  1.      Of  taU  or  Hay  Cranes  of  temporary  DuraHoii. 

5093.  Tht  fnoM  valuable  of  Ihit  dmiioH  n 
BTTOOMNnly  caUcd,  the  aniiiul  and  cubper- 
■Dnial  rye-gTM*  (fg.  JSO  a)  the  oockVfoM 
grua  (ij.aud  wcxiUjicAgnu  (c).     Wben 

a  crop  of  bay  i«  doircd  witliin  the  year,  it  ia 
ttaccBiary  to  mon  to  such  gruaei  aa  ani  ai>- 
■ualt  in  the  itrict  bcdk  or  the  wad,  and     | 
Done  can  be  better  for  tbis  puipoee  ttaui  tbe     ' 
common  oat,  cut  and  made  into  hay  wh 
comei  into  flower.      Next  in  order  mi 
mentiotied  the  other  cneal  granea  and  the  I 
annual  *anclie9orbromu9^  ifaelatter,  how-  | 
ever,  are  very  coarse  grmei,  though  prslific 
in  culm. 

5094.  Thebitnnieln/e-grau  {L»linmper- 
taiu.   Tar.  iiainii,   h.)  ii  well  known,  ai 
being  utUTCnalJy  town,  either  with  ot  with- 
out clorcf ,  amoDg  com  crops,  with  a  view  to  c 
attaina  a  greater  height,  and  produce!  a  longer, 

iTe-graaa,  and  tbe  produce  m  bay  ia  considered  greater  than  that  of  any  other  annual 
gra*%  equally  palaaeablc  to  caUle.  It  prefers  a  rich  loamy  uil,  but  wiU  grow  on  an j 
wiriace  whaterer,  not  rod  or  undecayea  bog. 

£095.  Tie  jiermniat  rye^rau  (Lolium  peremu,  L,  Ivraie  uvace,  Fr.  i  Daurmde 
Lalcbe,  Ger. ;  and  Jj^lia  liuici,  Ilal. )  diKera  fmm  the  other  in  being  of  Mnnewhal 
amaller  growth,  and  in  abiding  far  temnX  yean,  according  to  the  variety  and  tbe  unI  and 
cultune.  Uaay  consider  tfaii  gras  cattu,  benty,  and  very  exhausting  to  tbe  uil;  but 
alWrallthc^iperimenti  that  bavc  been  made  on  the  other  grasats,  cone  have  been  foacid 
to  eqiud  it  for  a  course  of  tnowing  aitd  paKuTHig  lor  two,  three,  or  seven  years.  It  i* 
aown  in  Italy,  and  especially  in  Lombardy,  uid  also  in  France  and  Genoanj,  along 
■rith  clorer,  for  the  same  purposes  a>  in  this  country;  and,  as  Von  lliaer  ha*  re- 
marked,  though  some  have  tried  other  tpedes,  both  in  tjwse  countries  and  in  EoglaDii, 
they  have  in  tbe  end  relumed  to  i^e-graa^.  Wben  ituended  a*  a  pasture-gisB,  if 
atoned  hwd,  and  when  for  hay,  if  nuwvti  early^  the  objectiiHu  to  It  are  mnored.  [Code 
^  AgrKtdtvrt.)  G.  Sinttairuiys  the  circumstance  of  its  producing  abundance  of  seed, 
which  ia  easily  collected,  and  vcgeoues  freely  on  any  sral,  its  early  perfectiDa  and 
abundvit  herbage  the  Erst  year,  which  is  much  relished  by  cattle,  aie  the  merits  wliicti 
have  upbeld  it  to  the  preaeut  day,  and  will  probably  for  some  time  to  come  continue  it  a 
ikvorite  g^BSfl  among  farmers.  But  the  )attermath  ia  incoosiderable,  the  plant  impo- 
TeriEhea  the  lioil  in  a  high  degree  if  oot  cut  before  the  seed  ripens.  When  thia  ia 
neglected,  the  ^Id  sAer  midsummer  eihibtts  only  a  brown  mrlace  of  wilbend  ttrawa. 
X^  tbe  jKOduce  and  nutritive  powers  of  lye-grasa  be  compaied  with  tfaoee  of  tbe  coek'a- 
foot-grass,  ^nd  it  will  be  fotuid  inferior  nearly  in  the  proportion  af  £  to  18  ;  to  maadow 
Ibi-lail  of  5  to  ISjandtomeodowfescueofi  tolT.  {Hurt.  Gram.  Wot.3deiH.  315. 
•od  s<^  i  5100.]  In  a  subsequent  page  he  observes,  "  Jhe  new  vaiietiei,  however,  of 
tiiis  species.of  grass,  which  have  been  discovered  of  late  yean,  nmove  in  a  eonsderable 
degice  the  serious  abjections  which  applied  to  tfa  conunoD  rycgraai"  {lb.  41S,)  Tlic 
Varieties  aliud^  |o  are  all  perennial,  and  as  u~  '  ~~ 

Shi^if  >yi*i,winp™indTtuniwwMi«Jf*mi™^ 

All-tbe  abofe,  excepting  the  two  flrat,  are  aicellent  varieties.  Pace's  and  Rusad'a 
■re  conaideKd  Um  beat. 

BOSB.  Tfcjrepnrttwwf  wte  which  the  nu  it  Ih*  tine  of  flowerliig  liesn  to  Ihst  st  the  tioe  Ihr  ml 
bripe.fsaalOlolL  the  proportlcnsj  value  which  the  nwi  of  the  IttteiiDBIli  ton  to  that  tt  Itw  ttaw 
Driloweiin(,tlu4tDlC,aiillDlbUMIhelliiiettaeien]l>ritic,ului  II. 

5097.  TV  sMd  ef  pertDn]i]  rye.graii  is  net  tAbedlitlniuJihfdfrarix^TiAt  of  IhemnniulurvCT.  It  ssaf 
be  ndlected  bj  luD^  bi  mAt  psm  oT  Britain,  ftoni  old  pAAurcf,  fnd  A  cqiudnibk  qiuntliy  ii  innullyn 
pilbi  KatuiilSui^.  ItilslKfnwnuiipaKljniTHailn  DiiliciluidSntlind.  FDnnartyttwnthe 
piactiDe  nn  hrmen  to  (sUset  Um  rnd  which  dn^iiwd  rmm  LhF,hiiuK<l  b;  ihdi  hontt;  Iwt  tji^gnM, 
pijWB  Ax  hat,  is Rowcul b; >U  JudiclMa  (smien,  when  Itli  Ju« cmsingiiiu  tlowcT;  sat  tbtnlatria 

C0ll(CllliegliirnaDreiDpi7huAnant*0fnpiiirMic«i.    -'  - -■  - -  -      -■ 

to  tjit|raM,  ID  let  IhE^iiBci  crrp  of  that  ind  clover  itsnil 
■UonoM  dcpee  </  lipeoeM,  wnep  |t  u  cut  down  and  msilc 
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all  of  these  methodf,  in  order  to  obtain  good  teed,  the  clover  mmt  remain  uncat  beyond  the  proper  leason  { 
and  it  is  thus  materiallv  injured  in  quality,  while  the  value  of  the  rye^graas  leed,  in  such  a  crop,  is  merely 
a  secondary  oonslderation. 

5096l  fVhen  teed  U  ike prinetpal  clffeet  of  the  culture  of  rye>gnsB,  it  ought  not  to  be  mixed  with  clover  it 
all,  though  it  nuiy  be  sown  along  with  any  of  the  kinds  of  com,  and  treated  the  year  after  in  every  respect 
as  a  crop  of  com ;  bound  up  in  sheaves,  bulU  in  stacks,  threshed  with  the  flail,  and  dressed  by  the  winnowing, 
machine  in  the  same  manner.  ' 

5099.  Tke  dfgleuUsf  4^  dittingmisking  behueen  ike  amuuU  and  perennial  varietiet  qf  rye^grau  has  led  to 
the  practice,  m  some  places,  of  cutting  or  pasturing  the  flrst  year's  crop,  and  taking  a  crop  for  seeid  the 
•eoond  year.  If  the  growth  of  the  rye-grass  plants  be  close  and  vigorous  the  second  year,  tnere  is  reason 
to  be  satisfied  that  the  seed  is  of  the  perennial  variety ;  and  though  red  clover  has  beat  sown  with  the  ry^ 
grass,  a  great  part  of  it  disappears  by  that  time,  and  forms  but  a  small  portion  of  the  second  year's  cutting. 
ySup.  JBnejfc  BriL  art.  Agr^ 

5100.  The  cock*pfiot  gnus  {Dadylis  glomerata^  L.  fig,  580  b)  is  ao  imperfect  peren- 
nial, and  grows  naturally  on  dry  sandy  soils.  This  grass  may  be  known  by  its  coarse  ap- 
peannce,  both  of  the  leaf  and  spike,  and  also  by  its  whitish  green  hue.  One  writer  says, 
he  has  cultivated  it  largely  and  to  his  satisfaction  on  wet  loams  on  a  clay  marl  bottom,  upon 
which  the  finer  grasses  are  apt  to  give  way  in  a  few  years  to  the  indigenous  produce.  >  If 
8u0eredto  rise  high,  it  is  very  coarse;  but  fed  close,  is  a  very  valuable  sheep  pasture. 
He  has  sown  two  bushels  an  acre,  and  10 lbs.  common  red  clover;  and  when  the  clover 
wears  out,  the  grass  fills  the  lands  and  abides  well  in  it.  It  grows  well  in  winter.  It  has 
been  found  highly  useful  as  an  early  sheep  feed.  It  is  early,  hardy,  and  productive,  but 
is  a  coarser  plant  than  rye-grass,  and  requires  even  greater  attention  in  regaird  to  being  cut 
soon,  or  fed  close.  It  does  best  by  itself,  and  the  time  of  its  ripening  being  different 
from  that  of  clover,  it  does  not  suit  well  to  be  mixed  with  that  plant.  The  pasturage  it 
affords  is  luxuriant,  and  particularly  agreeable  to  sheep.  It  is  cultiviAted  to  a  great  ex- 
tent, and  with  astonishing  success  at  Holkham.  The  quantity  of  sheep  kept  upon  it, 
summer  and  winter,  is  quite  surprising ;  and  the  land  becomes  renovated  by  laying  two  or 
three  yeare  under  this  grass,  and  enriched  by  the  manure  derived  from  the  sheep.  A  field, 
in  the  park  at  Wobum,  was  laid  down  in  two  equal  parts,  one  part  with  rye-grass  and  white 
clover,  and  the  other  part  with  cockVfoot  and  red  clover:  from  the  spring  tUl  midsununer, 
the  sheep  kept  almost  constantly  on  the  rye-grass;  but  after  that  time  they  left  it,  and 
adhered  with  equal  constancy  to  the  cock*s-fbot  during  the  remainder  of  the  season.  In 
The  Code  of  AgricuUure^  (p.  497.  third  edit.;  it  is  stated  that  Sinclair,  of  Wobum,  con- 
siders  "  no  grass  so  well  suited  for  all  purposes  as  cock's-foot  ;'*  and  in  the  second  edition 
of  H,  Grammeiu  Wobumenm,  it  is  observed,  that  if  one  species  only  is  thought  prefer- 
able to  another  in  tiie  alternate  husbandry,  that  species  is  the  Dactylis  glomerata,  from  its 
more  numerous  merits.  But  a  certain  supply  of  the  most  nutritious  herbage  throughout 
the  season  will  be  in  vain  looked  for  from  any  one  species  of  grass,  but  only  where 
nature  has  provided  it  in  a  combination  of  many.  None  appear  better  fitted  for  mixing 
with  Dactylis  than  Festuca  duriuscula  and  pratensis,  Poa  triviah's,  Holcus  avenaceus, 
Phleum  pratenae,  Lolium  perenne,  and  white  clover.  "  A  combination  thus  formed, 
of  three  parts  cockVfoot,  and.  one  part  of  these  species  just  mentioned,  will  secure  the 
most  productive  and  nutritive  pasture  in  alternation  with  grain  crops,  on  soils  of  the  best 
quality ;  and  even  on  soils  of  an  inferior  nature,  under  the  circumstances  of  unfiivorable 
seasons,  will  afford  nutritive  herbage,  when  otherwise  the  land  would  have  been  com- 
paratively devoid  of  it,  if  one  species  of  grass  only  had  been  employed."  (Hort,  Gram* 
Wob,  2d  edit.  414.) 

5101.  Tkeproporiianal  value  which  the  grass  at  the  thne  of  flowering  bears  to  that  at  the  time  the  seed 
la  ripe,  in  as  5  to  7  nearly.  The  proportional  value  which  the  grass  of  the  lattermath  bears  to  that  at  the 
time  of  flowering,  is  as  6  to  10 :  and  to  that  at  the  time  the  seed  is  ripe,  as  6  to  14.  Mxty.four  dr.  of  the  straws 
at  the  time  of  flowering  aflbrd  of  nutritive  matter  l.fiL  dr.  The  leaves  or  lattermath,  and  the  straws  simf^, 
are  therefore  of  equal  proportional  value ;'  a  circutnstiinoe  which  will  point  out  this  grass  to  be  more  va^ 
luable  for  permanent  pasture  than  for  hay.  The  above  details  prove,  that  a  loss  of  nearly  one.third  of  the 
value  of  the  crop  is  sustained,  if  it  is  left  to  the  period  when  the  seed  is  ripe,  though  the  proportional 
value  of  the  grass  at  that  time  is  greater,  i  e.  as  7  to  5.  The  produce  does  not  increase  if  the  grass  is  left 
growing  after  the  period  of  flowering,  but  uniformly  decreases ;  and  the  loss  of  lattermath,  (firom 
Che  rapid  growth  of  the  foliage  after  the  grass  is  croppcwH  is  very  considerable.  These  circumstances  point 
cot  the  necessity  of  keeping  this  grass  closely  cropped,  either  with  the  scythe  or  cattle,  to  reap  the  ftiH 
benefit  of  its  merits.  ^         ^^  ..  . 

51US:  The  vfooUjf  sqft  gran  {HoIcum  lanatug,  Ufig.  580  c)  Is  an  imperfect  perennial,  and  rather  late  flow, 
cring  grass,  of  a  soft  unsubstantial  appearance,  and  found  chiefly  in  poor  dry  soils.  It  is,  however,  a  very 
common  grass,  and  grows  on  all  soils,  from  the  richest  to  the  poorest  It  aflblds  abundance  of  seed; 
which  is  light,  and  easily  diapcrsed  by  the  wind.  It  was  cultivated  at  Wobum  on  a  strong  clayey  loam, 
and  the  proportional  value  which  the  grass  at  the  time  the  seed  is  ripe,  bears  to  that  at  the  time  or 
flowering,  U  as  11  to  IS.  Voung,  of  Essex,  observes  of  this  grass,  that  it  flourishes  weU  mi  any  moist  soil. 
and  should  be  sown  chiefly  with  a  view  to  sheep,  for  it  is  not  equally  good  for  other  stock :  many  acres  of 
it  have  been  cultivated  on  his  farm  for  she^  and  it  has  answered  greatiy  when  krat  close  fed.  MarshaL 
in  his  Midiand  Countietj  mentions  it  as  a  good  grass  for  cows  and  other  cattie,  but  bad  for  horns.  In  hia 
Bural  Seonomy  qf  Yorkshire,  he,  however,  condemns  it  in  tota 

5103.  Aoooriung  to  Sinclair,  of  Wobum,  **  it  appears  to  be  generally  disliked  by  all  sorts  of  cattle; 
Hie  produce  la  not  so  great  as  a  view  of  it  in  the  fields  would  indicate;  but  being  left  almost  entity 
untouched  by  cattle,  it  appears  as  the  most  productive  part  of  the  hertrage.  The  nay  which  is  made  of 
K,  from  the  number  of  downy  hairs  which  cover  the  surface  of  the  leaves,  is  soft  and  spongy,  and  dis. 
liked  by  cattie  in  general."  The  Wobum  experiments  lead  to  the  conclusion  that  the  holcus' mollis  is  a 
better  hay  plant  than  the  species  here  noticed ;  but  as  that  is  a  more  durable  perenaial  it  is  less  flttcd  for 
llie  temporary  purpcaes  of  the  gnnses  of  this  section. 
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5KM.  With  ntpeet  to  the  rvlturt  of  thae  graua,  it  majr  be  cenridercd  u  ne  wnc  ■ 
tliat  giivn  to  ryegnui.atdiicusaln'bentmtingarclaTcr  and  i^e-grBu  (500£.).  The 
■eedi  of  (11  of  them  are  lold  hj  (lie  princi|ial  seedsmen,  or  may  be  gaibcred  on  gniti- 
fields,  or  hedge  wasui,  by  women  or  children  U  an  ary  rite. 

SuuKCT.  S.  Of  talt  or  Hny  Graaa  ^ permanenl  Dunition. 
5105^  No  permanent  gratt  has  b«n  found  equal  to  the  rye-grass  for  the  purposes  of 
lible  huibuidry,  but  othen  have  been  lelected  whidi  are  contidereU  niperior  (or 
ndom.  TTie  principal  of  these  are  the  focue,  foi.tail,  and  meadow-grass,  Agricul- 
:urist>,  indeed,  ate  not  all  agreed  on  the  compaiatire  merits  of  these  grasses  with  ire- 
;rasB,  but  there  are  none  who  do  not  consider  it  advisable  to  introduce  a  portionof  esdt, 
ir  most  of  these  spet'ies  along  with  rye-grass,  [n  laying  down  lands  to  permanent  paitutc 
The  nulrittie  products  of  these  grasses,  of  perennial  rye-grass,  and  of  that  sioguUr 
;rBEt  fiorin,  arc  thus  given  by  Sir  H.  Daiy  : 


5106.  Of  the  fescue  gmst  there  arc  three  species  in  the  highest  a 
hay  grasses,  vii.  the  meadow,  tail,  and  spiked  fescue.  (^,  581  a,b,e.)  The  F.  prsten- 
us  (a),  or  the  meadow  or  fertile  fescuegrass,  is  found  in  most  rid]  meadows  and  pastured 
in  England,  and  is  highly  grateful  to  every  description  of  slodi.  It  is  more  in  demsail 
for  laying  down  meadows  than  any  other  specie*  excepting  the  rye-grais.  By  the 
Wobum  eiperiments,  the  value  of  this  grass  at  the  time  the  ued  is  ripe,  is  to  thatof  Ibe 
grass  at  the  time  of  flowering,  as  6  to  18.  The  loss  which  is  susuiiwd  by  leenngths 
crop  of  this  grass  till  the  seed  be  ripe  is  very  great.  Iliat  it  lose*  more  of  iti  wdghl 
in  drying  at  tills  stage  of  growth,  than  at  the  time  of  flowering,  perfectly  agrees  with  die 
deficiency  of  nutritive  matter  in  the  seed  crop,  in  proportion  to  that  in  the  flowfrii^ 
crop  :  the  straws  being  succulent  in  the  former,  they  coastitule  the  greatest  part  of  the 
weight  1  but  in  the  latterlhey  ore  comparatively  withered  aud  dry,coiise()UCDlly  ifaelcaTei 
constitute  the  greatest  part  of  the  weight.  It  may  he  observed  here,  thai  there  is  a  gnat 
difference  between  straws  or  leaves  that  have  been  dried  after  thc^  were  cut  in  a  succu- 
lent state,  and  those  which  are  dried  by  nature  while  growing.  The  former  retaia  all 
their  nutritin  powers :  but  the  latter,  if  completely  dry,  very  hltle,  if  any. 
6107.  ThelaaariitfemtfacilciniuiPpitMairlathiT,  E.  B.  &)  y  ckwly  il»n<  In  the  A^ua  prUefws, 
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which  hek  sbongly  of  oplnioii  It  WMiU  in  certain  cate* ;  indeed  he  hu  often  tbauflbt  that  iiiaido««< 
wooM  be  best  formed  by  planting  out  the  roots  oTgraMei,  aud  other  plants.  In  a  regular  manner:  and 
that,  however  singular  such  a  practice  may  appear  at  present,  it  will  probably  be  adopted  at  some  future 
period :  this  great  advantage  would,  he  savs,  attend  it,  noxious  we<>ds  might  be  more  easily  Icept  down, 
ontil  the  grasses  and  other  plants  had  established  themselves  in  the  soil. 

5108.  Tke  spiked fesctie  grass,  or  darnel  fescue  grass,  (Fettuca  loliacea,  L.  c),  resem- 
bles the  rye-grass  in  appearance,  and  the  tall  fescue  grass  in  the  infertibility  of  its  seeds. 
It  is  considered  as  superior  to  rye-grass  either  for  hay  or  permanent  pasture,  and  im- 
proves in  proportion  to  its  age,  which  is  the  reverse  of  what  takes  place  with  the  rye- 
grass. 

5109.  The  meadow  fix-tail  grass  {Alopecuna  pratensist  d)  is  found  in  most  mea- 
dows, and  when  the  soil  is  neither  very  moist  nor  very  dry,  but  in  good  heart,  it  is 
very  productive.  It  also  does  well  on  water  meadows.  Sheep  and  horses  seem  to  have 
a  greater  relish  for  this  grass  than  oxen«  In  the  Wobum  experiments,  it  was  tried 
both  on  a  sandy  loam  and  a  clayey  loam,  and  the  result  gave  nearly  three-fourths  of  pro- 
duce greater  from  a  clayey  loam  than  from  a  sandy  soil,  and  the  grass  from  the  latter  is 
comparatively  of  less  value,  in  proportion  as  4  to  6.  The  straws  produced  by  the 
aandy  soil  are  deficient  in  number,  and  in  every  respect  less  than  tliose  from  the  clayey 
loam  ;  which  will  account  for  the  unequal  quantities  of  the  nutritive  matter  afforded  by 
them ;  but  the  proportional  value  in  which  the  grass  of  the  lattermath  exceeds  that  of  the 
crop  at  the  time  of  flowering,  is  as  4  to  3 :  a  difference  which  appears  extraordinary, 
when  the  quantity  of  flower-stalks  which  are  in  the  grass  at  the  time  of  flowering  is  con- 
sidered. In  the  antlioxanthum  odoratum  the  proportional  difference  between  the  gnus 
of  these  crops  is  still  greater,  nearly  as  4  to  9 ;  in  the  poa  pratcnsis  they  are  equal ; 
but  in  all  the  latter  flowering  grasses  experimented  upon,  the  flowering  straws  of  which 
resemble  those  of  the  alopecurus  pratensis,  or  anUioxanthum  odoratum  the  greater  pro- 
portional value  is  always,  on  the  contrary,  found  in  the  i^rass  of  the  flowering  crop. 
Whatever  the  cause  may  be,  it  is  evident  that  the  loss  sustained  by  taking  the  crops  of 
these  grasses  at  the  time  of  flowering  is  considerable.  Hic  proportional  value  which  tlie 
grass  at  *the  time  of  flowering  bears  to  that  at  the  time  tlie  seed  is  ripe,  is  as  6  to  9. 
The  proportional  value  which  the  whole  of  the  lattermath  crop  bears  to  that  at  the 
time  the  seed  is  ripe,  is  as  5  to  9,  and  to  tliat  at  the  time  of  flowering,  proportion- 
ably  as  IS  to  24.  Next  to  the  fescue,  this  grass  is  in  the  greatest  reputation  for 
laying  down  mowing  grounds;  but  it  is  unfortunately  subject  to  the  rust  in  some 
ftituations. 

5110.  Of  the  meadow  grass  there  are  two  species  in  esteem  as  hay  plants^  the  smooth- 
stalked,  and  roughish.  These  plants  compose  the  greater  part  of  the  celebrated  Or- 
cheston  meadows  near  Salisbury,  and  also  of  the  meadows  near  Edinburgh. 

5111.  The  great  or  smooth-stalked  meadow  grass,  the  spear  grass  of  America,  (Poa 
jmUendsj  e)  is  distinguished  by  its  height,  smooth  stem,  and  creeping  roots.  According 
to  Sole  it  is  tlie  best  of  all  the  grasses:  its  foliage  begins  to  shoot  and  put  on  a  flne 
verdure  early  in  the  spring,  but  not  so  soon  as  some  other  grasses.  Every  animal  that 
eats  grass  is  fond  of  it ;  while  it  makes  the  best  hay,  and  affords  the  richest  pasture. 
It  a&>unds  in  the  best  meadows  about  I>aycock  and  Chippenham,  and  has  the  valuable 
property  of  al)iding  in  the  same  land,  while  most  other  grasses  are  continually  changing. 
According  to  some  it  delights  in  rather  a  dry  than  a  moist  soil  and  situation,  on  which 
account  it  keeps  its  verdure  better  than  most  others  in  dry  seasons;  but  it  thrives  most 
Luxuriantly  in  rich  meadows. 

.  511SL  Bifthe  JFobum  experiments,  the  proportional  value  in  which  the  grass  of  the  lattermath  exceeds 
that  of  the  flowering  crop.  Is  as  6  to  7.  The  grass  of  the  seed-crop,  and  that  of  the  lattermath,  are  of 
«qual  value.  This  grass  i*,  therefore,  of  least  value  at  the  time  the  seed  is  ripe ;  a  loss  of  more  than  one- 
fourth  of  the  value  of  the  whole  crop  is  sustained  if  it  is  not  cut  till  that  period :  the  straws  are  then  dry, 
and  the  root-leaves  in  a  sicicly  dccayuig  state :  those  of  the  lattermath,  on  the  contrary,  are  luxuriant 
and  healthy.  This  species  sends  forth  flower-stalks  but  once  in  a  season,  and^bose  being  the^ most  valu- 
aMeparti     ~      -       -      -  -..       ..    ...  -....,  .  ^.,  ..  __.       * ..  . 

grass  of 

pasture.    It  Was  of  this  grass 

tared  by  Misa  Woodhouse. 

5113.  The  roughish  meadow  grass  {Poa  trivialis,  L.  /)  delights  in  moist,  rich,  and 
sheltered  situations,  when 'it  grows  two  feet  high,  and  is  very  productive.  By  the 
Woburn  experiments,  it  appears  that  the  proportional  value  in  which  the  grass  ot  the 
ebcd-CTop  exceeds  that  at  the  time  of  flowering,  is  as  8  to  II.  The  proportional  value 
by  which  the  grass  of  the  lattermath  exceeds  that  of  the  flowering  crop,  is  as  8  to  12, 
and  that  of  the  seed  crop  as  II  to  1 2.  Here  then  is  a  satisfactory  proof  of  the  superior 
value  of  the  crop  at  the  time  the  seed  is  ripe,  and  of  the  conset^uent  loss  sustaiiied  by 
taking  it  when  in  flower ;  the  produce  of  each  crop  being  nearly  equal.  The  deficiency 
of  hay  in  the  flov^ering  crop,  in  proportion  to  that  of  the  seed  crop,  is  very  striking.  Its 
superior  produce,  the  highly  nutritive  powers  which  the  grass  seems  to  possess,  and  the 
s(>;tson  in  which  it  arrives  at  perfection,  are  merits  which  distinguish  it  as  one  of  the  most 
vglutfble  of  tho*;6  grasses  which  affect  moist  rich  soil^  and  sheltered  sittnitlons;  but  on 
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drf  *xpmti  (JtuMioM,  k  u  altogether  iDcoDntknble  ;   it  jBrif  dlmuuriwi,  B>d  nlU- 
matclf  die  off,  not  unfnquFntlj  in  the  apace  of  four  or  (tie  jears. 

5114.  The  ihme  an  ax  of  tJie  btit  BrititA  grauea.  Tot ^ther  irj  or  wttmd Totaion. 
The  wed*  of  the  m«dow  fetcnt,  foi-tail.  and  smooth  ind  rougb  meadoir  gim,  naj 
be  bad  frtnn  the  Kedsmen,  and  Ibej  *re  lown  in  varioui  proportion!  with  the  cknen  and 
rje-grui.  Tbe  seedi  oT  the  two  lorts  of  madow  gna  are  apt  to  adck  (ogetbcr,  and 
require  to  be  well  miied  with  the  othen  before  being  town.  Hie  tall  and  apiked  fame 
gnu,  baTJng  a  number  of  barren  flowers,  are  not  prolific  in  seeda,  and  Ibey  are  tberefore 
■eldom  to  be  got  at  the  seed  ahopa  ;  Chough  they  ma;  occaHonallj  be  had  there  gatbend 
from  pluti  in  a  wild  Mate. 

5115.  AthaygTitaa,adajiled/Brparlicviar$oiUaiutiawitiimi,titKcaCi-tu\mTinx»bj, 
floating  feicue,  and  fiorin  giaaa,  haie  been  recommended  ;  but  it  cannot  be  aaid  that  Ibe 
opinions  of  cuUivalon  are  unanimous  in  their  favor. 

5116.  TheciU'i-laii,BrTimotAygrau,^FIiUiinijmitenie,L.J!g.  5S3a}uaDaaTeplaiU, 


and  found  both  in  dr;  and  moiit  Boils.  It  wo  first  brought  into  notice  hj  "RauAj 
Hudson,  about  1780,  who  introduced  it  from  Carolina,  vbete  it  wu  in  great  repute. 
On  moin  ricb  stuls  it  is  a  prolific  grass,  but  late ;  on  dr;  soili  it  is  good  tor  little,  and 
for  cultivation  in  any  way  is  disappnired  of  by  Withering,  Swaine,  Curtii,  and  nben, 
ai  baring  no  properties  in  which  it  is  not  greatly  lucpassed  b;  the  alopecurus  pratenstt. 
Tbe  Woburn  eiperimeuts,  however,  present  this  grasi  as  one  of  the  motl  prolific  foi  ha;. 
The  nutriliTc  matter  afforded  by  G4  drachmi  of  the  straws,  was  T  drachms.  iS* 
nutritive  poweni  of  the  straws  simply,  therefore,  exceed  those  of  the  leave*,  in  pro- 
portioD  as  SB  to  Si  and  the  grass,  at  tbe  time  of  floweiiog,  to  that  at  the  time  tbe  >eed 
is  ripe,  as  lOlo  33;  and  the  latlermath,  to  the  grass  oT  the  fiowering  crop,  as  8  io  IC1> 
Tlie  comparative  merita  of  ihii  grasa  will  appear  from  the  above  particulars  to  be 
very  great ;  to  which  may  be  added  the  abundance  of  fine  foliage  that  it  producia  early 
in  the  spring.  In  (his  reelect  It  is  inferior  to  Ibe  poa  fi-rtilis,  and  poa  angustifoUa  onlj. 
Hie  value  of  the  strawi  at  the  time  the  seed  ii  ripe,  exceeds  that  of  the  grasa  at  the  dme 
of  fioweriiig,  as  'id  to  10,  a  cireumstance  which  increases  its  value  above  many  otben ; 
for  by  this  property  its  valuable  early  foliage  may  be  cropped,  to  an  advanced  period  c/ 
the  Kason,  without  injury  to  the  crop  of  hay,  which  in  other  grasses  which  send  forth tkeir 
flowering  straws  early  in  the  aeaion  would  cause  a  loss  of  nearlyone  half  of  tbe  ntue 
of  the  crop,  as  is  clearly  proved  by  former  eiamples;  and  this  property  of  the  itnwi 
makes  the  plant  peculiarly  valuable  for  the  purpose  of  hay. 

5117.  The  JtoaCiiiB  fiicue  grau,  {FeUuca  Jluitaru,  4)  is  found  in  rich  swampt, 
especially  in  Cambridgeshire,  where  it  ij  said  m  give  the  peculiar  flavor  to  Cottenban 
and  Cheddar  cheese.  It  is  also  found  in  ditches  and  ponds  in  roost  parti  of  tbe  country. 
It  ii  greedily  devoured  by  every  description  of  stock,  not  excepting  bogs  and  ducks,  and 
geese  eagerly  devour  the  Bceds,  which  are  small,  but  very  sweet  amd  nourishing.  Tbey 
are  collected  in  several  parts  of  Germany  and  Poland,  under  the  name  of  Manna  mcds 
{Sctwarim),  and  are  esteemed  a  delicacy  in  soups  and  gruels.  When  ground  to  nwal, 
they  make  brend  very  little  inferior  to  that  from  wheat.  Hie  bran  ia  given  to  bona  that 
have  tlic  vtorms  ;  but  they  must  be  kept  from  water  for  some  hours  alierwards.  GeeK, 
Bid  Dtlier  wBier-fowl,  are  very  fond  of  the  seeds.  So  also  are  fish  ;  trout,  io  particular,- 
thrive  in  those  river*  where  this  grass  grows  in  plenty.  It  has  been  recoimneDded  to  be 
sowed  on  meadows  that  admit  flooding ;  but  Curtis  justly  remarks,  that  ifae  flote- 
feacue  will  not  flourish  ncepl  in  land  that  is  cotntantly  under  wate  .  •  ■  .  - 
bog  or  swamp.                         • 

5118.  Thi  aaler  meadow  grtiii,  {Poa  ajualica,  c)  is  fonod  chiefly  in  n 


Book  Vf.  HAY  ORASSES.  MS 

will  grow  on  strong  clays,  and  yield,  as  the  Woburn  experiments  prove,  a  prodigious 
produce,  flowering  from  June  to  September.  It  is  one  of  the  largest  of  our  grasses* 
In  the  fens  of  Gsmbridgeshire,  Lincolnshire,  &c.  immense  tracts,  thst  used  to  be  over- 
flowed, and  produce  useless  aquatic  plants,  and  though  dnined  by  mills,  still  retain 
much  moisture,  are  covered  with  thh  grass,  which  not  only  affords  rich  pasturage  in 
summer,  but  Ibrms  the  chief  part  of  their  winter  fodder.  It  has  a  powerfully  creeping 
root :  and  bears  frequent  mowing  welL  It  is  sometimes  cut  thrice  in  one  season  near 
the  Thames.  It  grows  not  only  in  very  moist  ground,  but  in  the  water  itself;  and  with 
cat*s-tail,  burr-reed,  &c.  soon  fills  up  ditches,  and  occasions  them  to  require  frequent 
cleansing.  In  this  respect  it  is  a  formidable  plant,  even  in  slow  rivers.  In  the  Isle  of 
Ely  they  cleanse  these  by  an  instrument  called  a  bear,  which  is  an  iron  roller,  with  a 
number  of  pieces  of  iron,  like  small  spades,  fixed  to  it ;  this  is  drawn  up  and  down  the 
river  by  horses  walking  along  the  bank,  and  tears  up  the  plants  by  the  roots,  which  float, 
and  are  carried  down  the  stream.  The  grass  was,  however,  cultivated  at  Woburn  on  a 
strong  tenacious  clay,  and  yielded  considerable  produce. 

*  5119.  The^4frin  gnu  {Agrottit  ttobm^era,  d)\M^  verr  common  gnus  both  in  wet  and  dry.  rich  and  poor 
•ItuaUons.  rew  pluiu  appear  to  be  more  under  the  influence  of  local  chrcumttanoet  than  tnb  gran.  On 
dry  toils  it  if  worth  noching ;  but  on  rich  marl  soils,  and  in  a  moist  soil,  if  we  may  put  oonfldence  in  the 
accounts  given  or  itsproduce  in  Irebnd,  it  is  the  most  valuable  of  all  heibaae  plants.  It  was  flni  brought 
into  notice  by  Dr.  Richardson,  in  1809,  and  subsequently  extolled,  and  its  culture  detailed  in  Tarioua 
pamphlels  by  the  same  gentleman.  It  appears  to  be  excludrely  adapted  for  moist  peat  soils  or  bogs.  In 
The  Code  i^  AgHaiUure,  It  is  said,  **  On  mere  bogs,  the  florin  yields  a  great  wM^t  of  herbage,  and  is, 
perhaps,  the  most  useAiI  plant  that  bogs  can  produce.**  According  to  Sir  R  Davy,  the  florin  grass,  to  be 
In  peflMtion,  requires  a  moist  climate  or  a  wet  soil ;  and  it  grows  luxurianUy  in  cold  days  unfitted  for 
other  Brasses.  In  light  sands,  and  in  dry  situations,  its  produce  is  much  inferior  as  to  quantity  and  qua- 
lltT.  Ho  saw  four  square  yards  of  florin  grass  cut  in  the  end  of  January,  in  a  meadow  exclusively  appro, 
pnatad  to  the  culUvatton  of  florin,  by  the  Countess  of  Hardwicke,  the  soil  of  which  is  a  damp  ttiflTclay. 
ThMT  afifaiiled  twenty-eight  pountu  of  fodder,  of  which  one  thousand  parts  aflbrded  sitty.four  parts  of 
nubntlve  matter,  conslsong  nearly  of  one-sixth  of  sugar,  and  flvje-sixihs  of  mucilage,  with  a  little  extrac 
tiw  matter.  In  another  experiment,  four  Muare  yards  gave  twenty-seven  pounds  of  graas.  Lady  Hard., 
wicke  has  given  an  account  of  a  trial  of  this  gnus ;  wherein  twenty-three  milch  cows,  and  one  young 
boise,  besides  a  number  of  pigs,  were  kept  a  fortnight  on  the  produoe  of  one  acre.  On  the  Duke  of 
BsdfoiNl's  fhrm.  at  Maulden,  florin  hay  was  placed  in  the  nek»  before  hoiaea,  tot  small  distinct  quantities, 
allasiisMly  win  oosunon  hay  i  but  nodecided  preference  for  other  was  manifested  by  the  horsei  in  this 
t4U. 

5190.  There  aro  other  tpecUt  ofagrotti$f  as  the  A.  palustris  and  ropens,  and  some  va» 
ricties  of  the  A.  stolonif^ra,  tlwt  on  common  soils  are  little  different  in  their  appearance 
and  properties  from  florin.  Of  one  of  these,  the  narrow-leaved  creepiujg  bent  (A,  tldtb" 
nffera,  var.  anguttifolia),  the  following  remarks  are  made  in  the  account  of  the  Woburn 
experiments.  **  From  a  carefUl  examination  of  the  creeping-bent  vrith  narrow  leaves,  it 
will  doubtless  appear  to  possess  merits  well  worthy  of  attention,  though  perhaps  not  so  great 
as  has  been  supposed,  if  the  natursl  place  of  its  growth  and  habits  be  impartially  taken 
into  the  account.  From  the  couchant  nature  of  this  grass,  it  is  denominat«l  couch-grass, 
by  practical  men,  and  fVom  the  length  of  time  that  it  retains  the  vital  power,  after  being 
taken  out  of  the  soil,  it  is  called  squitch,  quick,  full  of  life,  &c. 

5131 .  The  culture  ofjiarin  is  different  from  that  of  other  grasses.  Hiough  the  plant 
vrill  ripen  its  seeds  on  a  dry  soil,  and  these  seeds  being  very  small,  a  few  pounds  would 
be  sufficient  for  an  acre,  yet  it  is  generally  propagated  by  stolones  or  root-shoots.  The 
ground  being  well  pulverised,  fi«ed  from  weeds,  and  laid  into  such  beds  or  ridges  as  the 
cultivator  may  think  advisable ;  small  drills  an  inch  or  two  deep,  and  six  or  nine  inches 
asunder,  are  to  be  drawn  along  its  surface,  with  a  hand  or  horse- hoe,  or  on  soft  lands  by 
the  hoe-rake.  In  the  bottom  of  these  drills,  the  florin  shoots  (whether  long  or  short  is  of 
no  consequence)  are  laid  in  lengthways,  so  as  their  ends  may  touch  each  other,  and  then 
lightly  covered  with  a  rake,  and  the  surflure  rolled  to  render  it  flt  for  the  scythe.  In  six 
months  the  whole  surface  will  be  covered  vrith  verdure,  and  if  the  planting  be  performed 
early  in  spring,  a  large  crop  may  be  had  the  same  autumn.  Any  season  will  answer  for 
planting,  but  one  likely  to  be  followed  by  showers  and  beat  is  to  be  preferred.  Tliose 
who  wish  to  cultivate  this  grass  will  consult  Dr»  Richardson's  Neib  Etsay  on  Fiorin 
GrcM  (1813),  and  also  The  Farmer's  Magazine  for  I810-M.  Our  opinion  is,  that 
neither  fiorin,  Timothy,  or  floating  fescue,  are  ever  likely  to  be  cultivated  in  Britain ; 
though  the  two  last  may  perhaps  succeed  well  on  the  bogs  and  moist  rich  soils  of  Ireland, 
where,  to  second  the  influence  of  the  soil,  there  is  a  moist  warm  climale^ 

5122.  A  number  of  other  tpecies  of  tall  grattes,  well  adapted  for  meadows  and  hay« 
making,  might  be  here  enumerated ;  but  we  have  deemed  it  better  to  treat  only  of  the 
most  popular  sorts,  of  which  seeds  may  be  purchased,  all  the  others  of  any  consequence 
will  be  ibund  in  a  tabular  view  (Sect.  III.),  accompanied  by  a  summary  statement  of 
their  products,  in  hay  and  aftermatli,  nutritive  matter,  and  general  character. 

5133.  The  preparation  of  the  toil,  and  Bowing  t^  the  ueual  meadow  grasses,  differs  in 
nothing  ftom  that  of  clover  and  rye-grass  already  given  ;  the  after  treatment  of  dry  mea- 
dowti  including  the  making  of  natural  hay,  will  be  found  in  tlie  succeeding  Chapter  on 
the  management  of  grass-lands,  and  that  of  watered  meadoVrs  was  natnrally  given  when 
treotiDg  of  their  fbfmatiOn.  (4053.) 
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Se(t.  II.      Graiiet  chitfly  adapUdfar  Patlura^. 

5154.  Q/'/Hiluragc  jnuiciwe  ilull  nuke  »»election  ofuicfa  ailwTe  becDtried  tOKHii 
extent,  and  of  which  Uie  seeds  are  in  the  coune  of  conunerce.  On  loils  in  gogdcondi- 
tion,  and  natunlly  well  constituted,  do  belter  giBsiea  can  be  sova  for  pa>lurag«  thu 
t^os«  we  have  discribed  as  tall  graises  for  hat-meadows ;  but  for  early  and  lale  pu- 
turogCf  and  secondary  soils,  there  are  others  much  more  suitable. 

5155,  ThI  paiture  graueifor  earli/ jiatlurace  aa  aS  Moili,  lie  the  antboianthum  odo- 
nluni,  holcus  odoraiui,  atena  pubescens,  and  poa  annua. 

'  5136.  The  lailure  grajiei  far  tile  herbage  o»  all  laili  aa  cEueS;  tbe  difierent  spedes 
of  Bgrostis  and  phleum. 

5127.  The  paiture  grauet Jar  jioor  or  lecondaiy  loiit  are  the  rjnosurus  cristaliu,  ffstun 
duriuscula  and  ovine,  pon  compreua,  cristata,  and  angustifolia^ 

5138.  Tim  gmuei  that  afford  matt  nvlritm  malter  in  carfy  iiring,  are  the  foi^iil 
gn«  and  Ibe  vernal  gius ;  the  former  has  been  already  mentiooed  a*  one  of  the  beu 
bay-grasses. 

5189.   The tweet-tcenUd venial grats,{^Ht6iaanilnimedoralvm, Jig- S6Sa),acaitimim 


in  almost  all  pastures,  and  is  that  which  gives  the  fiagrance  to  natural  oi 
It  is  cfaicfly  valuable  u  sn  euly  grass,  as,  though  it  is  eaten  by  stock,  it  does  not  ^ipw' 
to  be  much  relished  by  them.  From  the  Woburn  eiperimcnta,  it  appeals  that  the  small- 
nessof  the  produce  of  this  grass  rtnders  it  improper  for  tbe  purpose  of  hay  ;  butitstarfy 
growth,  and  the  superior  quantity  of  nutritive  matter  which  tbe  laltennalh  affurdi,  cooi- 
pared  with  the  quantity  afioided  by  the  grass  at  the  time  of  flowering,  causes  it  to  nut 
high  al  a  pasture-grass,  oo  such  soils  as  are  well  Beted  for  its  growth  i  such  are  peal-bogt, 
■nd  lands  that  ore  deep  and  moist. 

51:M.  Ttie  downy  oat  gnai,  tjiixna  piibeieena,  b),  according  to  the  Wobum  ei- 
perimcnts,  possesses  several  good  qualities,  which  recommend  it  to  particular  notice; 
it  is  hardy,  early,  and  more  productive  than  many  others  which  afiect  similar  smis  ant 
situations.  lis  growth  after  being  cropped  is  toleraiily  rapid,  although  it  does  not  stlain 
.to  a  great  length  if  Icfl  growing;  like  the  poa  pratensis  it  sends  forth  flower-stalts but 
uncv  in  a  season,  and  it  appears  well  calculated  for  permanent  pasture  on  rich  light  sods. 

5131.  T/ic  annual  iaeadotcgraai  Pea  annua,  c),  is  the  most  commonaf  all  gnssev 
and  the  least  absolute  in  its  habits.  It  is  almost  llic  only  grass  tliat  will  grow  ia 
towns  and  near  works  wliere  tlie  smoke  of  coal  abounds.  Tliough  an  annua!  grass,  it 
is  found  in  most  meadows  and  pastures  perpetually  flowering,  and  slfording  on  eoriy 
sweet  herbage,  relished  by  all  slock,  and  of  as  great  importance  to  birds  as  wheat  i>  to 
inan.  It  hardly  requiies  to  be  sown,  as  it  springs  up  ercrj  where  of  itself.  Ilowevfr, 
it  majr  not  be  amiss  to  sow  a  few  pounds  of  it  per  acre  wherever  perpetual  pasture  (not 
bay)  is  ihe  object. 

5132.  The  Jinc  bent  grois  (^Agraslis  uufeflrti,  d),  is  one  of  tbe  most  cotnintw 
grasses,  and  according  to  the  Woburn  experimenU,  one  of  the  earliest.  Tlie  A.  pabn- 
tris  is  nearly  as  early  in  producing  its  foliage,  though  both  flower  late,  and  neither  are 
very  prolilic  eilhcr  in  bulk  or  nutritive  matter. 

.  SMII.  The  narrow-leaved  meadow  graai  (Poa  ansittlijblia,  e),  though  it  ftowew 
eip,  yet  is  remark^lu  for  tlie  early  growth  of  the  leaves.  According  to  tba  Wobum 
eiperimeiita  the  leaves  attain  to  the  length  of  more  than  twelve  inches  before  the  middle 
of  April,  and  are  soft  atul  succulent;  in  May,  however,  wbea  the  flower-sulks  maie 
their  upiwarance,  it  is  subject  lo  llic  dl^iasc  termed  rust,  which  afTects  the  whole  pUni; 
Ihc  consequence  of  which  is  manifest  in  the  great  delicicnry  of  produi-c  in  ihe  criiti  at 
tbe  lime  the  seed  is  ripe,  being  one  half  less  than  at  the  lime  of  the  flowering  of  ill* 
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gtau.  Thou^  thk  iliir«ii  b^;iiu  in  the  ibain,  the  leave*  mSa  nuM  from  its  etCteti, 
being  at  the  tims  the  wed  U  ripe  completely  dried  up  :  the  stniwa,  thcrefoTe,  constitute 
the  principal  part  of  the  crop  fur  mowing,  and  they  contain  more  nutriti»e  matter  in 
proportion  thai]  (he  leavea.  Thii  gnsi  is  eridentlf  moat  itlitable  for  pemunent  paMure, 
for  which,  in  consequence  of  iti  superior,  rapid,  and  early  growth,  and  the  disease 
beginning  at  the  itnws,  nature  Mcms  to  hare  designed  it.  The  grssaes  which  qtproaeh 
neareit  to  this  in  respect  of  early  produce  of  leaiea,  are  the  pas  f^rtjlii,  dactylis  gtmne- 
TBta,  phleum  pratcnse,  alopecurus  prateniii,  aTena  elatior,  and  bronuu  littoraui,  (11 
granes  of  a  coarser  kind. 

5134.   Tfte  fcjtna(urn/poj(ure*o/'£ngin?u/,eiamined  carefully  during  Tarioug  period* 
of  theieason,  were  found  b;  Sinclair,  erf'  Woburn,  to  consist  of  the  following  plant):  — 


/  lliw  r'eld  ptDdue*  intiidpall;  In  I 
'  Tbae  vegetate  vtUiBKatilcm  In  I 

hprbage.    {Hort.  Orant. 

5135.  The  D£ete  mutvre  sown  at  the  rate  of  lour  or  G*e  bushela  to  the  acre,  on  well 
prepared  soil  without  com  or  other  crop  of  any  kind,  could  hatdiy  fail  of  produritig 
excellent  pasture  tlie  following  year,  and  for  an  endleiG  period.  The  beM  time  for 
•owing  is  July  or  August,  as  spring  sown  seeds  are  apt  to  suffer  with  the  droughti  of 
June  and  July.  Fif^n  of  the  aboie  sorts  are  to  be  had  &ani  the  seed  shopa  ;  and  all 
of  tbem  may  be  gatliercd  from  natural  pastures,  or  bespoke  from  collectors.  ,&nclair, 
of  Woburn,  haring  entered  into  the  seed  and  nursery  business,  and  hariug  expressed  hia 
intention  to  dciote  his  particular  attention  to  supplying  the  public  with  grass  and  other 
agricultural  seeds,  will  probably  render  such  seeds  more  common  in  commerce,  {jidrl. 
bg  Cimaadi,  Son  and  Sinclair.) 

5136.  (yiofr  poKurc  jraxri  the  different  species  of  cat's-tail  (PAbum),  and  beM- 
Iprau  {AgraitU),  are  the  chief,  and  especially  the  Timothy  and  Horin-graas.  The  grasses. 
Sir  H.  Davy  obserres,  that  propagate  themselves  by  stolones,  the  dilTerent  species  of 
■groitis,  supply  pasture  throughout  the  year ;  and  the  concrete  sap,  stored  up  in  their 
joints,  renders  them  a  good  food  even  in  winter. 

5IS7.  Of  ]KUtjtrtgraaa Jar  inferior  kUi  one  of  the  mastduisble  is  the  dog'a-tail  grass 
' Cynatuntt  criilaltu,^.  SSinj.     This  is  a  Tery  commoD  grass  on  dry,  clayey,  or  firm 


iheep  and  deer. 

.  5ISS.  The  Imnl  feicae  grau  (Fethtca  ituriiuaila,  b),  is  one  of  the  best  of  the  dwarf 
sons  of  grosses.  It  is  grateful  to  all  kinds  of  Cattle  ;  hares  are  Tery  fond  of  it;  at 
Wobura  they  crop  it  close  to  the  roots,  and  neglect  the  feituca  orina,  and  festuca  rubra, 
wbicb  grow  contiguous  to  it.  It  is  presinit  in  most  good  meadows  and  pastures,  and  with 
F.  of  ina  is  the  best  for  lawns. 

5139.    The  feUuca  g/aim  ic),  and  bordifmnit  {d),   greatly  resemble  the  hard  fescue, 
and  may  be  considered  as  equally  desirahlt  as  juislure  and  lawn  grasses. 

5H0,    TheycUoaaalfirast  (.doC7ia_/(a[jeKC7u),  is  *ery  generally  cnltivated,  and  appears, 
■from  tlie  Woburn  eiperiments,  to  lie  a  very  valuable  grass  for  pasture  on  a  clayey  soiL 
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ptn  (Je-  583 
Thii  gnu  U  ptt 
Waiij  ad*p«cd 
Ull]'  sheep  putar 
It  15  ft  my  dw 
grua,  but  ntiil: 
bjr  ill  Liml*  of  c 
tie.  According 
SiDcliir-s      cipe 

thai  are  tncmpd 
itf  produdDg  I 
Ui^cr  MH*,  t 
ibould  form  I 
priDci'iwI  crop,  o 
indmiulj  mixed  with  nthen,  but  bjr  itKlf. 

5143.  The  Poa  alpina  {b),  Alapecurvt  ai{iitau,  and  Aira  aapitua  (e).  Brim  mdv 
(lOi  vnd  madma,  and  AgnMit  Aumitu  and  tmlgarit,  are  all  dwarf  maunlaia  grsMo, 
well  ■d^>t*d  (or  hillj  parlu  or  lawn*. 

51U.  On  Ike  luBmi.  ifOirirtrii—n  It  Li  unnttHMiT  id  rnUrge,  ulinnit  obrlouilTbe  tbe  anr  ■• 
that  of  Tit-m"  or  Uf  tt  ih*  Mken,  Tti>  (taW  dMieoH;  U  la  fit  ibe  nrf  In  lonclat  wuun,  ft> 
whtcb  ■  aood  Doda  ta  u  eoBttiKt  wllb  ■  Haiiiniii  tat  tbc  fiuwkj  tnuud  ■  nr  bifcre  liaaiL  Wtb  a 
the  pMtBW  gnuM,  aucptlni  tbelaAdui,  weduuld  neamnKnilit  fcaitttairUteiHdiuHllDlifttat 
ertMp(»naUrTe.«iaai  udintMnk  ItihouldalBlbnBacaiitdinbleianiif  tbeimkuHAIaliTlaf 
down  all  uMdowi,  euqidnf  Umv  IN  ibe  aqoatio  or  noloiiUbniui  cnuca.  Thcas.  If  tbej  tbiii^  •» 
■ure  to  cfaoik  utd  douo)'  It,  and  tbaEflirB  aolhD  ira^nH,  oi  mat  otbititaii,  iboiiU  orer  be  lOwt  witt 
Slmoth;  gna  or  lorln. 

5144.  Thefiinvaimofgrtmtuyfna>hydalTi}ntti«gfUcnefli^ 

been  practised  In  gnrdening,  in  levelluig  dawn  raised,  or  filling  up  bol low  fence),  and  in 
other  euea  of  partiBllf  altering  a  grau;  ■urface  ;  it  ii  laid  to  hare  been  Gnt  uicd  in 
agriculture  bv  Whltworth,  of  Acre-house,  Ijncolmhlre,  and  in  1613  it  was  brought 
fbrwani  on  a  lai^  Kale  bj  John  Blomfield,  of  Warhsm,  in  Norfolk,  a  tenant  of  Coke'i. 
BlomArid  plant^  eleren  acres  in  this  way.  An  account  oT  the  procen,  which  is  ujkd 
Iraniplaming  turf,  or  Inoculating  land  with  grass,  has  been  published  b;  Fruicii  Bliik>r> 
Colce's  Meward.  (On  Ike  Coiweraim  ^AnibU  Land  into  Patture,  ISmo.  1817.) 
314&  A^aUrac^lft»eprerall|f^T^Bafllalll^^tl<llf,^oi^,BodalilmllB^^,^^tOlVl•fiTtD  In  ni  Oidrg 


jUiiaUhiH.  A  piece  of  good,  ctan,  imtt  oM  turf,  whleti  oofbl  prlndnilT  to  coniut  of  fllmiui  nnBd 
rlsnti.  Is  cat  Inti  nill  uns  of  iboot  lline  Wcbci  (fuM*.  aad  iihiad  ibHt  liii  ladiM  iput  »  ibe 
nribeeofiimndtnHHl  for  thii  purpose.  In  ttaU  war  one  acnofturfwIU  plant  iiIdb  ana  sfanbkliad. 
Tb«  ptten  of  di(  IbBiiM  becmfuDriilaced  wltb  tbe  gnu  ilde  uppetniost,  and  the  ptanti  preaed  wtU  laB 
tlw  sIouiHl.  Ko  Bion  turf  ibnuld  be  cut,  euiiod,  ud  ipnad  In  anj  one  day  than  it  llkelj  lo  b>  pluM 
Mbrcnltkt  If  tbe  trini|ilistid  Inrf  lilOund  deitciest  in  uir  pinicuUrqHctesaf  lbTOflle|ilul>.» 
wtiita  donrjpenniaent  nd  ctorer,  Ac.  the  Kcdi  of  tbose  pluls  Aould  be  nwn  upoa  Ibe  jntBg  fUtm 
In  ApilL    Wben  Ibe  crouBd  ti  hi  proper  temper  (betweea  wet  and  drr)  the  puture  ibeald  be  fteqssaUT 

well  pmsed  down  bflicirT  nillen,  wlMi  wTu  oiiig  the )  - -^ " * 

nther  Iban  rise  Into  tofth  which  otfaerwtse  ther  wouM  b 
ftad  upon  the  tminduted paiture  In  the  Snt  ivrinf  or  su 
thedthidrindh    Indeed  the  pastwlni  should  be  •err  modeim  untUt 
jaitBg  profsny  bire  united  and  foniel  a  caiii)Mil  torC    Tlie  eipente  of  — 

Butute  acre ;  without  nuking  any  iDDwance  Rn  Uk  cbaige*  [oeumd  bf  m 
(o  wblcb  the  loif  hu  been  tnn^lanted  i  nor  for  Ibe  ;eu'i  i — '  —-'' 
•car  i  nor  for  restoring  Ihe  land  whence  the  turf  plants  were  lalim.  I 

Id  be  trell  csiculBted  lo  promoti  the  hnpsoreintnt  of  Uaht  loUi,  not , 

■  ■-      ■  -ilTlhrtieaf 


one,  ■>  tbe>  will  dertr*  a  cooildenblc  pn^nnlon  of  their  n 

«kd  aravsLir  soUi.  thetefoir,  wbere  permanent  patiure  !■  l 

nomiiended  i  and  If  it  were  round  lo  an>w«  on  peat,  sftrr  Ibe  uriba  wai  pared  (i*  the  raceplin  or 
the  planlt,  and  burnt  to  pronulc  their  gnmth.  It  wouM  be  a  lacel  niuable  aeaulritkin  lo  sbeev  brmwi 
■a  nun}  jlwkU  of  Ihe  country.    Thus  hi  SiT  John  Sinclair,  but  (Msn  bai  related  by  Sucbh  f 


ii  dsstnble,  theplaB. 


Wdbniu,  Itupian  tobea  plan  of  little  or  pa  merit,  oolr  biouht  lolo  Bolloe  br  lis  nonkl.  (KC 
It'olv  id  edit  «D,  Ul.) 

Bwcf.  in.      General  FioB  tf  ihe  produce,    Uti,  aaracleT,  and  Fahte  ^  Iht  prhidpal 

SritM  OTau*i,acarrdiagtotki!reti^ijfJalmDukeBfBedfar€i  EiperinunUat  Wthir*- 

514ti.  In  all  permanem  jiatliiTei,  Sir  H.  Davy  obserrei,  nature  hu  provided  a  miituTC 

of  varioui  graaeea,  Ihe  |ni>duce  of  which  diflen  at  diCTerent  sonon*.      Where  pisnm 

ate  ID  be  nude  artiGciallj,  auch  a  miitura  ought  to  be  imitated  ;  and,  peifiaps,  pastura 

■Uperior  to  tbe  natura!  ooea  may  be  Trade  by  selecting  due  proportiaTU  of  Ihoie  species 

of  grissea  fitted  for  the  soil,  which  afford  mpectiieiy  the  greatest  qaaadties  of  spring, 

iumnier,  lattennaifa,  and  winter  produce ;  a  reference  to  tbe  results  of  tbe  Wobum 

eiperimenti,  he  adds,  will  riiow  that  such  a  plan  of  cultintion  is  rery  practicable. 

SU7.  nt  naawr  <■  HiMcA  linr  rtptriaunU  mert  trxuKalnl  ti  Ihui  deKilbed.  "  ^«a  of  fronni,  ■* 

U^Tt  ih'm  »u  n^^ut^  cam^u'iik^oii  bmnn  tb^nb  induded  b>  Ibe  botrdt,  lud  ibst  of  the  sic 
"■"      ■■  ■■     -  ■■      ppHedi  oroii.lnr«afiiawere»id. 
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in  Uiem,  to  Ainisb  atfltf  m  ponible  to  the  dUferent  gnnes  thoae  wito  whldi  Mem  moit  fiiTontle  to  their 
growth ;  a  few  varieties  being  adopted  for  the  purpoM  of  ascertaining  the  eAct  of  different  sdls  on  the 
same  plant.  Tlie  graaees  were  either  planted  or  sown,  and  their  produce  cut  and  collected,  and  dried  at 
the  proper  seasons,  in  summer  and  autumn,  by  Sinclair,  his  Grace's  gardener.  For  the  purpose  of  deter, 
mining,  as  for  as  pa«sible,  the  nutritive  powers  of  the  diffbrent  species,  equal  weights  of  the  dry  grasses 
or  vegetable  substances  were  acted  upon  oy  hot  water  till  all  their  soluble  parts  were  dissolved ;  the  solu- 
tion  was  then  evaporated  to  dryness  by  a  gentle  heat  in  a  proper  stove,  and  the  matter  obtained  careAiUy 
weighed.  This  paSrt  of  the  process  was  likewise  conducted  with  much  address  and  inteHigence  by  Sinclair, 
by  whom  all  the  following  details  and  calculations  are  ftimished.  The  drv  extracts  supposed  to  contain 
the  nutritive  matter  of  the  grasses,  were  sent  to  me  for  chemical  examination.  The  compodtlon  of  some 
of  them  is  stated  minutely ;  Imt  it  will  tie  found  ftom  the  general  condusioni,  that  the  mode  of  deter, 
mining  the  nutritive  power  of  the  grasses,  l>y  the  quantity  of  matter  they  contun  soluble  in  water,  if 
sufficumtlv  accurate  for  all  the  purposes  of  agricultural  inveatlgatioo."  (Agr.  Chem.  am.) 

514&  Tiie  teadbig  results  (tf  these  experknenls  we  have  endeavored  to  present  in  a  tabular  view ;  farther 
details  will  tie  found  in  the  paragraphs  (antecedent  and  posterior)  referred  to  in  the  first  column.  On  the 
other  oriumns  of  the  table,  it  mav  oe  observed,  that  the  hdgbt  is  given  more  bj  a  guess  than  measure, 
ment.  and  after  the  appetfanoe  of  the  plants  in  a  state  of  nature  or  medium  soiu.  it  Is  to  be  regretted, 
that  the  height  of  the  plants  at  Wobum,  were  not  included  in  the  published  detailsi  The  time  offlower. 
ing  is  given,  as  it  took  place  at  Wobum,  on  which  it  is  observed,  that  "  to  decide  positively  the  exact 
period  or  season,  when  a  grass  always  comes  into  flower,  and  perfects  its  seed,  will  be  found  impracticable ; 
ror  a  variety  of  circumstances  intenere.  Each  species  seems  to  possess  a  peculiar  life  in  which  various 
periods  may  be  distinctly  marked,  according  to  tfa^  varieties  of  its  age,  of  the  seasons,  soils,  exposures,  and 
mode  of  culture." 

5149.  The  soUSf  as  denominated  in  the  column  devoted  to  them,  are  thus  described.  1st,  By  loam.  Is 
meant  any  of  the  earths  combined  with  decayed  animal,  or  vegetable  matter,  find.  Clayey  loam,  when  the 
greatest  proportion  is  clay.  Sd,  Sandy  loam,  when  the  greatest  proportion  is  sand.  4Ui,  Brown  loam, 
when  the  greatest  proportion  consists  of  decaved  vegetable  matter.  5tfa,  Rich  black  loam,  when  sand,  clay, 
animal,  and  vegetsible  matters  are  combined  In  unequal  proportions,  the  clav  greatly  divided,  being  in  the 
least  proportion,  and  the  sand  and  v^etable  matter  in  the  greatest  Tne  terms  light  sandy  soil,  light 
brown  loam,  ftc  are  varieties  of  the  above,  as  expressed.  The  ablureviations  of  the  names  of  books  and 
native  soils,  will  lie  found  in  common  with  all  the  other  abbreviations  used  in  this  work  «xphdned  in  the 
General  Index. 

5150.  On  the  mUritwe  products,  Sir  H.  Davy  has  the  following  valuable  remarks,  some 
of  which  on  the  operations  in  the  animal  economy  of  the  different  substances,  composing 
the  nutritive  matter,  the  agriculturist  will  find  useful,  as  applied  to  the  tables  before  given 
(4598.  4738,  &c.)  of  the  nutritive  products  of  the  corns,  legumes,  and  root^  Tbe  only 
substances  which  Sir  H.  Davy  detected  in  the  soluble  matters  procured  from  the  grasses, 
are  mucilage,  sugar,  bitter  extract,  a  substance  analogous  to  albumen,  and  different  sa- 
line matters.  Scmie  of  the  products  from  tbe  aftermath  crops,  gave  feeble  indications 
of  the  tanning  principle.  In  the  experiments  made  on  the  quantity  of  nutritive  matter 
in  the  grasses,  cut  at  tbe  time  the  seed  was  ripe,  the  seeds  were  always  separated :  and 
the  calculations  of  nutritive  matter  made  from  grass  and  not  hay. 

5151.  The  orier  i»  uMc*  these  substances  mre  nutrHioe,  is  thus  given :  **  The  albumen,  sumr,  and  mu* 
clbige,  probably  when  cattle  feed  on  grass  or  hay,  are  for  the  most  part  retained  in  the  body  (» the  animal ; 
and  the  Utter  principle,  extracL  saline  matter,  and  tanning,  when  any  exist,  probabiv  for  the  most  part 
are  vmded  in  the  excrement,  with  the  woody  fibre.  Tbe  extractive  matter  ootained  by  boiling  the  flreah 
dung  of  cows,  is  extremely  similar  in  chemical  characters  to  that  existing  in  the  soluble  products  tram  the 

£  asses.  And  some  extract,  obtained  by  Kndair  f^om  the  dung  of  sheep  and  of  deer,  whicn  had  been 
sding  upon  the  loUum  perenne,  dactylis  glomerata,  and  trifolium  repens,  had  qualities  so  analogous  to 
those  of  the  extractive  matters  obtained  from  the  leaves  of  the  grasses,  that  they  might  be  mistaken  for 
each  other.  The  extract  of  the  dung,  after  bdng  kept  for  some  weeks,  had  still  the  odor  <tf  hay.  Sus- 
pecting that  some  undigested  grass  might  have  remained  in  the  dung,  which  might  have  fumiihcd 
mudlage  and  sugar,  as  wdl  as  bitter  extract,  I  examined  the  soluble  matter  very  carmilly  for  these  sub- 
stances.  It  did  not  yield  an  atcm  of  sugar,  and  scarcely  a  sensible  quantity  of  mucilage.**  «nclair,  in  com- 
paring the  quantities  of  soluble  matter  afibrded  bv  the  mixed  leaves  of  the  lollum  perenne,  dactylis 
glomerata,  and  trifolium  repens,  and  that  obtained  tram  the  dung  of  cattie  fed  upon  tnem,  found  their 
relative  pri^Kirtions,  as  50  to  13. 

5152.  From  these  facts  it  appears  probaUe  that  the  bitter  extract,  though  soluble  In  a  large  quantify 
of  water,  is  very  little  nutritive ;  but  probalily  it  serves  the  purpose  of  preventing,  to  a  certain  extent,  tM 
fermentation  of  the  other  v^etable  matters,  or  in  modifying  or  assisting  the  function  of  digestion,  and 
may  thus  be  of  considerable  use  in  forming  a  constituent  part  of  the  food  of  animals.  A  small  quantity  of 
bitter  extract  and  saline  matter  is  probably  all  that  is  needed,  and  beyond  this  quantity  the  soluble  mat« 
ters  must  be  more  nutritive  in  proportion  as  they  contain  more  aOiumen,  sugar,  and  mucilage ;  and  less  nu- 
tritive in  proportion  as  they  contain  other  substances. 

5153.  Jn  comparing  the  compositkm  ttf  the  soluble  products  affbrded  by  d^ireni  crops  tnm  the  samer 
grass.  Sir  H.  Davy  found,  in  all  the  trials,  the  Urgestquantity  of  truly  nutritive  matter,  in  tne  crop  cut  when 
the  seed  was  ripe,  and  least  bitter  extract  and  saline  matter ;  most  extract  and  saline  matter  in  the  autum- 
nal crop ;  and  most  saocharine  matter  in  proportion  to  the  other  ingredients,  in  the  crop  cut  at  the  time  of 
flowering, 

5154.  The  greater  proportion  qf  leaves  Hi  the  ipringt  and  particularly  in  the  late  autumnal  crop,  accounts 
for  the  difference  in  the  Quantity  of  extract;  and  the  inferiority  of  the  comparative  quantity  of  sugar  in 
the  summer  crop,  probably  depends  upon  the  agency  of  Ueht,  which  tends  always  in  plants  to  convert  sac- 
charine matter  into  mucilage  or  starch.  Amongst  the  sdubie  matters  afibrded  by  the  difibrent  grasses, 
that  of  the  elymus  arenarius  {Jig.  543  a.)  vnM  remarkable  for  the  Quantity  of  saccharine  matter  it  contain- 
ed, amounting  to  more  than  one.third  of  its  weight  Tlie  soluble  matters  fWnn  the  diflbinent  species  of 
fostuca,  in  general  afibrded  more  bitter  extractive  rmatter,  than  those  fhim  the  diffbrent  species  of  poa. 
*T1ie  nutritive  matter  firom  the  seed  crop  of  the  poa  compressa  was  almost  pure  mucilage.  The  soluble 
nuUter  of  the  seed  crop  of  phleum  pratense,  or  meadow  cat*s-tail,  afl^rded  more  sugar  than  any  of  the 

el  or  festuca  species.  Tlie  soluble  parts  of  the  seed  crop  of  the  holcus  mollis,  and  holcus  lanatus,  oon. 
ned  no  bitter  extract,  and  consisted  entirely  of  mucilage  and  sugar.  Those  of  the  holcus  odoratus 
aflRirded  bkter  extract,  and  a  peculiar  substance  having  an  acrid  taste,  more  soluble  in  alccriiol  than  in 
Water.  All  tbe  soluble  extracts  of  those  grasses,  that  are  most  liked  by  cattle,  have  either  a  saline  or 
subacid  taste;  that  of  the  holcus  lanatus  is  similar  in  taste  to  gum  arabic.  Probably  the  holcus  lanatus. 
Which  is  so  common  a  grass  in  meadows,  might  be  made  palatable  to  cattie  by  being  sprinkled  over  with 
salt 

6155.  Vo  difference  was/ovnd  in  the  nutritive  produce  of  the  crops  of  the  dHJ^reni  grasses  cut  at  the  same 
season,  which  would  render  it  possible  to  establish  a  scale  of  their  nutritive  iwwers ;  but  probably  the  solu- 
ble matters  of  tbe  aftermath  crop  are  always  flhim  one-sixth  to  one>thini  less  nutritive,  than  those  from 
the  flower  or  seed  crop.  In  the  aftermath  the  extractive  and  saline  matters  are  certainly  usually  in  ex. 
cea ;  but  the  aftermath  hay  mixed  with  summer  hay,  particularly  that  in  which  tbe  fox-tail  and  soft 
grasses  are  abundant,  would  produce  an  excellent  food.    ^ 
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Book  VI.  WOBUBN  GRASSES. 

Wubttni,  arrangtd  in  (A«  OrJtr  ^  their  Flowering. 
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6157.  if nttoaMlAaim  ad»iictean,  K  B. -- Tlie  pMportioi^ 
betn  to  that  at  the  time  the  aeed  is  ripe,  it  as  4  to  13.    l^e  proportiooal  Tahie  whidi  Che  grMS  of  the 
latteniuith  bean  to  thafat  the  time  the  seed  is  ripe,  is  nearlv  as  9  to  13. 

5158.  Holcus  odoratuM,  Hon.  G.  A.  -»The  proportional  vajue  which  the  grus  at  the  time  of  flowering 
bean  to  that  at  the  time  the  seed  is  ripe,  is  as  17  to  21.  The  gnus  of  the  lattennath  crop,  and  of  the 
crop  at  the  time  of  flowering,  takins  the  whole  quantity,  and  their  relative  proportions  of  nutritivie 
matter,  are  in  value  nearly  as  6  to  10 :  the  value  of  the  grass  at  the  time  the  seed  is  ripe,  ezeeedi  that 
of  the  latter-math,  in  proportimi  as  SI  to  17.    Though  this  is  one  of  the  earliest  of  the : 


it  is  tender,  and  the  produce  In  the  spring  is  hicoosiderable    If,  however,  the  qoaotitr  of  nutritive 

'th  tha      ~  "  "  


matter  which  it  aflbrds,  tw  compared  with  that  of  any  of  those  species  which  flower  neariy  at  the 

time,  it  will  be  found  greatly  superior.    It  sends  forth  but  a  small  number  of  flower..atalk«,  wliich  are  of 

a  slender  structure  compared  to  the  six*  of  the  leaves.    This  will  account  in  a  great  measnre  tor  dbe 

equal  quantities  of  nutrittve  matter  aflbrded  by  the  grass  at  the  time  of  flowering,  and  the  lattennath.  , 

51591  Cj^Hosunu  aermlnu,  E.  B.  —  The  produce  of  this  grass  is  greater  thin  its  appcanmee  woqU 
denote  ;  the  leaves  seldom  attain  to  more  than  four  or  five  inches  in  length,  and  the  fleiiver-italks  selfkai 
arise  to  more.  Its  growth  is  not  rapid  after  being  cropped,  nor  does  it  seem  to  withstand  the  eflbcts  of 
fypost,  which  if  it  happen  to  be  severe  and  eariy  In  the  spring,  checks  it  so  much  as  to  prevent  it  fron 
flowering  for  that  seaion  |  otherwise  the  quantity  of  nutrittve  matter  which  the  gram  afRnds  (ibr  the 
■traws  are  very  inconsiderable),  would  rank  it  as  a  valuable  gnu  for  permanent  pastnre. 

5160.  Avena  pmbetoens,  &  B.  —  The  proportional  value  which  the  grass  at  the  time  ef  flowering  bears 
time  the  se<  * "  " 


to  tiiat  at  the  time  the  seed  is  ripe,  is  as  6  to  8.  The  proportional  value  which  the  gnss  at  the  fine  of 
flowering  bean  to  that  of  the  lattennath,  is  as  6  to  8.  The'  grass  of  the  seed.crop,  and  that  ef  the 
lattennath,  are  of  equal  value.  The  downy  hain  which  cover  the  surfkoe  of  the  leaves  ef  thk  giasa, 
when  growing  on  poor  light  soils,  almost  entireW  disappear  when  it  is  cultivated  cm  a  ridter  soil 

5161.  P4>a  aemiea,  var.  prateiui*,  E.  B.  —  If  the  produce  of  this  varictv  be  compared  with  dkat  of 
poa  pratensis.  It  wlU  be  found  less ;  nor  does  it  seem  to  posse  w  any  svperior  exodlenoe.    the 


Butntivepower  does  not  make  up  for  the  deficiency  of  produce  by  80  lba>  of  nniridve  matter  per . 

5168.  Fatmca  kordM>rmi9,  R  Cant  —  This  is  rather  an  eariy  grass,  though  later  than  any  of  the  pte- 
ceding  species :  iu  foliage  is  very  fine,  resembling  the  F.  duriuanila,  to  which  it  scenu  neariy  affied. 


diflhrmg  only  in  the  length  of  the  awns,  and  the  glaucous  color  of  the  whole  plant  The  ooosidcidile 
produce  it  aflbrds,  and  the  nutritive  powen  it  appean  to  possess,  joined  to  its  early  growth,  are  qnalities 
which  strongly  recommend  it  to  ftartber  trial. 

5163.  Fettmem  tfiamoa,  Omtis.  —  The  proportional  value  by  which  the  gnss  at  the  time  ef  flowering 
exceeds  that  at  the  time  the  seed  Is  ripe,  is  as  6  to  18  The  proportional  diflference  in  tbe  value  of  the 
flowering  and  seed  crops  of  this  grass  u  directiy  the  reverse  of  toat  of  the  preoeifing  gpecieB,  knd  aAwria 
another  slaoag  proof  of  the  valne  of  the  straws  in  grass  which  Is  intended  for  hay.  The  straws  at  the 
time  of  flowering  are  of  a  very  succulent  nature ;  out  firom  that  period  till  the  seed  be  pqfedted^  they 
gradoally  become  dry  and  wiiy.  Nor  does  the  root-leaves  senribfy  increase  in  number  or  in  riae^  but  a 
total  sumension  of  Increase  appean  in  every  part  of  the  plant,  the  roots  and  seed  vessels  ezcnted.  The 
straws  or  the  poa  trivialis  are,  on  the  contrary,  at  the  time  of  flowering,  weak  and  tender ;  but  as  thev 
advance  towards  the  period  of  ripening  the  seed,  they  become  Arm  and  succulent }  after  that  period^ 
however,  they  rapidly  dnr  up,  and  appear  bttie  better  than  a  mere  dead  substance. 

5164.  Pettvca  ilabfy  Wither.  B.  —  The  proportional  value  which  the  grass  at  the  time  the  seed  is  ripe 
bean  to  that  of  we  crop  at  the  time  of  flowering  is  as  5  to  8.  The  proportional  valne  which  the  grass  of 
the  lattennath  bears  to  that  of  the  crop  at  the  time  of  flowering,  is  as  S  to  8,  and  to  that  of  the  cnm^  at 
the  time  the  seed  is  ripe,  is  as  2  to  5.  The  general  appearance  of  this  grau  is  very  rimilar  to  that  of  the 
festuoa  duriuscula :  it  is.  however,  speciflcally  different,  and  inferior  in  many  respects^  whidi  win  be 
manifest  on  eomparing  their  leveral  produce  with  each  other ;  but  if  it  be  compared  with  tome  othcn. 
now  under  general  cultivation,  the  result  is  much  in  its  favor,  the  s(ril  whidi  it  aflbcts  being  dnty 
attended  to. 

5165.  Fatuea  nAra^  Wither.  B  —The  proportional  value  which  the  grass  at  the  time  of  flowerix^ 
bean  to  that  at  the  t^e  the  seed  is  ripe,  is  as  6  to  8.  This  speclea  Is  smaUer  in  every  reqwot  than 
the  preceding.  The  leaves  are  seldom  more  than  firom  three  to  lour  inches  in  length ;  it  aflects  a  aetl 
similar  to  that  favorable  to  the  growth  of  the  festuca  ovlna,  for  which  it  woukT  be  a  profltaMe  sob. 
stitute,  as  will  clearly  appear  on  a  comparison  of  their  produce  with  each  other.  The  propoctionai  vahie 
which  the  grass  of  the  lattermath  bean  to  that  at  the  time  the  seed  is  xtpe  ib  as  6  to  8,  and  is  of  equal 
yalue  with  the  grass  at  the  time  of  flowering. 

5166.  Feiluea  omnA,  E.  B  —The  dry  weight  of  this  §peam  was  not  asoeitained,  because  the  snullnen 
of  the  produce  renden  it  entirely  nnfit  for  nay. 

5167.  Festuca  cambriea^  Hud.— This  species  is  nearly  allied  to  the  festuca  ovina,  fhmi  which  itdtfkra 
little,  except  that  it  is  larger  in' every  respect  The  produce,  and  the  nutritive  matter  irtiich  it  aflbrda, 
will  be  found  superior  to  those  given  by  the  F.  ovina,  if  they  are  brought  into  comparison. 

5168L  Brormu  diandntB,  Curt  Lond.  —  This  species,  like  the  ftstuca  cambrica,  is  stnotty  annual;  the 
above  is  therefore  the  produce  for  one  year,  which,  if  compared  with  that  of  the  leest  productive  of  the 
perennial  grasses,  will  be  found  inferior^  and  it  must  consequently  be  regarded  as  unworthy  of  culture. 

5169.  Jf^  angtuti/oliat  With.  8.  —  In  the  early  growth  of  the  leaves  of  this  species  of  Poa,  there  ia  a 
striking  proofthat  early  flowering  in  grasses  is  not  always  connected  witii  the  most  abundant  early  pro- 
duce of  leaves.  In  this  respect,  all  the  species  which  have  already  come  under  examination  are  groBtly 
inferior  to  that  now  spoken  of.  The  culms  are  most  valuable  for  the  manufacture  of  the  finest  straw 
plait 

5170.  Avena  elatior.  Curt.  —  This  grass  sends  forth  flower-straws  during  the  whole  season ;  and  the  lat. 
termath  contains  nearly  an  equal  number  with  the  flowering  crop.  It  is  subject  to  the  rust,  bat  tise  di^ 
case  does  not  make  its  appearance  till  after  the  period  of  flowering ;  it  aflbcts  the  whole  plant,  and  at  the 
time  the  sepd  is  ripe  ttic  leaves  and  straws  are  withered  and  dry.  Tliis  accounts  for  the  superior  value 
of  the  lattehnath  over  the  seed  crop,  and  points  out  the  propriety  of  taking  the  crop  when  die  gram  is  in 
flower. 

5171.  Poa  elatior.  Curt  —The  botanical  characten  of  this  grass  are  almost  the  same  as  those  of  tbc 
avena  elatior,  differing  in  the  want  of  the  awns  only.  It  has  the  essential  diarader  of  the  hold,  (florets, 
male  and  hermaphrodite ;  calyx  husks  two-valved,  with  two  florets) ;  and  rinoe  the  avena  dalior  is  nam 
referred  to  that  genus,  this  may  with  certainty  be  considered  a  variety  of  It 

5172.  Festuca  duriusctUa^  E.  B.  —  The  proportional  value  which  the  grass  at  the  time  the  seed  isi 


bean  to  that  at  the  time  of  flowering,  is  as  6  to  14  nearly.  The  proportional  value  which  the  gnu*  of 
lattennath  bean  to  that  at  the  time  of  flowering.  Is  as  5  to  14,  and  to  that  at  the  time  the  seed  is  ripe 
5  to  6.  The  above  paniculan  will  confirm  the  favorable  opinion  which  was  given  of  this  gjnass  when 
speaking  of  the  F.  hordiformis,  and  F.  glabra.  (5168.  and  5164.)  Its  produce  m  tfle  spring  u  net  very 
great,  but  of  the  finest  quality,  and  at  the  time  of  flowering  is  considerable.  If  it  be  compared  with  thoae 
affecting  similar  soils,  such  as  poa  pratensis,  festuca  ovina,  &c,  either  conridered  as  a  grass  for  hay,  or 
permanent  pasture,  it  will  be  found  of  greater  value. 

5173.  Milium  <tffutum.~-  This  speciesln  its  natural  state  seems  confined  to  woods  as  its  place  of  growth  s 
but  the  trial  that  is  here  mentioned,  confirms  the  opinion  that  it  will  grow  and  thrive  in  <men  exposed 
situations.  It  is  remarkable  for  the  lightness  of  the  (Mroduce  in  proportion  to  its  bulk.  It  proituoes  faHfe 
early  in  the  spring  in  considerable  abundance ;  but  iu  nutritive  powen  appear  wmpentflvwy  Kttlc. 


BtfdK  VI.  woBuair  oeas8e&  tsi 


517ft.  Pod  nut  mmtt,  EL  R  .^  Th>  iHMpwItowl  nikai  wMeh  tlw  faw  of  ttw  liiliii  iiirtli  b»to  to  ttwt  at 
tb«  Ume  of  flowering.  Is  ai  4  to  18. 

5175.  ilnCTM  /instaHlff,  EL  B.  —The  proportknal  Talue  which  the  crop,  at  the  thne  the  teed  to  ripe, 
bean  to  that  at  the  time  of  flowering^i  as  4  to  9l 

5176.  Brtmuu  mnitUonu,  K  B.  —This  species  is  annual,  and  no  yalaable  properties  have  as  yet  been 
dlsoorered  in  the  leed.  It  u  onl j  noticed  on  account  of  itt  being  flrequently  found  in  poor  grass  lands, 
and  somfltlines  In  ncadowa  Uappeanfrom  the  above  particulars  to  pooocn  nutritiire  powers  equal  to 
some  of  the  best  perennial  kinds.  If  taken  when  In  flower;  but  If  left  till  the  seed  be  ripe  (which,  fhmi  ita 
earty  growth,  is  frequently  the  case),  the  crop  Is  comparatively  of  no  value,  the  leaves  and  straws  bong  then 
oomBMtehr  dry. 

5177.  Fkahum  laUaeea^  Curt  Lond.  —  The  proportional  value  which  the  grass  at  the  time  of  flowering' 
bears  to  that  at  the  time  the  seed  is  ripe.  Is  as  Ifi  to  13;  and  the  vahje  of  the  lattomath  stands 
In  proportion  to  that  of  the  crop  at  the  time  of  flowering,  as  5  to  18,  and  to  that  of  the  crop  taken 
at  the  time  the  seed  is  ripe,  as  5  to  UL  This  species  of  flestuea  greatly  resembles  the  rro.grass,  in 
habit  and  plaee  of  growth ;  It  has  exoellencics  which  make  It  greatly  superior  to  that  grass,  for  tne  por« 
poses  of  either  hay  or  pengaanent  pasture.  This  species  si  hikii  to.lmprove  in  produce  In  prop<ntlc»  to  its  age, 
which  is  directly  the  reverse  of  the  loltum  perenna 

5178.  Poa  cHkatm^  Hast  O.  A.— The  prodneeof  this  spedes,  and  the  nutritive  matter  that  It  alfbrds, 
are  equal  to  those  of  the  iSsstuca  ovina  at  the  time  the  seed  Is  ripe :  they  equally  delight  in  dry  soOs.  The 
greater  bulk  of  grass  in  pimortton  to  the  weight,  with  the  comparative  coarseness  of  the  foliage,  Xtander  itae' 
poa  cristaU  faiferlor  to  tne  Rstuca  ovina. 

5179.  Fuhtea  mjfurut,  £.  B.  —This  species  is  strictly  annual ;  itis  Bkewlsesal4ect  to  the  mat ;  and,  the 
produce  beiint  but  little.  It  ranks  as  a  very  Inferior  grass. 

518a  FesHKuemtatimria,  E.  &— The  proportional  value  which  the  grass  at  tho  time  the  seed  is  ripe, 
bears  to  that  at  the  thne  of  floweriiHt,  Is  as  12  to  18.  This  grass,  as  has  already  been  remarked,  pro- 
ducesa  flne  eariyibliage  In  the  spring:  The  produce  is  very  great,  and  Its  nutritive  powers  are  oonsUer. 
abl&  It  appears,  finom  the  above  particulars,  to  be  best  adapted  ft»  hay.  A  very  singular  disease  attacks^ 
and  soaaetlmes  nearly  destroys  the  seed  ef  this  grass ;  the  cause  of  this  disease  seems  to  be  unknown ;  It 
Is  denominated  cltmu  by  some ;  it  appears  by  the  seed  swtfUng  to  three  times  Its  usual  slie  in  length  and 
thickness,  and  the  want  of  the  carde.  Dr.  wllklcnow  describes  two  distinct  qwdes  of  it :  flrst  the  stasple 
clavus,  which  is  mealy  and  of  a  dark  color,  without  any  smell  or  tasto ;  secondly,  the  maliniant  clavus, 
vblch  Is  violet  blue,  or  blackish,  and  hitcfliially  too  has  a  blueish  color,  a  fetid  smell,  and  a  sharp  pungent 
taste.  Bread,  made  fhmi  grain  aflteted  with  this  last  spedes,  is  of  a  blueish  color}  and  when  eaten  pro- 
duces cramps  and  glddincsa 

5181.  BrvHuu  liitarfut^  Host  O.  A.  —  Tlie  proportional  value  which  the  grass  at  the  time  of  flowering 
bears  to  that  at  the  time  the  seed  is  ripe,  is  as  6  to  14.  This  ipedes  graatly  resembles  the  pre. 
ceding  in  habit  and  manner  of  growth ;  but  is  Inferior  to  It  In  value,  whldi  Is  evident  ftom  the  deficiency 
at  Its  produce,  and  of  the  nutritive  matter  aflbrded  by  it  Hie  whole  plant  is  likewise  coarser,  and  of 
greater  buft  in  proportion  to  Its  weight  The  seed  is  afibeted  with  the  same  disease  which  destroys  that 
<of  the  former  spedes. 

5188.  Pettuea  JluUatu,  Curt  Lond.  —  The  above  produce  was  taken  ftom  grass  that  bad  occupied  tho 
ground  for  four  yean,  during  which  time  it  had  increased  every  year ;  it  appears,  therefore,  conbanr  to 
what  some  have  supposed,  to  be  capable  of  bdng  cultivated  In  perennial  pastures. 

518&  Poa/ertiUt,  Host  G.  A.  —  If  the  nutritive  powem  and  produce  of  this  spedes  be  couipaied  wtlh' 
any  other  or  the  same  family,  or  such  as  resemble  it  in  habit  and  the  soil  whicn  It  aficcts,  a  superiority 
vlu  be  tbund,  which  ranks  this  as  one  of  the  most  valuable  grasses ;  next  to  the  poa  aogustlfoUa,  it  pro. 
dnoee  the  greatest  abuadanee  of  eariy  flillage,  of  the  beat  quaUty,  which  ftifly  compensates  Ibr  the  com- 
parative lateness  of  flouutrin^ 

5184.  Arumdo  eolorata,  Hort  Kew.— The  strong  nutritive  powers  which  this  graai  possesses,  recoaw 
mend  It  to  the  notice  of  occupiers  of  strong  clayey  lands  which  cannot  be  drained.  Its  produoe  is  great, 
and  the  fdtage  will  net  be  denominated  coarse.  If  compared  with  those  which  aflbrd  a  prodiiee  equal 
in  quantity. 

5I8&  Hordeum  ormt^tue,  EL  B.  •«-  The  spedfle  characters  of  this  spedes  are  much  the  same  as  those  of 
tho  poa  feitiUs,  dlflbring  In  the  compressed  figure  of  the  straws  and  creeping  root  only.  If  the  produoe 
was  of  magnitude^  it  woukl  be  one  of  the  most  valuable  grasses;  for  it  produces  foUage  aariy  In  tho 
spring,  and  possesses  strong  nutritive  powers. 

5188.  A»enaJlaveaoenMf  Qirt.  Lond.  — The  proportional  value  which  the  glass  at  the  time  the  seed  la 
flipe,  bears  to  that  at  the  time  of  flowering,  is  as  U  to  15.  The  proportional  value  which  the  grass 
or  tne  lattermath  taeaos  to  that  at  the  time  of  flowering.  Is  as  5  to  15;  and  to  that  at  the  time  the 
seed  is  ripe,  as  5  to  9. 

5187.  Brommt  iterilit,  E.  B. — Sixty.4bur  dr.  of  the  flowers  aflbrd  of  nutritive  matter  8.8  dr.  The  nutri- 
tive  powers  of  the  straws  and  leaves  are,  therefore,  more  than  twice  as  great  as  those  of  the  flowers.  This 
spedes,  bdng  strictly  annual,  is  of  comparatively  little  value.  The  above  particulars  show  that  it  has 
very  considerable  nutritive  powers,  mora  than  its  name  would  imply.  If  taken  al  the  tlmo  ef  flowering  | 
but  If  led  till  the  seed  be  ripc^  It  is,  like  all  other  annuals,  comparatively  of  no  value. 
I  5188.  Halemt  moUit.  —  Sixty-four  dr.  of  the  roots  aflbrd  of  nutritive  matter  5,8  dr  The  proportional 
value  which  the  grass  at  the  time  the  seed  Is  ripe,  bears  to  that  at  the  time  of  flowering,  la  as  14  to 
18.  Tlie  above  details  prove  this  grass  to  have  merits,  which,  if  compared  with  those  ot  other 
apedes,  rank  it  with  some  of  the  best  grasses.  The  small  loss  of  wetaht  which  it  sustains  In  drying  might 
be  expected  flrem  the  nature  of  the  substance  of  the  grass ;  and  the  loss  of  weight  at  each  period  is  equsL 
The  grass  aflbrda  the  greatest  quantity  of  nutritive  matter  when  in  flower,  whicb  makes  it  rank  as  one  of 
those  best  adapted  for  hay. 

5189L  PoafaiUkt  ear./S.  Host  O.  A. —Hie  proportional  value  which  the  grass  at  the  time  of  flowering 
bton  to  that  at  the  time  the  seod  is  ripe.  Is  as  18  to  90.  The  proportional  value  which  the  graas 
of  the  lattermath  bears  to  that  at  the  time  of  flowering,  Is  as  6  to  18;  and  to  that  at  the  time  tho 
seed  is  ripe,  as  6  to  80. 

5190.  Pkieum  iiifiisnwi,  Wither.  —  Hiis  grass  Is  Inlkrior  In  many  respeets  to  the  pMeum  pretense.  It 
Is  qtaringly  found  In  meadows.  From  the  number  of  bulbs  which  grow  out  of  the  straws  a  greater  por- 
don  of  nutritive  matter  mi^^t  have  been  expected.  This  seems  to  prove  that  these  bulbs  do  not  form  so 
valuable  a  part  of  the  plant  as  the  Joints,  which  are  so  conspicuous  in  the  phleum  pntense,  the  nutrittve 
pewen  of  wMeb  exceed  those  of  the  P.  nodosum,  as  8  to  f& 

519L  Jgrottit  vulgaHt,  Wither. — This  is  one  of  the  most  common  of  the  bents  and  likewise  tho  earliest ; 
in  thew  respects  it  is  superior  to  all  others  of  the  same  fkmily,  but  inferior  to  several  of  them  In  produce, 
oBd  the  quantity  of  nutritive  matter  It  aflbrda  As  the  species  oi  this  flunily  are  generally  r^}ectcd  by  the 
cultivatoronacoountot  the  lateness  of  their  flowering;  and  this  circumstance,  as  has  already  been  ob- 
aervcd,  does  not  always  imply  a  proportional  lateness  of  foUage,  their  comparative  meriu  in  Uils  respect 
naay  be  better  seen,  by  bringing  them  into  one  view,  as  to  the  value  of  their  earty  foliage. 

Ttmafprnm^  Difftnme*       TMrmmtrUUta  T%e  mppareid  Diffh*»et  TMrNWHff** 

grrhm.  Fmtrti.                                                    ofThm.  Pamtrt, 

Afiwtkvalatfb        -    MUdleorApill  .                    1.V]      AffnaUinlvm  >  Tbn* wwkB later  « 

paknait      •   OMwctkliaar  1LS  lUtonrito  -  Ditto      ditto  S 

■tolonlfcra    -    Two  ditto    •  3M  rvpenft.  -  Ditto       ditto      •  .          *       I     • 

caiiiM        •    nam  ditto  •       U  tnesicww  •  Ditto      ditto  .       .       t 

tcncu         '   Ditto  ditto  •  l.V  CHociilarlt  •  Ditto      dluo  -      t 


8S1  PRACTICE  OP  AGRICULTURE.  PaktIII. 


5U8L  ramkmm  aamg^kuUe,  R B.*Thif  ij^cdei  is ■Mctly  annual;  and  from  th«  malb of  tUs tila^ 
Ita  nutritive  powers  anpear  to  be  Terr  tncoiuidenble 

5193.  T%egnu»a  uMeh  qffbrd  the  but  aUmtJt^  ttraw  plaU  are,  aooording  to  Sinclair,  as  follow : 

W«r  *e«U  w  maar  ttO.   FcatQCH  tnbu,  darimcnla  and  bar.  MoUt  toUt.     Axmtla  cuilna,  Cucacularic,  caniaa  raatka, 

Mbrmb,  Naidtu  alilcls.  ttolonlfeni   ■ngtutifbtU,  itoloniftn  crlitmU,   aUMi,  itilcta, 

Drjf  aaiUm   C  jnocuna  ofctatia,  IMS  aninutifoUa,  hoidnim  vepeiu,  po  ncmenlls  angattUbtia. 

ipralanar,   anthoxantham  odorainm,  aifwtb  lobata,  iploa  Vtnal  /puM«.    Wheat,  spdt-whcat,  ry  and  oals,  haw 

veati.  flavoMcni  and  vuigarla  maHoa,  avcna  puhawcna,  fh»>  been  wwn  on  poor  •otb,  and   cat  ipvcn  and  Waarhrf,  tat 

tuca  betcropbjtla.  ate  found  inlmor  to  the  ahavc  gnnaea  ibrtha  fiuat  piaL 

5194.  The  period/i>r  aatkig  the  ctdms  is  when  they  are  in  bloasom.  They  are  bleached  by  pouring 
boiling  water  orer  tbem,  in  which  they  remain  ten  minutes,  and  are  afterwarai  spread  on  a  grass  |^  for 
aeven  or  eight  days.  Sinclair  found  letting  the  culms  rem^n  in  hot  water  fhim  one  to  t«'o  hours  required 
only  two  or  three  days  bleaching.  When  bleached  they  are  taken  up.  washed  clean,  and  put  in  a  moist  slate 
In  a  close  vessel,  where  they  are  subjected  to  the  Axmes  of  burning  sulphur  for  two  hours.  Green  cufans,  Iok 
niMsed  for  ten  minutes  in  a  strong  solution  of  acetic  acid,  and  then  suMected  to  the  sulphureoiis  acid  gas, 
are  bleached  perfectly  white  in  h  Jf  an  hour.  Green  culms,  immersed  for  fifteen  minutes  in  muxiatic  add, 
diluted  with  twenty  times  its  measure  of  water,  and  then  spread  on  the  grsss,  became  in  four  ilays  as  per. 
fectly  lileacbed  as  those  culms  which  were  scalded  and  bleached  eight  days  on  the  grass.  The  texture  of 
the  straw  was  not  in  the  least  injured  by  these  prooesses.  The  application  of  the  sulphureous  acid  gss  to 
the  moutened  culms,  even  after  scalding  and  bteatAing  on  the  grass,  had,  in  every  instance,  the  eflbct  of 
greatly  improving  the  color,  and  that  wiUiout  being  productive  of  the  smallest  injury  to  the  texture  of  the 
straw.  {Hort  Oram.  WtA,  2nd  edit  4fi7.) 

5195.  To  imUate  the  Leghorn  plaU  m  the  mottjpetfect  maimer,  the  straws  should  be  pfadted  the  reverse 
way  of  the  common  English  sput^straw  plait.  In  tbe  English  plait,  the  straws  are  flattened  by  a  mull 
hand-mill  made  for  the  purpose,  but  the  Leghorn  plait  has  the  straws  worked  without  flattening,  and 
pressure  is  applied  after  the  plait  is  made.  These  two  points  are  essential  to  be  observed  by  those  who 
wish  to  rival  the  finest  Leghorn  manufacture.  By  reversing  the  common  mode  of  plaiting,  the  fingefs 
have  a  much  greater  power  in  knitting  firmly  and  intimately  the  straws,  and  the  round  or  nnfiactened 
state  of  the  straws  allows  of  their  being  more  closely  knitted  ]  a  circumstanoc  that  gives  an  appeacttce 
similar  to  the  real  Leghorn  plait    (/M.) 


Chap.  VIL 

Of  the  Management  of  Lands  permanently  under  Grass. 

5196.  In  every  country  by  far  XA^  greater  proportion  of  j)erennial  grau  lands  is  tke 
work  (^nature  :  and  it  is  not  till  an  advanced  period  in  the  progress  of  agriculture  that 
much  attention  is  paid  to  tlieir  management.  But  as  the  extension  of  tillage,  planting, 
and  the  formation  of  parks  and  gardens,  limits  the  range  of  the  domestic  animals,  their 
food  becomes  more  valuable ;  and  it  then  becomes  an  object  to  increase  it  by  tbe  culture 
of  roots  and  artificial  herbage  on  some  lands,  and  by  the  improved  management  of  the 
spontaneous  productions  of  others.  In  a  highly  cultivated  country  like  Britain,  tfaer»> 
fore,  those  lands  retained  in  grass  either  are,  or  ought  to  be,  such  as  are  more  valuable  to  tbe 
owners  in  that  state  than  they  would  be  in  any  other.  Such  lands  naturally  divide  tiicoi- 
selves  into  two  classes ;  those  wliichare  fiteiUier  for  mowing  or  pasture ;  and  those  which 
are  fit  for  pasture  only. 

Skct.  I.     Perennial  Grass  LandsJUfor  mowings  or  Meadow  Lands* 

5197.  Under  the  term  meadow,  we  include  all  such  land  as  is  kept  under*  grass  chiefly 
for  the  sake  of  a  hay  crop,  though  occasionally,  and  at  particular  seasons  of  the  year,  it 
may  be  depastured  by  the  domestic  animals ;  and  we  usually  include  und^r  this  term  the 
notion  of  a  greater  degree  of  moisture  in  the  soil,  than  would  be  thought  desirable  either 
for  permanent  pasture  or  lands  in  tillage.  Where  hay  is  in  great  demand,  as  near  large 
towns,  and  especially  if  a  good  system  of  cropping  be  but  little  understood,  a  great 
deal  of  arable  land  may  be  seen  appropriated  to  hay-crops;  but  the  most  valuable 
meadows  are  such  as  are  either  naturally  rather  moist,  or  that  are  rendered  so  by  means 
of  irrigation.  There  are  three  descriptions  of  these  meadows:  on  the  banks  of  streams 
and  rivers ;  on  the  uplands,  or  more  elevated  grounds ;  and  bog-meadows ;  and  each  of 
these  kinds  may  be  stocked  with  grasses  either  naturally  or  by  art,  and  may  be  irrigated 
by  one  or  other  of  the  difierent  watering  processes  already  described.  (4053.) 

5198.  River-meadows^  or  those  which  are  situated  in  the  bottoms  of  valleys,  are  in  ge- 
neral by  far  ^e  most  valuable.  They  are  the  most  productive  of  grass  and  hay,  yielding 
sustenance  for  cattle  through  the  summer  and  tbe  winter,  and  producing  an  everlasting 
source  of  manure  for  the  improvement  of  the  adjoining  lands.  The  soil  is  deep  and  com- 
monly alluvial,  having  been  deposited  by  water,  or  washed  down  from  the  adjoining 
eminences ;  the  surface  is  even  from  the  same  cause ;  and  what  is  of  considerable  ino' 
portance,  has  a  gradual  declivity  or  surface-drainage  to  the  river  or  stream,  which  almost 
invariably  flows  in  the  lowest  part  of  every  valley,  and  which  is  essential  to  this  descrip* 
tion  of  meadow.  The  principal  defects  to  which  such  lands  are  liable  are,  tbe  ooiing 
out  of  springs  towards  tlieir  junction  with  the  rising  lands,  and  the  inundations  of  tbe 
river  or  stream.     The  former  evil  is  to  be  remedied  by  under-draining,  and  tbe  latter  by 
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embanking.  Such  meedows  are  generally  stocked  with  the  best  gnsses ;  and  their  cul- 
ture consists  of  little  more  than  forming  and  keeping  open  a  sufficient  number  of  surface* 
gutters  or  furrows  to  carry  off  the  rain-water;  rooting  out  such  tufts  of  rushes  or  bad 
grasses  and  herbage,  as  may  occasionally  appear ;  destroying  moles,  and  spreading  the 
earth  they  throw  up ;  removing  heavy  stock  whenever  their  feet  poach  the  surface ;  shut- 
ting up,  bush-harrowing,  and  rolling  at  the  commencement  of  the  growing  season ;  and 
finally  so  adjusting  the  mowing  and  pasturing  as  to  keep  the  land  in  good  heart  without 
lajring  on  manure. 

5199.  Tlte  most  tuitabU  meadows  far  irrigation  are  of  this  description ;  the  necessary 
drains  and  other  works  are  executed  with  greater  care,  and  with  less  expense,  and  thie 
management,  as  we  have  seen  (4057.  )>  '^  <d^  comparatively  easier  than  in  watering 
sloping  surfaces. 

5200.  Upland  meadowSt  or  mowing  lands,  are  next  in  value  to  those  of  valleys.  The 
soil  is  either  naturally  good,  and  well  adapted  for  grass,  or,  if  inferior  by  nature,  it  is  so 
situated  as  to  admit  of  enriching  it  by  ample  supplies  of  manure.  Of  this  last  de- 
scription are  the  upland  meadows,  or  hay  lands  of  Middlesex  ;  which,  though  on  the 
most  tenacious,  and  often  stony  clays,  are  yet,  by  the  abundance  of  manure  obtained 
from  the  metropolis,  rendered  as  productive  as  die  best  upland  soils  employed  as  hay 
lands.  The  roots  of  perennial  grasses,  whether  fibrous  or  creeping,  never  strike  deep 
into  the  soil ;  and  thus  deriving  their  nourishment  chiefly  from  the  surface  top  dressings 
of  well  .rotted  manure  repeated  on  the  same  field  for  centuries,  forms  at  last  a  thin  black 
stratum  among  the  roots  of  the  grass,  which  produces  the  most  luxurious  crops. 

5201.  The  culture  of  upland  meadows  requires  more  attention  and  expense  than  those 
of  valleys ;  being  more  difficult  to  drain,  and  requiring  regular  supplies  of  manure. 
The  irregular  surface  of  uplands  is  apt  either  to  contain  springs  or  to  stagnate  the  surface 
water ;  the  first  produces  marsh  plajits  and  coarse  herbage,  and  the  latter  destrc^  or 
weakens  whatever  is  growing  on  the  surface,  and  encourages  the  growth  of  mc»s.  Both 
evils  are  to  be  remedied  by  the  obvious  resources  of  drainage.  Moss  is  a  very  conunon 
enemy  to  grass  lands,  and  is  only  to  be  eflectually  destroyed  by  rich  dressings  of 
manure.  Rolling,  and  top-dressings  of  lime  and  salt,  have  been  rec<nnmended  for  de- 
stroying it ;  but  there  is  no  mode  by  which  it  can  be  subdued  and  kept  under,  but  by 
adding  strength  to  tlie  grass  plants,  and  thereby  enabling  them  to  suffocate  their  eifemy. 
Moss  u  never  found  on  rich  lands  unless  they  are  completely  shaded  by  trees.  Besides 
mole-hills,  upland  meadows,  when  neglected,  are  frequently  troubled  with  ants,  which 
form  heaps  or  hillocks  of  grass  and  earth,  more  injurious  and  more  difficult  to  get  quit 
of  than  those  of  moles.  The  mode  of  taking  moles  is  a  simple  operation,  and  will  be 
described  in  the  proper  place :  that  of  destroying  ants  is  more  complicated  and  tedious^ 
and  being  peculiar  to  grass  lands,  shall  here  be  described. 

5202.  Ant-hillSt  or  habUations,  are  injurious  to  meadow  lands*  by  depriving  the  farmer 
of  a  crop  in  proportion  to  the  surlface  tliey  occupy,  and  by  interfering  with  the  operationt 
of  rolling  and  mowing.  They  consist  of  little  eminences,  composed  of  small  particles 
of  sand  or  earth,  lightly  and  artfully  laid  together,  which  may  often  be  computed  at  a 
tenth  part,  or  more,  of  old  grass  lands.  And  in  some  places,  where  negligence  has 
suffered  them  to  multiply,  almost  half  of  it  has  been  rendered  useless;  the  hills  standing 
as  thick  together  as  grass-cocks  in  a  hay-field :  and  what  is  very  surprising,  this  in- 
dolence  is  defended  by  some,  who  affirm,  that  the  area  or  superficies  of  their  land  is 
thereby  increased;  whereas  it  is  well  known  that  very  little  or  no  grass  ever  grows 
thereon,  and,  therefore,  if  the  surface  be  increased,  tlie  produce  is  proportionably 
decreased. 

5901  /•  order  to  remove  antJUUs^  and  destroy  the  insects,  it  has  been  a  custom  In  tome  places,  at  the 
beginning  of  winter,  and  often  when  the  weather  was  not  very  cold,  to  dig  up  the  ant-hills  three  or  four 
inches  below  the  surface  of  the  ground,  and  then  to  cut  them  in  pieces,  and  scatter  the  fhigmeots  about : 
but  this  practice  only  disseminates  the  ants,  instead  of  destroying  them,  aa  they  bide  themselves  among 
the  roots  of  the  grass  for  a  little  time,  and  then  collect  themselves  together  again  upon  any  little  emi- 
nence, of  which  there  are  great  numbers  ready  for  their  purpose,  such  as  the  circular  ridges  round  the 
hollows  where  the  hills  stood  before.  It  is,  therefore,  a  much  better  method  to  cut  the  hills  entirely  ofl^ 
rather  lower  than  the  surface  of  the  land,  and  to  let  them  lie  whole  at  a  little  diHtance,  with  their  bottom 
upwards :  by  this  means  the  ants,  which  are  known  to  be  very  tenacious  of  their  abodes,  ocmtinue  in  their 
habitations  until  the  rains,  by  running  into  their  holes  of  communication,  and  stagnating  in  the  hollows 
formed  by  the  removal  of  the  hills,  and  the  frosts  which  now  readily  penetrate,  destroy  them.  If  a  little 
soot  were  thrown  on  the  places,  and  washed  in  with  the  tains,  it  would  probably  contribute  greatly  to  the 
intended  eSbct  The  hillB,  when  rendered  mellow  by  the  frosts,  may  be  broken  and  disiiersed  about  the 
land.  By  this  method  of  cutting  the  hills,  one  other  advantage  is  gained ;  the  land  soon  becomes  even 
and  fltfor  mowing,  and  the  litUe  eminences  being  removed,  the  insects  are  exposed  to  the  wet,  which  Is 
very  disagreeable  and  destructive  to  them.  It  would,  perhaps,  be  a  better  practice  than  that  of  sufiteing 
the  hills  to  remain  on  the  ground,  to  collect  the  parts  of  them  which  have  oeen  pared  off  into  a  lieap,  in 
tome  convenient  place,  and  then  form  them  into  a  compost,  by  mixing  a  portion  of  quick-lime  with  them. 
In  wet  weather  these  insects  are  apt  to  accumulate  heaps  of  sandy  particles  among  the  grass,  called  by 
laborers  sprouUbilla,  which  quickly  take  off  the  edge  of  the  scythe.  These  hills,  which  are  very  l}ght 
and  compressible,  may  be  conveniently  removed  by  frequent  heavy  rolling. 

5SM.  In  the  Norfolk  mode  itf  aUthig  and  burning  ant-hUtt,  the  prooevs  is.  to  cut  them  up  with  a  bcait- 
shaped  duup  spade  or  shovel,  in  irregular  lumps  of  flrom  ten  to  fifteen  inches  in  diameter,  and  flrom  two 
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to  ffre  or  sit  laehei  flttck.  Thete  an  to  be  tuned  the  gnM.d<fe  dovmnmb,  until  tiie  nwuMjIile  k 
Clioroughry  dry,  and  then  to  be  set  the  mn-dde  oatwaxds,  until  they  ere  dry  enough  to  bora.  The  fire 
nay  be  kindled  with  bruahwood,  and  Kept  «inothering,  by  laTing  the  sods  or  lump*  on  gradually,  as  the 
Arc  brealu  out,  until  ten  or  fifteen  loadi  of  atbee  are  railed  m  one  heap,  which  the  workmen  formerly 
completed  for  a  ihilHng  or  eighteen.pence  each  load  of  ashet.  The  nUces  f^om  which  the  hilb  have  been 
removed  may  be  aown  with  graai.teeda.  Betides  the  deatruotion  of  Uie  ants,  this  is  a  ready,  though  by  no 
means  an  economical  way  of  raising  manure,  and  in  some  cases  ought  not  to  be  neglected,  on  grounds 
where  such  a  process  is  required.  On  soma  soils  ashes  are  found  in  themselves  an  excellent  manure; 
and,  perhaps,  eenerally,  ashes  raised  In  this  way,  would  be  found  highly  advantageous  as  bottomings  far 
&rm.yanls  and  dunghills. 

5205,  Where  grass  kmds  are  tuffUienily  rolled  with  a  heavy  roller  once  or  oftencr  every 
year,  no  ant-hills  will  ever  be  formed  greater  than  the  roller  can  compress,  and  conse- 
quently  no  injury  will  be  sustained.  In  this,  as  in  roost  other  cases  of  disease,  inroper 
regimen  is  the  best  cure.  In  domestic  economy,  various  directions  are  given  for  de- 
stroying bugs,  lice,  and  other  vermin  ;  but  who  ever  had  any  to  destroy,  who  attended 
properly  to  cleanliness  ? 

5206.  The  surface  of  tome  grass  lands  that  have  been  long  rolled  are  apt  to  get  into 
that  tenacious  state  denominated  hide  bound.  When  this  is  tlie  case,  scarifying  the  turf 
with  a  plotigh,  consisting  only  of  coulters,  or  harrow-teeth,  so  that  the  whole  surface 
may  be  cut  or  torn,  is  to  be  recommended.  That  tenacious  state,  rolling  tends  to  in. 
crease ;  whereas,  by  scarifying,  the  surface  is  loosened,  and  the  roots  acquire  new  means 
of  improved  vegetation.  This  operation  seems  particularly  useful,  when  it  precedes 
the  mantrring.  When  hay  land  of  a  retentive  quality  is  pastured  by  cattle  or  horses  in 
wet  seasons,  it  receives  much  injury  from  their  feet,  and  becomes  what  is  tecbnicdiy 
called  poached.  Every  step  (hey  take,  leaves  an  impression,  which  rain  fills  with  water, 
and  then  tbe  hole  stands  full  like  a  cup.  This  wetness  destroys  the  herbage,  not  only  in 
the  hole,  but  that  also  which  surrounds  it,  while  at  the  same  time  the  roots  of  the  graiinu, 
as  well  as  the  ground,  are  chilled  and  injured.  No  good  farmer,  therefore,  will  permit  any 
cacde  to  set  a  foot  on  such  land  in  wet  weather,  and  few  daring  the  winter  months,  on  anj 
consideration.  Sheep  are  generally  allowed  to  pasture  on  young  grasses  in  dry  weatherp 
firom  the  end  of  autumn  to  the  beginning  of  March ;  they  are  then  removed,  and  it 
rarely  happens  that  any  animal  is  admitted  till  the  weather  be  diy,  and  tbe  sorfiKe  an 
firm  as  to  bear  their  pressure,  without  being  poached  or  injured. 

5507.  In  tnaTturing  ujdand  meadows,  the  season,  the  sort,  the  quanti^,  and  the  fre* 
quency  of  application  are  to  be  considered. 

5508.  Widi  regard  to  the  season  at  which  manure  should  be  applied,  a  great  difference 
of  opinion  prevails  among  the  farmers  of  England.  In  the  coun^  of  Middlesex,  where 
almost  atl  the  grass  lands  are  preserved  for  hay,  the  manure  is  iuvarjably  laid  on  in  Oc» 
tober  (Middlesef  Rejtort,  p.  SS4.),  while  the  land  is  sufiipently  dry  to  bear  the  driving 
of  loaned  carts  without  injury,  and  when  the  heat  of  the  day  is  so  moderated  as  not  to 
•xhale  the  volatile  parts  of  the  dung.  Others  prefer  applying  it  immediately  after  the 
hay-time,  from  about  tbe  middle  of  July  to  the  end  of  August,  which  is  said  to  be  the 
*<  good  old  time"  (Com,  to  Board  of  Agriculture,  vol.  iv.  p.  1S8.)  ;  and  if  that  season  be 
incom'enient,  any  time  from  the  beginning  of  February  to  the  beginning  of  April* 
(Dickson^s  Practical  Agriculture,  vol.  ii.  p.  915.)  It  is,  however,  too  common  a  practioe 
to  carry  oat  the  manure  during  frosty  weather,  when,  though  the  groiind  is  not  cut  up 
by  the  earls,  the  fertilizing  parts  of  the  dung  are  dissipated,  and  washed  away  by  the 
snow  and  rains  before  they  can  penetrate  the  soil. 

5909.  There  is  searcehf  any  sort  of  manure  that  wUl  not  be  tutfulwken  UUd  on  the  surface  ef  grate 
gromds;  but.  In  general,  those  of  the  more  rich  dung  kinds  are  the  most  suitable  for  Uie  older  son  of 
sward  lands;  and  dung,  in  composition  with  fresh  vegetable  earthy  substances,  the  more  utefUl  in  the  new 
leys  or  grass  lands.    In  Middlesex  it  is  the  practice  of  the  best  farmers  to  prefer  the  richest  dung  they  can 

trooure,  and  seldom  to  mix  U  with  any  sort  of  earth v^naterial,  as  they  find  it  to  answer  the  best  in  regard 
>  the  quantity  of  produce,  which  is  the  principal  object  in  view ;  the  cultirators  depending  chiefly  for  the 
saie  of  their  nay  in  the  London  markets.  It  is  the  practice  to  turn  over  the  dung  that  is  brought  ftom 
London  in  a  tolerable  state  of  rottenness,  once  chopping  it  well  down  in  the  operation,  so  as  to  be  in  a 
middling  sute  of  fineness  when  put  upon  the  land.  It  u,  necessary,  however,  that  it  shouM  be  in  a  more 
rotten  and  reduced  state  when  ajipUed  in  the  spring,  than  when  the  autumn  is  chosen  for  that  purpoae. 
{pieksmi's  PraetiaU  Agricullure,  vol.  ii.  p.  915.) 

5S10.  Some  Mereatmg  experiments  have  been  made  with  dtfiSrrent  kind*  qf  matmre,  for  the  purpose  of 
ascertaining  their  effects,  both  in  regard  to  the  quantity  and  quality  of  tbe  produce  on  dif^renl  kinds  of 
tend.  Fourteen  lou,  of  half  an  acre  each,  were  thus  manured,  and  the  grass  was  made  into;  hay,  all  as 
nearly  alike  as  poesibla  The  greatest  weight  of  hay  was  taken  fh>m  the  lot  manured  with  hor«e» 
oow,  and  butcher  *s  dung,  all  mixed  together,  of  each  about  an  eoua)  quanUty.  It  lay  in  that  state 
about  two  months ;  and  was  then  turned  over,  and  allowed  to  lie  eight  or  ten  days  more,  after  whidft 
It  was  put  on  the  uuid  before  it  had  done  fermenting,  and  spread  immediately.  And  to  ascertain  Uie 
quality  of  the  produce  of  the  diffbrent  lots,  a  small  handful  fh>m  each  was  laid  down  on  a  dry,  clean  plao^ 
where  there  was  little  or  no  grass,  and  six  hones  were  turaed  out  to  them  one  after  another.  In  select. 
Ing  the  lots,  there  seems  to  have  been  little  diflbrenoe  of  taste  among  the  hones ;  and  all  of  them  i^reed 
in  r^ecting  two  lots,  one  of  which  had  been  mai^ured  with  blubber  mixed  with  soil,  and  the  other  with 
soot,  in  both  instanees  laid  on  in  the  month  fti  Apf4  preceding.    iLaneaskire  Report,  f^  13Q.  et  seq.) 

521 1 .  The  proportion  of  manure  that  is  necessary  must,  in  a  great  measiuv,  depend 
upon  the  circumstances  of  the  land,  and  die  facility  of  procuring  it.  In  the  district 
tjf  London,  where  the  manure  is  of  a  very  good  and  enriching  quality,  fh>m  its  being 
produced  in  stables  and  other  places  where  animals  are  highly  fed,  the  quantity  is  usually 
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from  four  or  five  to  six  or  seven  loads  on  the  acre,  such  as  are  drawn  by  tiiree  or  four 
horses,  in  their  return  from  taking  up  the  hay  to  town.  {Dickson^s  Pract.  Affr%  voL  ii* 
p.  916.) 

5212.  Manure  is  laid  on  at  intervals  of  time  more  or  less  distant,  according  to  the  same 
circumstances  that  determine  the  quantity  of  it.  Though  there  are  some  instances  of 
hay  grounds  bearing  fair  crops  every  year  during  a  length  of  years,  without  any  manure 
or  any  advantage  from  pasturage,  except  what  the  after-grass  has  afforded  {liartkdCt 
Review  of  Reports  to  the  Board  of  Agriculture^  p.  183.  Western  Department) ;  yet,  in 
general,  manure  must  either  be  allowed  every  third  or  fourth  year,  in  Uie  land  depastured 
one  year,  and  mown  the  other ;  <<  or  what  is  better,  depasture  two  years  and  mow  the 
third."  {^Northumberland  Report,  p.  111.)  A  succession  of  hay  crops  without  manure^ 
or  pasturage,  on  meadows  not  irrigated,  is  justly  condemned  by  all  judicious  farmers,  as 
a  sure  means  of  impoverishing  the  soil. 

5213.  Bog  meadows  are  the  least  valuable  of  any ;  they  are  of  two  kinds,  peat  bogs 
and  earthy  bogs.  The  first  are  situated  in  hollows  or  basins,  which,  from  having  no 
natural  outlet  for  water,  and  not  being  so  deep  or  so  plentifully  supplied  with  that 
element  as  to  constitute  lakes,  become  filled  up  with  aquatic  plants  and  mosses.  By  the 
decay  of  these  after  a  certain  time,  and  the  drainage  and  culture  of  art,  a  surface  of  mossy 
soil  is  formed  on  which  some  of  the  inferior  grasses  may  be  sown  or  will  spring  up  natu- 
rally. In  warm  moist  climates  and  where  the  mould  of  the  bog  is  rich,  fiorin  or  Timothy 
grass  may  be  found  to  answer;  but  in'' general  the  woolly  soft  grass  and  cock's-foot  are 
resorted  to,  unless  indeed  lime  be  applied,  or  a  coating  of  sand  or  earth,  in  which  cases 
the  clovers  and  better  grasses  will  sometimes  answer.  These  bogs  are  in  general  too  soft 
for  pasturing  any  other  animals  than  sheep. 

5214.  Earthy  bog  meadows  are  situated  either  in  hollows  or  on  slopes.  They 
are  formed  by  an  accumulation  of  water  in  the  subsoil,  which  not  finding  a  free 
passage  in  any  one  point,  spreads  under  and  filtrates  upwards  through  a  considerable 
extent  of  surface.  The  grasses  on  such  meadows  before  they  are  drained,  are  chiefly  of 
the  sprot  or  juncus  kind ;  but  by  draining  the  quality  of  these  is  improved,  and  bc^r 
kinds  appear.  Such  meadows  yield  a  considerable  produce  of  coarse  hay ;  they  abound 
chiefly  in  cold  hilly  districts  devoted  to  breeding. 

5215.  The  culture  and  management  of  bog  meadows  differs  in  nothing  essential  from 
that  of  the  river  kinds.  A  lighter  roller  is  used  in  spring,  the  greatest  care  is  taken  in 
eating  down  the  latter  grass,  whether  by  small  cattle  or  sheep  ;  and  in  some  cases,  in  very 
dry  weather  in  summer,  the  main  drains  are  dammed  up  for  a  few  weeks  in  order  to 
stagnate  the  water,  and  supply  the  soil  with  moisture.  No  manure  is  ever  given  unless 
in  the  case  of  some  cultivated  peat  bogs,  which  are  dressed  with  earthy  or  saline  mixtures. 

5216.  As  branches  of  culture  common  to  every  descr^}tion  of  hay  lands  may  be  men- 
tioned, the  hay-making,  the  application  of  the  afler-grass,  and  pasturage. 

5217.  The  mnking  of  natural  or  meadow  hay  has  been  carried  to  greater  perfection  in 
the  ndghborhood  of  London  than  any  where  else,  and  may  therefore,  with  great  pro- 
priety, be  recommended  as  an  example  to  the  rest  of  the  kingdom.  The  following  ac- 
count of  it  is  drawn  from  Middleton*s  Agricultural  Survey  of  Middlesex, 

5218.  When  the  grass  is  nearly  Jit  for  mowing,  the  Middlesex  farmer  endeavors  to  select 
the  best  mowers,  in  number  proportioned  to  the  quantity  of  his  grass  and  the  length  of 
time  it  would  be  advisable  to  have  it  in  hand ;  which  having  done,  he  lets  it  out,  either  as 
piece  work,  or  to  be  mown  by  the  acre.  In  the  latter  way,  each  man  mows  from  one  acre 
and  a  half  to  an  acre  and  three  quarters  per  day ;  some  there  are  who  do  two  acres  per 
day  during  the  whole  season.  About  the  same  time  he  provides  five  hay-makers  Tmen  and 
women,  including  loaders,  pitchers,  stackers,  and  all  others),  to  each  mower.  These  last 
are  paid  by  the  day,  the  men  attending  from  six  till  six,  but  the  women  only  from  eight 
till  six.  For  an  extra  hour  or  two  in  the  evening,  when  the  business  requires  dispatch, 
they  receive  a  proportionate  allowance. 

5219.  The  mowers  usually  begin  their  work  at  three,  four,  or  five  o*clodcin  the  momtng, 
and  continue  to  labor  till  seven  or  eight  at  night ;  resting  an  hour  or  two  in  the  middle 
of  the  day.  Every  hay-maker  is  expected  to  come  provided  with  a  fork  and  a  rake  of  bis 
own ;  nevertheless,  when  the  grass  is  ready,  and  laborers  scarce,  the  fanner  is  frequently 
obliged  to  provide  both,  but  for  the  most  part  only  the  rake.  Every  part  of  the  oper-* 
ation  is  carried  on  with  forks,  except  clearing  the  ground,  which  is  done  with  ndces ; 
and  loading  the  carts,  which  is  done  by  hand. 

59fi0.  FIrit  day.  All  the  gran  mown  before  nine  o'clock  in  the  morning  \»  tedded,  In  which  great  care 
!■  taken  thorougnly  to  loosen  every  lump,  and  to  strew  it  evenly  orer  all  the  ground.  By^his  regular 
method  of  tedding  gran  for  hay,  the  hay  will  be  of  a  more  valiiable  quality,  neat  more  equstty  )n>lj)c 
alack,  oonaequently  not  so  liable  to  damage  or  fire ;  will  be  of  greater  quanUty  when  cut  mto  trusses, 
"  at  a  better  price :  for  when  the  gnus  is  snflbred  to  lie  a  day  or  two  before  it  is  tedded  otit 


and  will  sell  at  a  better  price :  for  when  the  gnus  is  snflbred  to  lie  a  day  or  two  before  it  is  tedded  otit 
of  the  swath,  the  upper  surface  is  dried  by  toe  sun  and  winds,  and  the  interior  part  is  not  dried,  but 
withered,  so  that  the  herbs  lose  much,  both  as  to  quality,  and  quantity,  which  are  very  material  circum- 
sunces.  Soon  after  the  tedding  is  finished,  ibe  hay  is  turned  with  the  same  degree  of  care  and  attention : 
and  if,  from  the  number  of  bandi  tbey  ore  able  to  turn  the  whole  again,  they  doeo,  or  at  leist  as  mueb 
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of  it  at  they  cbo,  tiU  twdve  or  one  o'clock,  at  which  time  they  dine.  The  fint  thioff  to  be  dooe  afta 
dinner,  i«  to  rake  it  into  what  are  caHed  single  wind-rowt ;  and  the  last  operation  of  tbu  day  is  to  put  it 
iotocraaB-cocks. 

5S21.  Second  day.  The  business  of  this  day  commences  with  tedding  all  the  grass  that  was  movm 
the  first  day  after  nine  o'clock,  and  all  that  was  mown  this  day  before  nine  o'clock.  Next,  the  grass- 
oocks  are  to  be  well  shaken  out  into  staddles  (or  separate  plats)  of  fire  or  six  yards  diameter.  If  the  crop 
should  be  so  thin  and  light  as  to  leave  the  spaces  between  these  stsddles  rather  large,  such  spaces  must 
be  immediately  raked  clean,  and  the  rakings  mixed  with  the  other  hay,  in  order  to  its  all  dxying  of  an 
aniform  color.  The  next  business  is  to  turn  the  staddles,  and  after  that,  to  turn  the  grass  that  was  tedded 
In  the  first  part  of  the  morning,  once  or  twice,  in  the  manner  described  for  the  first  day.  This  should 
ail  be  done  before  twelve  or  one  o'clock,  so  that  the  whole  may  lie  to  dry  while  the  work-people  are  at 
dinner.  After  dinner,  the  first  thing  to  be  done,  is  to  rake  the  staddles  Into  doui>le  wind-rows ;  next, 
to  rake  the  grass  into  single  wind-rows;  then  the  double  wind-rows  are  put  into  baslard-codu;  and 
fautly,  the  wind-rows  are  put  into  grass-cocka.    This  completes  the  work  of  the  second  day. 

5222.  Third  day.  The  grass  mown  and  not  spread  on  the  second  day,  and  also  that  mown  in  the  esil  j 
part  of  this  day,  is  first  to  be  tedded  in  the  morning,  and  then  the  grass -cocks  are  to  be  spread  into  stad- 
dles as  before,  and  the  bastard-cocks  into  staddles  ofless  extent  These  lesser  staddles,  though  last  spread, 
are  first  turned,  then  those  which  were  in  grass-cocks ;  and  next  the  grass  is  turned  once  pr  twice  betoe 
twelve  or  one  o'clock,  when  the  people  go  to  dinner  as  usuaU  If  the  weather  has  proved  sunny  and 
fine,  the  hay  which  was  last  night  in  bastard-cocks,  will  this  afternoon  be  in  a  proper  slate  to  be  carried ; 
but  if  tlie  weather  should,  on  the  contrary,  have  been  cool  and  cloudy,  no  part  or  it  probably  will  be  fit 
to  carry.  In  that  case,  the  first  thing  set  about  after  dinner,  is  to  rake  that  which  was  in  graskcocks 
last  night  into  double  wind-rows ;  then  the  grass  which  was  this  morning  spread  from  the  swaths  into 
single  wind-rows.  After  this,  the  hay  which  was  last  night  in  bastard-cocks,  is  made  up  into  full-stsed 
cocks,  and  care  taken  to  rake  the  hay  up  clean,  and  also  to  put  the  rakings  upon  the  top  of  each  cock. 
Next,  the  double  windrows  are  put  into  bastard-cocks,  and  ue  single  wind-rows  into  grass-cpcKs,  as  on 
the  meceding  days. 

SSSa.  Fourth  day.  On  this  day  the  great  cocks.  Just  mentioned,  are  usualW  carried  beAnre  dinner.  The 
other  operations  of  the  day  are  such,  and  in  the  same  order,  as  before  described,  and  are  continued  daily 
until  the  hay  harvest  is  completed. 

5224.  At  general  ruleSf  the  grass  should,  as  much  as  possible,  be  protected  both  day 
and  night,  against  rain  and  dew,  by  cocking.  Care  should  also  be  taken  to  proportion 
the  number  of  hay-makers  to  that  of  the  mowers,  so  that  there  may  not  be  more  grass 
in  hand  at  any  one  time,  than  can  be  managed  according  to  the  foregoing  process.  This 
proportion  is  about  twenty  hay-makers  (of  which  number  twelve  may  be  women),  to 
four  mowers ;  the  latter  are  sometimes  taken  half  a  day  to  assist  the  former.  But  in 
hot,  windy,  or  very  drying  weather,  a  greater  proportion  of  hay -makers  will  be  required 
than  when  the  weather  is  cloudy  and  cool.  It  is  particularly  necessary  to  guard  against 
spreading  more  hay,  than  the  number  of  hands  can  get  into  cocks  the  same  day,  or  be- 
fore rain.  In  showery  and  uncertain  weatlier,  the  grass  may  sometimes  be  suffered  to 
lie  three,  four,  or  even  five  days  in  swath.  But  before  it  has  lain  long  enough  for  the 
under  side  of  the  swath  to  become  yellow  (which,  if  suffered  to  lie  long,  would  be  the 
case),  particular  care  should  be  taken  to  turn  the  swaths  with  the  heads  of  the  rakes. 
In  this  state,  it  will  cure  so  much  in  about  two  days,  as  only  to  reqiure  being  tedded 
a  few  hours  when  the  weather  is  fine,  previous  to  its  being  put  together  and  carried.  In 
this  manner,  hay  may  be  made  and  put  into  the  stack  at  a  small  expense,  and  of  a  mode- 
rately good  color ;  but  the  tops  and  bottoms  of  the  grass  are  insu£Bciently  separated 
by  it. 

5225.  The  hay  tedding  machine  has  been  invented  since  Middleton  described  the  hand 
process  as  above.  Tliis  machine  (Jig,  337.)  is  found  to  be  a  most  important  saving  of  ma- 
nual labor.  It  is  computed  that  a  boy  and  horse  vcith  the  machine  will  tedd  as  much  in 
an  hour  as  twelve  or  fifteen  women.  The  hay-rake,  which  may  be  added  to  the  same  axle 
when  the  tedder  is  removed,  is  also  an  equal  saving,  and  a  requisite  accompaniment  to 
it ;  as  where  few  or  no  women  are  kept  for  tedding,  there  must  necessarily  be  a  defidency 
of  rakers.  These  machines  are  coming  into  general  use  near  London,  where  the  price  of 
manual  labor  is  high  and  hands  sometimes  scarce.  They  are  also  finding  their  way 
amdng  the  proprietors  of  extensive  parks  in  all  parts  of  tlie  country,  as  saving  much 
labor  in  mdcing  hay  from  natural  pasture. 

5226.  There  are  no  haystacks  more  neatly  formed,  nor  better  secured,  than  those  made 
in  Middlesex.  At  every  vacant  time,  while  the  stack  is  carrying  up,  the  men  arc  em- 
ployed in  pulling  it,  with  their  hands,  into  a  proper  sliape ;  and,  about  a  week  after  it  is 
finished,  the  whole  roof  is  properly  thatched,  and  then  secured  from  receiving  any 
damage  from  the  wind,  by  means  of  a  straw  rope,  extended  along  the  eaves,  up  the 
ends,  and  on  each  side  of  the  ridge.  The  ends  of  the  thatch  are  afterwards  cut  evenly 
below  the  eaves  of  the  stack,  just  of  suflUcient  length  for  the  rain-water  to  drip  quite 
clear  of  the  hay.  When  the  stack  happens  to  be  placed  in  a  situation  which  may  be 
suspected  of  being  too  damp  in  tlie  winter,  a  trench,  of  about  six  or  eight  inches  deep, 
is  dug  round,  and  nearly  close  to  it,  which  serves  to  convey  all  the  water  from  the  spot, 
and  renders  it  perfectly  dry  and  secure. 

5227.  During  the  hay  harvest  it  is  of  great  advantage  to  the  farmer,  to  give  constant 
personal  attendance  on  every  party,  directing  each  operation  as  it  goes  on.  The  man 
wlio  would  cure  his  hay  in  the  best  manner,  and  at  a  moderate  expense,  must  not  only 
turge  the  persons  who  mak^  the  hay,  the  men  who  load  the  waggons,  and  those  who 
make  the  stack,  but  he  should  be  on  the  alert,  to  contrive  and  point  out  the  manner  in 
which  every  person  may  do  his  labor  to  the.  most  advantage.     Unless  he  does  this,  one 
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moiety  of  the  people  in  his  hay-field  will  be  of  no  material  use  to  him ;  and  if  he  should 
be  absent  for  an  hour  or  more,  during  that  time,  little  or  nothing  will  be  done.  The 
farmers  of  Middlesex  engage  many  hay-makers:  some  of  them  have  been  known  to 
employ  two  or  three  hundred ;  such  men  find  it  necessary  to  be  on  horseback,  and  the 
work-people  find  them  sufficient  employment.  A  man  of  energy  will  make  the  most  of 
every  hour,  and  secure  his  hay  while  the  sun  shines :  one  of  an  oppoate  description 
lounges  his  time  away,  and  suifers  his  hay  to  be  &iught  in  the  rain,  by  which  it  is  fre- 
quently half  spoiled.  Or  if  the  latter  should  have  the  good  fortune  of  a  continuance 
of  dry  weather,  his  hay  will  be  a  week  longer  in  the  field  than  liis  neighbor's,  and  the 
sap  of  it  dried  up  by  the  sun. 

5228.  The  waste  ofgrasSf  on  being  dried  into  hay,  is  supposed  to  be  three  parts  in  four  by 
the  time  it  is  laid  on  the  stack ;  it  is  then  further  reduced,  by  heat  and  evaporation,  in 
about  a  month,  perhaps  one-twentieth  more,  or  6001b.  of  grass  are  reduced  to  95  lb.  of 
hay;  and  between  that  and  90,  it  continues  through  the  winter.  From  the  middle 
of  March  till  September,  the  operations  of  trussing  and  marketing,  expose  it  so  much 
to  the  sun  and  wind,  as  to  render  it  considerably  lighter,  probably  80 ;  tliat  is,  hay 
which  would  weigh  90  the  instant  it  is  separated  from  the  stack,  would  waste  to  80 
(in  trussing,  exposure  on  the  road,  and  at  market  for  about  24  hours),  by  the  time  it  is 
usually  delivered  to  a  purchaser.  During  the  following  winter,  the  waste  will  be  little 
or  nothing.  It  is  nearly  obvious,  that  the  same  hay  will  weigh  on  delivery  80  in  sum- 
mer, and  90  in  winter.  From  this  circumstance,  and  others  which  relate  to  price,  a' 
farmer  may  determine  what  season  of  the  year  is  the  most  advisable  for  him  to  sell  his  hay. 

5229.  In  making  the  hay  of  bog  meadowSf  considerable  care  is  requisite  both  from  the 
inferiority  of  the  climates  where  such  bogs  abound,  and  iVom  the  nature  of  the  grasses 
they  produce.  In  some  cases,  the  grass  is  of  so  soft  a  quality,  that  it  is  difficult  to 
convert  it  into  hay.  To  prevent  its  being  consolidated  in  the  cocks,  it  must  be  frequently 
opened  up,  and  when  the  weather  permits,  completely  exposed  to  the  sun  and  wind ;  this 
sort  of  grass  being  only  capable  of  sustaining  a  very  moderate  degree  of  fermenta- 
tion. 

5230.  When  the  natural  herbage  is  of  a  coarser  descriptiont  it  may  be  put  into  small 
cocks,  in  rather  a  green  or  damp  state,  so  as  to  go  through  the  progress  of  **  a  sweating,'* 
or  slight  fermentation.  "Die  woody  fibres  in  coarse  hay,  are  thus  rendered  more  palata- 
ble and  nutritious,  while  its  condition  for  becoming  fodder,  is  considerably  improved  : 
but  when  any  warmth  becomes  perceptible,  if  the  weather  will  permit  it,  the  hay  should 
be  spread  out,  and  put  into  large  cocks  the  moment  it  is  in  a  dried  state. 

5231.  In  the  moister  pastoral  districts,  in  the  north-west  parts  of  Scotland,  hay-bams 
are  necessary,  the  construction  of  which  is  as  open  as  possible,  for  the  purpose  of  drying, 
as  well  as  preserving  the  hay.  In  some  of  these  districts,  a  curious  device  has  been 
fidlen  upon,  of  making  the  hay,  when  dried,  into  ropes  of  two  fathoms  in  length,  and 
then  twisted  twofold.  Being  thus  compressed,  less  room  is  required  in  the  barn,  and  in 
this  shape,  it  is  carried,  with  greater  facility,  to  distant  glens,  for  the  use  of  cattle 
during  stormy  weather. 

5232.  In  making  fiorin  hay  (if  hay  it  may  be  called,  which  is  never  dried)  it  is 
merely  cut  and  put  into  small  cocks,  from  which  it  is  commonly  taken  as  wanted. 
When  it  is  to  be  put  into  larger  cocks,  it  must  be  proportionally  better  dried.  The 
stolones  of  this  grass  being  remarkably  vivacious,  cannot  easily  be  so  dried  as  to  admit 
of  stacking  in  large  bodies. 

5233.  The  salting  of  hay,  at  the  time  of  stacking,  has  been  practised  in  Derby  sliire 
and  in  the  North  Riding  of  Yorkshire.  The  salt,  particularly  when  applied  to  the  crop 
of  rouen,  or  when  the  first  crop  has  received  much  rain,  checks  the  fermentation,  and 
prevents  moulding.  If  straw  be  mixed  with  the  hay,  the  heating  of  the  stack  is  still 
further  prevented,  by  the  straw  imbibing  the  moisture.  Cattle  wilt  tat,  not  only  such 
salted  hay,  but  even  the  straw  mixed  with  it,  more  eagerly  tlian  better  hay  not  salted, 
and  also  thrive  as  well  upon  it.  The  quantity  recommended  is,  a  peck  of  ground  rock 
salt  to  a  ton  of  hay.  By  this  application,  hay  that  had  been  flooded,  was  preferred  by 
cattle  to  the  best  hay  that  had  not  t)een  salted. 

5234.  To  make  hag-tea.  Boil  at  the  rate  of  a  handAiI  of  hay  to  three  gallone  of  water,  or  if  the  water 
be  poitfed  tioUing  hot  on  the  hay,  it  will  answer  ncarW  a«  well.  Give  it  to  the  cattle  and  horses  to  drink 
when  cold  j  or  if  the  cattle  and  norse*  are  anyways  ill,  and  under  cover,  give  it  them  blood  worm.  Thia 
drink  is  so  extremely  nutritive,  that  it  nourishes  the  cattle  astonishingly,  replenishes  the  udders  of  the 
cow  with  a  prodigious  quantity  of  milk,  makes  the  horse  stale  plentlAiily,  and  keeps  him  healthy  and 
strong ;  and  by  this  method  one  truss  or  hundred  of  hav  will  go  as  far  as  eight  or  ten  otherwise  would  do.. 
The  cattle  and  horses  do  not  seem  to  like  it  at  first ;  nut  if  they  are  kept  till  feficy  are  very  thirsty,  they 
will  drink  freely  of  it  ever  afterwards.  The  hay  after  being  used  as  bcfore-raentioned  and  dried,  mav  be 
used  as  litter  fw  horses  and  cattle ;  it  will  make  very  good  manure,  and  save  straw,  which  is  a  consideiu 
able  advantage^  especiaUy  where  there  is  a  scarcity  of  that  article.    {pawWi  Rep.  qf  Wilts.) 

5235.  The  after-grass  on  all  meadows  is  generally  fed  oiF ;  on  firm  lands,  and  in  the  dry 
season,  by  either  sheep  or  heavy  cattle ;  but  in  the  winter  only  by  sheep,  unless  the  soU 
is  so  dry  as  not  to  be  injured  by  the  feet  of  cows  or  horses.     The  feet  of  the  latter  art 

3H  3 


8^  PRACTICE  OF  AGRICULTURE,  Paei  IIL 

much  less  injurious  than  those  of  tlie  fonner ;  but  their  bite  being  closer  is  more  apt  to 
tear  up  the  plants,  than  the  bite  of  the  horned  tribe.  In  Middlesex  cattle  are  generally 
removed  from  meadow-lands  in  November ;  horses  in  the  month  following,  and  sheep 
allowed  to  remain  till  February.  In  Lincolnshire,  Leicestershire,  and  on  many  river* 
meadows,  every  description  of  stock  is  allowed  to  remain  till  April,  and  sheep  to  Msy. 
In  some  districts,  the  whole  of  the  after-growth  is  preserved  from  every  species  of  stock 
till  the  following  May,  when  it  is  fed  off  for  sheep :  but  this  greatly  retards  the  hay 
crop  for  that  year.  It  is  evident  that  a  good  deal  must  depend  on  the  farmer's  oUier  re- 
sources for  keep  to  his  stock. 

5236.  The  after-grass,  where  manure  is  very  abundant,  is  sometimes  made  into  hay  or 
rouen,  a  soft  and  not  very  nutritive  food,  given  to  cows  or  siieep ;  but  this  is  reckoned  a  bad 
practice,  even  in  the  neighborhood  of  London,  where  manure  may  be  had  in  abundance. 
It  is  also  the  usage  of  some  to  leave  the  after-grass  on  the  ground  without  being  eaten 
till  spring,  when  it  is  said  to  be  preferable,  for  ewes  and  lambs,  to  turnips,  cabbages,  or 
any  other  species  whatever  of  what  is  termed  spring-feed.  This  mode  of  management, 
which  is  strongly  recommended  by  Young,  and  in  some  cases  by  Marshal  also,  is  un- 
known in  the  nonh,  where,  though  it  is,  in  many  instances,  found  bene6cial,  with  a  view 
to  an  early  spring  growth,  not  to  eat  the  pasture  too  close  before  winter,  it  would  be  at- 
tended  with  a  much  greater  loss  of  herbage,  than  any  advantage  in  spring  could  com- 
pensate, to  leave  the  after-growth  of  mown  grounds  untouched  till  that  season. 

5237.  A  system  of  alternate  mowing  and  feeding  is  practised  on  some  hay  lands,  partly 
to  save  labor  and  manure,  and  partly  to  subdue  mosses  and  coarse  grasses.  On  some 
aoils  even  rich  grass  lands,  when  annually  mown,  become  subject  to  weeds ;  for  it  tends 
to  encourage  moss,  and  gives  advanuge  to  the  stronger  rooted  grasses,  which  gradually 
change,  and  deteriorate  the  nature  and  quality  of  the  herbage.  The  bottom  becomes 
thin,  the  white  clover  disappears,  and  coarser  plants  occupy  the  ground.  When  this  takes 
place,  the  pasture  should  be  fed,  instead  of  being  mown,  for  tlie  space  of  two  or  three 
years,  until  the  weeds  have  been  subdued,  and  the  finer  grasses  re-appear. 

5238.  By  adopting  the  plan  of  mowing  and  feeding  alternately,  a  farmer,  it  is  said, 
may  go  on  longer  without  the  application  of  manure,  but  his  fields,  in  the  end,  will  be 
ruined  by  it.  It  is  contended,  that  to  maintain  a  proper  quantity  of  stock,  the  land  most 
be  accustomed  to  keep  it,  particularly  in  the  case  of  sheep ;  that  where  land  has  been 
used  to  the  scythe,  if  manured  for  pastures,  it  will  often  produce  more  grasa,  but  that 
grass  will  not  {aeteris  paribus)  support  so  much  stock,  nor  fatten  them  nearly  so  well ; 
and  that  old  pasture  will  not  produce  so  much  hay  as  land  that  has  been  constantly 
tnowed ;  for  each  will  grow  best  as  they  have  been  accustomed  to  grow,  and  will  not 
readily  alter  their  former  habits.  On  the  other  hand,  it  is  asserted,  that  many  expe- 
rienced farmers  prefer  the  system  of  feeding  and  mowing  alternately,  as  tliey  find,  that 
under  that  system,  the  quality  and  quantity  of  the  hay  has  been  improved ;  and  the  pai. 
turage,  in  the  alternate  year,  has  been  equally  sweet  and  productive. 

Sect.  1 1.     Of  permanent  Pastures, 

5239.  Permanent  pastures  may  be  divided  into  two  kinds :  rich  or  feeding  lands;  and 
billy  or  rearing  pastures.  Under  the  former,  we  may  comprehend  all  (dd  rich  pastures 
that  are  capable  of  fattening  cattle  ;  and  under  the  second,  such  as  are  adapted  to  rtanng 
them  only,  or  are  more  advantageously  depastured  with  sheep. 

SuBsscT*  1.     Of  rich  or  feeding  Pastures. 

5240.  Feeding  pastures  may  include  such  as  are  equally  fit  for  hay -lands,  or  for  being 
converted  to  arable  husbandry  ;  their  characteristic  being,  that  they  are  used  for  feeding 
stock,  and  keeping  working  animals  and  milk-cows  in  good  condition.  We  have  men- 
tioned in  a  former  chapter,  that  pasturage  for  one,  two,  or  more  years,  is  frequently  in- 
terposed in  the  course  of  cropping  arable  land,  to  prevent  that  exhaustion  of  the  soil  which 
is  commonly  the  consequence  of  incessant  tillage  crops.  The  same  culture  and  manage- 
ment that  is  recommended  here  for  rich  grass  lands,  is  equally  applicable  to  them  ;  there 
being  no  difference,  excepting  that  tlie  latter  are  generally  considered  less  suitable  for 
fatting  heavy  stock,  such  as  large  oxen,  than  rich  old  turf. 

5241 .  The  culture  and  management  of  feeding  pastures,  whether  of  a  few  yean  or  per- 
petual duration,  may  be  considered  in  regard  to  tliose  necessary  operations  that  have  been 
already  noticed,  under  tlie  fonner  section,  —  such  as  the  extirpation  of  weeds  and  noxious 
shrubs,  clearing  away  ant  and  mole-hills,  the  application  of  manure,  the  time  of  stock- 
ing, the  number  of  the  animals,  and  whether  all  should  be  of  one  or  of  different  species,  " 
the  extent  of  the  enclosures,  and  the  propriety  of  eating  the  herbage  close,  or  leaving  it 
always  in  a  rather  abundant  state ;  all  these  are  questions  which  it  is  scarcely  possible  to 
decide  in  a  satisfactory  manner,  by  the  application  of  general  rules.  They  can  only  be 
resolved,  with  any  pretensions  to  utility,  by  a  reference  to  the  particular  circumstances 
of  each  case ;  for  the  practice  of  one  district,  in  regard  to  these  and  other  points,  will  be 
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fewd  qitka  iMp]riiMU«  Co  «dKH  atwreibBNilaDddiaul^  HidiliepurpaMitowUil 
tbe  putnret  an!  ^>plied,  are  mMcrully  difih«nt. 

5343.  Tht  leetding  ^  paitura  (hould  be  regulirly  attended  to.  Veeda  in  puturet 
iojun  tbe  fartaer  bj  tbe  giaund  tbe;  occup;,  llw  Ked>  Ibey  diipene,  and  aonMliaci,  by 
iofluendng  Ibe  qu^lj  of  milk,  or  tbe  beallh  of  tbe  cattle.  Small  creeping  weedi  canaoc 
be  remmed  on  the  large  icsle  of  a  farm  ;  but  large  perennial  planli,  aucb  u  the  dook, 
fern,  nettle;  and  biennial*,  Mich  as  tfaethiMie,  ragHMd,  togetber  «i^  niibes  and  coarse 
tufl^  or  tuiMclu  of  tail  oal-grau,  tbould  neier  be  penniUed  to  tfaoot  up  into  flower. 
1^  dock  ought  to  be  taken  out  by  tin  root  with  Ibe  d(Kl[-wecder,  and  tbe  otben  cut  <wer 
with  epadlau  or  ^udi.  Nellies  may  be  mown  oier,  as  may  uBie  otfaiir  weeda.  and 
aome  daKripIiom  of  ruibei  and  fern  is  moat  eSectually  Iiilkd  by  bruising  or  tvutuig 
•aunder  the  Hem,  when  the  frond  oi  herb  is  nearly  fully  expanded.  Smaller  we^a  ma; 
be  mown,  and  this  opwaiion  thould  never  be  deferred  later  than  the  appearance  of  ttw 
dowen.  Where  the  alue-thom  formi  part  of  the  enclosure-hedgei,  or  the  Engliih  elm, 
hoary  pettier,  and  locne  other  tree*,  grow  in  or  around  tbe  field,  they  are  ^  to  aend  up 
(uclun ;  thew  should  be  pulled  up,  otherwite  they  will  soon  become  a  aeiioua  nuiuDce. 
lo  some  parts  of  England,  eipecially  in  the  central  districti,  tbe  hedge  wastei,  fraa  tbe 
Bpread  of  die  iloe-thomand  creeping  rote  (Rata  oroAUu),  are  KnoetiiBea  six  or  ten  yarda 

S2*3.  rs/iminiJ'iegmUiyauwMtiioneof  the  greatest  difficulties  in  tbe  maii^^ 
ment  of  old  pasture  lands  i  by  these  the  Rner  speciesoTgraasesarcaptlobeoTerwheliDed, 
and  tbe  coarse  sorta  only  remain.  Drainage,  and  Ibe  i|ie  of  rich  caa^wMs,  are  in  thi> 
caae  necessary.  Harrowing  and  croas  harrowing  with  a  common  barrow,  or  with  what 
an  called  grass  bauows  (_fit.  A86.J,  whidigafran  oneto  lwoiulilaadeep,with•IpnIlk- 


'  or  well  prepared  campeat,  are  tbe  moat 
^     ^       .  ^  roving  the  pasture.      Feeding  sheep  witlt 

ihI  cake,  and  allowing  them  to  pasture  on  the  land,  has  also  been  found  eflectual  for  the 
destruction  of  mou,  and  bringing  up  abundance  of  grain.  But  the  radical  remedy  is  to 
plough  up  such  grass  lands  upon  the  first  appearance  of  moss,  or  before  it  baa  made  any 
considerable  progress,  and  sow  them  with  com. 

5244.  The  remonal  afanlanil  molcJdlli  should  be  attended  to  duiing  the  wbole  summer. 
TIk  manner  of  destroying  ants  has  already  been  described  ;  mole-billa  spread  on  grasa 
lands  maybe  conwdered  as  of  service  rather  than  otlierwiw.  These  operatians,  togetlier 
with  weeding,  and  spreading  the  manure  dropped  by  the  larger  stack,  sbould  go  on 
together  at  intervals  during  the  whole  summer. 

5245.  TAf  a/i;jfico(i»Tin/jnanajr>togrpiing!ands,  which  not  being  used  as  hay  gronnd* 
afTord  ivo  means  of  supply,  msy  certainly  be  considered  a  preposterous  practice,  and  one 
that  must  be  ruinous  to  the  other  psris  of  a  farm  ;  yet  in  The  Cade  <f  JlgncvUvre  it  is- 
stated,  that  "  to  keep  gross  in  good  condition,  a  dressing  of  from  thirty  to  forty  cubic 
yards  orcarl-loads  of  compost,  is  required  every  four  years.  The  application  of  unmiied 
putrescent  manure  will  thus  be  rendered  unnecessary,  which  ought  at  least  10  be  avoided, 
in  meadows  appropriated  for  the  feeding  of  dairy  cows,  from  its  affecting  tbe  ijudiiy  of 
the  milk."  (p.  476.)  Grass  lands  kept  at  an  expense  of  this  kind  wilt  seldom,  rtia 
believed,  be  found  to  remunerate  a  farmer  sufiiciendj.  The  same  thing  is  recommended 
(probably  from  inadvertence  or  mere  following  the  tract  of  preceding  writers),  in  Dick' 
am't  Pracluai  AgricuUurt,  vol.  ii.  p.  953.  But,  excepting  the  dang  dropped  by  the 
paatunng  animals,  which  should  always  be re^larly  spread  from  tine  to  time,  it  may  belaid 

.down  as  a  rule  of  pretty  extensive  application,  tliat  if  grass  lands  do  not  preserve  tbdr 
fertility  under  pasturage,  it  would  be  much  better  to  bring  them  undn  tillage  for  a  time,, 
than  to  enrich  tbem  at  tbe  expense  of  land  Carrying  crops  of  aom.      {Sup.  ^.  art.  Agr.) 

SUB.  TeaMtgat  iticUfu  on  Du  tIeUiiiTcuTTliwlahicnuuiDtd  tHaednrtni  olnur,  the  pnTTcoder 
thatougtil  to  bavBnirDubfd  lUqnubleiunurelaraieiusarthi-tUiiuIliiipt,  liaiuitlieriSKtIceiwcliB 
olfcalunible.  It  ll  lo  do  pucpoK  thmt  luch  a  wutenil  pnctlcr  li  dcraxlal,  on  itj  light  hUi  whldi  ub- 
«llafe«tahs*aibeDe<ltedti}tbelnadlnfciflhecitlki    (IbnkaTf  ihin)(Xaiai>*W  itT  tVFilaMn',  voLtl. 
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S.  ISl.)  During  the  ftvquent  and  bMTT  &lbof  nia  and  now  in  winter,  there  U  kwoHt  any  land  lo 
ry  as  not  to  be  injured  bv  the  treading  of  heavy  cattle ;  and  were  there  any  thing  gained  in  this  rc^«ct  by 
this  management,  it  would  be  much  more  than  counterbalanced  by  the  Ion  of  a  great  iiart  of  the  manure, 
from  the  same  cause.  The  able  writer  to  whom  we  have  just  now  referred,  very  properly  disapproves  of 
carting  on  manure  in  winter ;  and  for  the  same  reason,  namely,  the  los^of  it,  which  must  neoesnriiTbe 
the  consequence,  he  ought  to  have  objected  to  foddering  on  the  land,  or  teathing  at  that  season.   l\u 

Eractice,  however,  is  but  too  common  in  those  districts,  tx>th  in  South  and  North  Britain,  where  the 
nowlcdge  of  correct  husbandry  has  made  but  little  progress.  It  is  equally  objectionable,  whether  the 
fodder  be  consumed  on  meadows  where  it  grew,  or  on  other  grass  lands.  The  fodder  should,  in  abnort 
every  instance,  be  eaten  in  houses  or  fold-yards,  instead  of  the  dung  being  dropped  irregularly  over  the 
surfiu»:  or,  as  must  be  almost  always  the  case,  accumulated  in  someqwts  sheltered  by  trees  and  hedges, 
to  whicn  the  animals  necessarily  resort  during  the  storms  of  winter. 

5247.  The  time  of  stocking  pastures  in  spring,  must  evidently  be  earlier  or  later,  ac- 
cording to  the  climate,  and  in  the  same  climate  according  to  the  season  ;  and  the  state  of 
growth,  which  it  is  desirable  that  tlie  grass  should  attain  before  being  stocked,  most 
in  some  degree  be  determined  by  the  condition  and  description  of  the  animals  to  be 
employed  in  consuming  it ;  whether  they  are  only  in  a  growing  state  or  approaching  to 
fatness ;  whether  mDk  cows  or  sheep,  or  a  mixture  of  animals  of  different  species.  It 
conveys  no  very  precise  idea  respecting  these  points,  tbou^  the  remark  itself  is  just,  to  say 
that  the  herbage  should  not  be  allowed  to  rise  so  high  as  to  permit  the  coarser  plants  to 
run  to  seed ;  and  that  it  is  bad  management  to  suffer  store  stock  to  be  turned  upon  a  full 
bite,  i Marshals  Yorksktre,  vol.  ii.  p.  129.)  The  great  objects  to  be  aimed  at  are,  that 
the  stock,  of  whatever  animals  it  may  consist,  should  be  carried  forward  faster  or  slower, 
according  to  the  purposes  of  their  owner ;  and  that  no  part  of  the  herbage  should  be 
allowed  to  run  to  waste,  or  be  unprofitably  consumed.  But  nothing  but  careful  inspec- 
tion of  the  land  and  of  the  stock,  from  time  to  time,  can  enable  any  graiier  to  judge  with 
certainty  what  are  the  best  measures  for  attaining  these  objects.  *'  Fatting  cattle,"  Bays 
Marshal,  *'  which  are  forward  in  flesh,  and  are  intended  to  be  finished  with  grass,  may 
require  a  full  bite  at  first  tiu*ning  out.  But  for  cows,  working  oien,  and  rearing  cattle, 
and  lean  cattle  intended  to  be  fatted  on  grass,  a  full  bite  at  the  first  turning  out  is  not 
requisite.  Old  Lady-day  to  the  middle  of  April,  according  to  the  progress  of  spring, 
appears  to  me,  at  present,  as  the  best  time  for  shutting  up  mowing  grounds  and  opening 
pastures."    {Marshals  Yorkshire,  vol.ii.  p.  152, 153.) 


5848.  In  regard  to  the  ^ate  </  the  growth  i^ptutures  whenjlrst  stocked,  some  distinctSon  diouJd  be  msde 

stween  new  leys  and  old  close  swards.    To  prevent  the  destruction  of  the  youQg  plants,  whether  of 

clover  or  other  herbage,  on  the  former  description  of  pasture,  Which  would  be  tne  consequence  of  stodiiDf 


Clover  or  otner  neroage,  on  tne  former  aescription  ot  pasture,  whicn  would  be  tne  consequence ot  etocaiDf 
them  too  early,  especially  with  sheep,  they  should  be  allowed  to  rise  higher  than  would  be  necessary  io  the 
case  of  old  turf;  and  to  secure  their  roots  ftom  the  farther  injury  of  a  hot  summer,  it  is  advisable  not  to 
fiwd  them  close  in  the  earlv  part  of  the  season,  and  probably  not  at  any  time  throughout  the  whole  of 
the  first  or  second  season,  if  the  land  is  to  be  continued  in  pasture.  The  roots  of  oM  and  firm  sward,  on  the 
other  hand,  are  not  in  so  much  danger,  either  tnm  close  feeding  or  firom  the  heats  of  summer;  and  Ihey 
are  in  much  less  danser  from  the  firosts  and  thaws  of  winter. 

5S49.  With  rMard  to  the  stock  which  should  beemptt^d,  all  soils  rather  moist  and  of  such  a  quality,  ssis 
the  case  with  rich  clays,  as  to  produce  herbage  suited  to  the  fattening  of  cattle,  will,  in  general,  be  man 
advantageously  stocked  with  them  than  with  sheep :  but  there  can  be  no  other  rule  for  the  total  exdosioB 
of  sheep,  than  the  danger  of  the  rot ;  nor  any  other  eeneral  rule  for  preferring  one  kind  of  stodi  to 
another,  than  their  comparative  profits.    {Sup.  art  Agr^ 

5250.  Wliether  the  stock  should  he  all  of  one  or  of  different  kindsy  is  anotfaenquestion  to 
be  discussed.  With  regard  to  a  mixed  stock,  the  sentiments  and  practice  of  the  best 
graziers  seem  to  be  in  its  favor.  **  It  is  generally  understood  that  horses  and  cattle  in- 
termixed will  eat  grass  cleaner  than  any  species  will  alone,  not  so  much  from  their 
separately  affecting  different  grasses,  as  from  the  circumstance  of  both  species  disliking  to 
feed  near  tlieir  own  dung.*'  {MarsluxVs  Yorkshire,  vol.  ii.  p.  154.)  **  Some  few  giasers 
follow  the  old  custom  of  keeping  only  one  kind  of  stock  upon  the  same  ground,  wbibt 
others,  we  think,  with  more  propriety,  intermix  with  oxen  and  cows  a  few  sheep,  and  two 
or  three  colu  in  each  pasture,  which  both  turn  to  good  account,  and  do  little  injury  to  tfae 
grazing  cattle.  In  some  cases  sheep  are  a  real  benefit,  by  eating  down  and  destroying  the 
ragwort  {Senedojacob^a),  which  disgraces  some  of  the  best  pastures  of  the  county,  where 
oxen  only  are  grazed. "  (  Northumberland  JRejtort,  p.  1 26. )  And  in  Lincolnshire,  where 
grazing  is  followed  to  a  great  extent,  and  witli  uncommon  success,  as  well  as  in  most 
other  districts,  the  practice  seems  to  be  almost  invariably,  to  keep  a  mixed  stock  of  sheep 
and  cattle  on  the  same  pasture  {Lincolnshire  Rejwrt,  p.  174.),  in  proportion  varying  with 
th«  nature  of  the  soil  and  the  quality  of  the  herbage. 

6£51.  To  estimate  the  number  qf  ammfil*  that  may  be  depastured  on  any  given  extent  of  gnnnd, 
is  oviously  impossible,  without  rel'erence  to  the  particular  spot  in  question ;  and  the  same  diflbrOKr 


exists  with  regard  to  the  propriety  of  feeding  close,  or  leaving  the  pastures  rough,  that  prevails  in 
most  other  parts  of  this  subject.  Though  there  be  loss  in  stocking  too  sparingly,  the  more  oosnaioa  sad 
dangerous  error  is  in  overstocking,  by  which  the  summer's  grass  Is  not  unfrequcntly  entirely  VA. 

5252.  With  resjtect  to  the  size  of  enclosures,  small  fields  are  much  to  be  preferred  to 
large  ones,  for  heavy  stock.  Besides  the  advantages  of  shelter,  both  to  the  animals  and 
the  herbage,  small  fields  enable  the  grazier  either  to  separate  his  stock  into  small  parcels, 
by  which  means  tlicy  feed  more  at  their  ease,  or  to  give  the  best  pastures  to  that  portioo 
of  them  which  he  wishes  to  come  earliest  to  fnarket.  The  advantages  of  moderate  sized 
enclosures  are  well  known  in  the  best  grazing  counties ;  but  the  subdivisioos  are  in 
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imlaneei  much  more  minute  than  is  conaitent  with  the  value  of  the  ground  occupied 
with  fcDcei,  or  necessary  lo  the  improvement  of  the  itock.  In  all  cjws,  layt  Marihal, 
where  liuiing  cattle  or  dairf  cows  make  a  pan  at  the  ttocli,  and  where  liluation,  stnl, 
and  water  will  permit,  every  suit  oT  gt^i^  grounds  ought,  in  my  idea,  to  consist  of 
three  compartmenta.  One  for  bead  nock  (at  cow«  or  fattiog  cattle);  one  for  followers 
(as  reariog  and  other  lean  stock);  and  the  third  to  he  >hut  up  to  fre^ien  for  the  leading 
stock.      (ifanAofi  Yorlahirr,  vol,  ii.  p.  158.) 

SSSa.  LoTgi  enelotuTtt  are  in  general  hest  adapted  for  sheep.  These  animab  are  not 
only  impatient  of  lieat  and  liable  to  be  much  injured  by  fliea,  in  small  pastures  often  stir- 
rounded  by  trees  and  high  hedges,  but  they  are  naturslty,  with  the  exception  perhaps  of 
the  Leicester  variety,  much  more  restless  and  easily  dutuibed  tlian  Che  other  species  of 
live  stock.  '■  Stifeep,"  Wjfs  Lord  Kaimes,  *■  love  a  wider  range,  and  ought  to  have  it, 
because  they  delight  in  sliort  grass:  give  them  eighty  or  ninety  acres,  and  any  fence 
will  keep  them  in ;  confine  them  to  a  field  of  seven  or  eight  acres,  and  it  must  be  a  very 
strong  fence  that  keeps  them  in."  {GmUenum  Farmer,  p.  203.]  Thou^  fields  ao 
targe  aa  eighty  or  niaety  acres,  can  be  advii^le  only  in  hitly  distrids,  yet  the  geoeral 
rule  it  neveritieless  coudslent  with  experience,  in  regard  Co  all  our  least  domeiticated 

SS54.  With  Ttiptct  to  the  propriety  of  eating  theheriagt  dale,  or  Utmi^it  Ttohir  man 
ohindant  itale,  an  eminent  agriculturist  observes,  that  there  seems  to  be  a  season,  some 
time  during  the  year,  when  grass  lands,  particularly  old  turf,  ibould  be  eaten  very  close, 
not  merely  for  the  sake  of  preventing  waste,  but  also  for  the  purpose  of  keeping  dowu 
the  coarser  kiadt  of  plantt,  and  giving  to  the  pastures  as  equal  and  Bne  a  tivard  as  poa- 
■ible,  'nie  mott  proper  period  must  partly  depend  upon  the  convenience  of  the  graxier ; 
but  it  QUI  hardly  be  either  immediately  betbre  the  drought  of  tummer  or  the  frost  of 
winter.  Some  time  in  autumn,  when  the  ardent  lieal  of  Che  season  is  over,  and  when 
there  is  still  time  tbr  a  nevr  growth  before  winter,  may  be  most  suitable  for  the  land  itself, 
■nd  generally  also  for  the  graiier,  his  &t  stock  being  then  mostly  diiposed  of,  or  carried  to 
the  after-grass  of  mown  grouodt.  The  sweeping  of  pastures  with  the  scythe,  may  be 
employed  as  a  substitute  for  this  close  feeding ;  the  waste  and  labor  of  which,  however, 
though  they  be  but  trifling,  il  does  not  seem  necessary  to  incur  on  rich  grazing  lands, 
uader  correct  managcnteut.      {Stip.  £•  Brit.  art.  .dgr.) 

5355.   Fogpug  jatlure  latvU  is    a  practice  which  it  sometimes  adopted  in  djnrieta 
vriieiv  there  is  a  scarcity  of  winter  food.      Under  that  system,   fields  in  pasture  are  shut 
up  early  in  May,  and  continued  in  that  state  till  November  or  December,  when  the 
farmer's  stock  is  turned  in,  and  continue  to  pasture,  till  the  May  succeeding.     Such  ma- 
nagement, however,  can  only  be  advisable  on  a  soil  of  the  driest  nature,  which  will  not  be 
injured  by  poaching  in  the  wettest  seasons.      It 
is  practised  in  a  few  places  in   Cardiganshire ; 
but  is  considered  by  TIiob.  Johnes,  Esq.  of  Ha- 
vod,  at  being  the  remit  of  necessity,  the  ftrmers 
not  being  able  to  bring  sufficient  stock  to  eat  it 
down  in  season,  when  its  nutritive  powers  are  in 

5SSG.    Water   ibould  be  provided  for    every 
field  under  pasture  ;  and  also  shelter  and  shade,  ' 
ether  by  a  !bw  trees,    or  by  a  portable  shed,    i 
which  may  be  moved  with  the  stock  from  one 
enclosure  lo  another.    Where  there  are  no  trees, 

nibbing  posts  are  also  a  denrahle  addition.  In  Germany  they  have  portable  sheds  wbicb 
■re  employed  both  in  summer  and  winter,  and  generally  irith  a  piece  of  rock-salt  fixed 
to  a  post  for  the  cattle  to  suck  at.      {Jig.  56T. ) 

Sdisioi.  S.      0/  Siay  and  Mauntainoui  PaKuKi. 

5357.  HiBy  paititrti  include  such  low  hills  as  produce  fine  short  herbage,  and  are 
with  much  advantage  kept  constantly  in  pasture,  thou^  they  are  not  altogether  inaccca- 
able  to  the  plough  ;  as  well  as  such  tracts  as,  IVom  their  acclivity  and  elevation,  must 
Im  imsiilj  be  exclusively  appropriated  to  live  stock.  The  former  description  of  glass 
Unds,  though  different  from  tbe  feeding  pastures,  of  which  we  have  just  treated,  in  re- 
elect of  their  being  less  convenient  for  tdlage  management,  are  nevertheless  in  other  dr- 
cuiDstances  so  nearly  similar,  aa  not  to  require  any  separate  discussion,  lliese  low  hills 
are  for  the  most  part  Occupied  with  sheep,  a  very  few  cattle  being  sometime*  depastured 
towards  Ihar  bates ;  and  they  frequently  comprise  herb^e  sufficiently  rich  for  bttening 
(beep ,  together  with  coarser  pastures  for  breeding  and  rearing  them. 

S85S.  In  Ttgird  lo  tie  managemnti  of  vfiand  paituret,  of  the  rules  which  judidoua 
fkrmeTt  practise,  the  foUowiog  deserve  lo  be  selected.  To  enclose  those  pastures,  aa 
the  same  extent  of  laod,  when  tlieltered,  and  propa-ty  treated,  will  fcetl  a  gmlcr 
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quanti^  of  stock,  and  to  better  puvpoee»  than  wiien  in  an  open  aad  exposed  atate. 
Not  to  overstock  upland  pastures;  for  when  this  is  done,  the  cattle  are  not  only 
starvedf  and  the  quantity  of  berbage  dimioisbed^  but  the  soil  is  impoverished.  When 
the  pasture  ground  is  enclosed  and  subdivided,  so  as  to  admit  of  it,  the  stock  ought 
to  be  shifted  from  one  enclosure  to  another,  at  proper  intervals ;  giving  the  first  of 
the  glass  to  the  fattening,  in  pceference  to  the  roaring  stock.  This  practice  tends 
to  increase  the  quantity  of  grass,  which  has  thus  time  to  get  up ;  and  the  ground 
being  fresh  and  untainted,  when  the  stock  returns  to  it,  more  especially  if  nin  has 
fallen,  they  will  feed  with  greater  appetite  and  relish.  The  dung  dropt  by  the  stock, 
while  Deeding,  should  be  spread  about,  instead  of  its  being  sut&red  to  remain,  in  a 
■olid  body,  on  the  place  where  it  was  dropt.  Where  ths  large  and  the  smaller  kinds  of 
stock  are  to  be  fed  on  the  same  pastures,  the  larger  ^edes  should  have  the  first  bite ; 
and  it  is  not  thought  by  some  advisable  to  pasture  land  with  a  mixed  collection 
of  different  species  of  live  stock,  unless  the  field  be  extensive,  or  unless  the  herbage 
varies  in  different  parts  of  the  field.  It  is  generally  found,  that  the  grass  produced  by 
the  dung  of  cattle  or  horses,  is  injurious  to  sheep,  producing  grass  of  too  rich  a  quality 
for  that  species  of  stock.  There  is  no  mode  by  which  such  pastures  are  more  effectually 
improved,  than  by  the  application  of  lime,  either  spread  upon  the  surface,  or  mixed  with 
the  soil.  In  the  latter  case,  it  is  essential,  tliat  the  Lime  should  be  mixed  with  the  sur- 
face soil  only ;  as  lime  is  apt  to  sink,  if  covered  deep  by  the  plough.  The  coarse  grasses 
would,  in  that  case,  regain  possession  of  the  soil,  and  the  dung  aiWvrards  deposited  by 
the  cattle,  will  not  enricli  the  land  in  the  same  manner  as  if  the  lime  had  been  incor- 
porated with  the  surface  only.   {Code.) 

5259.  Mountainous  jMstures,  from  which  the  plough  is  altogether  excluded,  have  been 
oommonly  classed  among  waste  lands ;  even  such  of  them  as  bear  lierbage  by  no  means 
of  inconsiderable  value ;  as  well  as  heaths  and  moors,  with  patches  of  which  the  green 
pastures  are  often  checquered.  The  general  term  wastes,  is  th^efore  a  very  indefinite  ex- 
pression ;  and,  indeed,  is  not  unfrequently  made  to  comprehend  all  that  extensive  division 
of  our  territory  that  neither  produces  com  nor  rich  heriMge.  Yet  it  is  on  such  tracts 
that  by  far  the  greater  part  of  our  butcher's  meat  and  wool  is  grown,  and  not  a  little  of 
the  former  fully  prepared  for  the  market.  Foreigners  and  superficial  readers  at  home 
must  accordingly  be  greatly  mistaken,  if  they  imagine  that  what  are  called  wasUSp  by  the 
Board  of  Agriculture,  and  other  writers  on  rural  economy,  are  really  altogether  un- 
productive ;  and  it  would  still  be  a  grosser  error  to  believe,  that  all  those  wastes  owe 
their  continuance  to  neglect  or  mismanagemwit ;  and  that  any  exertions  of  human  in* 
dustry  can  ever  render  the  greater  part  of  them,  including  all  the  mountainous  tract  of 
Great  Britain,  more  valuable  than  they  are  at  present,  without  a  much  greater  expendi- 
ture of  capital,  than,  under  almost  any  circumstances,  they  could  possibly  return.  {Sup, 
art.  ^igr,) 

5260.  The  chief  im])rovements  (f  which  mountainous  pattures  are  iuiceptiUe,  are  those 
of  draining  and  sheltering  by  plantations.  Some  parts  might  probably  be  enclosed  by 
strips  of  plantation  between  stone  walls,  or  by  stone  wslls  alone ;  but  as  the  stock  on 
mountain  pastures  are  generally  under  the  care  of  a  herdsman,  the  advantages  of  change 
of  pasture  and  alternate  eating  down  and  saving  or  sparing  the  grass,  by  keying  out  the 
cattle,  are  obtainable  vrithout  the  use  of  fields. 

Sxcr.  III.     Of  the  Improvement  of  Gnus  Lands,  hy  a  temporary  Conversion  to  Tittage* 

526 1 .  The  practice  of  breaicing  up  grass  lands,  either  with  a  view  to  their  being  soon  after 
restored  to  that  state,  or  to  their  permanent  retention  in  aration,  has  occasioned  much  div 
cussion,  and  even  attracted  the  attention  of  the  Legislsture,  and  the  Board  of  Agricultures. 
In  The  Code  of  JgricuUure,  it  is  stated,  that  a  "  much  larger  proportion  of  the  united 
kingdom,  than  is  at  present  so  cultivated,  might  be  subject  to  the  alternate  ^stem  of 
husbandry,  or  transferred  from  grass  to  tillage,  and  then  restored  to  grass.  Much  of 
the  middling  sorts  of  grass  lands,  from  200  to  400  feet  above  the  level  of  the  sea,  is  of 
this  description ;  and  all  well-informed  husbandmen,  and  friends  to  the  general  pros- 
perity of  the  country,  regret,  that  such  lands  are  left  in  a  state  of  unproductive  pastunge, 
and  excluded  from  tillage. 

sa&L  Jveryexteusioeinfuirvyns  mad«^  coosequeiice  of  a  requiatian  flromthe  Home  of  Ijonis  to 
the  Board  of  Agriculture,  in  December  1800,  '*  Into  the  beti  meam  of  omverting  certain  portiona  of 
gran  lands  Into  ulbge,  without  exhausting  the  soil,  and  of  returning  the  sarae  to  gnus,  after  a  certain 
period,  in  an  improTed  sUite,  or  at  least  without  iniur^ ;"  and  the  infnnnation  rolteaud  bj  the  Boardi,  «pan 
that  sul^iect,  is  in  the  highest  degree  satisfactory  and  importani* 

5263.  On  this  subject  the  opinion  ^one  (four  first  writers  is,  «  that  though  it  be  im- 
possible to  deny  that  much  grass  land  in  England  would  be  more  pfodturtive,  both  to 
the  proprietor  and  occupier,  under  a  good  course  of  cropping,  than  under  pasture ;  yat 
it  is  no  less  certain,  that  there  are  large  tracts  of  rich  grazing  hind,  which,  in  the  present 
atate  of  the  demand  for  the  produce  of  grass  lands,  and  of  the  law  of  England,  with  re- 
gard to  tithes,  cannot  be  employed  mora  profitably  for  the  parties  cooocnied,  than  ki 
pasture.     The  interest  wbich  the  Board  of  Agriculture  has  taken  in  this  question,  vritb 
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a  view  to  an  abundant  supply  of  corn  for  the  wants  of  a  rapidly  incressing  population, 
seems,  therefore,  not  to  have  been  well  directed.  Instead  of  devoting  a  large  portion  of 
their  volumes  to  the  instruction  of  fanners,  regarding  the  best  method  of  bringing  grass 
lands  into  tillage,  and  restoring  them  again  to  meadow  or  pasture,  without  deterioration ; 
the  first  thing  required  was,  to  attempt  removing  the  almost  insuperable  obstruction  of 
tithes,  by  proposing  to  the  legislature  an  equitable  plan  of  commutation.  If  some  bene- 
ficial arrangement  were  adopted  on  this  head,  there  is  no  reason  to  doubt,  that  individual 
interest  would  soon  operate  the  wished-for  change ;  and  that  all  grass  lands  capable  of 
yielding  more  rent  and  profit  under  tillage  than  under  pasture,  would  be  subjected  to  tlie 
plough,  as  fast  as  the  demands  of  the  population  might  require.   (Sup.  E.  B,  art.  Agr») 

5264.  In  giving  the  essence  of  the  mformation  collected  hy  the  Boards  we  shall  first 
state  the  opinions  as  to  such  grass  lands  ss  should  not  be  broken  up,  and  next  the  direc- 
tions for  breaking  up  and  laying  down  the  others. 

SuBSECT.  1 .     Of  Grass  Lands  that  ought  not  to  be  broken  up  by  the  Plough* 

5Q6S,  There  are  various  sorts  of  grass  lands  that  ought  not  to  be  broken  up  ;  as  water 
meadows ;  salt  marshes ;  lands  apt  to  be  overflowed ;  lands  near  large  populous  towns, 
where  the  produce  of  grass  land  is  always  in  demand,  and  consequently  dear ;  and  low 
lying  tracts,  in  the  valleys  of  mountainous  countries,  particularly  in  chalky  districts 
where  old  meadow  land  is  scarce,  and  where  a  portion  of  it,  to  raise  early  and  late  food 
for  stock,  gives  a  great  additional  value  to  the  adjoining  upland.  But  whether  rich 
lands,  which  have  long  remained  in  grass,  and  continue  productive,  should  ever  be 
converted  into  tillage,  is  a  question  respecting  which  a  great  diversity  of  opinion  luw 
been  entertained. 

5266.  Tlte  lands  considered  as  best  adapted  fir  permanent  pasture,  are  of  three  kinds : 
strong  tenacious  clays,  unfit  for  turnips,  or  barley,  which  are  said  to  improve  the  nunre, 
the  longer  they  are  kept  under  a  judicious  system  in  grass ;  soft  clayey  loams,  with  a 
clayey  or  marly  bottom  or  substratum ;  and,  rich  sound  deep-soiled  laxid,  or  vale  land, 
enriched  by  nature  at  the  expense  of  the  higher  grounds,  generally  lying  in  a  situation 
favorable  with  respect  to  climate. 

5267.  The  advantages  if  such  pastures  are  represented  in  the  strongest  light  It  ia 
afiirmed  that  they  feed  cattle  to  a  greater  weight ;  that  they  are  not  so  easily  scorched  by 
the  summer's  drought ;  that  the  grasses  are  more  nutritive  both  for  sheep  and  cattle ;  that 
milch  cows  fed  upon  them  give  richer  milk,  and  more  butter  and  cheese ;  that  the 
hoofs  of  all  animals  pastured  on  them  are  much  better  preserved  ;  that  they  produce  a 
greater  variety  of  grasses ;  that  when  properly  laid  down,  they  yield  a  succession  of 
pasture  throughout  the  whole  season;  that  the  herbage  is  sweeter,  and  more  easily 
digested ;  and  that  they  return  an  immense  produce  at  a  trifling  expense. 

5268.  To  break  up  lands  possessing  these  advantages,  it  is  said,  can  only  be  justified 
by  the  most  urgent  public  necessity,  and  to  prevent  the  horrors  of  famine.  The  real 
value  of  such  lands  will  appear,  by  considering  their  rent  and  produce.  The  grass  lands 
in  Lincolnshire  are  accounted  the  richest  in  the  kingdom.  "Die  rents  are  various,  from 
II.  15s.  to  3/.  per  acre,  and  the  value  of  the  produce  from  31.  per  acre  to  10/.  lliis 
produce  arises  from  beef,  mutton,  and  wool,  and  is  obtained,  subject  to  little  vsriation 
from  the  nature  of  tlie  seasons,  and  at  a  trifling  expense.  The  stock  maintained  per 
acre  on  tlie  best  grasing  lands,  surpasses  what  could  be  fed  by  any  arable  produce.  It 
is  not  at  all  uncommon  to  feed  at  the  rate  of  from  six  to  seven  sheep  in  summer ;  and 
about  two  sheep  in  winter.  The  sheep  when  put  on  the  grass  may  weigh  from  18  lbs. 
to  20  lbs.  per  quarter,  and  the  increase  of  weight  would  be  at  the  rate  of  4  lbs,  per 
quarter,  or  16  lbs.  per  sheep.  But  suppose  in  all  only  100  lbs.  at  8d.  per  pound»  that 
would  amount  to  31.  lis,  lOd.  The  wool  would  be  worth  about  two  guineas  mere, 
besides  the  value  of  the  winter  keep,  and  the  total  may  be  stated  at  about  seven  pounds 
per  acre,  got  at  little  expense.  Such  lands,  it  is  evident,  cannot  be  better  employed 
than  in  feeding  stock. 

5269.  Grau  land  on  tenacious  clays  and  heavy  loams,  when  brought  in  a  successicHi  of 
years,  or  perhaps  of  ages,  into  a  state  of  great  productiveness,  cannot  be  ploughed  without 
the  risk  of  great  injury,  and  are  more  profitable  in  the  production  of  herbage  than  they 
could  be  in  the  production  of  grain. 

527a  Grass  on  deejh^Ud  sound  vale  landSf  would  be  productive  of  com  if  ploughed  ; 
but  would  probably  be  injured  by  cultivation }  from  their  texture  being  altered,  and 
rendered  unduly  loose  and  open  by  tillage ;  from  the  native  plants  being  mere  or  lesa 
destroyed  or  enfeebled ;  and  from  the  great  decomposition  and  waste  of  the  principle» 
of  fertility  resident  in  the  soil. 

5271.  The  esient  of  these  descrijitions  tf  lajid,  however,  is  not  so  great,  that  tiie 
advantages  of  breaking  them  up  could  probably  ever  be  a  national  object,  or  worth  the 
risk  of  injuring  their  future  productiveness  in  grass.  But  there  are  pasture  lands  of  aa 
inferior  sort  which  are  too  apt  to  be  confounded  with  those  already  described,  and  res» 
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pecdng  the  propriety  of  occasionally  appropriating  them  to  arable  caltnrey  there  cm 
hardly  be  a  doubt.  Such  lands  do  not  depend  upon  their  intrinsic  fertility,  but  upon 
annual  supplies  of  manure  derired  from  the  arable  land  in  their  neighborhood. 

SuBSBCT.  £•     Of  the  Advantages  and  Diaadvantagg*  of  breaking  up  Grass  Lands. 

5272.  The  advantages  of  breaking  up  grass  lands,  not  of  the  richest  quality,  will 
appear  by  a  comparison  of  their  produce  with  that  of  arable  lands.  From  the  inquiry  of 
the  Board  of  Agriculture,  it  appears  that  an  acre  of  clover,  tares,  rape,  potatoes,  turnips, 
cole,  or  cabbages,  will  furnish  at  least  thrice  as  much  food  as  the  same  acre  would  have 
done  bad  it  remained  in  pasture  of  a  medium  quality ;  and  consequently,  that  the  same 
extent  of  land  would  maintain  at  least  as  much  stock  as  when  in  grass ;  besides  pro- 
ducing every  other  year  a  valuable  crop  of  com ;  and  this,  independently  of  the  valoe 
of  the  straw,  which,  whether  consumed  as  litter,  or  as  food  for  cattle,  will  add  consider- 
ably to  the  stock  of  manure.  It  follows  that  witli  the  exception  of  rich  pastures,  ardUe 
land  is,  on  an  average,  superior  to  grass  land  with  respect  to  furnishing  articles  of  human 
food  in  the  proportion  of  three  to  one ;  and  consequently  every  piece  of  land,  unneces- 
sarily kept  in  grass,  the  produce  of  which  will  only  maintain  one  person,  is  depriring 
the  communis  of  food,  capable  of  maintaining  two  additional  members. ' 

527  S.  The  principal  objection  to  the  conversion  of  old  turf  into  arable  land^  arises  from 
an  alleged  inferiority  in  the  new  wlien  compared  to  the  old  herbage ;  a  complaint  which 
probably  originates  either  from  the  improper  choice  of  seeds,  or  fh>m  giving  them  in  too 
small  quantities,  thus  favoring  the  growth  of  weeds.  A  gentleman  who  had  a  Uxgd 
farm,  principally  consisting  of  strong  rich  clay,  (every  field  of  which,  with  hardly  an 
exception,  he  occasionally  broke  up)  was  accustomed  to  lay  them  down  with  a  crop  of 
barley,  and  to  sow  fourteen  pounds  of  white  clover,  a  peck  of  rib-grass,  and  three 
quarters  of  hay-seeds  per  acre.  By  this  liberal  allowance  of  seed,  he  always  secured  a 
tfuck  coat  of  herbage  the  first  year,  which  differed  from  old  pasture  only  in  being  more 
luxuriant.  Sudi  lands,  therefore,  under  judicious  management,  will  rarely  be  injured 
by  the  plough.  When  laid  down  from  tillage  into  grass,  they  may  not  carry  for  the  firrt 
year  or  two,  such  heavy  cattle  as  they  would  afterwards,  but  they  will  support  more  ia 
number,  though  of  a  smaller  size,  and  bring  a  greater  weight  of  butcher  meat  to 
market.  It  is  often  desirable  to  keep  one  or  two  moderate-sized  enclosures,  of  from  ten 
to  twenty  acres,  according  to  the  size  of  the  farm,  in  perennial  pasture,  for  the  feeding 
of  cattle  and  sheep ;  and  as  a  resource  for  the  stock  to  go  to  in  case  of  a  severe 
spring,  or  summer  drought ;  but  the  retaining  of  any  considerable  portion  of  a  fana 
in  old  turf,  or  permanent  pasture,  unless  of  the  richest  quality,  is,  in  general,  in- 
jurious to  the  landlord,  the  tenant,  and  the  public.  The  value  of  any  estate,  where 
the  system  of  permanent  pasture  has  been  carried  to  an  unreasonable  extent,  may  be 
easily  and  greatly  augmented  by  appropriating  the  manure  of  the  farm  to  turnips 
and  other  green  crops,  and  by  the  adoption  of  the  convertible  system  of  husbandly. 

5274.  There  are  many  cases  where  this  doctrine^  though  m  general  to  be  recommended, 
ought  not  to  be  carried  to  its  full  extent.  In  Norfolk,  where  the  land  is  commonly  hi^ 
and  where  sheep  are  both  bred  and  fed  upon  the  same  farm,  a  proportion  of  permanent 
pasture  is  essential.  Much  injury  in  particular  has  been  sustained  by  breaking  up  per- 
manent pastures  on  such  soils,  more  especially  when  subject  to  rectorial  tithes.  Many 
lands  of  an  inferior  soil,  which  kept  two  sheep  on  an  acre,  paying  only  vicarial  tithe^ 
and  rented  at  ten  shillings  per  acre,  since  they  have  been  broken  up,  cannot  pay,  even 
without  rent,  the  tithe  of  com  and  the  expense  of  cultivation.  A  farm  in  general  lets 
best,  with  a  fair  proportion  of  grass  land  upon  it,  which  admits  of  a  mixed  management» 
in  consequence  of  which,  if  one  object  fail,  another  may  be  successfuL 

5275.  With  respect  to  the  disadvantages  of  breaking  up  pastures,  it  is  alleged  in  The 
Code  of  Agriculture,  that  there  is  a  risk  of  tenants  breaking  through  theur  engagements 
(p.  473,  3d  edit. ),  by  which  we  suppose  is  to  be  understood  their  chance  of  their  taking  a 
few  good  crops  fiiom  the  newly-broke-up  lands,  and  then  learing  the  fium.  Tenants 
who  would  do  this  must  certainly  be  as  wicked,  as  the  landlord  who  would  pot  it  in 
their  power  would  be  imbecile.  No  other  disadvantage  is  stated,  and  this  may  nfely 
be  lefi  to  work  its  own  cure. 

SuBSKCT.  3.     Of  bretUdng  up  Orass  Lands,  and  qftervjards  restoring  them  to  Grass. 

5276.  On  the  suited  of  breaking  up  and  laying  down  grass  lands,  the  following  parti- 
culars are  discussed  in  T/ie  Code  of  Agriculture,  as  the  result  of  the  information  commu- 
nicated to  the  Board.  Whether  any  previous  steps  are  necessary  before  lands  in  grsss  are 
broken  up ;  the  proper  mode  of  effecting  that  object ;  the  course  of  crops ;  the  manure 
necessary ;  the  system  of  management  during  the  rotation ;  the  mode  of  laying  down 
the  land  again  to  grass ;  that  of  sowing  the  grass-seeds ;  and,  the  subsequent  manage 
menL 

5277.  If  the  land  be  wet,  it  is  advisable  to  drain  it  completely,  previous  to  its  bciog 
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broken  up ;  for  it  u  not  improbablo  that  its  being  kept  in  pasture  was  partly  on  account 
of  its  wetness.  Land  that  has  been  long  in  pasture  does  not  require  dung  during  the 
first  course  of  crops  that  is  taken  after  being  broken  up ;  but  the  application  of  calca- 
reous manure  is  ejways,  in  such  cases,  expedient.  Sometimes  lime  is  spread  on  the 
ground  before  it  is  ploughed ;  at  other  times  when  it  is  either  under  summer-fallow,  or 
a  drilled  crop  of  turnips.  Marl  and  chalk  also  have  been  used  for  tlie  same  purpose 
with  great  advantage.  The  land  thence  derives  additional  strength  and  vigor ;  the  suc- 
ceeding crops  are  much  improved ;  the  soil  is  commonly  so  softened  in  its  texture,  that 
it  may  be  ploughed  with  half  the  strength  that  would  otherwise  be  necessary ;  and  when- 
ever it  is  restored  to  grass,  the  herbage  is  abundant. 

5278.  Wherever  the  $oU  is  not  too  shallow,  nor  of  a  friable  nature,  or  when  the  turf  can« 
not  soon  be  rotted,  if  land  is  to  be  broken  up  from  old  pasture,  paring  and  burning  is 
the  proper  system  to  be  adopted.  In  this  way,  good  ^th  is  speedily  procured ;  the 
damage  that  might  otherwise  be  sustained  by  the  grub,  the  wire^worm,  and  other  insects, 
is  avoided,  while  the  soil  receives  a  stimulus  winch  ensures  an  abundant  crop.  Where 
paring  and  burning,  from  any  circumstance,  cannot  take  place,  the  land  may  be  trenched 
or  double-ploughed.  This  is  effected  by  means  of  two  ploughs  following  each  other, 
the  first  plough  taking  off  a  thin  surface  of  about  three  inches,  and  the  second  going 
deeper  in  the  same  place,  covering  the  surface-sod  with  fine  mould  ;  both  furrows  not 
exceeding  the  thickness  of  the  vegetable  mould  or  other  good  soil.  If  the  land  is 
ploughed  with  one  furrow,  the  operation  ought  to  be  performed  before  winter,  that  it 
may  receive  the  benefit  of  the  succeeding  frosts,  by  which  the  success  of  the  future 
operations  will  not  only  be  promoted,  but  most  of  the  insects  lodged  in  the  soil  will  be 
destroyed.  When  one  furrow  alone  is  taken,  the  best  size  is  four  inches  and  a  half  deep 
by  eight  or  nine  broad.  The  strain  on  horses  in  ploughing  ley  land  is  mostly  from  the 
depth. 

5279.  The  rotation  of  crops  to  be  adopted^  when  grass  lands  are  broken  up,  must  partly 
depend  upon  the  soil,  and  partly  on  the  manner  in  which  it  is  prepared  for  cultivation. 
As  a  general  principle,  however,  it  may  be  laid  down,  that  unless  by  the  course  of  crop- 
ping to  be  pursued  the  had  grasses  and  other  plants  indigenous  in  the  soil  are  extirpated, 
they  will,  when  the  land  is  again  laid  down  to  grass,  increase  and  prevail  with  more 
rapidity  and  effect  than  seeds  chosen  by  the  farmer ;  and  the  consequence  must  be,  a  heavy 
disappointment  in  the  future  crops  of  grass,  perhaps  solely,  or  at  least  principally,  attri- 
but^le  to  a  previous  defective  management.  It  is  necessary,  therefore,  to  enter  into  de- 
tails upon  this  subject  as  applicable  to  clay,  chalk,  peat,  loam,  ana  sand. 

5S80.  Qay.  The  process  of  convenion  in  cUyey  soils  should  be  commenced  with  paring  and  burning, 
eapedalljr  wliere  the  grub  is  suspected.  The  following  course  may  then  be  adopted :  —  I.  rape,  fed  wiUa 
sheep;  i.  beans ;  3.  wheat:  4.  beans :  6.  wheat ;  6.  fiiUow ;  7.  wheat,  sown  with  grass-seeds.  This  may 
Mem  severe  crop|dng,  but  Is  justiliea  by  experience  when  old  grass  clay  land  is  broken  up.  If  the  land 
has  not  been  pared  vid  burnt,  the  first  crop  ought  to  be  either  oats  or  dibbled  beans.  To  do  justice  to  the 
phm  of  restormg  the  land  to  grass,  there  ought  to  lie,  hi  all  cases,  according  to  the  soil,  either  a  naked  or 
turnip  faHow,  before  the  sowing  of  grass-seeds  tie  attempted.  But  on  mellow  loamy  clay  land,  consisting 
of  fine  old  grass  pasture,  where  it  is  thought  necessary  or  advisable  to  break  up  such  land,  it  should  be 
done  in  detached  {Mcces,  so  as  to  suit  the  convenience  of  the  occupier,  and  the  following  course  should  be 
adopted :  —  L  autumnal  ploughing  for  oats  in  sprins ;  2.  fallow  for  rape,  to  be  eaten  with  sheep ;  3.  beans ; 
4.  wheat,  sown  with  clover :  5.  clover ;  &  clover;  7.  wheat;  8.  rape,  to  be  partially  eaten,  and  hoed  in 
wring,  and  to  stand  for  seed ;  and  9.  wheat  with  grass-seeds.  This  is  a  very  profitable  rotation,  and  ap. 
pUcable  to  the  best  graiing  land  in  Uncolnshire. 

5881.  CkaUc.  Faring  and  burning  is  considered  in  this  case  to  be  indispensable  af  a  preparationlfbr  tur. 
nips,  which  ought,  where  manure  can  be  got,  to  be  raised  two  years  in  succession ;  then,  barley,  clover, 
wheat ;  and,  after  one  or  two  additional  crops  of  turnips,  the  land  may  be  laid  down  with  saintfoin  to 
great  Mlvantage. 

5882.  PeaL  On  this  soil  paring  and  burning  is  essentiallv  necessary.  Under  a  Judicious  system,  the 
greatest  and  quickest  profit  is  thus  secured  to  the  farmer^tth  advantage  to  the  public,  and  without  injury 
to  the  landlord.  Draining  also  must  not  be  neglected.  The  crops  to  be  grown  on  peat  soils  are,  I.  rape 
or  potatoes ;  2.  oats ;  3.  turniiw :  4.  oats  or  wheat ;  and  &  clover  or  grass-secds.  A  liberal  application 
of  lime,  where  it  can  be  obtainecf,  is  of  the  greatest  service  in  enabling  such  soils  to  bring  com  to  its  Aill 
perfecUon.  In  the  fens  of  Thomey,  the  following  course  was  recommended :  —  1.  paring  and  burning 
Ibr  rape ;  8.  oat» ;  and  3.  wheat  with  grass  seeds ;  if  the  hmd  was  safe  from  water,  the  T^mmas  sort,  if 
not,  spring  wheat  This  short  course,  it  is  contended,  preserves  the  land'in  heart ;  and  it  afterwards 
produces  abundant  crops  of  grass.  But  long  courses,  in  such  a  soil,  run  die  lands  to  Weeds  and  straw, 
without  quality  in  the  grain.  ...  „. 

5883.  Lomn.  The  courses  of  crops  applicable  to  this  soU  are  too  numerous  to  be  here  inserted.  If  the 
twaM  be  friable,  the  following  rotation  may  be  adopted :  —  I.  oaU ;  8.  turnips ;  3.  wheat  or  barley ; 
4.  beans ;  5.  wheat ;  6.  fallow  or  turnips ;  7.  wheat  or  iMrley,  and  grass-seeds.  If  the  sward  be  very  tough 
and  coarse,  instead  of  taking  oats,  it  may  be  pared  and  burnt  for  turnips. 

5884.  Sand.  On  rich  and  deep  sandy  soils,  the  most  valuable  crop  that  can  be  raised  is  carrots.  For 
Inferior  sands,  turnips,  to  be  eaten  on  the  ground,  then  to  be  laid  down  with  barley  and  grass-seeds. 

5285.  jiccording  to  the  improved  system  of  laying  down  lands  to  gnus,  land  ought  to  be 
previously  made  as  clean  and  fertile  as  possible.  With  that  view,  all  the  green  crops  raised 
ought  to  be  consumed  upon  the  ground ;  fallow  or  fallow  crops  ought  not  to  be  neglected ; 
and  the  whole  straw  of  the  corn  crops  should  be  converted  into  manure,  and  applied  to 
the  soil  tluit  produced  it.  Above  ail,  the  mixing  of  calcareous  matter  with  the  soil, 
cither  previous  to,  or  during  the  course  of  cropping,  is  essential.  Nothing  generally 
improves  meadows  or  pastures  more  than  lime  or  marl :  they  sweeten  the  herbage,  ren- 
der it  more  palatable  to  stock,  and  give  it  more  nourishing  properties. 
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Caxt.  VIII. 

Of  Planti  cvhiaittd  Mt  n  Hmitfd  Scale  firr  coriwi  Arti  and  liatnrfactmrtt. 

£290.   The  pUnti  tised  as  Tood  for  men  and  animals,  are  hj  far  the  Tnost  gmnltT 

cultivaud  in  every  country,  and  oeit,  thou  ofclolhing,  building,  ond  other  arti  cfemae- 

nietux  or  liuruTjf.     The  farmer  ire  onen  called  agricultural,  and  the  latter  comimrnl 

in  Britain;  the  national  policy  rendering  it  prerctable  to  impart  (hem,  or  nibui- 
tutci,  from  other  countries.  Some,  however,  are  siill  grown  in  nearly  sufficient  qoia- 
tics  for  borne  conauniption,  as  the  hop,  mustard,  rape,  canary,  and  a  coDsidenUilc 
quantity  of  Bai,  anise,  camiway ;  and  some  hemp,  teazle,  and  wood  are  olio  raised.  Tboe 
■nd  other  plants  may  be  classed  as  grown  for  the  clolhing,  distilling,  brewing,  wlmik- 
tng,  domestic,  and  medical  arta. 

Sect.  I>      0/  Plontt  grown  chiefiyf»r  the  Clothing  Arlt. 
5291.    The  clothing  platOi  ore  Ba>,  hemp,  (catle,  madder,  wood,  and  weld;  the  dm 
first  are  used  by  the  manufacturer  of  the  fabric,  and  the  others  by  the  dyer. 
Sumrcr.  !.      The  Flax.  —  Xinvnt  tailatinitnvm,  L.  Fenian.  Pentag.  L.  and  ttoyo- 

phgllea,  J.      Lin,  Fr. ;  Flnckt,  Get.  i  and  Lino,  Span,  and  Itol.    (j!g.  5SS  a.) 
iiasS.    The  fiat  has  been   cultivated    from  the  fwliest  ages,  and  for   an   nnliDOwn 
length  of  time  in  Britain,  of  which  it  i>  now  considered  a  naturaliaed  inhabioiit 
It   is   cultivated    both    for   its  fibre  for   making 
thread,  and  its  seed  for  being  crushed  for  oil; 
but  never  has  been  (jrown  in  sufficient  quantity 
for  either  purpose.      The  legislature  of  the  conn. 

framing  Isws  regarding  the  husbandry  of  flai 
(ban  to  any  other  branch  of  rural  economy  j  but 

tbou^  accompanied  by  premiums,  have  failed  to 

own  interest  The  fact  Is,  the  culture  of  Hai  ia 
found  on  the  whole  less  profitable  than  the  cul- 
ture of  com.  It  is  one  of  the  most  severe  crops 
when  allowed  to  ripen  its  seed  ;  but  by  no  mean* 
so  when  pulled  green. 

color^ju  at  being  cultlisted  ill  Yotkihite,  and  Fmtniot 
tbttt  lanitlDna  a  flner  and  coaner  vaitet]' ;  b*  al>»,  as 
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well  M  KiiM other  agficuMmMg,  hae  Med  the  Uimm  perenne  (8),  but  theugb  It  sitoiia  ilraiff  ibi««  k 
te  couve  and  difficate  to  lepante  ftom  the  woody  matter. 


5294.  Tke  soil*  most  proper  for  flax>  besides  the  alluvial  khidf,  ave  deep  and  friable 
loamsy  and  such  as  contain  a  large  proportion  of  vegetable  matter  in  their  composition. 
Strong  days  do  not  answer  well,  nor  soils  of  a  gravelly  or  dry  sandy  nature.  But 
whatever  be  the  kind  of  soil,  it  ought  neither  to  be  in  too  poor  nor  in  too  rich  a 
condition ;  because,  in  the  latter  case,  the  flax  is  apt  to  grow  too  luxuriant,  and  to 
produce  a  coarse  sort ;  and,  in  the  former  case,  the  plant,  from  growing  weakly,  aflbrds 
wily  a  small  produce.  (TV.  on  Rural  Affairs,) 

3SS6.  If  there  be  water  at  a  small  depth  below  the  surface  of  the  ground,  it  if  thought  by  tome  itin 
better,  as  is  the  case  in  Zealand,  which  i«  remarkable  for  the  finenett  of  it*  tax,  and  where  the  toll  la 
deep  and  rather  itiS;  with  water  almost  every  where,  at  the  depth  of  a  foot  and  a  half  or  two  feet  under- 
Death  it.  It  i«  said  to  be  owing  to  the  want  of  tbia  advantage,  that  the  other  provinces  of  Holland  do 
not  succeed  equally  well  In  the  culture  of  this  useAil  plant ;  not  but  that  flne  flax  is  also  raised  on  high 
lands,  if  they  have  been  well  tilled  and  manured,  and  if  the  seaaona  are  not  rery  dry.  it  Is  remarkMl, 
In  the  letters  of  the  Dublin  Agricultural  Society,  that  moist  stiff  soils  yield  much  Uu^r  quantities  of 
ilax,  %ind  far  better  seed,  than  can  be  obtained  ftom  light  lands ;  and  that  the  seed  secured  from  the 
fbrmer  may,  with  proper  care,  be  rendered  fUll  as  good  as  any  that  is  imported  from  Riga  or  Zealand. 
M.  Du  Hamel,  however,  thlnka  that  strong  land  can  hardly  yield  snch  flne  flax  as  that  which  grows  on 
lighter  ground. 

5296.  The  place  ofjlai  in  a  rotation  of  crops  is  various,  but  in  general  it  is  considered 
as  a  corn  or  exhausting  crop,  when  the  seed  is  allowed  to  ripen ;  and  as  a  green,  or  pea,  or 
bean  crop,  when  the  plant  is  pulled  green.  Flax,  Donaldson  observes,  is  sown  after  all 
sorts  of  crops,  but  is  found  to  succeed  best  on  lands  lately  broken  up  from  grass.  la 
Scotland,  the  most  skilful  cultivators  of  flax  generally  prefer  lands  from  which 
one  crop  of  grain  only  has  been  taken,  after  having  been  several  years  in  pasture. 
When  such  lands  have  been  limed  or  marled,  immediately  before  being  laid  down  to 
grass,  the  crop  of  ilax  seldom  or  never  misgives,  unless  the  season  prove  remarkably  ad^* 
verse.  In  the  north  of  Ireland  flax  is  generally  sown  by  the  small  farmers  after  potatoes. 
In  Belgium,  it  is  supposed  not  to  do  well  after  pease  or  beans  ;  nor  to  succeed  if  sown 
oftener  on  the  same  soil  than  twice  in  nine  years.   ( Von  Tka^*) 

5297.  Tha  preparation  of  the  soil,  when  grass  land  is  intended  for  flax,  consists  in 
breaking  it  up  as  early  in  the  season  as  possible,  so  that  the  soil  may  be  duly  mellowed 
by  the  winter  frosts,  and  in  good  order  for  being  reduced  by  the  ham>ws,  when  the  seed 
process  is  attempted.  If  flax  is  to  succeed  a  com  crop,  the  like  care  is  required  to  pro- 
cure the  aid  of  frost,  without  which  the  surface  cannot  be  rendered  fine  enough  for 
receiving  the  seed.  Less  frost,  however,  will  do  in  the  last,  than  m  the  first  case ;  there- 
fore, the  grass  land  ought  always  to  be  earliest  ploughed.  At  seed*time,  barrow  the 
land  well  before  the  seed  is  distributed,  then  cover  the  seed  to  a  sufficient  depth,  by  giving 
a  close  double  tine  of  the  harrows.  Water- furrow  the  land,  and  remove  any  stones  and 
roots  that  may  remain  on  the  surface,  which  finishes  the  seed  process. 

5298.  Tbe  ordinary  season  of  sovjing  Jlax  seed  is  from  the  middle  of  March  to  the 
middle  or  end  of  April,  but  the  last  week  of  March  and  the  first  ten  days  of  April  is 
esteemed  the  best  time ;  and  accordingly  within  these  periods  the  greatest  quantity  of 
flax-seed  is  sown  in  tliis  country.  In  France  and  Italy  it  is  often  sown  in  tbe  autumn, 
by  which  a  larger  crop  is  produced,  especially  when  seed  is  desired. 

5299.  The  quantity  of  seed  depends  on  the  intention  of  the  crop.  When  a  crop  of 
seed  is  intended  to  be  taken,  thin  sowing  is  preferable,  in  order  that  the  plants  may  hav^ 
room  to  throw  out  lateral  shoots,  and  to  obtain  air  in  the  blossoming  and  filb'ng 
Masons.  But  it  is  a  mistake  to  sow  thin  when  flax  is  intended  to  be  taken,  for  the  crop 
then  becomes  coarse,  and  often  unproductive.  From  eight  to  ten  pecks  per  acre,  is  the 
proper  quantity  in  the  last  case,  but  when  seed  is  the  object,  six  pecks  will  do  very  welL 
(Brown*)  Thick -sown  flax  runs  up  in  height,  and  produces  fine  soft  flax ;  if  sown  thin^ 
it  does  not  rise  so  high,  but  spreads  more  and  puts  forth  many  side  branches,  which  pro- 
duce abundance  of  seed,  and  such  seed  is  much  better  filled,  plump,  and  heavy,  than  the 
aeed  produced  from  thick-sown  flax.     (Donaldson.) 

5S00.  In  the  choice  of  seed,  that  which  is  of  a  bright  brownish  color,  oily  to  the  feel, 
and  at  the  same  time  weighty,  is  considered  the  best.  Linseed,  imported  from  various 
countries,  is  employed.  That  brought  from  Holland  is,  however,  in  tbe  highest  esti- 
mation, as  it  not  only  ripens  sooner  than  any  other  that  is  imported,  but  also  produces 
greater  crops,  and  flax  of  that  quality  which  best  suits  the  diief  manufactures  of  the 
country.  American  seed  produces,  in  common,  fine  flax,  but  neither  the  quantity  of  flax 
nor  of  the  pods,  provincially  the  **  bolls,"  which  contain  the  seeds,  is  so  large  as  the  produce 
from  Dutch  linseed.  Riga  seed  yields  a  very  coarse  sort  of  flax,  but  a  greater  quantity 
of  seeds  than  any  other.  It  is  common  in  some  parts  of  Scotland  to  sow  seeds  saved 
from  tbe  crop  of  the  preceding  year,  especially  when  that  crop  was  raised  from  seed 
imported  from  Holland.  The  success  of  this  pmctice  is  found  to  depend  greatly  on 
changing  the  seed  ftom  one  sort  of  soil  to  another  of  an  opposite  nature ;  but  the  saving 
in  the  expense  of  purchasing  that  sort  of  seed,  in  place  of  what  is  newly  imported  from 
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HoUand,  is  so  inconsideiBble,  and  the  risk  of  the  crop  mugtving  so  mucb  gimtcr 
in  the  one  case  than  in  the  other,  that  those  only  who  are  ignorant  of  the  conse- 
quences, or  who  are  compelled  from  necessity,  are  chargeable  with  tills  act. of  ill-judged 
parsimony.  Flax  seed  is  by  some  farmers  changed  every  three  years,  but  many  have 
sown  the  same  seed  ten  years  in  succession  without  perceiving  any  degeneracy.  When 
any  d^eneracy  takes  place,  the  seed  of  flax  grown  on  a  difierent  soil»  as  moss,  moor, 
sand,  &c.  without  any  view  to  the  produce  in  fibre,  will,  it  is  said,  answer  as  well  as 
foreign  seed. 

5501.  The  manner  of  sowing  is  almost  always  the  same,  but  when  seed  is  the  main 
object,  drilling  may  be  adopted,  by  wliich  seed  will  be  saved  in  sowing, .  cleaning  con- 
ducted at  less  expense,  and  the  plants  rendered  more  vigorous  and  branchy  by  the  stir- 
ring  of  the  soil,  and  the  admission  of  air  between  the  rows.  The  fibres  of  flax  grown 
in  this  way,  however,  will  be  shorter  and  less  equal  in  thickness  throughout  their  length, 
than  flax  grown  by  the  broad-cast  mode,  and  tolerably  thick. 

5502.  The  after -culture  oj  fiax  consists  chiefly  in  weeding,  but  sometimes  it  com- 
mences  with  rolling  the  surface,  which  is  a  very  proper  operation  when  the  soil  is  very 
dry,  the  season  advanced,  or  the  earth  very  porous.  By  this  process  the  earth  is  pressed 
firmly  to  the  seeds,  and  they  are  thereby  stimulated  to  vegetate  sooner,  and  the  drought 
is  kept  out  On  some  soils,  and  in  wet  or  stormy  seasons,  flax  is  apt  to  be  laid,  to  guard 
against  which  some  cultivators  run  across  their  flax  field  slender  poles  fixed  to  stakes  ; 
but  a  better  method  is  to  run  small  ropes  across  the  field,  both  lengthwise  and  breadth- 
wise, where  necessary,  for  these  being  fastened  where  tiiey  intersect  one  another,  and 
supported  by  stakes  at  due  distances,  form  a  kind  of  net- work,  which  is  proof  against 
almost  every  accident  that  can  happen  from  tempestuous  weather. 

5903.  In  Scotland  a  crop  of  flax  to  sometimes  weeded  bv  turning  a  flock  of  sheep  at  large  into  Ae  field. 
They  will  not  taste  the  young  flax  plants,  but  they  carefkiliy  seuch  for  the  weeds,  which  tney  devour. 

5304.  The  fiax  crop  it  taken  hy  pulUngt  on  which  there  is  a  considerable  difference 
of  opinion.  None,  however,  think  of  pulling  it  before  it  comes  into  flower,  when  fibre 
is  the  sole  object;  or  before  the  seed  in  the  capsules  acquires  a  brownish  color,  when  fibre 
and  seed  jointly,  or  seed  alone,  is  the  object.  Some  argue  for  pulling  while  it  is  green, 
in  order  that  its  fibres  may  be  softer  and  finer  :  others,  with  the  same  view,  pull  it  up 
before  its  seeds  are  quite  formed ;  and  others  again  think  that  it  should  not  be  pull^ 
till  some  of  the  capsules  which  contain  the  seeds  have  begun  to  open,  being  of  opinion 
that  the  fibres  of  green  flax  are  too  tender,  and  that  they  fall  into  tow.  On  the  other 
hand,  it  is  certain  the  fibres  of  flax  which  has  stood  till  it  Is  very  ripe,  are  always  stiff 
and  harsh,  that  they  are  not  easily  separated  from  the  reed,  and  that  they  do  not  bleach 
well.  Here,  therefore,  as  in  most  other  cases,  boUi  extremes  should  be  avoided,  and  it  con- 
sequently seems  most  reasonable  to  think  that  the  properest  time  for  pulling  flax,  is  wlien 
its  stalks  begin  to  turn  from  a  green  to  a  yellow,  when  its  leaves  begin  to  fall,  and  when 
its  seeds  begin  to  be  brown.  Donaldson  observes,  that  a  crop  of  flax  frequently  grows 
short,  and  runs  out  a  great  number  of  seed-bearing  branches.  When  tiiat  is  the  case,  the 
seeds,  not  the  flax,  ought  to  be  tlie  farmer's  chief  object,  and  the  crop  should  be  allowed  to 
stand  till  the  seeds  are  in  a  great  measure  perfected.  But  that  when  the  crop  tiirives, 
and  is  likely  to  become  more  valuable  for  the  flax  than  the  seeds,  it  should  be  pulled 
soon  afler  the  bloom  drops  ofl^,  and  before  the  pods  turn  hard  and  sharp  in  the  points. 
When  flax  is  grown  for  its  fibre,  Brown  considers  it  the  safest  couese  to  take  it  a  little 
early,  any  tiling  wanting  in  quantity,  being,  in  this  way,  made  up  by  the  superiority  of 
quality. 

5305.  The  operation  of  putting  flax  differs  according  to  the  intention  of  the  cn^ 
When  it  is  grown  for  the  fibre  it  is  pulled  and  tied  immediately  into  sheaves  like  com, 
being  carried  off*  immediately  to  be  watered.  But  when  the  seed  is  to  be  taken  from  the 
plant,  it  is  pulled  and  laid  in  handfuls. 


5506.  In  pulling  flaxy  it  is  usual,  when  it  is  intended  to  save  the  seeds,  to  lay  it  in  handfuls.  partly 
each  other ;  the  reason  for  which  is,  that  the  business  of  rippling  is  thereby  fiiciliuted,  as  tne  ripj^en,  in 
place  of  having  to  separate  each  handAil  Arom  the  bundle,  find  it  by  this  simple  precaution  already  dooe 
to  their  band.  Although  it  is  of  much  importance,  yet  it  very  seldom  happens,  that  much  attentian  ia 
bestowed  to  separate  the  different  sorts  of  flax  fhim  each  other,  in  pulling  the  cropi  In  most  fields,  there 
are  varieties  of  soils ;  of  course  some  jparts  of  a  field  wiU  produce  fine  flax  ;  others  coane ;  some  \aa% ; 
and  some  short :  in  a  word,  crops  of  different  lengths  and  qiuUties.  It  cannot  be  supposed  that  aU  these 
sorts  of  flax  will  undergo  an  equal  degree  of  watering,  grassing,  breaking,  and  heckling,  without  sustaia- 
inff  neat  injury. 

3907.  A$  the  flax  is  pufled.  it  is  laid  together  by  handfols,  with  the  seed  end  turned  to  the  nuth. 
These  handftils  should  neither  lie  quite  in  a  line  with  each  other, 'nor  cUroctly  across,  but  a  Uttie 
slanHng  upwards,  so  that  the  air  may  easily  pass  through  them.  Some,  instead  of  this  method,  tie 
the  handAils  of  flax  loosely  at  the  top,  then  spread  out  their  roots,  and  thus  set  seven]  of  them  to. 

5 ether  upright  upon  their  roots.  In  either  of  these  ways,  the  flax  is  generally  left  twelve  or  fouiteen 
ays  in  the  field  to  dry  it  This  drying  is  certainly  not  necessary  for  the  rippling,  because  the  ripple  will 
separate  the  capsules  from  the  flax  as  efibctually  before  it  has  been  dried  as  it  will  afterwards  ;  and  if  it  be 
done  with  a  view  to  ripen  the  seed,  it  should  be  considered,  that  the  flax  will  be  more  hurt  l^*  the  leourar 
time  of  steeping,  which  will  become  necessary  in  consequence  of  this  drying,  than  the  seed  can  be  be. 
nefited ;  because,  the  more  the  membrane  which  connects  the  fibres  to  the  reed  is  dried,  the  greater  must  be 
the  degree  of  putrefaction  necessary  to  loosen  and  destroy  the  cohesion  of  this  ooanecUng  awnbranei  tto 
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flutr  puts  of  tba  flftz  itielf  mvit  neetsMiUy  be  detttoyed  by  tbto  dMMe  of  {NifnAMOoB ;  Mid  ifllM  piilre- 
ftKtion  does  not  ariie  to  such  a  degree  as  to  destroy  the  cdieslon  of  fhis  membrane,  Che  fibres  of  the  Hax 
will  adhere  so  strongly  to  the  reed,  that  the  force  necessary  In  scutching  will  prove  equally  detrimental  to 
the  flax.  The  practice  adopted  in  some  parts  of  Briuny  seems  therefore  much  more  rational,  which  is, 
to  ripple  the  flax  after  it  has  lain  in  the  air  two  or  three  days ;  but  even  one  day  will  be  suflkient,  if  tb« 
weather  is  dry. 

5S08.  In  ilte  procest  of  rippling,  which  is  the  next  operation,  a  large  cloth  should  hm 
s}iread  on  a  convenient  spot  of  ground^  with  the  ripple  placed  in  the  middle  of  it.  In 
performing  this  business,  the  pods  containing  the  seeds  are  forced  from  the  stalks  by 
means  of  the  iron  comb  called  a  ripple,  fixed  on  a  beam  'of  wood,  on  the  ends  of  whicb 
two  persons  sit,  who,  by  pulling  the  seed  end  of  the  flax  repeatedly  through  this  comb, 
execute  the  operation  in  a  very  complete  manner.  It  is  remarked  by  the  author  of  The 
Preteni  State  of  HusbaTidty  in  Great  Briiain,  that  **  those  who  bestow  much  attention  on 
the  cultivation  of  flax  in  Scotland  generally  ripple  off  the  seed,  even  when  there  is  no 
intention  of  saving  it ;  as  it  is  found,  when  flax  is  put  into  water  without  taking 
off  the  pods,  the  water  soon  becomes  putrid,  in  consequence  of  which  the  flax  is  greatly 
injured. " 

5309.  The  management  of  the  capsules  and  separ(Uion  of  the  seed,  is  the  next  operation. 
The  capsules  obtained  should  be  spread  in  the  sun  to  dry,  and  those  which  separate  from 
the  pods  of  their  own  accord  being  the  fullest  and  ripest,  should  be  set  apart  for  sowing, 
in  case  the  precaution  of  raising  some  flax  purposely  for  seed  has  not  been  attended  to. 
The  capsules  are  then  broken,  either  by  treading  or  by  threshing,  in  order  to  get  out  the 
remaining  seeds,  tiie  whole  of  which,  as  well  as  the  former,  should  be  carefully  sifted, 
winnowed,  and  cleaned.  When  the  seed  is  laid  up,  it  must  be  frequentiy  stirred,  or 
ventilated,  to  prevent  its  beating.  Even  this  second  seed  affords  a  considerable  proflt, 
by  the  oil  which  it  yields,  and  also  by  being  used  when  broken  for  fattening  of  cattle. 

5310.  To  facilitate  the  sejKiration  of  the  fibre  from  the  hark,  it  is  neceaaary  to  accelenrt* 
the  process  of  decay  or  putrefaction.  This  may  be  done  in  differentw  ays,  but  the  chief 
are  those  of  bleaching  alone,  or  of  steeping  and  bleaching.  Bleaehmg  is  a  tedious  and 
laborious  operation  when  it  is  intended  as  a  substitute  for  steeping,  but  it  is  tiw  most 
•erti^n  for  i^o^  injuring  the  fibre,  and  may  be  adc^ted  on  a  small  scale  when  steeping 
places  are  not  at  hand.  In  Dorsetshire,  and  some  other  places,  flax,  instead  of  being 
steeped,  is  what  is  called  dew-retted ;  that  is,  the  stalks  are  allowed  to  arrive  at  that  state 
ia  which  the  harl  or  woody  parts,  separate  most  easily  from  the  boon,  reed  or  fibre,  hf 
a  more  gradual  process,  that  of  ripening  by  the  action  and  influence  cuf  the  dew.  This 
is  nothing  more  than  exposing  the  flax  to  the  influence  of  the  weather  for  a  loogez 
period  than  is  necessary,  when  the  operation  of  watering  has  been  previously  performed* 
Steeping^  however,  is  the  most  universal  practice  both  in  Britain  and  on  the  continent* 
Of  late,  an  invention  has  been  made  by  Lee  of  Middlesex,  by  which  with  the  aid  of 
■oft  soap  and  machinery,  the  fibre  is  more  completely  separated  than  by  steeping,  and 
uninjured  by  that  process.  When  flax  is  to  be  separated  by  this  new  process,  the 
cultivator  has  only  to  pull  it  in  bandfuls,  dry  it,  bind  it  into  sheaves  or  faggots,  and 
put  it  up  in  stacks  like  com,  till  wanted  by  the  manufacturer. 

5311.  Steejwng  or  watering,  however,  u  and  will  be  the  general  practice  till  flax 
dressing  machines  come  into  universal  use.  In  performing  this  operation,  the  flax, 
whether  it  has  been  dried  and  rippled,  or  pulled  green,  is  loosely  tied  into  small  bundles, 
the  smaller  the  better,  because  it  is  then  most  equally  watered.  These  sheaves  ought  to 
be  built  in  the  pool  in  a  reclining  upright  posture,  so  that  the  weight  placed  above  may 
keep  the  whole  firm  down.  Tlie  weights  made  use  of  are  conunonly  stones  placed  on 
planks,  or  directiy  on  the  flax. 

531 2.  The  Flemish  mode  of  keeping  fax,  as  described  by  Radcliff,  is  said'  to  improve  tiia 
quality  of  the  flax ;  and  greatly  increase  its  whiteness.  This  mode  differs  from  the  common 
practice,  in  placing  the  bundles  in  the  steep  vertically,  instead  of  horizontally ;  in  im- 
mersing the  flax  by  means  of  transverse  sticks,  with  that  degree  of  weight  annexed 
which  shall  not  push  it  down  to  the  bottom,  but  leave  it  the  power  to  descend  sponta- 
neously towards  the  conclusion  of  the  steepage ;  and  in  leaving  at  first  a  space  of  at  least 
half  a  foot  between  the  bottom  and  the  roots  of  the  flax.  The  spontaneous  descent  of  the 
flax  is  an  indication  of  its  being  sufficiently  steeped ;  and  the  strength  and  quality  of  the 
fibre  are  said  to  be  much  better  preserved  by  this  mode,  in  which  the  temperature  of  the 
atmosphere  acts  with  most  force  on  the  upper  part  of  the  plant^  which  needs  it  moat. 

5S1S.  The  water  most  proper  for  steeping  fax  should  be  clear,  soft,  aiidt  in  standing 
pools.  Compared  with  running  water,  pools  occasion  the  flax  to  have  a  becter  color,  to 
be  sooner  ready  for  the  grass,  and  even  to  be  of  superior  quality  in  every  respecfi.  When 
soft  clear  stagnating  water  cannot  be  obtained  without  ait,  a  pit  or  canal  is  commonly 
formed,  adjoining  to  a  river  or  stream,  whence  water  can  be  easily  brought.  This-  pit 
or  canal  is  filled  with  water  for  some  time  (a  week  or  two)  before  it  be  proposed  to  pttll 
llie  flax  ;  by  this  means  the  water  acquires  a  greater  degree  of  warmth  than  river-water , 
possesses^  and  which  contributes  gp  ily  to  faolitate  die  object  farmen  have  in  view  in 
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immernDg  grMn  Six  in  ntcr,  nimelr,  to  make  the  hirl  or  Aet^  uibitMiCe  part  ttalj 
■od  completely  from  the  boou  or  reed. 

5314.  Thejieriod  Ihnt^flai  ovs'it  '"  rtnuiin  ia  Ux  voter,  depend)  on  mious  cimm- 
■tances;  u  the  state  of  ripeneuin  whu:h  it  wu  pulled,  the  quality  and  temperature  of  Ibe 
water,  jbc  The  moat  certain  rule  by  which  to  judge  when  flax  i>  BulHciently  watered. 
It,  when  the  boon  beconiet  brittle,  and  the  har]  separates  eaiily  ftvm  it-  la  wami 
weather,  ten  days  of  the  watering  proce«  i*  suSciem ;  but  it  u  proper  to  eiamiiK  the 
pooU  regularly  after  the  letenth  day,  len  the  flai  should  putivfy  or  rot,  whicb  tomeiinKi 
happens  in  Tery  warm  weather.  Twelre  days  will  answer  in  any  sort  of  wmUktj 
though  it  may  be  remarked,  that  it  is  better  to  gin  too  little  of  the  water,  than  too  much, 
as  any  deficiency  may  be  easily  made  up  by  sufiWing  it  to  Ue  longer  on  the  grass,  whom 
an  riceas  of  water  admils  of  no  remedy.   {Bnmn.) 

5il5.  Gratiins  or  ileachiag  Jlax  is  the  next  operation,  the  intention  of  which  ii  to 
rectify  any  defect  in  the  watering  process,  and  carry  on  the  pumfaclive  process  to  ihM 
point  when  the  libn  will  separate  from  the  bark,  boon,  reed  or  barl,  (as  the  woody  part 
of  the  stem  is  called]  with  the  greatest  ease.  In  performing  this  operation,  the  fiai  is 
spread  Tery  thin  on  the  ground,  and  in  regular  rows  ;  the  one  being  made  to  oierlip  the 
other  1  few  inches,  with  a  view  of  preventing,  as  much  as  possible,  its  being  torn  up  and 
scattered  by  galea  of  wind.  Old  grass-grounJ,  where  the  herbage  does  not  grow  lo  any 
great  height,  is  the  best  fbr  the  purpose ;  as  when  the  grass  or  weeds  spring  up  so  as  to 
cover  the  (tax,  it  is  frequently  rotted,  or  at  least  greatly  injured  theivhy. 

B3I6.  TV  linv  iCowd  for  rnu^ig  L>  re^ilal  bT  the  Bale  of  the  flu,  and  tiMam  eiCHdi  Im 
Br  twcltc  dara  Durtna  llili  tine  ll  ii  irtHtedly  ciiiBilnnl,  and  when  II  li  liiund  thai  the  boon  ha 
beeoBK  nrr  iMinle,  u  thsl.  on  bsing  brakm,  ind  lubbtd  liemen  the  handi,  ii  saul;  and  6«i;pun 
from  theharl,  klU  tbvn  taken  iip,  a  drjdarbeiQBChoien  fbr  lbs  purpose,  uid,  being  bound  In  '^(am, 

scutrbfld,  bj  a  nadilDe  «  implnnent  For  the  purpow. 

S31T.  SUtfing fiai  in  hoi  aater  and  lo/l  nap  'said  to  be  the  invantion  of  Lee,  and  fbr 
which  be  wai  granted  by  parliament  a  secret  or  unenrolled  patent)  is  said  to  aeparate  Ibe 
fibre  rrom  the  woody  matter  belter  than  steeping  in  water;  and  this  in  the  short  tpaceof 
two  or  three  hours,  and  ehbCT  with  green  flax,  or  sucb  as  baa  been  dried  and  stacked  bx 

5316.  The  draiing  rf  Jiai  consists  of  various  operatians,  such  as  scutching,  tnding, 
or  bnaking,  by  which  the  woody  part  is  broken  ;  and  heckling  or  combing,  by  whidi  tha 
fibre  is  separated  fW>m  the  wood y  part,  and  soned  into  lengths.  These  operations  are  afta 
all  performed  by  the  cottager,  or  amail  farmer,  who  grows  flai  for  the  purpose  of  spinning 
the  fibre  in  his  own  family.  But  tliere  are  also  public  flax  mills,  impelled  by  water  « 
other  powers,  by  which  flai  i>  scutched,  and  it  is  then  heckled  by  professed  bccklas. 

W«U  SI  In  cobeTmcp,  Is  gkven  In  Jlie  SvediA  Trantactioiu  Tor  Ihe  T«r  1747.     For  lliis  puTpuse  s  hidt 
.._  .....  .^^^  pot  or  sn  UTitLnncd  eqpper-krllle,  and  >  mixture  of  rqusl  ]»it*rf 

nd  upon  It ;  a  imsll  bundle  of  D*x  U  to  be  DponHl  and  cprsad  upon  tbt 


S3Sa  La's  method  of  breaking JIm 
and  hemp,  without  dm-rellitig.  Was 
invented  in  1S10,  and  was  the  fint 
step  towards  a  great  improvement, 
brought  nearer  perfection  by  the  new 
patent  machiuea  of  Messrs.  Hill  and 

SWl.  mu™*ftBiA'.moOU«-,(jt#,589.! 
■npoR^,  ud  maibe  worked  In  bimi  or 

cakulatsd  Aw  pailib  wo'rk-tiouia  and  charU 
table  iDMUuHoati  a  psat  pan  of  the  work 
MusDllthltlutU  BUytHdoDabToMldreii 
ud  GilRnpttms }  and  nch  U  Ihe  eoDKiuG. 
IkmudilmplMiir  oftb*  uidibies,  Ihil  do 

their  bibnlucUoii,  Iherefore,  Into  Ihue  atr- 
lunu,  would  be  tho  me^ni  of  eStellng  a  cmi. 
sMcriMe  reduction  of  the  poor-i  rsie.  The 
wood!  part  is  rnaond  br  a  very  ilniple 
nachln;  and,  bf  sa^u  ihrouth  ■  sccoDd 
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lOMhlne  eaiun  J  simple,  the  flax  may  be  brought  to  an  j  degree  of  finenesi,  equal  to  the  best  used  In 
France  and  the  Netherlands,  for  the  finest  lace  and  cambnck.  The  ori^nal  length  of  the  fibre,  as  well 
as  its  strength,  remains  unimpaired ;  and  the  diffbrencc  of  the  produce  is  immenie,  being  nearly  two- 
thirds  ;  one  ton  of  flax  being  produced  flrom  four  tons  of  stem.  The  expense  of  worlcing  each  ton  ob- 
tained  by  this  method  is  only  fiTc  pounds.  The  glutinous  matter  may  be  removed  bv  soap  and  water 
only,  which  will  bring  the  fiax  to  such  perfect  whiteneu,  that  no  IVtrther  bleaching  is  necessary,  even 
after  the  Unen  is  woven ;  and  the  whole  process  o^  preparing  flax  may  be  completed  in  six  dajrs. 

5322.  The  produce  of  fiax  in  seed  is  generally  from  six  to  eight,  sometimes  as  high  as 
ten  or  twelve,  bushels  per  acre ;  and  the  price  depends,  in  a  great  measure,  on  that 
of  foreign  seed  imported ;  as,  when  sold  to  oil-makers,  it  is  generally  about  one  half  of 
that  of  Dutch  seed  sold  for  the  purpose  of  sowing.  The  price  of  home-cultivated  linseed 
is  considerably  advanced  of  late  in  some  of  the  southern  and  western  counties  of  the 
kingdom,  in  proportion  to  what  it  is  in  those  of  the  northern,  owing  to  the  circumstance 
of  its  being  much  used  as  food  for  fattening  cattle.  The  average  price  of  the  linseed 
cultivated  in  the  kingdom  at  large,  cannot,  it  is  supposed,  be  rated  higher  than  from  three 
to  four  shillings  the  bushel.  The  seed  is  separated  into  three  qualities  ;  the  best  for  sow- 
ing ;  the  second  best  for  crushing  for  oil ;  and  the  inferior  for  boiling  or  steaming  for  cattle. 

5S2S.  The  produce  offia^  in  fibre  varies  exceedingly.  Before  being  sorted,  the  gross 
product  of  fibre  varies  from  three  cwt.  to  half  a  ton  per  acre. 

5324.  The  use  of  fiax  in  the  linen  manufacture  is  well  known.  The  seed  is  crushed 
for  oil,  which  is  that  in  common  use  by  painters ;  the  cake  or  husk  which  remains,  after 
the  expression  of  the  oi),  is  sold  for  fattening  cattle,  and  in  some  places  as  a  manure ;  and 
the  inferior  seed  not  fit  to  crush,  is  boiled  and  made  into  flax-seed  jelly,  esteemed  an  ex- 
cellent nutriment  for  stock. 

5325.  As  the  making  of  fiax-^seed  jelly  is  an  agricultural  operation,  we  shall  here  de- 
scribe it  The  proportion  of  water  to  seed  is  about  seven  to  one.  Having  beea 
steeped  in  part  of  the  water  eight-and-forty  hours,  previous  to  the  boiling,  the  re- 
mainder is  added  cold,  and  the  whole  boiled  gently  about  two  hours,  keeping  it  in 
motion  during  the  operation  to  prevent  its  burning  to  the  boiler ;  thus  reducing  the 
whole  to  a  jelly-like,  or  rather  a  gluey  or  ropy  consistence.  After  being  cooled  in  tubs, 
it  is  given,  with  a  mixture  of  barley- meal,  bran,  and  cut  chaff;  a  bullock  being  allowed 
about  two  quarts  of  the  jelly  per  day,  or  somewhat  more  than  one  quart  of  seed  in  four 
days :  that  is,  about  one-sixteenth  of  the  medium  allowance  of  oil-cake. 

5326.  The  diseaaes  of  fiax  are  few,  and  chiefly  the  fly,  which  sometimes  attacks  the 
plants  when  young,  and  the  mildew  and  rust. 

SuBSBCT*  2.      Hemp*  r-~  Cannabis  sativa,  L.     Diesda  Peutandriaf  L.  and  Urticem,  J. 
Chanvre,  Fr. ;  Hanf,Jaer,  \   Canomo,  Span. ;  and  CVinqpa,  Ital. 

5327.  The  hemp  is  a  plant  of  equal  antiquity  with  tlie  flax.  It  is  supposed  to  be  a 
native  of  India,  or  of  some  other  Asiatic  country,  being  too  tender  to  be  even  natu- 
ralized in  Europe.  It  is  one  of  the  few  plants  employed  in  British  agriculture,  in  which 
the  male  and  female  flowers  are  in  diflferent  plants,  a  circumstance  which  has  some  influ- 
ence on  its  culture  and  management.  It  grows  to  a  great  height  on  good  soils,  some- 
times to  six  or  seven  feet  in  this  country,  but  in  Italy  generally  higher ;  and  Crud  states 
that  he  has  seen  it  fifteen  feet  eight  incites  high  in  the  Bolognese  territory,  and  a  friend 
of  his  eighteen  feet  six  inches  :  in  lx>ch  cases  the  fibre  being  of  remarkable  beauty.  This 
luxuriance  of  the  hemp  in  warm  countries  may  be  one  reason  why  it  has  never  been  ^nuch 
cultivated  in  England.  In  tlie  isle  of  Axholme,  in  Lincolnshire,  jt  has  been  cultivated 
from  time  immemorial,  and  also  for  some  centuries  in  Sufiblk,  but  cHiefly  for  local  ma- 
nufacture. The  culture,  management,  and  uses  of  hemp,  are  nearly  the  same  as  of 
flax.  When  grown  for  seed  it  is  a  very  exhausting  crop  ;  but  when  pulled  green,  i£  is 
considered  a  cleaner  of  the  ground,  and  is  said  to  have  the  property  of  preserving  from 
insects  any  crop  which  it  may  surround.  The  objections  to  this  crop  are,  that  its  coming 
in  the  midst  of  harvest  is  embarrassing;  and  that  the  attention  it  demands  in  every  state 
of  Its  progress  is  too  great,  where  it  is  only  a  secondary  consideration. 

■  5328.  The  soils  most  suitable  for  hemp  are  those  of  the  deep  black  putrid  vegetable 
kind,  which  have  a  situation  low,  and  somewhat  inclined  to  moisture,  as  well  as  the  deep 
mellow  loamy  or  sandy  sorts.  But  the  quantity  of  produce  is  in  general  much  greater 
on  the  former  than  the  latter  ;  though,  according  to  some,  of  an  inferior  quality.  .Mel- 
low rich  clayey  loams  do  well ;  and  nothing  better  tlian  old  meadow  land. 

5329.  The  jnreparation  of  the  soil,  and  place  in  tlie  rotation,  are  the  same  as  for  flax. 

5330.  T/ie  season  of  sowing  is  towards  the  end  of  April,  when  there  is  no  longer  any 
danger  of  frost  injuring  the  rising  plants.  The  quantity  of  seed  is  from  two  to  three 
bushels,  according  to  the  quality  of  the  land.  In  quality  the  seed  must  be  fresh,  heavy, 
and  bright  in  color.  Broad-cast  is  the  universal  mode  of  sowing,  and  the  only  atttr^ 
culture  consists  in  keeping  off  birds  when  it  is  coming  up ;  in  wealing,  and  sometimes 
in  supporting  the  crop  by  cross  rods  or  lines,  as  in  the  case  of  flax.  (5S0&  ) 

5331.  In  taking  the  hemp  crop,  two  methods  are  in  use  according  to  the  ofajecl 
in  view.     When  the  crop  is  grown  entirely  for  the  fibre,  it  b  pulled  when  in  flowv* 
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]|0  jj^DcijoD  iQ»4e  between  the  mak  and  finnale  plapu.    But  .9a  it  ia  moe^  ^ammoidj' 
gloMa»  both,  wilh  a  view  to  fibre  and.  saed,  the  usual  pmctioe  is  to  pull'  the  mafe  plants  a» 
soon  as  the  setting  of  the  seed'  in  the  feznajes  shews  that  they  have  effected  their  purppse. 
J^  the  &ma3^  pUnts  require  four  ov  five  weeks  tp  ripen  their  seeds,  the  malea  ace  thus 
puUed  so  long  before  thiem. 

533S.  In  the  operation  qfpulUng  the  males,  the  pullers  wiilk  in  the  furrows,  between 
the  pJdges,  and  reach  across  to  the  crown  of  the  ridge,  pulling  one  or  two  stalks  at 
%  time,  and  carefully  avoiding  to  tread  down  the  female  plants.  The  male  stalks  ase 
easily  known  by  their  yellowish  hue,  and  faded  flowers.  They  are  tjed  in.  small  bundles, 
and  immediately  carried  to  the  watering  pool,  in  the  manner  of  flax. 

533S.   The  operation  of  puUing  the  females  commences  when  the  seed  is  ripe,  which, 
is  known  by  the  brownish  or  greyish  hue  of  the  capsules  and  fading  of  the  leaves..     The 
stalks  ate  then  pulled,  and  bound  up  into  bundles,  being  set  up  in  the  same  manner  as 
grain,  until  the  seed  becomes  so  dry  and  firm  as  to  shed  freely  '^  grea(  care  should  be 
taken  at  pullins  not  to  shake  the  stalks  rashly,  otherwise  much  of  the  seed  may  be  lost. 
it  is  advisedi  mat,  after  pulling  the  seed,  hemp  may  be  set  to  stand  in  shocks  of  five 
sheaves  to  dry  the  seed';   but,  in  order  to  prevent  any  delay  in  watering,   the  seed-, 
pods  may  be  cut  off  with  a  chopping-knife,  and  dried  on  canvass  exposed  to  the  air, 
under  some  shed  or  cover,     lliis  last  method  of  drying  the  seed  will  prove  of  pnoat. 
advantage  to  the  hemp,   as  the  seed  and  pods,  when  green,   are   of  such  a  gummy 
nature,  that   the  stenis  might  suffer  much  by  sun-burnjng  or  rain;,  which  will  dis-. 
color  and  injure  the  hemp  befiire  the  seed  can  be  sufllciently  dried  upon  the  stalka.. 
Besides,,  the  threshing-out  the  seed  would  damage  the  hemp  in  a  considerable  degree. 

5334.  Hemp  is  vxUered  (provin.  water-retted j,  bleached  (provin.  dew^oretted),  ami. 
grassed  in  the  same  manner  as  flax.  Grassing  is  omitted  in  some  places,  and  dry- 
ing substituted ;  and  in  other  districts  watering  is  omitted  with  the  female  cn^,.  which, 
is  dried  and  stacked,  and  dewed  or  bleached  the  following  sprang.  On  the  cootie 
nent  hot- water  and.  green  soap  has  been  tried,  and  here,  as  in  the  case  of  flax,  it  19  fonnd. 
that  steeping  two  hours  in  this  mixture,  is  as  ei&ctual  in  separating  the  fibi^  froip  tho^ 
woody  matter,  as  watering  and  grassing  for  weeks. 

53S5.  Although  hetnp  tn  the  process  o/manttfacturstig,  poMe*  through  the  h«n<|ii  of  the  bresluei;^  be^Jer 
H^nner,  whitester,  wesvsr,  and  bleacher ;  yet  many  of  these  operations  are  frcquentlir  carried  oq  bj  tbe 
•ame  person.    Some  weavers  blmph  their  own  yam  and  cloth,  oUwn  their  cloth  oqIjt.  ;  wom  beokla  ibeir 

jOtne 


tow,  and  put  it  out  to  qilniung,  others  buy  the  tow,  and  put  it  out ;  and  aoioe  a^rry  on  thi^  whpl^qCi 
themselTet. 

5336,.  The  produce  of  Immp  injibr*,  varies  feom  3  to  &  cwt*  pes  acre  j  in  8eod>  hom 

11  to  ISbushels, 

5397.  The  uses  qf  hemn  are  wdllcnown,  ac  well  as  its  grnt  importance  4o  the  nsJV  for  aaQa,ivid  ooefafe. 
ttuxeding  good  hitekabiick  is  made  from  it,  for  towels  and  common  table-clotha.    The  I<MH>riped  hempea 
cl(|tbsaiea.eeneral  wear  for  husbandmen,  servant^  and  laboring  manufltccuren ;  the  better  sorts  for 
working  farmers  and  tradesmen  in  the  couotrv »  and  the  finer  ones,  seveo.ei0rths  wide^  are  prdiesred  by 
some  gentlemen,  for  strength  and  warmth.    They  possess  this  advantage  over  Irish  and  other  linnn,  that 
their  color  improves  in  wearing ;  whilst  theira  declines,  English  hemp,  profierly  manufactured,  Mands  un- 
rivalled, in  its  strength,  and  is  superior  in  this  respect  tp  the  RuMian.    Considerabla  quantities  of  cloth  aiw 
Imported  fhnn  that  country  for  sheeting  merriy  on  account  of  its  strength*  fiir  it  iaooarscr  at  the  price  thsA 
other  linen.    Our  hempen  cloth,  however,  is  preferable,  being  stronger  fbom  the  superior  quality  of  tjie 
thread,  and  at  the  same  time  lighter  in  washing.    The  hemp  raised  in  England  is  not  of  so  dry  and  afMMMy 
a  nature  as  what  we  have  f^on^Jftussia  and  India,  and  therefore  it  reqi)ires  a  smaller  proporuon  of  tacT»- 
manufacture  it  Into  cordage.    Tar  being  cheaper  than  hemp,  the  rope-makers  prefer  foreign,  hemp  to  outl 
because  they  can  make  a  greater  profit  in  working  It :  but  cordage  must  certainly  be  stronger  in  proponkn^ 
as  there  is  n^ore  hemp  and  less  tar  in  H,  provided  there  be  a  luflldent  quantity  of  the  utter  u>  unite  the 
fibres.    An  oil  is  extracted  from  the  seeds  of  hemp  1  which  is  used  in  cookery  in  Russia,  and  in  this  omutStj 
by  painters.'  The  seeds  themselves  are  reckoned  a  good  food  for  poultry,  and  are  supposed  to  occasion  ncns 
to  lay  a  greater  quantity  of  eaga.    Small  birds  in  geneml  are  very  fond  of  them,  but  they  should  be  given  to 
cagod  birds  with  caution*  andmixed  with  other  seeds.    A  very  singular  eflfeci  Is  rqcerded,  on  voy  ^mxI  an-. 
thority,  to  have  been  sometimes  produced  by  feeding  bullfinches,  and  goldfinches,  on  hemp  seed  aloo^  oc. 
In  too  great  quantity ;  vis.  that  of  changing  the  red  and  yellow  on  those  birds  to  a  totpl  M»ffc»»f*f. 

5S36.   The  hemp  has  few  or  no  diseases. 

Sdbsict.  3.  TheFuUers  TMstle,  or  Teaxle.^Dipsac^sfiJUmwih  X'«  Tetrm^  Muu  I«. 
9if^  Dipsacem^  J.  Chardon  d/ouUon*  Fr.;  KftrdendisUly  Ger.;  QardemtM^  Span.;,  and 
Dissaco,  Ital.  [Jig.  590.) 

5389.  TheJuOer's  thiiUe  is  a  herbaceous  biennial)  growing  from  fionr  to  six  f^  hi^  ; 
prickly  or  rough  in  the  stem  and  leaves,  and  terminated  by  roiigh  burr-Kke  heads  of 
flowers.  It  is  a  native  of  Britain,  flowers  in  July,  and  ripens  its  seed'  in  September. 
It  is  qultivated  in  Essex,  and  the  west  of  England,  for  raising  the  nap  upon  woollen 
cloth%  bymevia  of  the  crooked  awns  or  chi^Ri  upon  tiie  heads;  which  in  the  vdMl 
K>rt  are  said  to  be  less  hooked.  For  this  purpose  they  are  fixed  round  the  or- 
cHmfcReQca  <i(  a  cylinder,  which  ia  made  to  turn  rounds  and  the  doth  is  l|eH  tmix^ 
thfln^ 

5340.  Tfaep«  vr9  no  mrieties^of  Hin  onltivalad  teaite,  buttba  udd  species  i$  not  ma. 
terially  different  flvmit,  and  ma|r  be  used  in.  its  staady  though  ita  dmffii  nqt  quitp  ao 
ri^'* 


^Bttdk  VI.  ■   t^AZLE.  «SS 

5341.   TV  nrfb  Oi  VrUtti  tbe  letale  gums  Mnnij^        v^ 
we    deep,   lovoy    elufii    not    orer    rich.       Hw  >itualiiia 
•bould  be  imtber  eleteted,  ur;  and  exposed  to  tbe  Kititb. 
In  arotRtion  Tt  mnyoceupj  thelHice  of  BgrMit  andean 
crop,  OS  the  fim  jelCr  Uie  {llatits  Ire  thMvd  tike  tuluipi,  > 
and  the  aerond  the  crop  is  ripnwd.     The  toil  •bould  tie 
ploughed  deep,  uid  well  comminuled  bj   crou    plough-  , 
ings,  or  ■tinings  with  pronged  implements,  w  Ihe  culd-  ( 

5949,  TV  ntcl>%  tnilon  IE  tbe  beginning  of  April :  Ihe  * 
qiuuitit}F  of  >eed  i«  fVom  one  to  two  pecks  per  acre,  ahd 
in  quality  it  should  be  IVeih  and  plump.  The  mode  of 
■owing  is  almost  always  'broad-cast,  but  no  crop  is  better 
adapted  fbr  behig  grown  in  drills,  -as  tbe  plants  leqiure 
boeiog  and  ttiinning.  Tlie  drills  maybe  altbersownon 
ridgelcts  or  a  flat  surface,  in  the  manner  of  tornips,  <»-  hj 
ribbing.  Hie  distance  between  Ihe  rows  may  be  from 
eighteen  indies  to  two  feet.  Id  Enei,  canwray  is  cob- 
monly  sown  with  the  leaxle  crop ;  but  this  is  reckoned  >  b«d  pUB. 

5345.  The  t^UT-cMUurt  of  this  crop  consists  tbe  first  year  IB  hoctng  and  Mirring  Ae 
soil,  and  in  ihrnning  out  the  plants  to  the  dtstaaee  of  one  foot  eMry  way,  if  town  broad- 
CBsl,  or  to  the  distance  of  six  inches  if  sown  in  rows.  Vaoandes  may  be  filled  optl}' 
transplanting-,  and  a  separate  plantation  maybe  made  wUh  the  thionnigs,  bat  thasa 
never  attain  the  same  Tigor  as  the  seedlingn.  The  culture  tbe  second  year  oonsiM  alM«f 
hoeing,  Stirring,  and  weeding,  till  the  plants  begin  to  shoot.  When  tbe  Male  is  gfowi 
broadZcast,  ibe  iaterrals  between  the  plants  are  dog  by  means  of  spades  whidi  have  long 
narraw  blades,  not  more  than  about  four  inches  in  breadth,  haTJngthe  length  of  riiteen  Or 
eighteen  inches.  With  these  ihc  land  is  usually  worked  orer  in  t^  interrals  of  Ae  plama 
.  three  or  four  times  during  the  wmmer  months ;  and  in  the  course  of  tbe  fbtlowing 
winter,  as  about  the  latter  end  of  Febniary,  tbe  Ifnd  between  ihe  plants  is  to  be  agdn 
worked  oTer  by  the  namnf  spades,  care  being  taken  that  bone  of  dM  mould  AHs  iota 
tbe  htaru  of  Ihe  plants.  And  i^n  about  the  Milddle  of  May,  Wbtn  tb^  begin  *a 
■pindle,  another  digging  orer  is  given,  Ihe  earth  bajng  railed  round  4be  root-stems  of 
the  plants,  in  order  to  support  and  prevent  them  irom  being  blown  down  by  the  wind. 
Some  cultiralort  perfomi  more  frequent  diggingB.  that  the  ground  may  be  rendeied 
cleaner  and  more  mellow ;  consequently  the  growth  of  the  plmta  will  be  ilie  more  effec- 
tually promoted.  This  business,  in  Eseei^  bai  usually  the  name  of'spaddUng,  and  fa 
executed  with  great  despatch  by  laborers  thai  are  accustomed  to  -peribim  il. 

S3M.  'nKUU*t^»einarernf,*^ra 
.  .        > .Mimhuinlofillfrulilt 


.  ,      itWie  woik  1j  iDo.lLr  Fi«utlil  U  Ihrw  difltam  11 

lihirrmn  nch  uher.    IIIaperfbrDKilliT  Aiciniofaknl 

MiiilsnrtBgattacliedlsUiehM.    This  b«  H  doae  In  en 

rtnma  jloTM  la  tifcgwise  nectaurj,    Hius  pteparsd,  the 

ws  or4lncs  imn  about  nine  <nehs  ef  riem,  and  ties  Ibeni  up  In  handlkili 

!lifeeUT  rtpeaed.    And  on  Ihe  evMrint  oT  the  dar  on  which  Ihet  sn 

■hedi  and  whenUie  weather  ti  One  awl  the  all  desa,  Hwr  shotiM  b< 


.during tbe llini , -,--   - 

A*oMa«(*»a'«<w"(i'<****rf,thaishoiildbeliMiiplos(llTrooin.iii»elo«Biinncr  at 

ttey ire ba»onietwwnlin''«''siitl(titBi1iir,siiilr»adyhiriise,T(i*T  should  then  be loneilorMpinitad  Into 
UlRedlMnaiUndt,  by  apenlBf  euhonhemkUbundlis.  llna  sredMlngnUKd  Inia  tinnmldilllnts. 


to  Ibrir  dlllbnnl 


or  t^e  Si 


nuki,  they  an  done  op  late  what  are  tennsd  sutss,  t^  nam  of  ifiHt  Mldis,  when  the;  sn  itiidy 

5346.  ZV  prtduee  of  leade  nriea'fnxn  ten  to  liFteen  pedis  on  Ibe  acre;  nine  packs 
.of  kings,   nineteen  of  middlings,  and  two  of  scrubs,  are  reokoned  a  large  crops  't'th  a 

great  bulk  of  haulm.      Often,  however,  (he  crop  fails, 

5347.  TheMKoftlieluaibBftht  ttssfr  Ins  been  already  montioned.     TIk  haulm  Is 
of  no  use  bat  for  burning  as  manure.      Parkinson  obsenea,  that  this  iaa  sort  of  trof 

to  advantage  on  many  lands;  in  a  rolatim  as  a  fallow lo prepare  for 

ng  the  straw  andrefuseilulf  after  the  crop  is  reaped,  it  will  bv  found 

but  rather  improte  llie  land.      In  their  young  sUIc,  Ibe  tesle  plaM* 

ilhout  danger  ;  and  are  s  good  crop  lor  clearing  land  of  all  weed^ 

in  Ibe  process  ceT  toeing,  there  Iwiog  few  weeds  tliat  vegetate  at  so  ad- 

.1  all  ^ese  accounts  they  t)ecoroean  advantageous  crap  for  tbefamesv 

5S48.    7b  soM  ued,  leave  a  few  of  the  very  beet  plants  unerapped,  and' then  when  the 

seed  is  ripe  cut  off  only  die  largest  and  tsiminating  beads,  fron  whidi  tiw  seediseawly 

aepwaled  by  beating  with  Sails,  and  cleaned  by  tbe  wiuirawing  madnne,  or  a  sieve. 


«54  PRACTICE  OF  AGRICULTURE.  Pa»t  IIL 

5349.  The  chief  v\}uries  to  which  the  teazle  is  liable  are  those  effected  by  the  fly  and 
slug  in  its  infant  state. 

SuBsscT.  4.     Madder.  -^Rulna  tinctortim,  L.   Tetran,  Monog.  L.  and  BubiacetE,  J. 
Garance,  Fr.  ;  FdrberrCthe,  Ger. ;  Rubiay  Span. ;  and  RobiOf  Ital.  {Jig.  591.) 

5350.  The  dyer^i  madder  has  a  perennial  root,  ,and  an 
annual  stalk.  The  root  is  composed  of  many  long,  thick, 
succulent  fibres,  almost  as  large  as  a  man*s  little  dnger ; 
these  are  joined  at  the  top  in  a  head,  like  the  roots  of 
asparagus,  and  strike  very  deep  into  the  ground,  being 
sometimes  more  than  three  feet  in  length.  From  the 
upper  part  (or  head  of  the  root)  come  out  many  side  roots, 
which  extend  just  under  the  surface  of  the  ground  to  a 
great  distance,  whereby  it  propagates  very  fast ;  for  these 
send  up  a  great  number  of  shoots,  which,  if  carefully  taken 
off  in  the  spring  soon  after  they  are  above  ground,  become 
so  many  plants.  It  is  a  native  of  the  south  of  Europe, 
flowers  in  June,  and  seeds  soon  afterwards ;  but  by  them 
it  is  never  propagated.  Madder  is  mentioned  by  the 
Greeks  as  a  medical  plant,  but  when  it  was  first  used  in 
dyeing  is  uncertain.  It  has  been  cultivated  in  Holland  and 
Flanders,  and  otlier  parts  of  the  continent  for  tliat  purpose 
for  many  centuries,  and  has  been  tried  in  this  country,  but 
unless  the  importation  of  the  root  from  the  continent  were  entirely  prevented,  it 
will  not  answer.  Its  culture  has  been  attempted  at  different  times  when  our  commerce 
with  the  Dutch  was  interrupted,  or  when  they  raised  the  price  of  the  article  exorbitantly 
high.  At  present  it  may  be  imported  not  only  from  Holland,  but  from  France,  Italy, 
and  Turkey. 

5351.  The  soils  most  suited  to  the  cultivation  of  madder,  are  those  of  the  deep 
fertile  sandy  loams  that  are  not  retentive  of  moisture,  and  which  have  a  considerable 
portion  of  vegetable  matter  in  their  composition.  It  may  also  be  grown  on  the  more  light 
descriptions  of  soil-  that  have  sufficient  depth,  and  which  are  in  a  proper  stale  of  fertility. 

5352.  The  preparation  of  the  soil  may  either  consist  in  trench  ploughings,  lengthways 
and  across,  with  pronged  stirrings,  so  as  to  bring  it  to  a  fine  tiltli ;  or,  what  will  often  be 
found  preferable,  by  one  trenching  two  feet  deep  by  manual  labor. 

5353.  The  sets  or  plants  are  best  obtained  from  the  runners,  or  surface-roots  of  the  oM 
plants.  These  being  taken  up,  are  to  be  cut  into  lengths  of  from  six  to  twelve  inchesy 
according  to  the  scarcity  or  abundance  of  runners.  Sets  of  one  inch  will  grow  if  they 
have  an  eye  or  bud,  and  some  fibres,  but  their  progress  will  be  injuriously  slow  for  want 
of  maternal  nourishment.  Sets  may  also  be  procured  by  sowing  the  seeds  in  fine  light 
earth  a  year  before  they  are  wanted,  and  then  transplanting  them  ;  or  sets  of  an  inch  may 
be  planted  one  year  in  a  garden,  and  tlien  removed  to  the  field  plantation. 

5354.  The  season  of  jHanting  is  commonly  May  or  June,  and  the  manner  is  general]/ 
hi  rows  nine  or  ten  inches  asunder,  and  five  or  six  inches  apart  in  the  rows.  Some  plant 
promiscuously  in  beds  with  intervals  between,  out  of  which  earth  is  thrown  in  the  lazy-bed 
manner  of  growing  potatoes ;  but  this  is  unnecessary,  as  it  is  not  the  suHacei  but  the 
descending  roots  which  are  used  by  the  dyer. 

5355.  T/ie  operation  of  jUanting  is  generally  done  by  the  dibber,  but  some  ley-plant 
them  by  the  aid  of  the  plough.  By  this  mode  the  ground  is  ploughed  over  with  a  shal- 
low furrow,  and  in  the  course  of  the  operation  the  sets  are  deposited  in  eadi  furrow, 
leaning  on  and  pressed  against  the  furrow-slice.  This,  however,  is  a  bad  mode,  as  there 
is  no  opportunity  of  firming  die  plants  at  the  roots,  and  as  some  of  the  sets  are  apt  to  be 
buried,  and  others  not  sufficiently*  covered. 

5356.  The  after-culture  consists  in  hoeing  and  weeding  with  stirring  by  pronged  hoes, 
either  of  the  horse  or  hand  kind.  Some  earth  up,  but  tliis  is  unnecessary,  and  even  ii»- 
jurious,  as  tearing  the  surface-roots. 

5357.  The  madder-crop  is  taken  at  tlie  end  of  ^  the  third  autumn  after  planting,  and 
generally  in  the  month  of  October.  By  far  the  best  mode  is  that  of  trenching  over  the 
ground,  which  not  only  clears  it  effectually,  but  fits  it  at  once  for  another  crop-  But 
where  madder  has  been  grown  on  land  prepared  by  the  plough,  that  implement  may  be 
used  in  removing  it.  Previously  to  trenching,  the  hfiulm  may  be  removed  trith  an  old 
scythe,  and  carted  to  (he  farmery  to  be  used  as  litter  to  spread  in  the  straw-yards. 

5358.  Drying  the  roots  is  the  n^xt  process,-  which,  in  very  fine  seasons,  may  sometimtt 
be  effected  on  the  soli,  by  simply  laying  the  plants  on  it  as  they  are  taken  up ;  but  in 
moat  seasons  they  require  to  be  dried  on  a  kiln,  like  that  used  for  malt  or  bops.  They 
«re  dried  till  they  become  brittle,  and  then  packed  up  in  bags  fot  sale  to  the  dyer. 


■ble  (0  iti  cultivation. 

5360.  Ik  judging  of  tht  qualily  i^  madder-rooti,  tbe  beit  is  that  wh[di,  on  bdnr 
bralcen  In  tno,  has  a  brightish  red  or  purplbh  appcmtBDcejWithouI  any  yellair  c*>t  beine 
eihibiied. 

S3G1.  JHeiurn/'iBnrfifcr-roortischieflyindydnganilcBlico-printing,  Tbe  haulm  which 
sccumulMeii  on  the  surface  of  the  Geld,  ia  the  coune  of  three  yesn,  may  be  carted  lo  tbe 
farni-yarJ,  andfenaenled  slang  wiib  horse- dung.  It  bis  the  linguUr  property  of  dyeing 
the  hnmi  of  t)ie  animals  nho  eat  it  of  a  red  .color. 

5363.  Madder-seed  in  abundance  may  be  collected  ftimi  the  planta  in  tbe  September 
of  tbe  second  and  third  years;  but  it  is  nerer  so  propagated. 

5363.  Madder  it  Kmelimet  blighlcd;  but  in  general  it  has  few  di»eaa». 

ScniCT.  5.    IFoad. — /*ifif  (uidrmo,  L.   TelnuL  Sdig,  L.  Kad  Cmc^erea,  J.   PaiUl,VT.; 
Wotti,  Oer.  I   Gualda,  Spaa.  ;  and  Guadi,  Ital.  {_fig.  592.) 

5364.  Tlie  commtin  wood  a  a  biennial  plant  with  ■  fudform  fibrous  rwM,  and  smooth 
branchy  uem  rising  froui  three  to  fite  feet  ia  height  It  if  ■  natirc^  ot  naluraliied  id 
England,  flovers  from  May  to  July,  and  its  seeds  are  ripe 

from  Juty  to  September.  It  has  been  cultivated  in  France 
for  on  unknown  length  of  lime,  and  was  introduced  lo 
England  in  ISRS,  and  grown  with  success.  It  is  now 
chiefly  cultiTated  in  Lincolnshire,  where  it  ia  a  common 
practice  to  lake  rich  fiat  tracts  near  rirers,  at  a  high  price, 
for  the  purpose  of  growing  it  fur  two  or  four  years. 
Thot«  wtio  engage  in  Ihii  sort  of  culture,  forni  a  sorl  of  i 
colony,  and  move  from  place  lo  place  as  they  complete 
their  engagements*  It  i&  sometimes,  however,  grown  by 
stationary  farmers,  llie  leaver  are  the  parts  of  tlut  plant 
used,  and  it  is  considered  as  a  severe  crop. 

5365.  There  is  a  mrief^  of  woad  called  the  dalmatian, 
described  by  Miller,  and  also  a  wild  sort,  but  only  tlie 
common  is  cultivated  la  this  couctry. 

5366.  T/ie  tail  for  woad  should  be  deep  and  perfedly 
fresh,  such  as  those  of  llie  Hcij,  mellow,  loamy,  and  deep 
vegetable  kind.  Where  this  culture  is  carried  to  a  consi- 
derable degree  of  perfection,  as  in  Lincolnshire,  the  deep,  

rich,  putrid,  slluvial  soils  on  tlie  fiat  tracts  extending  upon  tbe  borders  of  tbe  large  river^ 
are  chiefly  eniployed  for  the  growth  of  this  sort  of  crop  ;  and  it  bat  been  shown  by  re- 
peated trials  that  it  answers  most  perfectly  when  they  are  broken  up  for  it  innttediately 
from  a  Male  of  sward. 

£367.  The prei»ralion  of  the  soil,  when  woad  is  to  be  grown  on  grass  land,  may  either 
be  eflected  by  deep  ploughings,  with  tlic  aid  of  the  winter's  frost ;  cross  ploughing  and 
barmwing  in  spring ;  by  deep  ploughing  and  harrowing  in  spring ;  by  paring  and 
burning ;  or  by  trench  ploughing,  or  spade  trenching.  Tbe  first  mode  appears  the  worst, 
aa  it  is  ncit  to  impossible  to  reduce  old  turf  in  one  year,  and,  even  if  this  is  done, 
the  danger  from  (he  grub  and  wire-worm,  is  a  suRicient  argument  against  it.  By 
ploughing  deep  in  February,  and  soon  afterwards  sowing,  the  plants  may  germinate  before 
tbe  grub  is  able  to  rJK  to  Uie  surface;  by  trench  ploughing,  the  same  purpose  will  be 
more  cifectually  obuined  ;  and,  best  of  all,  byapade  trenching.  But  a  method  which  is 
equally  effectual  with  the  fint,  more  eipeditious,  and  which  has  a  superiority  over  it  in 
more  completely  dtntroying  grubs,  insects,  and  other  vermin,  which  are  apt  to  feed  on 
the  plants  in  their  early  growth,  is  that  of  paring  and  burning,  llus  is,  however, 
chiefly  practised  where  tlie  sward  is  rough  and  abounds  with  rushes,  sedge,  and  other 
plants  of  the  coarse  kind,  but  might  be  bad  recourse  to  on  others,  with  benefit. 

536S.  Tie  lime  of  nmiing  may  be  extended  from  February  to  July.  Early  sowing, 
however,  is  tji  be  preferred,  as  in  that  case  the  plants  come  up  stronger  and  afjbrd  moi« 
produce  the  first  season. 

5369>  The  made  of  naiag  is  generally  broad-cast,  but  tbe  plant  might  be  most 
■dvanta^uily  grown  in  rows  and  cultivated  with  the  hurse-hoe.  The  rows  may  b* 
nine  indies  or  a  foot  apart,  and  the  seed  deposited  two  inches  in  deptli.  The  quantify 
of  seed  for  the  broad.cist  method  is  five  or  sii  pounds  to  the  acre  ;  for  the  drill  mode, 
two  pounds  are  more  thsn  suRicienl,  the  seed  being  smaller  than  that  of  the  turnip. 
New  seed,  where  it  can  be  procured,  should  always  be  sowrsin  preference  to  such  as  hies 
been  kepi  for  some  time;  but  when  of  Iba  latter  kind,  it  sboali)  ba  steeped  for  som* 
lime  brfore  it  is  pat  into  tbe  ground. 

Si  « 


MS  PRACTICE  0F  AORICULTURE.  Pasit  UL 

5870.   The  4»Jier»euUure  of  the  wotd  ttmsitts  in  hoeing,  (liinnttg^,  praiig-ctirriag,  nd 
weeding,  wUdi  operations  may  be  pnictind  by  band  or  horse  tools,  as  in  die  culture  of  teazle. 

6S71.  In  rttpect  to  the  bushtett  qf  gathering  the  crops  with  the  ■pring.aown  ones,  the  loret  will  ffow- 
xally  be  ready  to  be  gathered  towards  the  latter  end  of  June  or  DcgUining  of  Julr»  aooording  to  the 
nature  of  the  aolL  aeaion,  and  climate ;  but  for  those  put  in  at  a  later  period  in  the  summer,  they  aie 
often  fit  to  be  gathered  earlier.  This  business  should,  nowever,  constantly  be  executed  as  soon  as  the 
leaTes  are  Ailly  grown,  while  they  retain  their  perfect  green  color  and  are  highly  succulent,  m»  when 
they  are  let  remain  till  they  begin  to  turn  pale,  much  of  thdr  goodness  is  said  to  be  expended,  and  they 
become  less  in  quantity,  and  of  an  inferior  quality  for  the  purposes  of  the  dyer.  In  the  execution  m 
this  sort  of  business,  a  number  of  baskets  are  usually  provided  in  proportion  to  the  extent  of  the  crop. 
Into  whldi  the  leaves  are  thrown  as  they  are  taken  from  the  plants,  whidi  is  eObctcd  t^y  the  hand,  by 
grasping  Uiem  firmly  «nd  giving  them  a  sort  of  a  sudden  twist.  In  favorable  seasons,  where  the  soib  are 
nch,  the  plants  will  often  rise  to  the  height  of  eight  or  ten  inches ;  but  in  other  circumstances  they 
seldom  attain  more  than  (bur  or  five :  and  where  the  lands  are  well  managed  in  the  culture  of  the  plants, 
they  will  often  alfbrd  two  or  three  gatherings,  but  the  best  cultivators  seldom  take  more  than  two,  which 
are  sometimes  mixed  together  in  the  manufacturing  of  them.  It  is  necessary,  that  the  after  cnniingi, 
when  they  are  takeni  are  constantly  kept  separate  from  the  others,  as  they  would  injure  the  whole  if 
Mended  tcnether,  and  considerably  diminish  the  value  of  the  produce.  It  is  said  that  the  best  method, 
where  a  third  croppteg  is  either  wnoUy  or  partially  made,  Uto  keep  It  separate,  forming  It  into  an  InfiBriK 
kind  of  woad. 

5S72.  J%e  jyroduce  is  mostly  from  about  a  ton  to  a  ton  and  a  half  of  green  leaves.  The 
price  Taries  considerably ;  but  for  woad  of  the  prime  quality,  it  is  often  from  twenty- 
iwe  to  thirty  pounds  the  ton,  and  for  that  of  an  inferior  quality  six  or  seven,  and 
sometimes  much  more. 

537S.  To  prepare  it  for  the  d^er,  it  is  bruised  by  machinery  to  press  the  watery  part; 
it  is  afterwards  formed  into  balls  and  fermented,  re-ground,  and  fmnented  in  vats,  where 
it  is  evaporated  into  cakes  in  the  manner  of  indigo.  The  haulm  is  burned  for  manure 
or  spread  over  die  straw-yard,  to  be  fermented  along  with  straw-dung. 

5S74.   The  %tte  of  woad'in  dyeing,  is  as  a  basis  for  the  black  and  other  colors. 

5375.  To  save  ued,  leave  some  of  the  plants  undenuded  of  tiieir  leaves  the  second 
year,  and  when  it  is  ripe  in  July  or  August,  treat  it  like  turnip-seed. 

5376.  The  ottfy  dtKOKS  to  which  the  woad  is  liable,  are  the  mildew  and  rust ;  when 
young  it  is  often  attacked  by  the  fly,  and  obliged  to  be  re-sown,  and  this  even  on  winter- 
ploughed  grass  lands  more  than  once. 

SuBsiCT.  6.     Wdd  or  Dyer*s  Weed.  —  Beteda  ItOeola^  L.  Dodee.  Trig.  L.  and  Cappari- 

deeBfJ.    Gaude,  Fr. ;  JTattd,  Ger.  (Jig.  593.) 

5377.  Weld  is  an  imperfect  biennial,  with  small  fusiform 
roots,  and  a  leafy  stem  from  one  to  three  feet  in  heighth. 
It  is  a  native  of  Britain,  flowers  in  June  and  July,  and 
ripens  Its  seeds  in  August  and  September.  It  is  cultivated 
in  a  few  places  in  England,  and  chiefly  in  Essex,  for  its 
spike  of  flowers  and  sometimes  also  for  its  leaves,  both  of 
which  are  used  in  dyeing.  Its  culture  may  he  considered 
the  same  as  that  of  woad,  only  being  a  smaller  plant  it  is 
not  thinned  out  to  so  great  a  distance.  It  has  this  advan- 
tage for  the  farmer  over  all  other  coloring  plants,  that  it 
only  requires  to  be  taken  up  and  dried,  when  it  is  fit  for 
the  dyer.     It  is,  however,  an  exhausting  crop. 

5378.  Wdd  will  grow  on  any  soil,  h\i%  fertile  loams  pro- 
duce the  best  crops.  In  Essex,  it  is  grown  on  a  stiff 
loam,  nioderately  moist.  The  soil  being  brought  to  a  fine 
tilth,  the  seed  is  sown  in  April  or  the  beginning  of  May, 
generally  broad-cast.  The  quantity  of  seed  is  fW>m  two 
quarts  to  a  gallon  per  acre,  and  it  should  either  be  f^resh, 
or  if  two  or  three  years  old,  steeped  a  few  days  in  water 
previously  to  being  sown.  Being  a  biennial,  and  no  advantage  obtained  ftom  it  the 
first  year,  it  is  sometimes  sown  with  com  crops  in  the  manner  of  clover,  which,  when 
the  soil  is  in  a  very  rich  state,  may  answer,  provided  also  that  hodng,  weeding,  sod 
stirring  take  place  as  soon  the  com  crop  is  cut.  The  best  crops,  however,  will  obvioosfy 
be  the  result  of  drilling  and  cultivating  the  crop  alone,  llie  drills  may  be  a  foot 
asunder,  and  the  plants  thinned  to  six  inches  in  the  row.  In  the  broad-east  mode,  it  is 
usual  to  thin  them  to  six  or  eight  inches  distance  every  way  :  often  when  weld  succeed 
corn  crops,  it  is  never  either  thinned,  wed,  or  hoed,  but  left  to  itself  till  the  plants  are 
in  full  blossom. 

5379.  The  crop  is  taken  by  pulling  up  the  entire  plant,  and  the  proper  period  for  this  purpose  is  wbcn 
the  bloom  haslieen  produced  the  whole  length  of  the  stems,  and  the  plants  are  lust  beginning  to  tnn 
of  a  light  or  yellowish  color;  as  in  the  beginning  or  middle  of  July  In  thcucond  year.  The  punts  an 
wually  from  one  to  two  feet  and  a  half  in  height    It  is  thought  by  some  advantageous  to  pull  it  rsmer 

.  early,  without  waiting  for  the  ripening  of  the  seeds,  mm  by  this  means  there  will  not  only  be  the  gn*S 
znroDortion  of  dye.  but  the  Und  will  be  left  at  liberty  for  the  reception  of  a  crop  of  wheat  or  tunsips:  nil 
in  this  case,  a  small  part  must  be  left  solely  for  the  purpose  of  teed.  In  the  ezecneioa  of  tte  won  tw 
plants  are  drawn  up  by  the  roots  in  small  handAUs,  and  set  up  to  dry,  after  each  handftd  has  bcca  tied  ap 
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ey,  bowerer,  become  raffldentlr  dry  by  turmqg  without  being  wt  up.  After  they  have  remained  till 
ftilly  dry,  which  ismottly  effected  in  the  oourK  of  a  week  or  two,  they  are  bound  up  into  larger  bnndlea, 
that  contain  each  sixty  handAib,  and  which  are  of  the  w«^ht  of  Afty^ix  pounds  each :  sixty  of  these  bun. 
dies  constituting  a  load,  lliese  last,  in  places  where  this  kind  of  crap  is  much  giowtv  aM  tied  upl^  a  sttiiiig 
made  for  the  purpose,  and  sold  under  toe  title  of  weld  cord. 


5S80.  The  produce  of  weld  depends  much  on  the  nature  ef  thewaeon;  but  from 
half  a  load  to  a  load  and  a  half  is  the  quantity  most  commonly  aflforded,  which  ie  usually 
sold  to  th»  dyers  at  from  five  or  six  to  ten  or  twdve  poun<b  the  load»  and  sometimes 
considerably  more*  It  is  mostly  bought  by  persons  who  afterwards  dispose  of  it  to  the 
dyers  occasionally,  as  they  find  it  convenient.  The  demand  for  it  is  sometimes  very  little, 
while  at  others  it  is  so  great  as  to  raise  the  price  to  a  high  d^ree.  It  is  sometimes  gathered 
.  green  and  treated  like  woad  or  indigo;  but  in  general  the  dried  herb  is  used  by  Sut  dyers 
in  a  state  of  decoction. 

5381.  The  tue  ^  weld  in  4y«tng  is  for  giving  a  yellow  color  to  cotton,  wooHen,  mohair, 
silk,  and  linen.  Blue  cloths  are  dq[>ped  in  a  decoction  of  it»  which  renders  them  gveeo ; 
and  the  yellow  color  of  the  pain^  called  Dutch  pink,  is  obtsined  from  weld. 

5582.  To  save  teed,  select  a  few  of  the  largest  and  healthiest  plant%  aad  kav«  them  to 
ripen.     Tlie  seed  is  easily  separated. 

5583.  The  chief  diaeaee  of  weld  is  the  mildew,  to  which  it  is  vciy  liable  when  yom«gy 
and  this  is  one  reason  that  it  is  often  sown  with  other  crops. 

ScasxcT.  7.  The  Battard  Saffron.  —  Carihamu*  tinctoriuSy  L.  Syngen,  Taljfg.  ^quci*  L. 
and  CynarocephaletBy  J.     Carlhamet  Fr. ;   WUder  Sajran,  Get,    {Jig,  170.) 

5384.  The  btukard  mffron  is  an  annual  plant,  which  rism  with  a  stiff  ligneous  stalk, 
two  feet  and  a  half  or  three  feet  high,  dividing  upwards  into  many  branches,  with  ovate 
pointed  sessile  leaves.  The  flowers  grow  single  at  the  extremity  of  each  branch;  the 
heads  are  laige,  enclosed  in  a  scaly  calyx  $  each  scale  is  broadat  the  base^  flat,  and  formed 
like  a  leaf  of  the  plant,  terminating  in  »  sharp  spine.  The  lower  part  of  the  calyx 
apreads  open,  but  the  scales  above  closely  embrace  the  florets,  which  stand  out  near  an 
inch  above  the  calyx ;  these  are  of  a  fine  saAon  color,  and  this  is  the  part  winch  b 
gathered  for  the  use  of  the  dyer. 

5385.  Rgroun  naiuraUif  in  Egjfpl  and  some  of  the  warm  parts  of  Asia,  but  bring  an  annual  our  summers 
admit  of  iu  gtriog  through  a  course  of  existence  in  this  oounCry.  8own  in  AprtI,  it  flowen  in  July  and 
August,  and  the  seeds  ripen  in  autumn ;  but  if  the  season  ptoires  cold  and  moist,  when  the  plants  are  in 
flower,  there  will  be  no  good  seeds  produced;  so  that  theicare  icfw  sesaans  wherein  the  seeds  of  this  plant 
come  to  perfection  in  England. 

538a  It  it  enltivaied  in  great  pleniy  la  Gtrmanif,  and  was  formerly  grown  th  England.  In  Homghtoit§ 
CoUectkMU,  it  is  related  by  a  gentleman,  in  1683,  that  twenty-flve  acrev  in  the  vale  of  Evesham,  in  Gloucester- 
shire,  was  sowed  with  this  seed ;  the  soil  a  mixed  sand  of  about  fifteen  shillings  an  acre  value :  it  bore  a 
crop  of  wheat  the  year  before,  was  drtssed  for  barley,  and  had  a  harrowing  extraonUnary.  This  piece  of 
ground  was  taken  for  two  years  by  an  adventurer  in  this  seed,  at  the  rate  of  twenty.flve  pounds  per  acre,  in 
oonslderation  that  this  plant  is  said  to  be  a  great  impoverisher  of  land.  He  sold  the  flowers  in  London 
for  10^  per  pound ;  a  price,  he  said,  much  below  his  expectaUon.  He  gained  above  thirty  shUlinga 
an  acre  dear  profit,  excepting  the  i»ice  of  the  seed ;  but  or  this  there  was  a  plentiful  return  (about  one 
hundred  and  forty  bttsheb)  which,  had  it  been  well  managed, would  have  amounted  to  a  considerable  value. 
Like  most  other  manuftctorial  plants  it  is  considered  an  unpiiDverisher  of  the  ground  |  both  by  exhausttog 
it,  and  by  aflbrding  but  little  haulm  as  manure. 

5387.  The  toil  it  requires  is  light,  and  the  preparation  and  culture,  according  to  Von 
Thaer,  equal  to  that  of  the  garden.  The  seed  is  sown  in  rows,  or  deposited  in  patches^ 
two  ket  apart  every  way,  and  when  the  plants  come  up,  they  are  thinned  out,  so  as  to 
leave  only  two  or  tliree  together.  The  soil  is  stirred  and  wed  during  summer.  In  Au- 
gust the  flowers  begin  to  expand  :  the  petals  of  the  florets  are  then  to  be  cut  off  with  a 
blunt  knife  and  dried  in  the  shade,  or  on  a  kiln,  like  the  true  saffron.  Tliis  operation  is 
made  in  the  early  part  of  the  day,  and  continued  daily  till  October.  The  plants  are  then 
pulled  up,  sheaved  and  shocked,  and  threshed  for  their  seed.  ^ 

5SSS.  T/ie  ute  of  the  flower  of  bastard  saffron  is  chiefly  in  dyeing.  It  is  also  put  in  soups, 
pies,  and  puddings,  like  the  leaves  of  the  marigold  or  the  common  mfiron.  The  oil  pro- 
duced firom  the  seed  is  used  both  in  medicine  and  painting.  Tbe  stalks  of  the  plant  are 
commonly  burnt  as  manure, 

4 

SuBSXCT.  8.     Of  variout  Ptantt  which  have  been  propoted  at  tubttUuiet  for  the  Thready 

and  dyeing  Plantt  grown  in  Britain, 

5389.  Though  few  of  thete  are  likely  to  come  into  culHoaUont  yet  it  may  be  useful  to 
notice  tbem  with  a  view  of  indicating  our  resources  for  extraordinary  occasions ;  leadiiig 
the  young  cultivator  to  reflect  on  the  richness  of  that  immense  store-house,  the  v^etable 
kingdom ;  and  pointing  out  sources  of  experiment  and  research  for  the  amateur  agricul- 
turist. Every  kind  of  limitation  has  a  tendency  to  degrade  the  mind,  and  lessen  enter- 
prise. The  plants  to  be  here  enumerated,  natttrally  arrange  thefflselvm  as  thread  plants 
and  coloring  plants. 

5390.  Tkt thread fkuUi  tUt have  been  triad  are  the  wkkfint^mM,  wtica 
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(or  nrtllc),  tbe  iputhini  juneeam,  aod  aei^iuium  (bnxniM),  epilobium  ingiiitifaliiim, 
criapborum  polyiuchion,  lit.  He  Mclepiu  tyriiKi,  Syrian  twallow-irort,  or  Virginiu 
nlk,  U  a  creeping-rooted  pvreaiual,  wilh  Btrong  erect  stems  fram  four  to  ui  feet  higlk.  Ll 
U  ■  nuire  of  Virginia,  and  flowers  in  July.  Tbe  flowErs  are  succeeded  by  pods  con- 
taining a  dovn  or  cotton,  which  the  poor  people  in  Virginia  coilpct  and  fill  fb«T  beds 
with.  In  Gemiany,  and  eipecially  uLeigniit,  tuiempts  were  made,  in  1T90  and  ISOO, 
Von  Tbaer  infoisii  us,  to  eulllTale  the  [riant  ss  a  subMitute  tor  cotton  ;  tbe  pUml  <•» 
found  lo  grow  readily  on  a  poor  itnl,  but  the  growen  could  not  undersell  the  importcn, 
nor  produce  »  good  an  article.  Tlie  eriophorum  polyaiachion,  or  cotton  grasi,  grows 
abundantly  in  our  bogi,  and  its  Keds  btb  romisfaed  with  a  cottony  substance,  ^tliered 
by  the  country  people  to  stuff  pillows.  Sec.  I'hia  sobitance  has  been  spun  and  note  into 
very  good  dotb.  The  comoion  nettle  affords  a  libre  wbicb  baa  also  been  spun  aod 
manuractured.  Hie  Sbre  of  the  tpariiuni  junceum,  rush-like,  or  Spanish  broom,  * 
native  of  tbe  aouth  of  Kuropcj  but  qnitt  bardy  in  Britain,  ia  made  into  very  good  cloth 
both  in  tlie  south  of  Prance  and  in  Spain,  liie  fibre  of  the  common  broom  nukn  an 
inferior  description  of  cordage  in  the  former  country.  Tbe  epilobium  angtntifbliuDi, 
and  other  species  of  willow  herb,  common  by  the  atde^  of  brooks,  affbrds  a  rery  good  fibre, 
a*  do  a  great  »»riety  of  plants  :  and  in  Sweden  a  strong  doth  i>  made  from  the  items  af 
.  tbe  wild  bop  {HiimiUui  Ivjmlui),  and  the  same  thing  has  been  done  in  Ei^land.  ( IVau. 
Soc.  ArU.  1791.)  It  might  be  worth  the  attention  of  any  one  who  lud  leisure  to  col- 
lect a  few,  say  only  two  sialics,  of  a  great  number  of  species  from  a  botanic  garden,  Go 
fmmeise  them  a  sufficient  lime  in  soft  soap  and  wann  water,  and  pnne  their  ateoluie  ind 
ComparatiTe  value  as  fibre  plants. 

5391.  Of  coloring  /ilaMt,  the  number  that  may  be,  and  eren  are  employed,  is  almost  end- 
less. The  reader  has  only  lo  look  into  any  botanical  catalogue,  and  observ*  the  number 
of  plants  whose  specific  name  is  formed  from  tbe  adjective  (inctoiius ;  and  still  tbeie, 
though  numerous,  are  only  a  small  pan.  On  looking  into  The  Flora  Britaaniat,  o- 
Flora  Sueaa,  he  will  then>  find  a  number  of  plants,  trees,  and  even  mosaes  and  terns  uied 
for  dyeing.  A  number  hare  been  tried  in  tliis  country  and  given  up ;  as  an  instance  we 
nwotioo  gallium  verum,  tried  in  1 789,  (when  the  price  of  madder  was  li^,)  under  die 
authority  of  the  privy  council  for  trade. 

SiCT.  II.      Planli  cultivaledfor  the  Brcaery  aitd  Dittillay. 

5392.  Of  plants  grown  eipreasly  for  their  use  in  (Af  Smeery,  the  oiily  one  rf  conse- 

Sience  is  the  bop  ;  the  anise  and  carmway  are  grown  on  a  very  limited  scale  for  tbe 
sullery. 

SaasiCT.  I.      The  Hop.  —  Bumulia  lapulut,  L.     Diter.  PtMan.    I~   and  Urneta,  i- 
fiimblan,  Fr. ;  Hojqien,  Gar. ;  Lupuia,  Span.  ;  and  Lupolo,  Ilal.   (Jig.  591.) 

5393.  The  hop  is  a  perennial  rooted  plant, 
with  an  annual  twining  stem,  which  on  poles  or   ^ 
In  hedges  will  reach  the  height  of  from  twelve  to  7 
twenty  feet  or  more.     It  is  a  lutive  of  Britain,   f 
and  most  parts  of  Europe  in  hedges,  flowering   \ 
in  June,  and  ripeniog  its  seeds  in  September.    ^ 
The  female  bloasom  is  tbe  pan  used  :    and  as  the 
male  and  fenule  flowers  are  on  diflerent  plants, 
the  female  only  is  cultivated.     When  tlie  hop 
was  first  used  for  preserving  beer,  or  cultivated 
for  that  purpose,  is  unknown ;  but  its  culture  ^ 
was  introduced  to  tUa  country  from  Flanders  in  « 
the  reign  of  Henry  VIII.     Waller  Blilh,  in  his  <{ 
EaglUh  ImproBer  Imlmnxd,  1649,  tbe  .Sd  ed., 
1653,  p.  240,  has  a  chapter  upon  improvement  by    / 
plantations  of  hops.  &c.    He  observes  that  "  hops    \ 
vAt  then  grown  to  be  a  national  commodity  :    ' 
but  that  it  was  not  many  years  since  tlie  famous 
dty   of  London   petitioned   the   pnrliament  of 

England  against  two  anusancies,  and  these  were  Newcastle  oods,  in  r^ud  to  their 
atench,  &c.,  and  hops,  in  r^ard  they  would  qtoyl  the  taate  of  drink,  and  endang^  tbe 
people ;  and  hod  tbe  parliament  been  no  wiser  than  they,  we  bad  been  in  a  measure 
[Hned,  and  in  a  great  measure  starred,  which  is  just  answerable  to  the  principles  of  (bate 
men  who  cry  down  all  devices  or  ingenious  discoveries,  as  fAojects,  and  thereby  sliSe  aod 
choak  impTOTeokents. " 

5394.  The  hoji  hat  long  been  cidlimled  extendoelg  in  many  parts  et  England,  hot  nrt 
much  in  Scotland  or  Ir^nd.     According  to  Brown,  hops  are  not  adfaDb^eoas  in  an 
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agricultural  point  of  view ;  bccauso  much  manure  is  abatncted  by  them,  while  little  or 
none  is  returned.  They  are  an  uncertain  article  of  growthi  often  yielding  large  profits 
to  the  cultivator,  and  as  often  making  an  imperfect  return,  iiarely  sufficient  to  defray  the 
expenses  of  labor.  In  fact,  bops  are  exposed  to  many  more  diseases  than  any  other 
plant  with  which  we  are  acquainted  $  and  the  trade  affords  a  greater  room  for  specula- 
tion, than  any  other  exercise  within  tlie  British  dominions,  (i^roivn.) 

5395.  There  are  aeveral  varieUa  of  the  hopi  The  writer  of  ne  Svno^  qf  Butbandry  diitioguishey 
them  under  tbe  titles  of  the  Flembh,  the  Cantetbunr,  the  Ooldings,  the  Fambani,  Arc.  and  aay«,  that  the 
Flemish  U  held  in  the  lowest  estimation  of  any.  .  It  is,  says  he,  of  a  smaller  siae,  of  a  much  closer  contes. 
ture,  and  of  a  darker  green  color  than  any  of  the' rest,  and  mow*  on  a  red  bind ;  and  has  so  near  an  affinity 
to  the  wild  or  hedge.hop,  that  it  would  never  answer  M>r  cuRivatlon,  did  it  not  itossen  the  property  of  resist- 
ing the  blast  with  greater  vigor  than  the  other  kinds }  so  that,  in  vears  when  these  last  axe  covered  with 
flies  and  lice,  the  Flemish  hop  appears  strong  and  healthy.  At  pidcing  time,  Itkewine,  this  kind  of  hop,  be 
says,  takes  less  damage,  either  oy  the  sun  or  rains,  than  any  other ;  and  upon  these  accounts,  it  may 
answer  the  views  of  the  planter  to  have  a  few  acres  of  it,  which  will  secure  him  a  crop  in  a  Uasting  season, 
when  those  of  tbe  more  valuable  class  are  destroyed,  so  as  to  be  worth  nothing. 

5396.  The  toiU  most  favorable  to  the  growth  ofhojfs  are  clays  and  strong  deep  loams ; 
but  it  is  also  of  great  importance  that  the  subsoil  should  be  dry  and  friable,  a  cold,  wet, 
tenacious,  clayey  understratum,  being  found  extremely  injurious  to  the  roots  of  the 
plants ;  as,  when  they  penetrate  below  the  good  soil,  they  soon  become  unproductive, 
and  ultinuitely  decay.  Bannister  says,  that  a  chalky  soil  is,  of  all  others,  the  most  inimical 
to  the  growth  of  this  vegetable ;  tlie  reason  of  which  he  takes  to  arise  from  the  dry  and 
parching  quality  of  the  chalk,  by  which  the  roots  are  prevented  from  absorbing  a  quantity 
of  moisture,  equal  to  the  supply  of  tbe  vine  or  bind  with  sap  during  its  growth ;  for  though 
a  dripping  summer  is  by  no  means  kindly  to  the  welfare  of  the  hop,  yet  since  the  vine  in  a 
healthy  state  is  very  luxuriant,  and  furnished  with  a  large  abundance  of  branches,  leaves^ 
fruit,  &c.  it  follows  that  the  demand  of  moisture  from  the  soil  must  be  proportionably 
great  to  preserve  the  plant  in  health  and  vigor ;  and  for  this  reason  the  ground  ought  not 
to  be  deficient  in  natural  humidity.  Hence  we  generally  find  the  most  luxuriant  vine 
growing  on  such  land  as  is  deep  and  rich,  as  moulds,  &c. ;  and  in  these  grounds  it  ia 
common,  he  says,  to  grow  a  load  on  an  acre.  But  it  is  to  be  observed,  however,  that  the 
abundance  of  fruit  is  not  always  in  proportion  to  the  length  of  the  vines ;  since  those 
soils,  which  from  their  fertility  cause  a  large  growth  of  vine,  are  more  frequently  attacked 
with  the  blast  than  land  of  a  shallower  staple,  where  the  vine  is  weaker  and  less 
luxuriant. 

5997.  But  though  rieft  moulds  generaOff  produce  a  lar^  grovath  vf  hope  (hait  other  ioSt,  there  is  one 
exception  to  this  rule,  where  the  growth  is  frequently  eighteen  or  twenty  hundred  per  acre.  TMs  is  o» 
the  rocks  in  the  neighborhood  of  Maidstone,  in  Kent,  a  kind  of  slaty  ground,  with  an  understratum  of 
stone.  On  these  rocks  there  is  a  large  extent  of  hop.garden,  where  the  vines  run  up  to  the  tops  of  the 
longest  poles,  and  the  increase  Is  equal  to  that  on  tbe  most  fertile  soH  of  any  kind. 

53b8l  The  mo$i  dem-aUe  siitiation/or  a  hap  pUmtation,  is  ground  sloping  gently  towards  the  sooth  or  soutbw 
west,  and  screened  by  moans  of  high  grounds  or  forest-trees,  ttom  the  north  and  north-esst  At  the  same 
time  it  ought  not  to  be  so  confined  as  to  prevent  that  finee  circulation  of  air  i^hich  is  indispensably  necessary 
where  |riMts  grow  so  close  together,  and  to  such  a  height  A  ftce  ctrtiulation  of  air,  ii>  a  hop^round, 
not  only  cfmduces  to  the  health  and  vigor  of  the  plants,  but  also  prevents  the  crop*  ftom  beii^  blighted, 
or  what  the  hop-farmers  call  fire-blasted,  which  often  happens  towards  the  middle  of  a  large  close  pUntcd 
hop  ground ;  while  the  outsides,  in  consequence  of  the  more  free  dtculation  of  dr  that  there  taka  pitoe, 
noeive  no  injury  whatever. 

5399.  Bannister  asserU,  that  those  fields  that  lie  within  a  few  miles  of  the  sea,  or  in  the  neighborhood  of 
marshy  or  fenny  levels,  are  seldom  favorable  to  the  growth  of  hops,  as  such  grounds  generally  miscarry  in 
a  blasting  year  *,  and  Uiough,  fTom  the  fertility  of  the  soil,  they  may  perhaps  bring  a  plentiful  eropiir  those 
aeasons  when  the  growth  is  general,  such  situation  is  by  no  means  an  eligible  spot  for  a  hop  ground.  In 
Worcestershire  and  Herefordshire  hops  are  very  generally  grown  between  the  rows  of  f^it  trees  in  dug 
or  ploughed  orchards. 

5400.  In  preparing  the  ioil  previously  to  planting,  considerable  attention  is  necessary 
by  fallowing,  or  otherwise,  to  destroy  the  weeds,  and  to  reduce  th^  soil  to  as  pulverised  a 
state  as  possible.  The  ridges  should  also  be  made  level,  and  dung  applied  with  a  liberal 
hand.  The  most  effectual  preparation  is  trenching  either  by  the  pbugh  or  by  manual 
iabor. 

5401 .  The  mode  of  planting  is  generally  in  rows,  making  the  hills  six  feet  distant  from 
each  other;  though  there  are  some  people  who,  from  avaricious  motives,  prefer  a  five-feet 
plant.  But  as  this  vegetable,  when  advanced  in  growth,  produces  a  lai^e  redundancy  of 
bind  or  vine,  and  leaves,  it  should  seem  that  six  feet  cannot  be  too  wide  a  distance ;  and  that 
those  which  are  planted  closer  will,  from  too  confined  a  situation,  be  prevented  from  en- 
joying a  free  circulation  of  the  air ;  from  which  much  injury  may  proceed,  as  blasts, 
mildews,  mould,  and  other  accidents,  not  to  mention  the  disposition  of  the  vine  to  house 
or  grow  together  at  the  tops  of  the  poles,  whereby  the  hops  are  so  overshadowed  as  to  be 
debarred  the  influence  of  the  sun,  and  thus  not  arrive  to  half  their  growth. 

5I08L  As  the  pUttders  d^ffh-  in  their  number  of  bills  to  be  made  on  the  same  given  qnaotifly  of  land,  so 
are  they  no  less  capricious  as  to  the  manner  of  pladng  them ;  some  choosing  to  set  them  out  with  the  most 
cautious  reguburity  In  rowl  of  eqtial  distances,  whibt  others  prefer  a  triangular  plant  The  former  method 
has  this  advantage  over  the  other ;  that  the  intervals  may.  In  the  earlv  part  of  the  summer,  be  kept 
cleMi  by  Joeaos  of  the  cultivator  and  harrow,  f^om  which  the  latter  is  excluded  by  thdr  irrtaular 
statfaM ;  and  thus  the  ground  must  be  tilled  by  the  hoe  at  a  great  Increafe  of  charge,  as  the  lamciabor 
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^liy  tlMB  half  a  ^MUi  UboffWk  can  irith  ft  hOB. 


5408.  Theor«Ua«i7JMU(mybf;iitmM>igf»*it>i^ 
plants,  or  such  m  fafeve  beMi  ttuned  fiMr  one  9iiinitn«t  4n  t  f^deii  nre  used,  tlien  b j  pknting 
«n  autumn  Avnife  produce  may  be  had  the  Mcceeding  year.  But,  acCKA-ding  tb  tbe  aWdidr 
of  TAtf  iV<no  Farmar^t  CaUmdar,  **  fhe  tMM  Ibr  plnting  is  tcMBinouly  thatt  of  dressi&g  and 
pruning  the  old  ▼iaes  when  cuttings  may  be  had,  which  Is  in  March  or  April ;  but  when 
MM>t-«et8  are  used,  at  on  the  oocasion  of  gmbbmg  up  an  old  plastalian,  October  to  the 
beginning  <f£  November.  But  at  wfaatarer  period  Ibey  acre  pfainted,  great  caSre  Aouhl  be 
taken  that  the  same  sorts  be  planted  togelifaar,  as  by  this  means  there  are  adnmtagcs  derived 
4a  their  after-culture^'* 

5404.  The  pianti  or  iHtttingi  ate  probmred  IWmi  the  old  Mools ;  each  should  hate  twir 
Joints  or  eyes ;  from  the  one  which  is  placed  i«  the  g^round,  springs  the  root ;  and  fran 
tbe  other  the  stalk,  provineially  the  bhtd ;  they  ^bouM  be  made  from  the  most  heahbj  and 
atoong  binds,  each  being  cut  to  tbe  length  of  Ave  or  six  luchca.  Those  to  be  nursed  art 
planted  in  rows  a  foot  apart,  and  six  inches  asunder  in  u  garden;  and  the  odwrs  at  enoe 
where  they  are  to  remain. 

SMS.  fhemgde  (fpetfamimm  tkt  oper^thH  of  plMitfnt  ta  Kent  Is ai^Mlowi :  the  bnd  havfait  been  pn* 
▼iourty  deaoed  and  prepared,  dung  ■  laid  on  tbe  field  la  nnall  he^n  nearthe  plaoes  ♦beke  It  is  mpoMd 
to  plant  the  bop  sUp«  or  aeta.  Theae  plaoes  are  oommonly  marked  off,  by  placing  a  number  of  stales  at 
proper  and  regular  distances ;  that  doae,  small  pita  are  Tormed  by  taking  out  a  spit  or  spade  dqpth  of  earth ; 
«HM  the  earUi  below  bdng  gebtly  looted,  a  cerulta  quamtitT,  ftboat  hall  a  butfi^,  of  d«og  is  uud  thereon  f 
then  tbe  earth  that  was  fennerly  taken  out  is  agatai  lepUoeo,  and  so  Much  added  aa  to  fans  a  anwll  hiUock. 
On  thia  hiUock,  flye,  six,  or  seven  sets,  procured  from  the  roots  or  shoots  of  the  old  acoek,  are  dlbUed  in. 
Tbe  plants  are  irfaced  in  a  circular  form  towards  tbe  top  of  the  hillock,  and  at  the  distance  office  or  dx 
Inches  from  each  other.  They  are  nude  to  incliDe  towards  Uie  oenire  of  the  hiUo^  wliei«aaethcr  phot 
k  commonly  placed. 

5406.  AnatHfrvtodeifCpkaiatig  is  as  follows :  fetrlke  fbrrows  with  the  plough  equally  distant,  dgjhtfecc 
asunder ;  wh«n  finished,  repeat  the  same  acroat  in  the  oppoaRe  ditvetion,  which  wiR  diTtdethe  piece  iMo 
eight-foot  aquarea.  The  biila  are  to  be  made  where  the  Airrowa  croaa  each  otirar,  and  tke  hotse-lioe  nap 
tie  admitted  between  the  rowa  both  wava.  According  to  the  Suiblk  husbandry,  tbe  {Aaatations  are 
formed  into  beda  sixteen  feet  wide,  by  digging  tt«nches  about  tbrre  Itet  WTde,  and  IwO'  or  three  fM 
4eepi  the  earth  thatoomea  out  being  spread  upon  the  beda,  and  the  whole  dug  and  lewJIcti,  Upon  this 
thev,  in  March,  form  the  holes  six  feet  asunder  every  way,  twelve  inclies  diameter,  ami  a  spit  dccis  by 
which  three  rows  are  formed  on  each  bed.  Into  each  hole  they  put  about  half  a  peel «  very  rotten  dung* 
««  rioh  compost  j  taatter«anh  upon  it,  and  plant  aets  In  each,  drawing  earth  enough  to  theu  aftcfWatft  to 
form  Bometning  of  a  hillock. 


5407.  jin  irUerval  crop  is  generally  taken  the  first  summer  of  a  hop  plantation, 
are  very  generally  grown,  and  Bannister  is  of  opinion  that  two  row»  of  beans  may  be 
planted  in  each  interval  withcNit  any  damage  to  the  hope,  whether  bedded  sets  or  cuttii^ 
In  the  latter  case,  this  method  may  be  pursued  the  second  ytear,  at  the  end  of  which  itt 
vine  from  the  cuttings  will  not  be  in  u  forwarder  state  than  that  from  the  bedded  sets  ia 
the  first  autunm  after  planting.  Othera,  however,  tUnk  tbtt  neither  beans,  oriibage^  or 
uny  other  plants,  except  omons,  should  be  put  in. 

5408.  The  qfler-cultwre  of  the  hop,  besides  the  usual  processes  o^  boeing^  weedbg, 
stirring,  nnd  manuring,  includes  earthxng-up,  staking,  and  winter  dressing. 

5409.  Hoeing  in  hop  plantations  may  always  be  performed  by  a  horse  implement,  and  one 
in  use  for  this  purpose  in  the  bop  counties,  is  known  by  the  name  of  bop-oidget,  and  of 
which  the  expanding  horse-hoe  (^.  308.)  is  an  improvement;  ivben  the  hop-stools  ttt 
formed  in  the  angles  of  squares,  the  intervals  may  be  hoed  both  lengthways  and  across 
•nd  nothing  is  thus  left  to  be  performed  by  manual  Isibo^  but  pultiug  out  anj  weeds 
which  may  rise  in  the  hills. 

5410.  Stirring,  in  the  hop  districts,  is  chiefly  performed  in  winter  by  a  three-prong- 
ed totk  (  provineially  spud),  but  it  nright  be  eipiaily  ^ell  effected  then  or  at  aliy  season  of 
tbe  year  by  the  common  plough,  and  the  expanding  horse  hoe,  set  with  ceolters  or  prongs. 
With  the  use  of  the  latter  im^^ement  the  soil  might  be  stirred  to  any  desirable  depth,  either 
in  summer  or  ^winter ;  and  by  the  use  of  the  plough,  the  sutlhce  could  be  changed  st 
discretion.  Once  going  and  returning  would  effect  this,  either  by  the  paring  or  ^leartng 
•Out;  'that  is,  forming  either  a  ridglet,  or  gutter  between  tbe  lows,  both  lengthways  and 
across.  Twice  or  thrice  going  in  the  same  dhreetion  would  also  succved,  ta»d  woald  be 
Che  preferable  mode  of  covering  in  manure. 

54  Ih  In  the  appHcalitrfi  ofmanurey  various  modes  are  adopted.  Some  alirays  use 
vrell  rotten  stable  dung;  others  composts  of  eardi  and  dung;  and  a  few,  littery  dnng. 
In  laying  it  on,  m«ny  prefer  the  autumn  to  the  spring,  and  heap  it  on  the  hlUs  without 
putting  any  between  the  rows.  Others  put  it  all  between  the  tows,  aUeging  that  laying 
ft  on  the  hilb  encourages  iusects,  exposes  the  dung  to  etaporation  and  loss,  and  seme- 
timea,  Vrben  mixed  with  earth,  binders  the  plants  from  coming  up.  A  great  deal  will  li* 
found  in  fitvor  and  against  each  of  those  modes,  in  the  numerous  'Works  on  the  col- 
ture  of  the  hop«  which  have  been  written  during  three  centuries ;  but  it  must  be  ohviool 
to  any  person  generally  conversant  with  vegetable  culture,  that  well-rotted  stable  dung 
muft  be  the  best  kind  for  use ;  and  early  in  spring  tbe  brat  season  fbr  laying  it  on;  thrt 
little  benefit  ctm  be  derived  by  the  roots  when  it  ia  laid  on  the  hflls,  and  consequetidy 
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that  H<nigl*lo.  be  tBi»iB4iiito  the  toil  lMtwMDti]»io«»l7tlwF)lo«g)^^^    Filkf  catt  loada 

oF  dun^  and  earth,  or  tlurty  of  dung,  once  in  three  years,  is  reckoned  a  good  dreasing ; 
but  some  give  ten  or  twelve  loads  every  year.  Too  much  duog  renders  the  hops  what 
are  called  mouldy,  and  with  too  litde  the  crop  will  be  poor  and  moce  Uable  to  be  eaten 
by  insects. 

5412.  Smfihrng^vf^  oommejDcea' the  first  May  after  pkntkig^  whelhev  that  operation 
be  performe4  in  spring  ov  autumn^  By  the  end  of  that  season,  the  young  shoott 
haire  made  some  progress,  and  the  earth  is  then  drawn  up  to-  their  roots  from  the  si^^ 
rounding  intervals,  in  ordet  to  stceagtben  them.  The  next  earthing^mp  is  ia  autumn* 
^hen  the  hills  are  by  some  covered  with  oompoet  or  manure ;  but  by  such  as  ppefer 
ploughing  in  the  manure  between  the  rows,  this  earthing-up  does  not  taha  place.  Some 
give  an  eartbing-up  of  this  kind  in  spring,  and  generally  in  February,  chiefly  to  relard 
the  plenty  as  that  ia  Cbund  ta  render  them  less  liable  to  disease,  and  the  attacks  of  insects: 
for  the  shoots  not  beginning  to  grow  till  the  weather  is  warm,  they  then  shoot  the  more 
rapidly.  In  April  and  May,  their  progress  is  slow  ;  but  in  June  and  July,  when  the 
sights  are  wajrm,  they  will  grow  nearly  an  inch  in  the  hour.  The  only  essential  earthings 
up,  however,  are  those  given  the  first  year  in  Majr,  and:  those  given  annually  whether  in 

autumn  or  spring,  and  which  indeed  may  be  called  replacinss  of  earth,  lAther  than  earth* 
ing^up,-  after  the  operation  of  dressing,  to  be  next  described. 

5413.  2W  dressing  the  hop  plants,  the  operations  of  the  first  year  are  confined  to- 
twisting  and  removing  the  haulm,  to  whicfti  some  add  cuping  or  eartiung-up  in  autumn^ 
The  operation  of  twisting,  is  confined  to  such  plants  as  have  been  planted  in  spring,  and 
are  not  espeeted  to  produce  any  crop  that  season.  It  is  performed  in  the  end  of  June 
PC  io  July,  and  consists  in  twisting  the  young  vines  into  a  bunch  or  knot;  so  tfaob  br 
thus  discouraging  their  growtii,  the  roots  are  enabled  to  spread  out  more  vigorpusly^  an^ 
to  acquire  strength  previous  to  the  approach  of  the  winter  season, 

,  5414l  itrmovMf  the  hentlm  taket  place  «ooa  after  Mtebaelniai,  and  oonsicta  f imply  in  cutting  it  over 
with  4  sickle,  and  earning  it  off  the  field  foe  litter,  or  burning.  After  thi»  operation,  some  add  cuping, 
or  coyering  the  hill  with  a  compoti,  but  this  does  not  appear  neceuary,  and  la  in  many  case*  left  undone. 

5^5.  TneJIntifcar^s  dretmg  of  hope  expected  to  produce  flowem.  MJch  as  thoie  planted  ttom  bedded 
sets  the  preceding  autumn,  cognlsta  in  lupplving  three  or  four  half  poles,  that  is,  pote^  of  four  or  Ave  feet 
in  length  to  each  hill,  and  on  remoylng  the  haulm  in  autumn,  as  in  the  other  case. 

541&  Tile  iteariif  dreating  qf  eiUMuhed  hop  pUmtatiau  consists  of  what  is  provindally  caUed  picking; 
This  operation  iageuecally  commenced  on  the  return  of  good  weather,  in  March,  when  the  hills  are  spread 
out,  in  order  to  gnre  opportunity  to  prune  and  dress  the  stoclcs.  The  earth  being  then  cleared  away  ttom 
the  principal  roots  by  an  iron  instrument  called  a  pidcer,  the  remains  of  the  former  years'  Tines  are  cut  offl 
together  wlU)  the  shoots  which  were  not  allowed  to  attach  themselves  to  the  poles  the  former  season,  and 
also  any  young  suckers  that  may  have  sprung  up  al)out  the  edges  of  tlie  hiiis ;  so  that  nothing  is  allowed  to 
remain  tnat  is  likely  to  ii^ure  the  prinoipal  roots,  oc  impede  their  shooUng  out  strong  vigorous  vines  attbe- 
proper  season.  Afier  the  roots  aro  properly  cleaned  and  pruned,  the  hilu  are  again  rormed,  with  an  addi. 
tion,  if  not  every  year,  at  least  every  second  or  third  year,  of  a  proper  quantity  of  compost  manure,  that 
bad  been  previously  laid  in  small  heaps  on  the  bop.grottnd  in  the  ooune  of  the  winter,  or  in  the  early 
part  of  spring.  At  this  sflsson  such  seu  are  procured  a%  may  be  wsoted  for  the  nunery,  or  for  new 
plantations, 

5417.  The  yearly  ojjeration  of  stacking  or  setting  the  poleSf  commences  towarda  tba  end 
of  April,  or  at  whatever  periodf,  earlier  or  later,  the  shoots  have  risen  two  or  three  inches. 
The  poles  are  straight  slender  shoots  of  underwood,  ash,  oak,  chestnut,  or  willow,  from, 
sixteen,  to  twep^  feet  high.  These  poles,  are  set  two,  but  more  frequently  three,  to  a 
hill :  they  are  so  placed  as  to  leave  an  opening  towards  the  south,  to  admit  the  sun« 
beams.  The  manner  of  fixing  them  is  by  making  deep  holes  or  openings  in  the  ground 
with  an  iron  crow.  Into  these  holes  the  root^nda  are  put,  when  the  earth  is  rammed  so 
hard  about  them,  that  tliey  very  seldom  alter  from  the  position  in  which  they  were  placed, 
except  on  occasion  of  verv  violent  gales  of  wind.  Great  care  is  necessary  in  placing  the 
poles,  and  no  less  judgment  and  experience  in  determining  what  ought  to  be  the  proper 
height  When  very  long  poles  aie  set  in  a  hop  grounds  where  the  stocks  are  too  old  or 
too  young,  or  where  the  soil  is  of  Indifferent  quality,  the  stocks  are  not  only  greatly  ex^ 
hausted,  but  the  crop  always  turns  out  unproductive;  as,  till  the  vines  reach  the  top,  or 
rather  till  they  overtop  the  poles,  which  depends  on  the  strength  of  the  stocks  and  the, 
quality  of  the  soil,  the  lateral  branches  on  which  the  hops  grow,  never  b^n  to  shoot  out» 
or  make  any  progress. 

5418.  Planters  are  much  dtHdedin  their  sentiments  astoihemimberqf  poles  tobesetagpintt  eti^chhUl, 
Three  poles  are  the  general  allowance,  observing  to  place  the  stoutest  pole  to  the  northern  amect  of 
the  hill;  though  it*  is  no  uncommon  practice  to  set  four  poles,  and  in  strong  land  five  or  six,  to  a  hlU.  In 
behalf  of  this  latter  mode  it  is  urged,  that,  where  the  kind  usually,  produces  a  great  redundancy  of  vine,. 
it  is  prudent  to  set  a  number  of  poles  answerable  to  the  luxuriancy  of  the  shoots.  But,  if  a  free  circula. 
tton  of  the  air  be  a  matter  of  that  importance  to  the  welUbeing  of  a  crop  of  hops,  as-  is  generally  imagiBed, 
(and  this  is  a  doctrine  which  it  is  believed  cannot  ht  controveited),  the  incumbrance  of  the  hills,  with  an. 
additional  numlierof  poles,  cannot  fail  to  be  of  infinite  diiuservice  to  the  future  growth  of  the  hops: 
and  it  will  be  readily  acknowledged,  that  the  quantity  of  hi^  on  the  same  given  number  of  hills  will 
be  more  oonsiderablc^  where  three  poles,  only  are  set  up,  than  when  the  hills  are  crowded  with  a  larger 
numher  i  wbHiher  we  coosidtr  Uie  mischief  likely  to  accrue  ttom  the  stagnated  air,  or  tt^m  the  redundancy 
of  the  vine,,  by  which  the  hopt  are  prevented  from  arriving  to  their  proper  size  or  growth,  llie 
chief  art  in  poliiw  a  hopigtound  is,  wst,  to  pHcb  the  hole  to  a  proRW  depth,  about  twentfc  Inefaeti 
next  to  set  down  the  pola  With  mmt  axefytimof  strengths  sp  that  the  ssmiibsiog  waU  shsrgiened  naay  tix. 
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tlidf  firm  at  the  bottom ;  thirdly,  that  the  tops  of  the  poles  may  stand  in  sudi  a  direedon  as  to  lean  oat. 
wards  fh>ra  the  hill,  to  prevent,  as  much  as  possible,  the  hou^ng  of  the  vine ;  and  lastly,  to  tread  the 
earth  close  to  the  pole  with  the  foot  For  want  of  regard  to  these  particulars  in  the  laljorer,  a  moderate 
Uast  of  wind  will  loosen  the  poles,  so  as  not  only  to  occasion  a  double  expense,  but  the  hazard  of  injuring 
the  future  crop  is  very  great,  by  tearing  asunder  the  vine,  which,  from  its  great  luxuriancy,  will  beoooe 
twisted  together,  or,  as  it  is  termed,  housed  at  the  exifeme  parts  of  the  poles. 

5419.  ffith  retpect  to  the  speciet  of  tooods  projyer/or  poks^  it  is  suggested  that  they  ap- 
pear to  prefer  a  rough  soft  bark,  to  one  which  is  more  smooth  and  polished.  An  ex- 
perienced grower  particularises'  the  maple,  whose  bark  is  peculiarly  soft  and  warm ; 
adding,  that  he  has  frequently  observed,  when  the  morning  has  been  cold,  the  sensitive 
leader  of  a  tender  fresh-poled  vine  reclining  its  head  against  the  velvet  bark  of  the  maple, 
while  others  held  theirs  aloof,  from  chilly  smooth-barked  poles.  This  is  probably  a 
general  law,  or  ordinance  of  nature,  to  climbing  plants ;  and  may  be  essential  to  their 
preservation,  showing,  in  a  palpable  manner,  the  perception  and  strength  of  vegetable 
instinct. 

5490.  And  in  regard  to  the  shee  qf  the  pole,  hops,  likewise,  it  is  well  known,  have  their  instinctive 
choice  or  approbation,  with  respect  to  the  thicknexs  of  their  support ;  embracing,  with  greater  readi- 
ness, a  pole  that  is  moderately  small,  than  one  which  is  thick  at  the  bottom.  The  ordinary  circum- 
ference of  poles,  at  the  thickest  end,  may  be  set  down  at  six  to  nine  inches,  taperiog  to  the  sise  of  a 
walking-cane  at  the  top.  And  the  length  fW>m  flfleen  to  twenty  feet,  or  upwards.  Difl^rent  grounds 
require  diflbrent  lengths  of  pole.  In  the  rich  ground^n,  in  the  neighborhood  of  Maidstone,  the  poles  of 
grown  bops  stand,  in  general,  from  fourteen  to  sixteen  feet  above  the  hills,  and  have  from  eighteen  inches 
to  two  feet  beneath  the  surface.  But,  on  weaker  lands,  poles  are  not  seen  to  rise  more  than  ten  to  twelve 
feet  high.  Hence,  a  variety  of  ground  is  convenient ;  as  the  poles,  by  decaying  at  the  roots,  grow  shoit«r. 
and,  in  a  course  of  years,  get  too  short  for  strong  vines,  on  rich  land.  l%ey  are,  in  this  case,  sold 
and  tmnsferred  to  less  productive  lands,  and  vin»  of  humbler  growth. 

Si&l.  Neva  poles  have  somethnt's  the  bark  shaved  qffl  under  an  idea  that  it  saves  them  ft'om  the  worm ; 
while  some  men  are  of  opinion,  that  there  is  a  warmth  in  the  bark,  which  is  acceptable  to  the  young 
vines ;  and  although  in  two  or  three  years  the  bark  drops  off,  the  surface  of  the  wood  has,  by  that  time, 
acquired  a  degree  of  softness.  Whether  a  hard,  smootn,  polished  pole,  is  unfriendly  to  the  hop  or  not,  to 
peel  the  poles  would  evidently  be  improper,  as  promoting  their  decay. 

5jS2.  Short  lif^t  poles  are  usually  pointed  in  hand,  without  other  support  But  the  tall  heavy  pole 
requires  somelhmg  to  keep  the  top  steady.  This  is  simply  had,  by  tving  together  three  poles  of  eqnal 
length,  two  or  three  feet  from  their  lops ;  and  setting  them  up  in  the  form  of  what  are  auled  triangles. 
In  use  for  loading  timber  on  wheel-carriages.  The  top  of  the  pole  to  be  sharpened,  being  dropped  in 
between  the  points  or  horns  of  the  triangles,  receives  the  required  stay ;  a  blpsk  being  placed  in  a  con- 
venient situation  |}elow,  to  work  upon.  And  this  sort  of  work,  whether  on  new  or  on  old  polet,  is  some- 
times done  before  tbev  are  stacked,  or  set  up  in  piles ;  sometimes  immediately  before  tnev  are  used. 
But  in  pointing  poles  tnat  have  t>een '  used,  the  part  which  stood  in  the  ground  the  preceding  year  is 
struck  off,  if  much  tainted,  and  a  fresh  point  given  to  the  sound  part  But,  if  the  bottom  part  muiia 
firm,  it  is  sharpened  again  for  another  season. 

542S.  Ti/ing  the  shoots  or  vines  to  the  j}oles  is  the  last  operation  in  the  afler  or  summer 
culture  of  the  hop.  lliis  requires  the  labor  of  a  number  of  persons  :  women  are  generally 
employed,  who  tie  them  in  several  different  places  with  withered  rushes,  but  so  loosely  as 
not  to  prevent  tlie  vines  from  advancing  in  Uieir  progress  towards  tlie  top  of  the  poles. 
When  the  vines  have  got  to  such  a  height  as  to  be  beyond  reaching  with  the  band, 
proper  persons  go  round,  and,  using  standing  ladders,  tie  ail  the  vines  that  appear  inclined 
to  stray  fVom  the  poles. 

54fii.  The  season  for  this  operation  varies  from  the  middle  of  May  to  the  end  of  June,  and  one  impor- 
tant  iMrt  of  the  operation  consists  in  selecting  the  shoots.  The  forwardest  vine  should  always  be  exth-- 
pated,  as  it  Is  well  known  that  the  branches  arising  from  these  early  shoots  will  producHittle,  if  any  fhiit 
The  seoond  shoots,  where  the  hills  are  not  overloaded  with  plants,  and  where  the  ground  is  not  of  a 
nature  to  send  forth  a  very  luxuriant  vine,  may  witli  safety  be  tied  up.  But  where  the  land  is  apt  to  push 
forward  a  great  redundancv  of  shoots,  where  the  vine  is  always  strong  and  vigorous,  and  where  the  fiulure 
in  the  crop  chiefly  arises  from  this  cause,  the  greatest  prudence  is  necessary,  at  the  season  for  tying,  to 
make  choice  of  a  proper  vine  *,  especially  in  years  which  may  be  supposed  to  be  attended  with  a  btast ; 
such  as  those  wherem  an  easterly  wind  has  prevailed  throughout  the  month  of  March,  whence  one  may 
fairly  condude  that  the  same  weather  will  happen  during  the  course  on  the  month  of  May,  which  never 
fails  to  bring  the  long-winged  fly.  In  such  a  season  it  would  be  well  worth  while  to  eisdicate  all  the 
vine  which  first  appears,  and  trust  to  a  latter  shoot,  so  as  to  protract  the  tying  till  the  last  week 
in  May.  This  hint  was  taken  from  the  otMervations  made  on  the  poor  and  thin  lands  in  such  blasting 
years  where  the  vine  is  naturally  backward,  and  seldom  l)ecomef  fit  for  the  tyers  till  towards  the 
latter  end  of  May,  when  that  on  the  forward  ground  will  have  advanced  nearly  to  the  tnis  of  the  poles, 
and  to  an  inattentive  observer  seems  to  promise  fair  for  a  crop ;  whereas,  to  those  who  nave  been  oon- 
versant  in  thew  matters,  the  loss  of  the  crop,  though  the  vine  at  that  time  be  green  and  flourishing, 
may  be  easily  foreseen  ;  whilst  on  the  poorer  soils  there  is  generally  a  saving  crop  even  in  years  when  the 
blast  is  most  prevalent    These  considerations,  he  says,  have  suggested  the  protracting  the  growth  of  the 


vine  in  the  manner  above-mentioned,  which  seems  conformable  to  reason  and  experience. 


5425.  Taking  the  crop  is  a  most  important  operation  in  the  hop  economy.  Hops  are 
known  to  be  ready  for  pulling  when  they  acquire  a  strong  scent,  and  the  seeds  become 
firm  and  of  a  brown  color,  which,  in  ordinary  seasons,  happens  in  the  first  or  second 
week  of  September.  And  when  the  pulling  season  arrives,  the  utmost  assiduity  is  re- 
quisite on  the  part  of  the  planter,  in  order  that  the  different  operations  may  be  carried  on 
with  regularity  and  dispatch  ;  as  tlie  least  neglect,  in  any  department  of  the  business, 
proves  in  a  gieat  degree  ruinous  to  the  most  abundant  crop,  especially  in  precarious 
seasons.  Gales  of  witid  at  that  season,  by  breaking  the  lateral  branches,  and  bruising 
the  hops,  prove  nearly  as  injurious  as  a  long  continuance  of  rainy  weatbery  which  never 
fiuls  to  spoil  the  color  of  the  crop^  and  thereby  render  it  less  saleable. 
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5486.  At  apreparationfor  pulling  the  Aopt,  Arames  of  wood,  hi  mimber  proportiioned  to  the  «ic«  of  the 
ground,  and  the  pickers  to  be  empToved,  are  placed  in  that  part  of  the  field  which,  by  having  bee«  moat 
exposed  to  the  influence  of  the  sun,  i«  loooest  ready.  These  frames,  which  are  called  btns  or  crUUy  are 
Tery  simple  in  the  construction,  being  only  four  pieces  of  boards  nailed  to  four  posts,  or  legs,  and,  when 
finished,  are  about  seven  or  eignt  feet  long,  three  feet  bread,  and  about  the  same  height.  A  man  alwayi 
attends  the  pickers,  whoae  business  it  is  to  cut  over  the  vines  near  the  ground,  and  to  lay  the  poles  oa 
the  fVames  to  be  picked.  Commonly  two,  but  seldom  more  than  three,  poles  are  laid  on  at  a  dme.  Six, 
seven,  or  eight  pickeni,  women,  girls,  and  boys,  are  employed  at  the  same  flrame,  three  or  four  being 
ranged  on  each  side.  These,  with  the  man  who  sorts  the  poles,  are  called  a -set  The  hops,  after  being 
carefully  separated  lYom  the  leaves  and  branches,  or  stalks,  are  dropped  by  the  pickers  into  a  large  cloth« 
hung  all  round  within-side  the  frame  on  tenter-hooks.  When  the  cloth  is  full,  tlie  hops  are  emptied  into 
a  large  sack,  which  is  canted  home,  and  the  hops  laid  on  a  kiln  to  be  dried*  This  is  always  done  m  soon 
as  possible  after  they  are  picked,  as  they  are  apt  to  sustain  considerable  damase,  both  in  color  and  Aavor. 
if  allowed  to  remain  long  in  sacks  in  the  green  state  in  which  they  arc  pulled.  In  very  warm  weather,  and 
when  they  are  pulled  in  a  moist  state,  they  will  often  heat  in  five  or  six  hours :  for  this  reason  the  kilns 
are  kept  constantly  at  work,  both  night  and  day,  flrom  the  commencemeDt  to  the  eondusion  of  the  fao|k. 
picking  season. 

5437.  To  set  on  a  stffflcient  number  vf  handif  is  a  matter  of  prudence,  in  the  picking  season,  that  the  oasts 
or  kilns  may  never  be  unsupplied  with  hops ;  and  if  it  is  found  that  the  hops  rise  faster  than  could  have  been 
expected,  and  that  there  are  more  gathered  in  a  da^  than  can  be  ronvenienUy  dried  off,  some  of  the  worst 
picxers  may  be  discharged ;  it  being  very  prejudicial  for  the  green  hofis  to  continue  long  in  the  sacks 
before  they  are  put  on  tne  oast,  as  they  wUl  in  a  few  hours  bq^n  to  heat,  and  acquire  an  unsightly  color, 
which  will  not  be  taken  off  in  the  drying,  especially  if  the  season  be  very  moist;  though,  in  a  wet  hop^. 
ping,  it  is  no  easy  matter  to  prevent  the  kilns  from  being  overrun,  supposing  that  there  were  pickers 
enough  te  supply  them  if  the  weather  had  been  dry,  because  toi  a  wet  cold  time  the  hops  require  to  lie  a 
considerable  while  longer  on  the  kiln,  in  order  that  the  superabundant  moisture  may  oe  dried  up.  It  is 
therefore  expedient  in  this  case  that  each  measuring  be  divided  into  a  number  of  green  pockets  or  pokes. 
The  number  of  bushels  in  a  poke  ought  never  to  exceed  eleren ;  but  when  the  hops  are  wet,  or  likely  to 
oonthiue  together  some  time  before  Uiey  go  on  the  kiln,  the  better  way  is  to  put  only  eight  bushels  in  a 
sackMMcket,  or  poke. 

54S&.  Donaldson  tMetU^  that  diligent  hop.pickers,  when  the  crop  Is  tolerably  abundant,  will  pick  ftooi 
dght  to  ten  bushels  each  in  the  dav,  which,  Irhen  dry,  will  weish  about  one  hundred  weight ;  and  tlwt 
it  IS  common  to  let  the  picking  of  hop.grounds  by  the  busheL  The  price  Is  extremely  variable,  depend- 
ing no  less  on  the  goodness  of  the  crop  than  on  the  abundance  or  scarcitv  of  laborers.  The  greatest  part 
ofthe  hops  cultivated  in  England  are  picked  by  people  who  make  a  pracnce  of  coming  annuaUy  firom  th9 
remote  parts  of  Wales  for  that  purpose. 

5429.  The  operatium.  ofdrt/ing  hops  is  not  materially  different  from  that  of  drying  malt,  and 
the  kilns,  or  oasts,  are  of  the  same  construction.  The  hops  are  spread  on  a  hair-cloth,  and 
fnom  eight  to  ten,  sometimes  twelve,  inches  deep,  according  as  the  season  is  dry  or  wet ; 
and  depending  also  on  the  state  of  the  hops  in  regard  to  ripeness.  A  thorough  know- 
ledge of  the  best  method  of  drying  bops  can  only  be  acquired  by  long  practice.  The 
general  rules  are  to  begin  with  a  slow  fire,  and  to  increase  it  gradually,  lil],  by  the  heat 
on  the  kiln,  and  the  warmth  of  the  bops,  it  is  known  to  have  arrived  at  a  proper  height. 
An  even  steady  fire  is  then  continued  for  eight  or  ten  hours,  according  to  the  state  or 
circumstances  of  the  hops,  by  which  time  the  ends  of  the  hop- stalks  become  quite 
shrivelled  and  dry,  which  is  the  chief  sign  by  which  to  ascertain  that  the  hops  are  pro- 
perly and  sufficiently  dried.  They  are  then  taken  off  the  kiln,  and  laid  in  a  large  room 
or  lofl  till  they  become  quite  cool ;  and  they  are  now  in  condition  to  be  put  into  bags, 
which  is  the  last  operation  the  planter  has  to  perform  previous  to  sending  his  crop  to  be 
aold. 

5430.  When  hops  are  dried  on  a  coekle-oatty  sea-coal  is  the  usual  ftiel,  of  which  a  cbaUlron  is  gmeraUr 
esteemed  the  pn^r  allowance  to  a  load  of  hops.  On  the  hair  kilns,  charcoal  is  commonly  usedfor  thus 
purpose.    Fifty  sacks  of  charcoal  are  termed  a  load,  which  usually  sells  for  about  fifty  shilltnga.    The 

Srice  for  burning  is  three  shillings  per  load,  or  twelve  shillinn  for  each  cord  of  wood.  The  process  of 
ryiog  having  been  completed,  the  hops  are  to  be  taken  off  the  kiln,  and  shovelled  into  an  adjoining 
chamber  called  the  stowage-room ;  and  in  this  place  they  are  continually  to  be  laid  as  they  are  taken  off 
the  kiln,  tlH  it  may  be  thought  convenient  to  put  them  into  bags,  which  is  rardy  done  till  they  have  lain 
some  time  in  the  heap;  for  the  hops,  when  first  taken  off  the  kiln,  being  verv  dry,  would  (if  put  into  the. 
bags  at  that  time)  break  to  pieces,  and  not  draw  so  good  a  sampto  as  when  tney  have  lain  some  time  in 
the  heap }  whereby  they  acquire  a  considerable  portion  of  toughness,  and  an  increase  of  weight 

543 1 .    The  bagging  of  hops  is  thus  performed :  — in  the  floor  of  the  room,  where  the  hops 

are  laid  to  cool,  there  is  a  round  hole  or  trap,  equal  in  sise  to  the  mouth  of  a  hop  bag. 

After  tying  a  handful  of  hops  in  each  of  the  lower  comers  of  a  large  bag,  which  serve 

afterwards  for  handles,  the  mouth  of  the  bag  is  fixed  securely  to  a  strong  hoop,  which  is 

made  to  rest  on  the  edges  of  the  hole  or  trap  ;  and  the  bag  itself  being  then  dropped 

through  the  trap,  the  packer  goes  into  it,  when  a  person  who  attends  for  the  purpose,  puts 

in  the  hops  in  small  quantities,  in  order  to  give  the  packer  an  opportunity  of  packing  and 

trampling  them  as  hard  as  possible.     When  the  bag  is  filled,  and  the  hops  trampled  in 

so  hard  as  that  it  will  hold  no  more,  it  is  drawn  up,  unloosed  from  the  hoop,  and  the  end 

sewed  up,  otlier  two  handles  having  been  previously  formed  in  the  comers  in  the  manner 

mentioned  above.     The  brightest  and  finest  colored  hops  are  put  into  pockets  or  fine 

bagging,  and  the  brovn  into  coarse  or  heavy  bagging.     The  former  are  chiefly  used  for 

brewing  fine  ales,  and  the  latter  by  the  porter  brewers,     ^ut  it  is  to  be  observed,  that 

where  hops  are  intended  to  be  kept  for  any  length  of  time,  it  is  most  proper  to  put  them 

into  coarse  cloth.     The  proper  length  of  a  bag  is  two  ells  and  a  quarter,  and  of  a  pocket 

nearly  the  same,  being  one  ell  in  width.     Tlie  former,  if  the  hops  a^  good  in  quality, 

well  cured,  and  tight  trodden,  will  weigh  about  two  hundred  and  a  half;  and  the  latter, 

if  of  the  Canterbury  pocketing,  about  one  hundred  and  a  half.     If  the  weight  either 

exceeds  or  fidls  much  short  of  thia  medium,  it  induces  a  sunnise,  that  the  hops  are 
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eiHieff  iR  ibeoNeivw  of  aa  inStnut  quaUtyi  or  hmve  been  injudidaiUBly  nuuMi&ctiirad  in 
flome  respect  or  other. 

5432.  The  stripping  and  stacking  of  the  poles  succeeds  to  the  operation  ofpiduDg.  It 
is  of  some  consequence  that  this  business  be  eziecuted  as  soon  as  possible  after  the  CTop  ia 
removed ;  not  only  that  the  poles  may  be  much  safer  from  thieves  when  set  up  in  stacks, 
but  that  in  such  form  they  nuy  take  far  less  damage  by  the  weather  than  when  dispersed 
i^ut  the  ground  with  the  vine  on  them.  The  usual  price  for  stripping  and  stadcing  is 
five  shillings  per  acre.  At  this  time,  such  poles  as  may  be  deemed  unfit  fcHr  further 
service  should  be  flung  by,  that  the  planter  may  have  an  early  knowledge  of  the  number 
of  new  poleis  which  will  be  wanting;  and  thus  the  business  of  bringing  on  the  poles  may 
be  completed  in  tlie  winter  time,  when  the  horses  are  not  required  about  other  labor ;  and 
these  new  poles  may  be  drawn  from  the  wood  on  the  ground,  and  adjusted  to  the  separate 
stacks,  as  the  state  of  the  different  parts  of  the  ground  may  require*  and  the  whole  business 
be  completed  before  the  poling  season :  whereas,  when  this  method  of  flinging  out  the  old 
poles  is  neglected  at  the  stacking,  the  planter  being  ignorant  of  the  number  of  new  poles 
that  will  be  required  for  the  ensuing  year,  often  finds  at  the  poling  season  that  he  has  not 
laid  in  a  suflScient  stock. 

543S.  InpeiformkiM  ike  opertUkm  qfstacU$tg  the  poles  aie  setup  In  somewhat  eooiesi  ■Use,  or  oongarieL 
of  two  to  five  hundred  each.  The  method  of  prooeeding  is  this :  three  atout  poleaof  eoual  length  an  Boond 
toftctber,  a  few  feet  from  their  tops,  and  thetr  feet  spread  out,  as  those  alrndy  mentloDed  for  pobitinf  the 
polea.  TheteaerTeas  a  stavto  the  eanbryo  pOe ;  the  poles  bring  dropped  in  oa  cech^de,  between  the  potals 
of  the  Ant  three ;  cautiously  keeping  an  equal  weight  on  every  side ;  for,  on  this  even  Inlanoe.  the  stdiUlty 
of  the  stack  depends.  The  degree  of  inclination  or  slope,  and  the  diameter  of  the  base  of  the  pile,  vaiy 
wU^  the  length  and  tbar  aunber  of  poica  set  up  bogether.  ▲  sladc  of  three  or  four  hundred  of  the  long 
polea  of  the  environs  of  Maidstone,  occupy  a  circle  of  near  twenty  feet  in  diameter.  It  is  obMnmblc^  how. 
ever,  that  the  feet  of  the  poles  do  not  fonn  one  entire  rii^f;  but  are  collected  In  bundtes  or  distinct  difi- 
skm^  generally  from  three  to  six  or  eight  in  number :  each  fesdculus  being  bound  tightly  togatber,  a  few 
feat  from  the  grouad»  with  a  laiga  rough  rope  made  of  twisted  vines,  to  prevent  the  wind  from  tearing  away 
the  poles ;  and  the  openings  between  the  divisions  give  passage  to  violent  blasts,  and  tend  to  nnvent  the 
piles  flrom  being  thrown  down  in  a  body :  a  circtimstance  which  does  not  often  take  pbce  m.  screened 
grounds.  But,  on  the  high  exposure  of  Cox  Heath,  where  great  quantities  of  new  polee  brought  oat  of 
the  Wedd  are  piled  for  sale  among  the  Maidstone  frfanters,  it  is  net  uncommon  for  the  piles  to  be  Uomi 
down,  and  to  erush  in  their  fall  the  sheep  or  other  animals  that  may  have  taken  shelter  under  them.  A 
caution,  this,  to  ttie  inexperienced  in  the  business  of  stacking;  and  an  apology,  if  one  Is  wanted,  for  the 
minuteness  of  the  detail. 

5434.  The  operation  of  ttrijtping  is  generally  performed  by  women ;  being  nothing 
more  than  tearing  off  the  bind  or  vines.  Many  people  bum  it  on  the  ground.  Otfam 
suffer  it  to  be  carried  off  by  their  workmen  for  firing ;  and  there  are  some,  who  tie  it  up 
into  small  bundles,  which  they  bring  home  and  form  into  a  stack,  to  answer  the  purpose 
of  barins  in  heating  their  ovens  or  coppers. 

5435.  The  produce  of  the  hop  crop  is  liable  to  very  considerable  variation,  according 
to  soil  and  season,  from  two  or  three  to  so  much  as  twenty  hundred  weight ;  but  from 
nine  to  ten,  on  middling  soils,  in  tolerable  seasons,  are  conddered  as  average  crops, 
and  twelve  or  fourteen  good  ones.  Bannister  asserts,  that  sixty  bushels  of  fVesh  gatfaenBd 
hops,  if  fully  ripe,  and  not  injured  by  the  fly  or  other  accident,  will,  when  dried  and 
bagged,  produce  a  hundred  weight  Where  the  hops  are  much  eaten  by  the  flea,  a 
disaster  which  often  befalls  them,  the  sample  is  not  only  reduced  in  value,  but  the  weight 
dinsiMshed  $  so  that,  when  this  misfortune  occurs,  the  planter  experienoes  a  two-fold 
loss. 

5436.  To  judge  ^  the  quality  of  hops,  as  the  chief  virtue  resides  in  the  yellow  powder 
contained  in  them,  which  is  termed  the  condition,  and  is  of  an  unctuous  and  clammy  future, 
the  more  or  less  cUmroy  the  sample  appears  to  be,  the  value  will  be  increased  or  dimi- 
nished in  the  opinion  of  the  buyer.  To  this  may  be  added  the  color,  which  it  is  of  veiy 
material  consequence  for  the  planter  to  preserve  as  bright  as  possible,  since  the  purchaser 
will  always  insist  much  on  this  article ;  though,  peihaps,  this  brightest  colored  hops  ai<e 
not  always  the  strongest  flavored. 

5437.  The  duration  of  the  hop  plantation  on  good  soil  may  be  from  fifteen  to  thirty 
years ;  but  in  general  they  begin  to  decline  about  the  tenth  year.  Some  advise  that  the 
plantation  should  then  be  destroyed  and  a  fresh  one  made  elsewhere ;  others  consider  it 
the  best  plan  to  break  up  and  plant  a  portion  of  new  ground  every  two  years,  letting  an 
equal  quantity  of  the  old  be  destroyed,  as  in  this  way  a  regular  succession  of  good  fJaa- 
tation  will  be  kept  up  at  a  trifling  chaise. 

54S8.  T%e  egpenMes  qf/ormbtg  new  hop-plantaimu  is  in  eeneial  vary  ginat,  being  estimated.  In  many  dl^ 
tricts,  at  from  not  less  than  seventy  to  a  hundred  pounds  the  acre^  The  produce  Is  very  uncertain ;  oAsn 
very  considerable ;  but  some  seasons  nothing,  mer  all  the  labor  of  culture,  except*  picking^  has  been 
incurred.  Where  the  lands  are  of  the  proper  sort  for  them,  and  there  are  hai>.poles  on  the  form,  and  the 
flumer  has  a  sufflctoit  capital,  it  is  probably  a  sort  of  husbandry  that  may  oe  had  roooune  to  with  ad- 
vantage ;  but  under  the  contrary  circumstances,  hops  will  seldom  answer.  In  growing  them  in  connection 
with  a  fhrm,  rraard  should  be  had  to  the  extent  that  can  be  manured  without  detriment  to  the  other 
tillage  lands.  On  the  whole,  hops  are  an  expensive  and  precarious  crop,  the  culture  of  which  should  be 
wdil  considered  before  it  is  entered  upon. 

5439.  The  use  of  the  hop  in  brewing  is  well  known :  their  uae  is  to  prevent  the  beer 
fkom  becoming  aoiu'.     In  domestic  economy  llM  young  ahoota  aaa  catett  enrfy  in  the 
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spring  as  atpangttt,  and  are  aold  under  the  name  of  hop-topi ;  they  are  said  to  be  diure- 
tic, and  to  be  good  against  the  scurvj,  taken  in  an  infusion.  The  herb  will  dye  wool 
yellow.  FVom  the  stalks  a  strong  doth  is  made  in  Sweden:  for  this  purpose  they 
must  be  gathered  in  autumn,  soaked  in  water  all  winter ;  and  in  March,  after  being 
dried  in  a  stove,  tliey  are  dressed  like  flax.  They  require  a  longer  time  to  rot  tlian  flax,' 
and  if  not  completely  macerated,  the  woody  part  will  not  separate,  nor  the  cloth  prove 
white  or  fine.  Hence  a  farmer  who  has  a  hop  plantation  need  neither  grow  asparagus 
nor  flax,  and  may,  when  the  flowers  fail  from  disease,  separate  the  fibre  from  the  vine, 
and  employ  the  poor,  or  machinery,  in  spinning  and  weaving  it.  A  decoction  of  the 
roots  of  hops  is  considered  us  gooid  a  sudorific  as  sarsaparilla ;  and  the  smell  of  the 
flowers  is  found  to  be  soporific.  A  pillow  filled  with  hops  was  prescribed  for  the  use  of 
Geo.  III.  in  his  illness  of  1787. 

5440.  The  hoj)  is  jtecutiarly  liable  to  diseases.  There  is  scarcely  any  sort  of  plant 
cultivated  as  a  field.crop  that  is  more  liable  to  become  diseased  than  the  hop.  Jl 
is  apt,  in  the  very  early  stage  of  its  growth,  to  be  devoured,  as  it  rises  above 
the  surface  of  the  ground,  by  the  ravages  of  an  insect  of  the  flea  kind.  At  a 
mere  advanced  itage,  it  is  subject  to  the  still  more  injurious  efifects  of  the 
green  or  long-winged  fly,  red  spider,  and  otter  moth:  the  former,  by  the  depo- 
siting of  their  ova,  afford  the  means  of  producing  lice  in  great  abundance ;  by  which 
the  plants  are  often  very  greatly,  if  not  wlioUy,  destroyed,  and  the  larvae  of  the  latter 
prey  upon  the  roots,  and  thus  render  the  plants  weak  and  subject  to  disease.  The 
honey-dew  is  another  disease  to  vriilch  the  hop  is  exposed  about  the  same  time,  and 
by  which  it  is  often  much  injured.  The  mould  occurs  in  general  at  a  some* 
what  later  period,  being  equally  injurious.  Hop-crops  are  also  exposed  to  other  inju- 
ries, as  the  blight,  and  fire-blast,  but  which  take  place  at  different  times,  though  mostly 
towards  the  latter  periods  of  the  growth  of  the  plants. 

5ML  Vnth  regard  to  the  Jlea,  which  is  said  tote  an  iniect  of  the  same  kind  as  that  which  is  so  pr^u* 
dldal  to  the  young  turnip,  it  is  otMerved  to  malLe  tbe  greatest  havock  in  seasons  where  the  nfghts  are  cold 
and  fhMtv,  and  the  days  hot  and  inclined  to  be  dry ;  eatii^  off  the  sweet  tender  tops  of  the  young  plants  ; 
and  which^  though  not  wholly  destroyed,  shoot  forth  afterwards  in  a  fkr  less  vigorous  manner,  and  of  course 
become  more  exposed  to  diseases,  it  has  been  found  to  commit  its  depredations  roost  frequently  on  the 
idants  in  grounds  that  have  tieen  dunged  the  same  year ;  on  which  account  it  has  been  suggested  that  the 
manure  employed  for  the  purpose  of  covering  the  hHla  mould  be  previously  well  mixed  and  incorporated 
as  directed  above  (5411.) ;  and  that  it  should  be  applied  either  over  the  whole  of  the  land,  or  only  tbe 
hills,  as  soon  as  pessiUe  after  the  plants  have  been  cut  over ;  but  the  former  practice  is  probably  the  best. 
It  msket  its  greatest  depredations  in  the  more  eariy  cold  q>rlng  months,  as  the  latter  end  of  April  and 
beginning  of  the  sucoeeaing  month,  disappearing  as  the  season  becomes  more  mild  and  warm.  In  these 
eases,  tl>e  principal  remedy  is  that  of  having  the  land  in  a  sufficient  state  of  fertility,  to  enable  the  young 
plants  to  snoot  up  with  such  vigor  and  rapidity  as  to  become  quickly  incapable  of  being  fed  upon  and 
devoured  by  the  insect  And  tne  flrequcnt  stirring  of  the  mould  at»ut  the  roots  of  the  plants  by  the  hoe 
may  tie  of  utility  in  tfaesame  view. 

544&  Yfiih  respect  to  the  green  or  UmgMiiiigtdJIif,  it  mostly  makes  its  appearance  about  the  latter  end 
<ef  May,  and  In  the  two  succeeding  months ;  being  supposed  to  be  produced  by  tbe  prevalence  of 
nocth..casterly  winds  about  that  period.  It  Is  highly  destructive  to  the  young  leaves  of  the  plants.  They 
are  said,  under  such  a  state  of  the  wind,  to  scaicely  ever  fail  covering  the  leaves ;  and,  by  dropping  their 
ova,  producing  an  abundance  of  lice,  by  which  the  crops  are  often  much  injured ;  as  when  they  have  once 
obtained  complete  possession  of  the  plants,  they  seldom  or  ever  leave  them  before  they  are  wholly  de. 
stroyed.  The  forwavdest  and  most  luxuriant  hop-vines  are  in  general  the  roost  disposed  to  be  attacked  bj 
insects  of  this  sort  Their  removal  chiefly  depends  upon  a  change  taking  place  in  tbe  wind  more  to  the 
south,  and  the  setting.ln  of  more  mild,  warm,  and  temperate  weather. 

5449.  It  has  been  found  that  the  otter  math,  by  deposithig  iU  eggs  upon  the  roots  of  die  plants,  renders 
them  liable  to  be  attacked  by  the  larvn,  and  the  healthj  growth  of  tbe  hops  to  be  thereby  greatly  im- 
paired, the  crops  l)eing  of  course  much  injured  In  their  produce.  Stirring  the  earth  well  about  the  roots  of 
the  plants  may  probably  sometimes  be  serviceable  in  cases  of  this  Idnd. 

5444b  f%e  honey-dew  mostly  occurs  after  the  crops  have  been  attacked  by  some  of  these  kinds  of  insects, 
and  when  ttie  weather  is  close,  moist,  and  foggy.  In  these  cases,  a  sweet  clammy  substance  is  produced 
upon  the  leaves  of  the  plants,  which  nas  the  taste  of  honey,  and  they  have  at  first  a  shining  appearance, 
but  afterwards  soon  become  black.  It  is  a  disease  that  mostly  happens  in  the  more  forward  crops ;  and 
tbe  chief  d«v«Klenee  of  the  planter  for  its  removal,  according  to  Bannister,  is  that  of  heavy  thunder 
showers  taking  place  $  as  by  tnls  means,  when  the  destruction  of  the  hops  has  not  proceeded  too  far,  they 
are  often  much  restored,  tbe  Insecu  that  devour  the  leaves  and  vines  being  greatly  destroyed,  the  growth 
of  flresh  shoots  promoted,  and  a  favorable  bloom  brought  on  the  plants. 

5445.  It  is  well  known  that  the  /m,  mould,  or  milaew,  is  a  disease  to  which  the  hop-crop  b  ezpoaed  at  a 
later  period  of  its  growth,  and  which  chiefly  attacks  the  part  where  the  hop  is  attached  to  the  stem.  It  la 
■aid  that  its  production  is  greatly  promoted  by  moist  damp  weather,  and  a  low  situation ;  those  bop.crops, 
that  grow  on  low,  dose,  rich  grounds,  being  the  most  liable  to  be  attacked  by  it :  and  it  is  found  to  soon 
spread  itself  over  the  whole  crop,  after  it  nas  once  seised  upon  any  part  of  it  The  nature  of  thie 
vegetable  disease  has  not  been  yet  suflldently  investigated ;  it  has  been  suggested  by  Darwin  and  Will, 
denow  to  be  a  plant  of  the  ftingus  kin'd,  that  is  capable  of  growing  without  light  or  change  of  air,  attaching 
itself  to  plants  already  in  a  morbid  condition,  and  by  its  roots  penetrating  their  vessels.  And  on  this  sup. 
position,  the  best  remedy  is  believed  to  be  that  of  thinning  the  plants,  in  order  to  affbrd  a  more  free 
circulaoon  of  air,  and  admit  the  light  more  extensively ;  by  which  the  vigor  of  the  hop-plants  may  be 
restored,  and  the  disease  be  of  courw  removed.  In  this  view,  it  Is  probable,  by  planting  the  hills  more 
thinly,  and  making  them  at  greater  distances  from  each  other,  the  disease  might  in  some  measure  be 
prevented  ftom  taking  place.  (See  1659.) 

5446.  Diseases  termed  Nights  are  frequently  met  with  in  hop^^rops,  at  difftrent  periods  of  the  growth 
ci  tbe  plants,  but  mosUy  in  the  more  early  stages  of  their  rising  flrom  the  hills,  while  the  nights  are  coM 
and  fhMty  in  the  spring  months,  and  the  days  have  much  sun  and  heat ;  by  which  the  living  iMwrrs  of 
the  plants  are  greatly  exhausted  in  the  day.Ume  by  the  stimulus  of  heat,  and  of  course  much  injured,  or 
whMly  destroyed  In  the  nighU,  from  being  exposed  to  a  fteezing  air,  which  is  incapable  of  exciting  the 
ectkns,  which  ars  nwtsisry  for  the  preservation  of  vegetable  UA.    As  tbe  prewnce  of  this  disease  la 
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■uppoted  to  be  grtUlr  connKtaJ  wHh  the  Mmlence  of '5'*  fn 
Ihmh  ofttn  «  fle«  produont  of  m  iimilir  kfnH  to  ih.t  which  ittac 
(5t*l,).   U  ii  lllBlilrln)uli™j,b)rpri 

SMT.  TV  firf-Hatl  il  t,  dllMl 
gtotrMf  KinfOBi  In  prix~'^  ' 
to  beUKeaHcl  of  llghtnu 


talAIlU  lu  much  u  pcHlL 

&<  «nli J  Mmpml  in  Uii ,    ^       .    _. 

M4&  jii  mwd  U  (*(  AU*  SK  *°r*< »  >•  bat  As  Ih 

KWH  of  hopi  In  BrtUinpi  IttMj  oWlMd  to  gHe  no 
ib(T,  of  lb*  nniWicf  of  ««  he  bu  Gi  niltlrttUm 
or  plus  of  bM^ni,  wWdi,  irilli  Uh  rtpw-roomi,  or  ■■»!>«»«, 
ba  lo^od.  ■«  mlend  bj  tbe  rneniu  offlcer.    No  bopt  on  be  re 
belbrethoT  liiTe  been  waihedinamatlwd  bjirerenueoacer;  ■iiDm.iu 
the  weliht,  but  the  DUH  and  leulence  of  lb«  irowei,  upon  a«li  pub«e. 

SutatCT.  S.      Of  the  CVltun  of  the  Coriatuler  ond  CurouMy  (j%.  595  o,  6]. 
5449.    The  coriander,  (CitrimdnimiaHvum,  L.  Jig.  595  a),  is  a  until  rooted  umu>], 
irith  bnnchy  «™i»  riiing  from  one  w  one  and  a  595 

half  feet  in  height  ll  it  a  oatiTe  of  the  »outh  of 
Europe,  and  appears  to  be  naturaliied  in  Bome 
parts  of  Essex,  whrre  it  hai  been  long  culti- 
vated. It  flowers  in  June  and  July,  and  tbe 
Mcda  ripen  in  Julj  and  August. 

MSO.  ni  (attw*  o«J  rmliiagnana  nf  cotimdrr,  conilrt.  ' 
IniowlDiitiinii  light  rich  kiI  in  September,  with  ledti 
ripmed&amorcir.  T-Hiirpound.  of  leKi  wlllKPiiriJi  , 
icn.    WbeoOnii^oli«mcup,tfiiDihemioiliorcigiiM 
inehsdittince  Bretr  wi;. '"d  neitiprnif  itlr  ttie  iM  i 
■itb  .  proBBtd  hoe.    In  Auguit  Iht  »«i  wlU  be  ripe,  uiil   ■ 
Ifgreu  cm  be  not  ukA,  the  krgat  uid  ^'^gj«^ 
me  cmplored  to  cut  plant  by  plinl,  iwlioputilimme. 
dlUeljfnloclothi,  Id  whicHliliMiricdtoionioconvHit- 
eBl  part  of  the  add,  ind  there  ihrcthBl  upon  a  nil-cloth. 
A(*wiln*ODf  the  lUilget  the  kbU  clean  out,  «nri  the 
threthori  an  teady  for  snolher  bundlp  in  a  few  minuter. 
In  Uma  U  it  •omeOma .  cuitlvatol  with  carawaj  and 
Uada    (See  Canmv\ 

MSI.  The  friKlKx  If  tortatdrr  i>  from  len  to  fourteen 

^ilrili  1  bT  ti>e  eonftrthmera  (or  Uiciuidng  with  »upi  i 
■odbr  Uie  drugpui  (Or  vaiiom  purpoKi,  for  all  ofiehich  li 

SiSI.  The  Caraviay  (Carum  cnrvi,  b)  is  a  biennial  plaot  with  a  toper  root,  like  a  pan- 
nep,  but  much  smaller,  running  deep  into  the  ground.  The  steins  rise  rromci^teen 
Indies  to  two  feel,  with  Eprcading  branches  and  finely  cut  deep  green  leaves.  It  is  a  native 
of  England,  in  rich  meadows  in  Lincolnshire  and  other  places,  and  has  been  long  cuki- 
Taled  in  Essei.      Il  floweis  in  Mayand  June,  and  the  seeds  ripen  in  autumn. 

£453  TkectiUureandmanaitfmfn£itthetKtKt*^ili^  coriander.  In  all  probaUUtT  both  pMntj  vooM 
anavar  If  town  like  dorr  r  amona  a  crop  of  com;  hoed  and  thinned  whpn  Ehc  crop  wu  Tomoted,  sod  aiain 
In  the  follonlnf  "prlnB.    The  method  of  culture  In  Euei  ^^  about  Ihebeginn  In*  of  March  to  ptotwh  wamt 

dH^?£sm.  Twelw!  poundt  of  carawar  seed  are  mlsed  wflh  ten'poupdi  of  coriander,  and  Iwelie  pooodi 
oTliletBed!  thUisaoffloBilftroneacrejandUMwed  diiectlr  after  the  phiu^,  harrowmi  t&e  lual 
waU.  Wh*i  the  planU  ■war  of  BiBdent  ureMth  to  beu  the  hoe.  which  will  not  he  uool  about  la 
WMki  alM  «nriog,  U  mori  not  be  ommad  J  "id  In  the  coutw  of  the  Bimnier,  toe  mri-iii  ™u™  1^ 
hnelnai  beiidea  one  St  Miehaelmu  The  coriinder  being  annual,  will  be  fit  toculaboul  Ihebe^imiC 
SfjSP  ItTlrfl  in  the  field  after  cultlng,  and  Ihreahed  on  a  ck«h  In.the  HnemMDcr  «  »p. 
leed.  AboW  April  following  the  caraway  and  leaale  will  want  a  goodhorinjdmedMp«ndireU;  and 
anothetabouttbebeginoingof  Junt  'ITwcarawaj  will  bcfllto  cul  ihebepnmngof  Jul)-,  andmua  be 
thteihed  tn  the  ume  manner  a>  the  coriander.  Thii  compound  crop  ■■  monlj  Hjwn  on  UDd..»  loimg,  aa  to 
uoulrebaing  a  hitle  exhiuUed  to  make  it  lit  for  com.  Caraway  and  coriander  are  oneneat  nwa  wttb. 
oiS  leaale;  IheladerbrtngalroirtJetomc  and  uncertain  crop,  and  the  produce  of  canwiy  tuucb  gnaier 

often  been  twentj  cwU  to  the  acre.    There  la  alwayi  a  demand  for  the  ibkI  in  tbt  London  aiiiket. 

5455.  Thevietof  the  caramoy  are  the  same  as  those  of  coriander,  and  its  oil  andotbcr 
preparalions  are  more  used  in  medicine.  Dr.  Anderson  says,  both  tbe  rooUandlc^BBj 
be  giren  to  cattle  in  spring. 

SuasiCT-  3.      Of  Planti  vrhick  may  be  mbiiilutedfir  Brcviery  aitd  DutiOay  Plonft, 

5456.  Tliere  are  a  great  many/iZanftiMfA  bttler  jtiica  which  are  or  may  be  substitulal 
for  hops.  In  Sweden,  Norway,  and  the  north  of  Scotland,  the  beath  (£n'ai,  L.)and«(B- 
nnn  broom,  wen:,  ondstill  are,  occasionally  used  Tor  Ihat  purpose.  In  some  parts  of  Prance 
and  Germany  nothing  else  is  used  but  broom  tops.  In  Guernsey,  the  Teucriumscordonia 
is  lued  and  found  lo  answer  perfectly.    Id  Englaod,  the  ditTerent  i^ecie*  of  mugvonawl 
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worniwDod  ba^e  been  used  for  tbat  purpose;  and  the  foreign  bitter,  quassia,  a  tree  of  Guiana, 
is  still  used  by  tbe  porter  brewers.  Whoever  has  good  malt,  therefore,  or  roots,  or  sugar, 
and  understands  how  to  nuke  them  into  beer,  need  be  at  no  loss  for  bitters  to  make  it  keep. 
5457.  Of  the  camutuUioe  teedg  there  are  a  very  oonsidenible  number  of  native  or  hardy 
plants  that  Anrnish  them  'of  equal  strength,  with  those  of  the  carasray  and  coriander,  and 
of  flavors  to  which  the  drinkers  of  cordials  and  liqueurs  are  also  attached.  Such,  are 
the  fennels  {Foenieulum),  cultivated  in  Germany,  parsley,  myrrh,  angelica,  celery,  carrot, 
parsnep,  cow  parsnep,  and  many  other  umbelliferous  plants,  avoiding,  however,  the  hem- 
lock, fool's  parsley,  aethusa,  and  some  others  which  are  poisonous.  In  Dantsic,  where  per- 
haps, more  seeds  are  used  for  flavoring  spirits  than  any  where  else,  several  of  the  above  and 
other  plants  are  employed.  KUmmel,  their  favorite  flavor,  is  that  of  the  cumin  (Cuminum 
cymtniim),  an  annual  plant,  a  native  of  Egypt,  and  cultivated  in  the  south  of  Europe  ; 
but  too  tender  for  field  culture  in  this  country.  But  caraway  or  fennel  seeds  are 
veiy  generally  mixed  with  cumin,  or  even  substituted  for  it  in  distilling  kiimmel-wasser. 

Sect.  III.     Of  OU  Plttnts. 

,  5458.  In  Britain  there  are/ew  plants  groum  solely  for  the  production  of  oil ;.  though  oil 
is  expressed  from  the  seeds  of  several  pluits,  as  the  flax,  hemp,  &c.  grown  for  other  pur- 
poses.    Our  chief  oil  plant  is  the  rape. 

5459*  Rape  is  the  Brauica  napus^  L. ;  Nawtte^  Fr. ;  RUbsamenf  Ger.  ;  Naba  siU 
vetlre.  Span. ;  and  Rapa  sHvaticOf  Ital.  It  is  a  biennis!  plant  of  the  turnip  kind,  but  with  a 
caulescent  or  woody  fusiform  root,  scarcely  fit  to  be  eaten.  Von  lluier  considers  the 
French  and  Flemish  colia  {JTohlsaat,  Ger.)  a  different  plant  from  our  rape;  colza  is 
more  of  the  cabbage  kind,  and  distinguished  by  its  cylindrical  root,  cut  leaves,  and  greater 
hardiness.     Decandolle  seems  to  be  of  the  same  opinion. 

54G0.  According  to  these  writers,  Bramca  campestris  oletfera  is  the  colsat  or  colza,  or 
rape  of  the  continent,  the  most  valuable  plant  to  cultivate  for  oil ;  its  produce  being  to 
that  of  the  Bressica  napus,  or  British  colsat  or  rape,  as  955  to  700.  It  is  distinguished 
ftom  the  B.  napus  by  the  hispidity  of  its  leaves.  It  would  be  desirable  for  agriculture, 
Decandolle  observes,  that  in  all  countries,  cultivators  would  examine  whether  the  plant  they 
rear  is  the  B.  campestris  oleifera  or  the  B.  napus  oleifera,  which  can  easily  be  ascertained 
by  observing  whether  the  young  plant  is  rough  or  smooth ;  if  hispid,  it  is  the  B.  cam- 
pestris ;  if  glabrous,  the  B.  napus.  Experiments  made  by  Gaujuc,  shew  the  pK>duce  of 
the  first,  compared  to  that  of  the  second,  to  be  as  955  to  700.  {Hort,  T>ran$,  v.  SS.) 

5461.  For  its  leaves  as  foMtfor  theepy  and  its  seeds  for  the  oil  nuuiufacturerf  rape,  or 
coleseed,  has  been  cultivated  from  time  immemorial.  U  is  considered  a  native,  flowers  in 
May,  and  ripens  its  seeds  in  July.  It  may  be  grown  by  sowing  broad-cast,  or  in  rows,  like 
the  common  turnip,  or  transplanted  like  the  Swedish  turnip.  The  culture  of  rape  for  seed 
has  been  much  objected  to  by  some,  on  account  of  the  great  d^ree  of  exhaustion  of  the 
land  that  it  is  supposed  to  produce ;  but  where  it  is  grown  on  a  suitable  soil  and  pre- 
paration with  proper  attention  in  the  after-culture,  and  the  straw  and  offal,  instead  of 
being  burnt,  as  is  the  common  practice,  converted  to  the  purposes  of  feeding  and  littering 
cattle,  it  may,  in  many  instances,  be  the  most  proper  and  advantageous  crop  that  can 
be  employed  by  the  fSumer. 

5462.  The  soils  best  suited  for  rape  are  the  deep,  rich,  dry,  and  kindly  sorts ;  but, 
with  plenty  of  manure  and  deep  ploughing,  it  may  be  grown  in  others.  Young  says, 
that  upon  fen  and  peat  soils  and  bogs,  and  black  peaty  low  grounds,  it  thrives  greatly, 
and  especially  on  pared  and  burnt  land,  which  is  the  best  preparation  for  it ;  but  it  may 
be  grown  with  perfect  success  on  the  fenny,  marshy,  and  other  coarse  waste  lands, 
that  have  been  long  under  grass,  after  being  broken  up  and  reduced  into  a  proper 
state  of  preparation.  As  a  first  crop  on  such  descriptions  of  land,  it  b  often  the  best  that 
can  be  employed.  The  author  of  The  New  Farmer's  Calendar  thinks,  tbat  this  plant  is 
not  perhaps  worth  attention  on  any  but  rich  and  deep  soils ;  for  instance,  those  luxuriant 
slips  that  are  found  by  the  sea-side,  fens,  or  newly  broken  grounds,  where  vast  crops  of 
it  may  be  raised. 

5463.  The  preparation,  of  old  grass  lands,  if  not  pared  and  burned,  need  be  nothing 
more  than  a  deep  ploughing  and  suflScient  harrowing  to  bring  tl^  surface  to  a  fine  mould ; 
and  this  operation  should  not  be  commenced  in  winter  as  some  recommend,  on  account 
of  the  grub  and  wire-worm  having  time  to  rise  to  the  surface;  but  in  February  or 
March,  immediately  before  sowing,  or  in  July  or  after  the  hay  crop  is  removed,  if  the 
sowing  is  deferred  till  that  season.  When  sown  on  old  tillage  lands,  the  method  of  pre- 
paration is  pretty  much  the  same  as  that  which  is  usually  given  for  the  common  turnip : 
the  land  being  ploughed  over  four  or  Ave  times,  according  to  the  condition  it  may  be  in, 
a  fine  state  of  pulverisation  or  tilth  being  requisite  for  the  perfect  growth  of  the  crop.  In 
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this  Tiew,  die  fint  ploughing  is  mostly  given  in  the  autumn,  in  order  that  Ibt  toil  mtcj  hm 
exposed  to  the  influence  of  the  atmosphere  till  the  early  part  of  the  ^ring,  when  it  sko«l<l 
be  again  turned  over  twice,  at  proper  intenrals  cKf  time;  and  towtfds  the  begi»- 
ning  and  middle  of  June  one  or  two  additional  ploughings  should  be  perfonned  upon  it 
in  order  that  it  may  be  in  a  fine  mellow  condition  for  the  reception  of  the  seed. 

5464.  The  place  in  a  rotation  of  cropSf  which  rape  occupies,  is  commonly  between  tw» 
of  the  culmiferous  kind.  On  rich  soils  it  may  be  succeeded  to  the  greatest  advantage  by 
wlieat,  as  it  is  found  to  be  an  exceUent  preparation  for  that  sort  of  grain  ;  and  by  ita> 
being  taken  off  early,  there  is  sufficient  time  allowed  for  getting  the  land  in  order  for 
sowing  wheat. 

5465.  Tlie  Meaton  of  towing  rape  Is  the  same  as  that  for  the  common  turnip,  and  the 
manner,  whether  in  broadcast  or  rows,  the  same.  The  row  method  on  the  flat  surface 
seems  the  best  for  newly  broken  up  lands,  and  the  rows  on  ridglets,  with  or  withont 
manure,  the  best  for  lands  that  have  been  under  the  plough.  Where  the  object  b  tba 
keep  of  sheep  in  autumn  or  winter  by  eating  it  down,  the  broad-cast  method  and  thick 
sowing  is  evidently  the  best,  and  is  that  generally  resorted  to  in  Lincolnshire  and  the 
fenny  districts.  The  quantity  of  seed  when  sown  thick  may  be  a  peck  an  acre,  but  when 
drilled  or  sown  thin,  two  or  three  pounds  will  suffice.  The  seed  should  be  finesh,  black, 
and  plump.     Vacancies  may  always  be  filled  up  by  transplanting. 

5466.  The  season  of  transplanting  b^ns  as  soon  after  the  com  harvest  as  poaaiUe^ 
being  generally  performed  on  the  stubble  of  some  descripticm  of  com  crop.  One  deep 
ploughing,  and  a  sufficient  degree  of  harrowing  to  pulverise  the  suriaoe,  b  given,  and 
the  plants  may  be  dibbled  in  in  rows  a  foot  apart,  and  six  inches  in  the  row  or  nanowcr, 
acccMtdmg  to  the  lateness  of  the  season  of  planting,  and  the  quality  of  the  soil ;  for  it 
must  be  considered  that  plants  transplanted  so  late  as  September  or  October  will  be  far 
from  being  so  strong  the  succeeding  spring,  as  those  sown  in  June  and  left  where  ifaey 
m  to  run*  The  seed-bed  from  which  the  plants  are  obtained  should  have  been  sown 
in  the  June  or  July  preceding  the  transplanting  season,  and  may  be  merely  a  ridge  or 
two  in  the  same  or  in  an  adjoim'ng  field.  We  have  already  noticed  (457.)  the 
Flemish  mode  of  transplanting  by  laying  the  plants  in  the  ftirrow  in  the  course  of 
ploughing,  but  as  the  plants  cannot  be  properly  firmed  at  the  lower  part  of  the  root,  vro 
cannot  recommend  it. 

5467.  The  afler'Culture  of  rape  is  the  same  as  that  of  the  turnip,  and  consists  in  hoe- 
ing and  thinning.  The  plants  on  the  poorer  soils  may  be  left  at  six  or  eight  inches 
apart  or  narrower,  but  on  the  rich  they  may  be  thinned  to  twelve  or  fifteen  inches  with 
advantage  to  the  seed.  Few  are  likely  to  grow  the  plant  on  ridglets  with  manure ; 
but  if  this  were  done,  the  same  distance  as  for  turnips  will  ensure  a  better  crop  of  seed 
than  if  the  plants  were  closer  together.  In  close  crops  the  seed  is  only  found  on  the 
summits  of  the  plants;  in  wide  ones  on  rich  soils,  it  also  covers  their  sides.  When 
npe  seed  is  grown  purposely  for  sheep  keep,  no  hoeing,  thinning,  or  weeding,  are  neccs. 
sary.  Rape  grown  for  seed  will  not  be  mudi  injured  by  a  very  slight  cropping  by 
abeep  early  in  the  autumn,  but  considerably  so  by  eating  down  in  winter,  or  the  soc« 
oeeding  spring.  Tbe  seed  begins  to  ripoi  in  the  last  week  of  June,  and  must  then  be 
protected  as  much  as  possible  from  birds. 

'  5468.  In  harvesting  rape  great  care  is  requisite  not  to  lose  the  seed  by  shaking,  diaff. 
ing,  or  by  eiposing  it  to  high  winds  or  rains. 

5469.  a  is  reaped  with  the  hook,  axid  the  prlndpsl  point  li  to  make  good  use  of  fine  westher;  Ibrsiit 
mitft  be  threshed  m  flut  as  reaped,  or  at  least  without  beltw  housed  or  stacked  like  other  cro|».  It 
requires  a  greater  number  of  hands  in  propottioQ  to  the  land,  than  any  other  part  of  husbandry.  The 
reaping  Is  very  ddicate  work,  for  If  the  men  are  not  careAil,  they  wifl  shed  muda  of  the  seed.  Movii^ 
it  to  me  threshing-floor  is  another  work  that  requires  attention ;  one  war  Is  to  make  litUe  waggons 
on  four  wheels  wiin  poles,  and  eloths  strained  orer  them;  the  diameter  or  the  whecb  about  twofeet, 
the  doth  body  Are  feet  wide,  six  long,  and  two  deep,  and  drawn  by  one  horK,  the  whole  expense  not 
more  than  30s.  or  40s.  In.large  farms,  several  of  these  may  be  seen  at  work  at  a  time  in  one  flekL  Tlie 
rape  Is  lifted  from  the  ground  gently,  and  dropt  atonce  Into  these  madilnes  without  any  loss ;  they  carry 
itio  the  thresben.  who  keq>  hard  at  work,  being  supplied  fhnn  the  waQona  as  fast  as  they  come,  by  one 
aet  of  men,  and  their  straw  moved  off  the  floor  bv  another  set ;  and  many  hands  of  all  sorts  being  em- 
ployed,  a  great  breadth  of  land  is  finished  In  a  day.  Some  use  sledaes  prepared  in  the  same  way.  All  b  lia- 
Ue  to  be  stopped  by  nln,  and  the  crop  much  damaged ;  it  Is,  therefore,  or  very  great  conseqoenee  to  employ 
as  many  people  as  possible,  men,  women,  and  boys,  to  make  the  greatest  use  of  floe  weatheit  The  scca 
is  likewise  sometimes  cleaned  In  the  field,  and  put  into  sacks  for  the  market.  But  when  large  quandtiea 
of  seed  are  brought  quickly  together,  as  they  are  liable  to  heat  and  become  mouldy,  it  may  be  a  better 
method  to  spread  them  out  thinly  over  a  bam.  granary,  or  other  floor,  and  turn  them  as  oflteo  as  saay  be 
necessary. 

5470.  The  produce  where  the  plant  succeeds  well,  and  the  season  is  fiivorable  for 
securing  the  seed,  is  forty  or  fifty  bushels  or  more  on  the  acre.  Marshal  thinks,  indeed, 
that  on  the  whole  it  may  be  considered  as  one  of  the  most  profitable  crops  in  busbondry. 
Tliere  have  been,  says  he,  instances,  on  cold  unproductive  old  pastura-lands,  in  wfaieb 
the  produce  of  the  npe  crop  has  beep  equal  to  the  purchase  ^ue  of  the  land.     Tim 
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seed  IS  sold  by  the  last  of  ten  quarters,  for  the  purpose  of  having  oil  expressed  from  it, 
by  mills  constructed  for  that  use.  The  price  varies  considerably,  but  has  lately  seldom 
been  much  below  302.  the  last. 

5471*  The  tue  rf  the  sued  for  cru^ng  for  oil  is  well  known ;  it  is  also  employed  as 
food  for  tame  birds,  and  sometimes  it  is  sown  by  gardeners,  in  the  same  way  as  mustard 
^  and  cress,  for  early  salading. 

5472.  The  rape-^xUce  and  rape^uttt  the  former  adhering  masses  of  seed  husks,  after  the 
oil  has  been  expressed,  and  the  latter  loose  dry  husks,  are  used  as  a  top  dressing  for  crops  of 
different  kinds,  '^ey  are  reduced  into  powder  by  a  malt  mill,  or  other  grinding  machine, 
and  sometimes  sown  broad -cast  over  young  clovers,  wheats,  &c.  and  at  other  times  drilled 
along  with  turnip  seed.  Four  cwt.  of  powder  sown  with  turnip  seed  jn  drills,  will  go  over 
one  acre,  but  three  times  the  quantity  is  required  for  an  acre  sown  broad-cast.  Expe- 
rience has  proved,  that  the  success  of  this  manure  depends  in  a  great  measure  on  the 
following  season.  If  rain  happens  to  fall  soon  after  the  rape-dust  is  applied,  the  crop  is 
generally  abundant,  but  if  no  rain  fall  for  a  considerable  period  the  effects  of  this  manure 
are  little  discernible,  either  on  the  immediate  crop,  or  on  those  which  succeed  it.  There 
are  turnip  drills  contrived  so  as  to  deposit  the  manure  along  with  the  seed.  (3560.) 

5473.  The  ii$e  qf  the  haulm  to  cattle  In  winter  is  very  con^derable.  The  ttover  (pods  and  points 
teoken  oflf  in  thrediing)  ii  a«  acceptable  a«  bay,  and  the  tot»  are  eaten  with  an  avidi^  nearly  equal 
to  cut  straw,  at  least  better  than  wheat  straw.  When  well  sot,  the  smaller  stalks  will  be  eaten  up 
dean.  The  oflkl  makes  excellent  litter  for  the  fkrm-yaid,  and  Is  useAil  for  the  bottoms  of  mows,  stacks, 
Stc  The  haulm  of  this  plant  is  frequ^itly  burned ;  and.  In  some  places,  the  ashes,  which  are  equal  to 
potash,  are  sold ;  by  which  practice,  if  no  nuinure  be  substituted,  the  soil  must  be  greatly  deteriorated. 
It  is  a  custom  in  Lincolnshire,  sometimes  to  Uy  Unds  down  with  cole,  under  which  the  grass  seeds  ai« 
found  to  grow  well  But  this  sort  of  crop,  as  Im  been  already  observed,  is  most  suited  to  fresh  broken-up 
«r  burned  lands,  or  as  a  successor  to  earty  pease,  or  such  other  green  crops  as  are  mowed  for  soiling 
cattle. 

5174.  The  lue  qf  the  leave$  as  a  green  food  for  sheep,  is  scarcely  surpuaed  by  any  other  vegetid)le^ 
in  so  far  as  respects  its  nutritious  properties,  and  that  of  being  agreeable  to  the  taste  itf  the  animals : 
Jmt  4n  quantity  of  produce,  it  is  inferior  to  both  turnips  and  cabbages.  In  this  view  the  crops  are  fra 
off  occasionally  from  the  beginning  of  November  to  the  middle  of  April:  being  found  of  mat  value, 
ta  the  flnt  period,  in  fiittening  dry  ewes,  and  all  sorts  of  old  sheepj  and,  in  ;the  latter,  for  support- 
ing ewes  and  himbs.  The  dieep  are  folded  upon  them  In  the  same  manner  as  practised  for  turnips,  in 
which  way  they  are  found  to  pay  from  60s.  to  GOt.  the  acre;  that  quantity  being  sufficient  fbr  the  sup. 
port  of  ten  sheep,  for  ten  or  twelve  weeks,  or  longer,  according  to  circumstances.  Rape  has  been  found,  by 
•experience,  to  be  superior  to  turnips  in  nttening  sneep,  and,  in  some  cases,  even  to  be  apt  to  destroy  them 
t>y  Us  flsttening  qualitv.  In  The  Corrected  Report  <tf  JMobuhire^  it  is  likewise  observed,  that  that  which 
is  grown  rni  fresh  land  has  the  stem  as  brittle  as  g^Uss,  and  is  superior  to  evenr  other  kind  of  Ibod  in 
Ikttenlng  sheep ;  while  in  that  produced  on  old  Ullage  land,  the  stem  is  tough  and  wiry,  and  has  com* 
fwatively  tittle  nourishment  in  It 

5475. .  Among  other  plavU  which  magf  be  cultivated  by  the  British  farmer  as  eUpUmiSf 
nay  be  mentioned  all  the  species  of  the  Brassica  family,  the  Sinapis  or  mustard 
iamily,  and  the  Raphanis  or  radish  family,  with  many  others  of  the  natural  order  of  cm- 
ciferse.  The  seeds  of  these  plants,  when  they  remain  too  long  on  the  seedsman's  hands 
for  growing,  are  sold  either  for  crushing  for  oil,  or  grinding  with  mustard  seed.  This 
includes  a  good  deal  of  wild  charlock  and  wild  mustard  seed,  which  u  separated  in  the 
process  of  cleaning  grain  by  farmers,  among  whose  com  these  plants  abound,  and  sold  to 
the  seed  agents,  who  dispose  of  it  to  the  oil  or  mustard  millers.  Various  other  crucifene, 
«s  the  Myagtum  sativum,  Rapbanus  chinensis,  var.  oleiferus,  both  cultivated  in  Germany, 
the  Erysimum,  Sisymbrium  officinale,  Turrites,  &c.  might  also  be  cultivated  for  both 
purposes. 

5476.  The  small  or  field  poppy  {Fapaver  Bhoeasi  OUettCf  Fr.),  and  also  the  Maw  seed 
(P.  somn§ferum,  vat.  Pavot,  Fr.),  a  variety  of  the  garden  poppy,  are,  as  we  have  seen 
(460.),  cultivated  on  Ihe  continent  as  oil  plants.  Ilie  oil  being  esteemed  in  domestic 
economy  nett  to  that  of  the  olive.  Other  species  might  be  grown  for  the  same  purpose,  all 
of  them  being  annual  plants  require  only  to  be  sown  on  fine  rich  land  in  April ;  thinned 
out  when  they  cimie  up,  to  six  or  eight  inches  distance,  according  to  the  species ;  kept 
clear  of  weeds  till  they  begin  to  run,  and  as  the  capsules  ripen  to  be  gathered  by  hand,  and 
dried  in  the  sUn. 

5477.  The  surifiower  (Hdianthus  annuus ;  Tumesoly  Fr.,  and  Girasole,  ItaL  )  has  been 
cultivated  in  Germany  for  its  seeds,  which  are  found  to  yield  a  good  table  oil,  and 
its  husks  are  nourishing  food  for  cattle. 

SscT.  IV.     Plants  used  in  Domestie  Economy. 

5478.  Among  agricultural  plants  used  in  domestic  economy,  we  include  the  Mustardp 
Canary,  Buck^ii5ieat9  Cress,  Tobacco,  Chiccory,  and  a  few  others  i  with  the  exception  of 
the  two  first,  they  are  grown  to  a  very  small  extent  in  Britain,  and  therefore  our  account 
of  them  shall  bo  proportionately  concise. 

8  K  9 
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SuBsxcT.  1 .    Mustard.  -~  SmapUt  L.     Tetrad.  SUiq,  L.    and   Cruafcrm^  J.    Mcmiarde 
or  SinevSf  Fr. ;  &n/*,  Ger. ;  ilfostasay  Span. ;  and  Senapa^  Ital. 

5479.  Z%«r«  are  two  spedet  of  mustard  in  cultivation  in  the  fteldi,  the  while  mnatard 
(Smapis  albOffig.SdB  a),  and  the  black  or  common  (Stnapis  ^~ 
nigra,  6j.  Both  are  annuals  natives  of  Britain  and  most  parts 
of  Europe,  and  cultivated  there  and  in  China,  for  an  unknown 
period.  White  mustard  flowers  in  June,  and  ripens  its 
seeds  in  July.  Black  mustard  is  rather  earlier.  Mustard 
is  an  exhausting  crop,  but  profitable  when  the  soil  answers, 
and  especially  in  brcaUung  up  rich  loamy  lands,  as  it  comes 
off  earlier,  and  allows  time  for  preparing  the  soil  for  wheat. 
In  breaking  up  very  rich  grass  lands,  three  or  four  crops 
are  sometimes  taken  in  succession.  It  cannot  however  be 
considered  as  a  good  general  crop  for  the  farmer,  even  if 
there  was  a  demand  for  it,  as,  like  most  of  the  commer- 
cial plants,  it  yields  little  or  no  manure.  The  culture  of 
black  or  common  mustard  is  by  far  the  most  extensive,  and 
is  chiefly  carried  on  in  the  county  of  Durham.  The  seed  of 
the  black  mustard,  like  that  of  the  wild  sort,  and  also  of  the  ^ 
wild  radish,  will  remain  in  the  ground,  if  below  the  depth  of  (^^] 
three  or  four  inches,  for  ages  without  germinating,  hence,  l£y^ 
once  introduced  it  is  diflScult  to  extirpate.  Whenever  they  throw  the  earth  out  of  their 
ditches  in  the  Isle  of  Ely,  the  bank  comes  up  thick  with  mustard ;  the  seed  falling  into 
the  water  and  sinking  to  the  botttom,  will  remain  embalmed  in  the  mud  fcnr  ages  without 
Tegetation. 

5480.  jiny  rich  loamy  soil  will  raise  a  crop  of  mustard,  and  no  other  preparation  is 
required  than  that  of  a  good  deep  ploughing  and  harrowing  sufiident  to  raise  a 
mould  on  the  surface.  The  seeds  may  be  sown  broad-cast  at  the  rate  of  one  lippie  per 
acre  ;  harrowed  in  and  guarded  from  birds  till  it  comes  up,  and  hoed  and  wed  before  it 
begins  to  shoot.  In  Kent,  according  to  the  survey  of  Boys,  white  mustard  is  culti> 
vated  for  the  use  of  the  seedsmen  in  Xjondon.  In  the  tillage  for  it,  the  ploughed  land 
is,  he  says,  harrowed  over,  and  then  furrows  are  stricken  about  eleven  or  twelve  inches 
apart,  sowing  the  seed  in  the  proportion  of  two  or  three  gallons  per  acre  in  March. 
The  crop  is  afterwards  hoed  and  kept  free  from  weeds. 

5481.  Mustard  is  reaped  in  the  beginning  of  September,  being  tied  in  sheaves,  and 
left  three  or  four  days  on  the  stubble.  It  is  then  stacked  in  the  field.  It  is  remarked 
that  rain  damages  it.  A  good  crop  is  three  or  four  quarters  an  acre:  the  price  from  7s. 
to  20«.  a  bushel.  Three  or  four  crops  are  sometimes  taken  running,  but  this  must  in 
most  cases  be  bad  husbandry. 

5482.  The  use  of  the  white  mustard  is  or  should  be  chiefly  for  medical  and  borticultaral 
purposes,  though  it  is  often  ground  into  flouri  and  mixed  with  the  black,  which  is  much 
stronger,  and  fkr  more  difllcult  to  free  from  its  black  husks.  The  black  or  common 
mustard  is  exclusively  used  for  grinding  into  flour  of  mustard,  and  the  black  husk  is 
separated  by  very  delicate  machinery.  The  French  either  do  not  attempt,  or  do  not  sac* 
cc«d  in  separating  the  husk,  as  their  mustard  when  brought  to  table  is  always  black. 
It  is,  however,  more  pungent  than  ours,  because  that  quality  resides  chiefly  in  the  husk. 
The  constituents  of  mustard  seed  appear  to  be  chiefly  starch,  mucus,  a  bland  fixed  oil,  an 
acrid  volatile  oil,  and  an  ammoniacal  salt.  The  fresh  powder,  Dr.  CuUen  observes,  shews 
little  pungency  ;  but  when  it  has  been  moistened  ^itb  vinegar  and  kept  for  a  day  tbe 
essential  acrid  oil  is  evolved,  and  it  is  then  much  more  acrid. 


6483b  T%e  leaves  qf  the  mustard  family,  like  thoie  of  all  tbe  rsdUh  and  bnsrica  tribe,  aje        ,„ 

Keen  bj  cattle  and  sheep,  and  may  be  uacd  as  pot.hettM.    The  haulm  is  commonly  burned  •  bat  is 
tter  employed  as  Utter  for  tbe  straw.yard,  or  for  covering  undexdrains,  if  any  hapben  to  be  formins  at 
the  time:  * 

5484.  As  substitutes  for  either  the  black  or  common  mustard,  most  of  tbe  Crucifers 
enumerated  when  treating  of  oil  plants  (5475.),  may  be  used,  especially  tbe  Sinapis 
arvensis  or  charlock,  S.  orientalis,  Chinensis,  and  Brassicata,  the  latter  commonly  cnU 
tivated  in  China.  The  Raphanis  raphanistrum,  common  in  corn-fields,  and  known  as  the 
wild  mustard,  is  so  complete  a  substitute,  that  it  is  often  separated  from  tbe  refuse  corn 
and  sold  as  Durham  mustard  seed. 

SuBSECT  S.     The  Canary  Grass,  —  Phalaris  eanarientis,  L.     Trian,  Dig,  L.  aad 

GraminetB,  J.  (Jig.  597.) 

5485.  The  canary  grass  is  an  annual,  with  a  culm  from  a  foot  to  eighteen  indies  in 
height^  and  lively  green  leaves  Almost  lialf  an  inch  in  width.     The  seeds  are  thickly 
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•et  in  B  subonte  ptnkle  or  ipike.     It  is  a^atiie  of  the  Canaiy  iiluidi;  but  now 

natunliicd  in  uienl  puts  of  England,  and  on  tbe  conlineat.      It  flowers  froEn  Jime 

to  August,  aod  ripens  its  seeds  (rom  September  to  October.     It 

ha*  long  been  cultivated   in   the  Isle  of  Hianet,  and  a  tew  other 

places  in  Kent  aod  Essex  :  it  is  there  coosidereil  an  uncertain  crop, 

both  on  account  of  tbe  aeasons,  it  being  the  latest  in  ripCDiog  its 

■eeda  of  all  tlie  grasses,  and  tlie  fluctuation  of  prices. 

5486.  tbe  mltart  of  the  canary  grass  consists  in  pulieriuag  a 
loamy  soil  wbicli  is  in  good  heart,  or  manuring  it  if  worn  out; 
though  every  judicious  fanner  tries  to  avoid  giving  manure  to  a  com 
crop  unless  after  a  naked  fallow.  The  seeds  are  sown  in  rows  at 
about  a  foot  apart,  generally  by  the  ribbing  process  :  the  season  the 
month  of  February,  and  tbe  quantity  of  seed  four  or  Ave  gallons  per 
acre.     The  after.cnlture  consists  in  repealed  hoingaand  weeding*. 

S4S^.  The  reajnng  procEu  seldom  commences  before  the  end  of 
September.  The  culm  being  leafy,  and  the  seed  difficult  to  separate 
from  the  chaff',  it  requires  to  lie  in  liandfuls  for  a  week  or  more,  and 
to  remain  more  than  that  time  in  the  field  after  being  tied  up  in 
sheaves.  In  the  lale  of  Thanet  it  is  cut  witli  a  hook,  provincially 
called  a  laabil  and  a  kij^: ;  by  which  it  is  laid  in  lumps,  or  wads,  Of 
about  a  sheaf  each.  The  seed  clings  remarkably  to  the  husk  ;  and, 
in  order  to  detach  it,  the  crop  is  left  a  long  time  on  the  ground,  to 
receive  moisture  sufficient  to  loosen  Ilie  enveloping  chaff,  otherwise 
it  would  be  hardly  passible  to  thresh  out  (he  seed.  Tlie  wads  are 
turned  firom  lime  lotime,  to  have  the  full  benefit  of  the  rains  and  sun. 

548S.  The  common  produce  of  canary  grass  is  from  thirty  to 
Ihirty-four  bushels  per  acre  j  but  under  the  best  management  in  tba 
ble  of  Thanet  it  is  often  fifty  btishels  per  acr«. 

5489.  The  utt  of  the  seed  is  chiefly  as  food  for  Canary  and  other  cage  and  anarj 
birds.  Thechaffis  superior  to  that  of  every  other  culmiferous  plant  for  horsofood,  aikd 
the  straw,  though  short,  is  also  very  nutritive. 

SuWKCT.  3.  Budi-tdieal.  —  Foiggimanjagojii/rum,  L.  Ocian.  Trig.  L. ;  and  Polygo- 
nea,  J.  Bid  aoir  or  Bli  Sarradn,  Ft.  {corrupted  from  Ilod-nain,  red  com,  CeldcJ  ; 
Budncdian,  Ger,  j   THgo  m^rv.  Span.;  and  M^io,  II^.  (Jig,  598.) 

5490.    Tlie  bwdi-v*eat,  or  more  properly  beech-wheat,  (from  Itaa 

.   resemblance  of  the  seeds  to  beoch  mast,  as  its  I«tin  and  German 

f  names  import,]  is  an  annual  fibrous-rooted  plant,  with  upright  flai- 

uDse  leafy  stems,  generally  tinged  with  red,  and  rising  from  a  foot 

to  dghteen  inches  in  height.      Ilie  flowers  are  either  white,  or  tinged 

with  red,  and  make  a  handiome  appearance  in  July,  and  the  aeedt 

^  ripen  in  August  and  September.      lis  native  country  is  unknown; 

■   lliongb  it  is  aliritiuicd  to  Ada.     It  is  cultivated  in  China  and  other 

countries  of  tbe  east  as  a  bread  com,  and  has  been  grown  from  tinta 

3  immemorial  in  Britain,  and  most  parts  of  Europe  as  food  for  poultry, 

'    liorses,  and  also  for  Its  meal  to  he  used  in  domestic  purposes.     Ila 

univemliiy  of  its  culture  is  eridently  owing  to  the  little  tabor  it  rc- 

fquirea :  it  will  grow  on  the  poorest  soil,  and  produce  a  crop  in  the 
course  of   three  or  four  months.       It  was  cultivated  so  eariy   as 
Gerard's  lime  (1597),  to  be  ploughed  in  as  manure ;  but  at  present, 
from  its  inferior  value  as  a  grain,  and  its  yielding  very  little  haulm 
for  fodder  or  manure,  it  is  seldom  grown  but  by  gentlemen  in  their 
plantations  to  encoinsge  game.      Arthur  Young,  however,  "recom- 
mends farmota  in  general  to  try  this  crop.     Nineteen  parishes  out  of 
twenty,  through  the  kingdom,  know  it  only  by  name.     It  has  nu- 
merous excellencies,  perbaps  a*  many  to  good  farmers,  as  sny  other  grain  or  pulse  in 
use.      It  is  of  an  enriching  nature,  having  tbe  quality  of  preparing  for  wheat,  or  any 
other  crop.      One  bushel  sows  an  acre  of  land  well,  which  is  but  a  fourth  of  tbe  ex- 
pense of  seed-borley.      It  should  not  be  sown  till  the  end  of  May.      This  is  important, 
for  it  gives  time  in  the  spring  to  kill  all  the  seed-weeds  in  the  ground,  and  brings  no 
disagreeable  necessity  from  had  weather  in  March  or  April,  to  sow  barley,  &c.  so  lata 
OS  to  hatard  the  crop.      It  is  as  valuable  as  barley,  and  is  the  best  of  all  crops  for  sawing 
grasB-seedn  with,  giving  them  tbe  same  shelter  as  barley  or  oats,  without  robbing. "     If 
all  these  things  were  true  at  the  time,  they  are  now  only  matter  of  history. 

5491.  In  the  adture  <f  Ihe  budt-vihext  the  stnl  may  he  prepared  in  diflTcrent  ways 
according  to  the  intention  of  the  future  crop ;  and  for  thU  there  is  time  till  the  end  of 
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May,  if  seed  is  the  object,  and  till  June  if  it  is  to  be  ploughed  ini.  It  will  grow  oo 
any  soil,  but  only  produce  a  good  crop  on  one  that  is  tolerably  ridi.  It  is  con»dered 
one  of  the  best  crops  to  sow  along  with  grass  seed;  and  ye^  (however inconsistent,} 
the  Toluminous  writer  last  quoted,  endeavours  to  prove,  that  buck-wheat,  from  the 
closeness  of  its  growth  at  the  top,  smothers  and  destroy  weeds,  whilst  dover  and 
grass  .seeds  receive  considerable  benefit  by  the  shade  it  affords  thenr  fimn  the  piocmi^ 
heat  of  the  sun  !  I 

5492.  The  season  of  soioing  cannot  be  considered  earlier  ttuax  the  last  week  of  April 
or  first  of  May^  aa  the  young  plants  are  very  apt  to  be  destroyed  by  frost.  The  mode  is 
always  broad-cast,  and  the  quantity  of  seed  a  bushel  per  acre  ;  it  is  harrowed  in,  and 
requires  no  other  culture  than  pulling  out  the  larger  weeds,  and  guarding  from  birdv 
till  the  reaping  season. 

5493.  Buck-wheai  is  harvested  by  mowing  in  the  manner  of  barley.  After  it  is 
mown,  it  must  lie  several  days,  till  the  stalks  be  withered,  before  it  be  housed.  It  is  in  ncr 
danger  of  the  seeds  fidling,  nor  does  it  suffer  much  by  wet.  From  its  great  succulency 
it  is  liable  to  heat,  on  which  account  it  is  better  to  put  it  in  small  stacks  of  five  or  six 
loads  each,  than  in  ehher  a  large  one  or  a  barn. 

5494.  The  jiroduce  of  the  grain  of  this  plant  may  be  stated  upon  the  average,  at  be- 
tween three  and  four  quarters  per  acre ;  it  would  be  considerably  more  did  all  the  grains 
ripen  together,  but  that  never  appears  to  be  the  case,  as  some  parts  of  the  same  plane 
will  be  in  flower,  whilst  others  have  perfected  their  seed. 

5495.  T%e  use  qf  the  gram  of  busk-wheat  in  thii  country,  Ib  almoct  entirely  for  fteding  poultry,  pteeoosp 
and  swine  It  may  alio  be  given  to  hones,  which  are  said  to  thrive  well  on  it;  but  the  author  or  The 
New  Fomter's  Caieiular.  iays.  be  thinlu  he  hai  seen  it  produce  a  stupefying  eflbct  Tt  has  been  used  in 
the  distillery  in  England,  and  Is  a  good  deal  used  in  that  way,  and  also  as  none^oni  oo  the  conUnent. 
Young  says,  a  bushel  goes  farther  than  two  bushels  of  oats,  and  mixed  with  at  least  four  times  as 
much  bran,  will  be  full  feed  for  any  horse  a  week.  Four  bushels  of  the  meal,  put  up  at  four  hondred 
weight,  will  fatten  a  hog  of  sixteen  or  twenty  stone  in  three  weeks,  giving  bim  afterwards  three  busheto 
of  Indian  corn  or  hog-pease,  broken  in  a  mill,  with  plenty  of  water.  £ighc  bushels  of  bock-wheat 
meal  will  go  as  far  as  twelve  bushels  of  barley  meal. 

5496.  ne  meal  qf  buck-taheat  is  made  into  thin  cakes  called  crumpits  in  Italy  and  even  in  some  parts  of 
Bo^ndjand  it  is  supposed  to  be  nutritious,  and  not  apt  to  turn  acid  upon  the  stomach.  ( WUkermg.) 

m57.  The  blononu  of  this  plant  aflbrd  a  rich  repast  to  bees,  both  (ram  the  quanUty  of  honey  they  con- 
tain,  and  from  their  long  duration.  On  this  account  it  Is  much  prised  in  France  and  Gennany,  and 
Du  Hamel  adrlses  bee  farmers  to  carry  their  hives  to  fiekls  of  this  crop  in  the  autumn,  as  well  as  to  ocath 
lands. 

5498.  The  haulm  of  buck. wheat  is  said  to  be  more  nourishing  than  clover  When  cut 
while  in  flower.  Banister  says,  it  has  a  peculiar  inebriating  quality.  He  has  seen 
hogs  which  have  fed  heartily  on  it,  come  home  in  such  a  state  of  intoxication  as  to  be 
unable  to  walk  without  reeling.  The  dried  haulm  is  not  eaten  readily  by  any  descrip- 
tion of  animal,  and  affords  but  very  little  manure.  On  the  whole,  the  crop  is  of  most 
value  when  ploughed  in  green  for  the  latter  purpose.  As  a  seed  crop,  the  author  of  7^ 
New  Far7ner*s  Calendar,  seems  justified  in  saying,  it  is  only  valuable  on  land  that  wOl 
grow  nothing  else.  The  Polygonum  tartaricum  has  been  recommended  for  field  culture^ 
but  Von  Thaer,  who  tried  it  repeatedly,  found  its  produce  quite  insignificant. 

Sdbskct.  4.     Of  other  Plants  used  in  Domestic  Economy  g  which  are  or  may  he  cultivatett 

in  the  Fields. 

5499.  Many  garden  plants  migfU  he  cultivated  in  the  fields,  especially  near  largw 
towns  where  manure  is  easily  procured,  and  a  deniand  for  the  produce  exists.  Among 
such  plants  may  be  mentioned  the  cress,  parsley,  onion,  leek,  lettuce,  iBdish,  frc.  There 
are  also  some  plants  which  enter  into  the  agriculture  of  foreign  countries  where  die 
climate  is  not  dissimilar  to  our  own,  which  might  be  very  eflfectually  cultivated  in  this 
country  were  it  desirable.  Among  these  are  the  tobacco  and  the  chiccory,  the  latter  for 
its  roots  as  a  substitute  for  coffee.  The  lettuce  might  be  grown  for  its  milky  juice,  as  » 
substitute  for,  or  rather  a  variety  of  opium.  Of  dwarf  fruits,  as  the  strawbeny,  currant, 
gooseberry,  raspberry,  &c.  we  add  nothing  here,  having  already  alluded  to  them  ia 
treating  of  orchards. 

5500.  The  agriculturist  who  attempts  to  grow  any  of  the  above  piants,  can  hardly  expeci 
to  succeed  unless  his  knowledge  extends  beyond  the  mere  routine  of  country  hwdMndry, 
either  by  reading  and  the  study  of  the  nature  of  vegetables,  or  by  some  experience  in 
the  practice  of  gardening.  No  farmer  on  a  moderately  extensive  sode  will  find  it  worth 
while  to  attempt  such  productions,  whatever  may  be  his  knowledge  or  resources; 
and  for  the  garden-farmer,  or  the  curious  or  speculadve  amateur,  we  would  recommend! 
observation  and  enquiry  round  the  metropolis,  and  the  reading  of  books  on  horticulture. 
All  that  we  shall  do  here,  will  be  to  give  some  indications  of  the  culture  and  manage^ 
ment  of  cress,  chiccory,  and  tobacco. 

5501.  The  garden  cress  (Lepidum  sativum,  L.),  too  well  known  to  require  any  descrip- 
tion^ is  girown  in  the  fields  in  Essex,  the  seed  being  in  some  demand  in  the  London  market. 
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If,  is  sown  on  any  sort  of  soil,  but  strong  loun  is  the  most  productive.  After  being  well 
pulverised  on  the  surface,  the  seed  is  sown  broad-cast  and  lightly  harrowed  in.  Tlie 
season  of  sowing  for  the  largest  produce  is  March,  but  it  will  ripen  if  sown  the  first- 
week  in  May.  The  quantity  of  seed  to  an  acre  varies  from  two  to  four  pecks,  according 
to  the  richness  of  the  land ;  the  seed  will  not  grow  the  second  year.  No  after-culture  is- 
required  but  weeding.  The  crop  is  reaped  and  left  in  handfub  to  dry  for  a  few  daysy 
and  then  threshed  out  like  rapeseed  or  mustard  in  the  field. 

5502.  The  tue  of  the  ckm  seed  is  chiefly  for  sowing  to  cut  for  young  turkeys ;  and  for  fbrdng  salads  by 
the  London  cooks  on  hot  moUt  flannels  and  poroiu  earthenware  Tessels.    A  vtfv  considerable  quantity  uh 
also  used  in  horticulture,  it  being  one  of  the  chief  early  salads,  and  cut  when  in  the  seed  leaf.    The  baulnv 
Is  of  very  little  use  as  litter,  and  on  the  whole,  the  crop  is  exhausting. 

550S.  The  culture  (if  tke  chiccory  as  an  herbage  plant  has  already  been  given  (5074.) ; 
when  grown  for  the  root  to  be  used  as  a  substitute  for  coffee,  it  may  be  sown  on  the  same 
soil  as  the  carrot,  and  thinned  out  to  the  same  distance  as  that  planL  These  roots  are  taken 
up  in  the  first  autumn  after  sowing  in  the  same  manner  as  those  of  the  carrot.  When  they 
are  to  be  manufactured  on  a  large  scale,  they  are  partially  dried,  and  in  that  state  sold  to 
the  manufacturers  of  the  article,  who  wash  them,  cut  them  in  pieces,  roast  them  on  a 
kiln,  and  grind  them  between  fluted  rollers  into  a  powder,  which  is  packed  up  in  papers, 
containing  from  two  ounces  to  three  or  four  pounds.  In  that  state  it  is  sold  either  as 
a  substitute  for  coffee,  or  for  mixing  with  it.  But  when  a  private  fiunily  cultivate  this 
plant  for  home  manufacture,  the  roots  are  laid  in  a  cellar  among  sand,  and  a  few  taken 
out  as  wanted,  washed,  cut  into  slices,  roasted  in  the  coffee  roaster  till  they  become  of  a 
brown  color,  and  then  passed  as  wanted  through  the  coffee  mill. 

5501  The  value  qf  the  cMccory  as  a  csffiee  ptant.  Von  Thaer  obserres  in  1810,  Is  proved  by  its  haying  been 
eultiTated  for  that  purpose  for  thirty  years.  Dr.  Howison  has  written  some  curious  pa]pen  on  the  subject 
in  The  Caledonian  Horticultural  Memoirs^  (vol  iv.).  and  both  that  gentleman  and  Dr.  Duncan  appror^  of 
its  dietetic  qualitiei.  The  former  Indeed  saTs,  he  thinks  it  preferable  to  cOfffee.  which  may  be  a  matter  dT 
taste,  as  some  prefer  the  flavor  of  the  powdered  roots  of  dandelion  to  that  or  eitber  coiree  or  chiccory. 
Dr.  Duncan  is  of  opinion  that  chiccory  might  be  cultivated  with  great  national  advantages  as  a  substitute 
for  the  exotic  berry.  {Ditco.  to  CaUd.  Hort.  Soc.  ISSSO.) 

5505.  Of  the  tobciccot  there  are  two  species  which  may  be  cultivated  in  this  country : 
the  Nicotiana  tabaccum,  or  Virginia  tobacco,  which  is  almost  the  only  sort  imported, 
and  the  N.  rustica,  common  tobacco,  the  Bauern  tabac;  of  Germany,  and  cultivated 
in  that  country,  Sweden,  and  many  parts  of  France,  Switzerland,  Holland,  &c.,  both  for 
private  use  ami  manufacture  for  public  sale.  Almost  every  one  who  occupies  a  cottage 
and  garden  in  these  countries  grows  as  much  as  supplies  their  pipes ;  bu(  it  is  rarely 
made  into  snuff  or  chewing  tobacco  by  private  families.  The  culture  of  tobacco  is  pro- 
hibited in  Britain  for  political  reasons ;  but  before  that  law  was  given,  it  was  grown  and 
cured  in  a  very  sufficient  manner  by  farmers  both  in  England  ana  Scotland.  At  present 
every  family  may  grow  a  sufficient  quantity  for  their  own  use. 

5S06L  The  sou  for  tobacco  must  be  deep,  loamy,  and  rich ;  well  pulverised  before  plantiog/and  frequently 
stirred  and  kept  free  from  weeds  during  the  growth  of  the  plants.  The  plants  in  this  country  should  be 
raised  In  a  warm  part  of  the  garden :  uie  seed  is  very  small,  and  should  be  sown  and  Ughtiy  covered,  and 
then  the  surfisce  prnaed  down  with  the  back  of  the  spade  in  the  middle  of  March.  In  May  thev  will  be 
fit  to  transplant,  and  should  be  placed  in  lines  three  feet  apart  every  way.  If  no  rain  Ikll,  they  should  be 
watered  two  or  three  times.  Evcary  morning  and  evening  the  plants  must  be  looked  over,  in  order  to 
destroy  a  worm  which  sometimes  Invades  the  bud.  When  tney  are  about  four  or  fiye  Indies  high, 
tbey  are  to  be  desired  from  weeds  and  moulded  up.  As  soon  as  tney  have  eight  or  nine  leaves }  and  are 
ready  to  put  forth  a  ststt:,  the  top  is  nipped  oll^  in  order  to  make  the  leaves  l<mger  and  thicker.  After  this 
the  buds  which  sprout  at  the  joints  of  the  leaves  are  all  plucked,  and  not  a  day  Is  suflfered  to  pass  without 
examining  the  leavet,  to  destroy  a  large  caterpillar,  which  is  sometimes  verv  destructive  to  them. 

5507.  The  following  is  the  mode  of  taJdag  and  fermenting  the  leaves  in  America.  When  they  are  fit 
for  cutting,  which  Is  known  by  the  britUeness  of  the  leaves,  they  are  cut  with  a  knife  dose  to  the  ground  $ 
and  aftCTiylng  some  time^  are  carried  to  the  drying  shed  or  house,  where  the  i4ants  are  hung  up  by  pairs, 
upon  lines,  leaving  a  space  betwe^,  that  tbey  may  not  touch  one  another,  in  this  state  tney  remain  to 
sweat  and  dry.  when  perfectiy  dry,  the  leaves  are  stripped  from  the  stalks,  and  made  Into  small  bundle*, 
tied  with  one  of  the  leaves.  These  irandles  are  laid  in  neaps,  and  covered  with  blankets.  Care  is  taken 
not  to  overheat  them,  for  which  reason  the  heaps  are  biid  open  to  the  air  from  time  to  time,  and  spread 
abroad.  This  operation  Is  repeated  till  no  more  heat  is  perceived  In  the  heaps,  and  the  tobacco  is  then 
•towed  in  casks  for  exportation.  ..... 

560&  7b  save  seed  allow  one  or  two  of  the  best  plants  to  run,  they  will  flower  and  be  very  ornamental  In 
June,  July,  and  August,  and  ripen  their  seeds  In  September  and  October. 

6009.  In  the  mamtfadure  of  tobaceot  the  leaves  are  first  deaned  of  any  earth,  dirt,  or  decayed  parts ;  next 
they  are  gentiy  moistened  with  salt  and  water,  or  water  in  which  some  other  salt,  and  sometimes  other 
Ingredlentt  have  been  dissolved,  according  to  the  taste  of  the  fabricator,  lliis  liquor  is  called  tobacco 
sauce.  The  next  operation  is  to  remove  the  midrib  of  the  leaf,  then  the  leaves  are  mixied  together  to  render 
the  quality  of  whatever  may  be  the  final  manufacture  or  application  equal ;  next  they  are  cut  into  pieces 
with  a  Axed  knife,  and  crisped  or  curled  before  a  fire ;  the  succeeding  operation  is  to  spin  them  Lito  conis, 
or  twist  them  into  rolls  by  winding  them  with  a  kind  of  mill  round  a  stick.  These  operations  are  per- 
formed  by  the  grower,  and  in  this  state  (of  rolls)  the  article  is  sent  from  America  to  other  countries,  where 
the  tobacconists  cut  it  into  chaff  like  shreds  Inr  a  machine  like  a  straw.cutter,  for  smoking  j  form  it  into 
■mall  cords  for  chewing ;  or  dry  and  grind  it  for  snuff  In  manufteturiiur  snuff  various  matters  are  added 
to  give  it  an  agreeable  scent ;  and  hence  the  numerous  varieties  of  snuff  The  three  principal  kinds  are 
called  rainees,  Scotch  or  Spanish,  and  thirds.  The  first  is  only  granulated ;  the  second  is  reduced  to  a  very 
fine  powder,  and  the  third  is  thfe  sittings  of  the  second  sort  In  a  former  section  (5iSa)  we  have  hinted 
tiiak  no  farmer  who  cultivates  the  hop  need  be  without  a  vegetable  equal  to  asparagus,  or  fibre  similar  to 
Uiat  of  flax  to  employ  his  servants  in  spinning;  and  from  the  foregoing  observations  it  would  seem  that 
Whoever  has  a  garden  may  grdw  his  own  cofiee  and  tobacco.  _ 
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SiCT.  V,      Of  Plaiui  uAidi  are  or  may  be  grovm  in  the  Fiddtfvr  Medidnal  Purpota. 

5510,  A  ntimfar  f/*  meilieal  planti  vere /arnuriif  grmon  in  tht  JaUi;  but  regetifale 
drugs  ire  now  much  U»  the  fiuhion ;  >  few  povirful  lora  are  reCaineil,  trhicb  are 
■ittan-  oolleMed  wild  or  arc  nativeg  of  other  EouaCriei,  and  the  rest  of  the  phannacapiBa  ia 
cbiefl)F  nude  up  oT  minerali.  It  may  atelj  be  affiroied  that  there  are  no  plants  belong- 
ing to  Uiia  section  which  deserve  tlie  notice  of  the  general  farmer ;  but  we  have  Ibougfal  it 
desirable  to  notice  ■  few  sometimes  ^rown  bj  farming  gardeners,  and  which  ma;  be  coo. 
ajdered  aa  belonging  almont  equally  to  himiculture  and  agriculture,  or  aa  paints  of 
connection  between  the  two  arts.  These  are  the  saflVon,  liquorice,  rhubaib,  larendB', 
mint*,  chamomile,  and  thyme. 

5511.  TV M^Vvn  or  autumn  crocus  (CVociu  tativia,'L.fig.S99  a.) 


perennial,  which  haa  been  long  cuttiratedinthe  south  of  Eurtqw,  aitd  since  Edward  III. 'a 
time  in  England,,  and  chicHy  at  SoFron  Walden  in  Essex.  It  was  abundantly  cultiiated 
there,  and  in  Cambridgeshire,  Suffolk,  and  Herefordshire,  in  the  beginning  of  ^  kt«i- 
teenth  century,  but  the  quantity  of  land  under  this  crop  has  been  gradually  lessening  for  the 
last  century,  and  especially  within  the  last  liny  years,  so  that  its  culture  is  now  almost  en- 
tirely confined  to  a  few  parishes  round  Saffron  Walden.  {Touttg'i  Btaei.)  This  is  owii% 
partly  to  (he  material  being  less  in  use  than  formerly,  and  partly  to  the  Urge  iroportation* 
rrom  the  East,  aflen,  as  Professor  Mtrtyn  obserres,  adulterated  with  bastard  saSiiin 
{Carlhamm  ImaoriM)  and  marygolds  {Caltndvta  iifficinalii). 
55K.  Hh^lHilbi  pftheMffhniTcptoiitfdoi*o;m7«rrdiotf  not  pQwiMTSTeryittf  day,  buttf  poaJMe 

3s'>]3.  Hie  downs,  Kfiich  are  purple  and  BppartnS?i)teRiber,vejzaMAvv(,aTTlfdfiDine,vidOieftifiDas 

iSli  TvapouadiordilMcike  it  (he  inwrcnvigl'aaiicreanFrflnl  planting.  uidtRHitT-fburimods 
KH  J»e  Miri  iifuSRwi  tn  mclidnc,  domcitic  mmomj,  and  Ihnni,  are  varloui  li  Is  dtttrBie,  re- 
syncope,    it  li UHil  in saiiustiy  Ihc Spanliiib and  Pslet ;  here  ind  in  innar  II cnlen inin irmiiu, bla- 

5516.  !"*«  liguorice  {Glycyrrhaa  glabra,  L.  Sg.  599  b.)  is  a  deep-rooting  perennial, 
of  the  leguminosx,  with  lierbaceous  stems  rising  four  or  five  feet  high.  Il  has  long 
been  much  cultivated  in  Spain  j  and  since  Elisabeth's  time  haa  been  grown  in  different 
parts  of  England. 

5517.  TVaiiJfarlhellquoTtceihoultl  beadecpfBitdy  loam,  trenched  by  tlie  i|Ade  or  plooKh,  or  lb*  aid 
otboth,  to  lim  and  abiir  or  three  feet  In  depth,  ind  numnred  ICnKouin.  7%e  plaou  art  pujeurcd  rnas 
i>ldpUnMt[oai,andcanilitorth«Me  roota,  which  haveern  ortiudi.  Ttinemayfee  takn  olT,  eillicr  in 
autumn  when  a  crop  of  llquortce  li  taken  up  lac  lat,  and  bid  <ii  canfa  Hll  ipring,  or  taken  frtm  i  groirtDt 

SanlatkM,  u  wanted  R>r  planting.  'Die  planting  Ha»n  nuy  be  either  Octcber,  or  February  and  Match. 
1  geneni  ths  latter  ia  preTerred.  The  plant)  are  dfebled  h;  In  rowi  thnw  Irrt  apart,  and  ftm  HablecB 
In^™  to  two  fc«  in  the  row,  according  to  the  richneai  of  the  ioll    The  aner.culiure  cMuUtt  jolweie. 

ariet  n  la  coni^etely  ollh'ered.  Aa  the  planu  do  not  rile  above  ■  Coal  the  flnl  Kuon.  a  crcp  of  colfni « 
beam  ii  wineilinei  taken  in  tho  Intcivali.  The  plonti  muit  haie  three  euinmen'  growth,  u  the  end  cf 
which  the  roota  may  be  taken  up  by  trenching  over  tbegnnnd.  'nie  roots  are  cither  imtnoiiately  Hid 
to  the  hrewecB"  drugKl^,  or  to  comman  druf^glaFa,  or  preaerved.  like  csrrota  or  potalotH,  in  ond,  tUI 

5518.  Tlie  rliubiirh  (^Itlicum  jialmatum,  'i^  Jig'  599  t;.)  is  a  perennial,  witli  llndE 
oral  roots,  which  strike  deep  into  the  ground,  large  palmate  leaves,  and  flower-atans 
Ml  or  eight  feel  high.  The  Society  of  AiM  oicrted  ilianselvra  for  many  years  to  pro- 
mote tfae  culture  of  tliii  pUol,  as  did  Dr.  Hope,  of  Edinburgh,     Il  has  acconlinglj 
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been  cultivated  with  success  both  in  Ergland  and  Scotland ;  though  the  quality  of  the 
root  produced  is  considered  Ijy  the  faculty  as  inferior  to  that  of  the  Russia  or  Turkey  rhu- 
barb, probably,  as  Professor  Martyn  thinks,  owing  to  the  moisture  of  our  climate,  and 
the  imperfect  mode  in  which  it  has  been  dried. 

5519.  In  the  attture  of  this  plant,  if  bulk  of  produce  be  the  ol^}cct,  then  a  deep,  rich,  loamf  land,  ihould 
be  chosen;  but  If  flavor,  then  a  dry,  warm,  loniewhac  calcareous  sand.  Prepare,  a*  for  liauorice,  and 
•ow  the  seed*  In  patches  of  two  or  three  seed*,  )n  rows  four  feet  apart,  and  the  same  distance  in  the  rows. 
Transplanting  from  seed.beds  may  be  adopted  \  but  the  roots  are  never  so  handsome  and  entire.  As  soon 
•s  the  plants  appear,  leave  only  one  in  a  place.  The  plants  will  now  stand  In  the  angles  of  squares  of  four 
feet  to  the  side ;  and  the  afterculture  consists  in  home-hoeing  and  deep  stirring,  both  lengthways  and 
across ;  in  ploughing  in  the  same  directions ;  in  never  letting  the  flower^tems  rise  higher  than  two 
ieet,  or  shew  flowers  or  seed,  unless  some  is  wanted  for  propagation ;  and  in  removing  the  decayed 
haulm  every  autumn.  The  plants  ha^ng  stood  three  or  four  summers,  mair  be  taken  up,  and  their  main 
roots  dried  in  a  very  slow  manner  bvanv  of  the  following  modes:— The  common  British  mode  of 
curing  or  drying  the  rhubarb,  after  cleaning  the  roote,  is  to  cut  them  into  sections,  an  inch  or  more  iji 
thickness,  string  them  and  dry  Uiem  in  airv  lotis,  laundries,  or  kitchens,  in  a  gradual  manner.  This  has  long 
been  the  practice  of  private  gardeners  wno  grow  the  root  for  their  own  use,  and  has  also  been  adopted  by 
cultivators  for  the  druggists.  The  rhubarb  is  cured  in  Tsrtary  bv  being  thoroughly  cUiancd,  the  smaller 
branches  cut  off,  and  uieo  cut  transversely  into  pieces  of  a  moderate  size :  these  are  placed  on  long 
tables  or  boards,  and  turned  three  or  four  times  a  day,  that  the  yellow  vlsdd  juice  may  incorporate 
with  the  substance  of  the  root  If  this  Juice  be  suSbred  to  run  out,  the  roots  become  light  and  unservice- 
able :  and  If  they  be  not  cut  within  Ave  or  six  days  after  they  are  dug  up,  they  become  soft  and  decay  very 
speedily.  Four  or  Ave  days  after  they  are  cat,  holes  are  made  through  them,  and  they  are  hung  up 
to  dry  exposed  to  the  air  and  wind,  but  sheltered  from  the  sun.  Hius,  in  about  two  months,  the  roots  are 
completely  dried,  and  arrive  at  their  Aill  perfection.  The  loss  of  weight  in  drying  is  very  considerable ; 
seven  loads  of  green  roots  yielding  only  one  small  horse-load  of  perfectly  dry  rhubarb. 

5590.  The  Chmese  in  curing  rkubarh^  after  having  cleaned  the  roots,  by  scrapbie  off  the  outer  bark,  as 
well  as  the  thin  yelk}w  membrane  underneath,  cut  tnem  in  slices,  an  inch  or  two  m  tnickness,  and  dry  them 
on  stone  slabs,  under  which  large  fires  are  kindled.  They  keep  continually  turning  these  slices  on  the 
warm  slabs ;  but  as  this  operation  Is  not  sufficient  to  dry  them  thoroughly,  they  make  a  hole  through 
them,  and  suspend  them  on  lines,  in  a  place  exposed  to  the  greatest  heat  of  the  sun,  till  they  are  in  a  con- 
dition  to  be  preserved  without  danger  of  spoiling.  A  ctmious  account  of  all  the  experiments  made  in 
Britain  for  the  culture  and  curing  of  the  rtiubarb  ijp  to  ISOo,  b  ^ven  by  Professor  Martyn,  in  his  edition 
of  Miller's  IMetioiMfy,  art  Rhewni  and  of  the  Irirkey,  Rusauu),  and  Chinese  rhubarb.  In  TTkomscmV 
Digpcnaatory,  2d  edit  1822,  p.  469. 

5521.  The  lavender  {Lavandula  spica,  L.  Jig,  599  d)  is  a  dwarf  odoriferous 
«hrub  of  three  or  four  years*  duration,  grown  in  the  fields  in  a  few  places  round  Lon- 
don, and  chiefly  in  Surrey,  for  the  spikes  of  flowers  used  by  the  druggists,  perfumers, 
and  distillers.  'Ilie  soil  should  be  a  poor  dry  calcareous  gravel ;  the  seeds  being  sown 
in  a  garden  in  spring,  may  be  transplanted  in  September  or  March  following,  in  rows 
two  feet  apart  and  kept  free  of  weeds.  The  second  season  they  will  yield  a  few  flowers, 
and  a  full  crop  the  fourth,  after  which  the  plants  will  continue  productive  for  five  or  six 
years.  The  spikes  are  gatliered  in  June^  dried  in  the  shade,  and  sold  in  bundles  to  the 
herbalists,  druggists,  &c. 

5522.  Thyme,  wormwood,  marjoramr,  ttwnry,  and  some  other  aromatics,  are  cultivated 
in  the  same  manner,  and  for  similar  purposes.  Being  usually  smaller  plants,  they 
should  be  planted  closer,  but  to  have  much  flavor  the  soil  must  l>e  dry  and  calcareous. 

5523.  Chamomile  {AnthemU  nobUis)  is  a  creeping  perennial,  grown  for  its  flowers* 
It  only  requires  to  be  planted  on  a  poor  soil,  in  rows  a  foot  apart  and  boed  between. 
It  will  produce  abundance  of  flowers  annually  from  June  to  September,  which  are 
gathered,  and  dried  in  the  shade*  lliey  are  sold  by  weight  to  the  druggists  and  apotheca- 
ries. The  double-flowered  variety  is,  from  its  beauty,  that  commonly  cultivated ;  but  the 
single  possesses  more  of  the  virtues  of  the  plant  according  to  its  weight. 

5524.  The  minis  {Mejitha)^  and  especially  the  pej*permint  {Mentha  pijyeritis),  we  creep- 
ing rooted  perennials,  cultivated  on  rich  marshy  or  soft  black  moist  soils  for  distilling. 
The  plants  are  grown  in  beds  with  trenches  of  a  foot  or  more  in  width  and  depth 
between,  so  as  to  admit  of  irrigation.  The  sets  are  obtained  from  old  plantations,  and 
planted  in  rows  across  the  beds  at  six  inches  distance  every  way,  in  March  or  April. 
No  produce  is  <^tained  the  first  year  worth  notice,  but  a  full  crop  the  third,  and  the 
shoots  will  continue  to  produce  five  or  six  years.  Hie  spikes  of  flowers,  and  in  some 
cases  the  entire  herbage,  is  cut  over  in  June  as  soon  as  the  flowers  expand,  and  carried 
immediately  to  the  druggist*s  still.     Some  growers  distil  it  themselves. 

5525.  The  common  valerian  ( Valeriana  ojfficinaliSf  L. )  is  sometimes  cultivated  for  it» 
roots  for  the  druggists.  It  is  a  native, pUint,  and  prefers  a  loamy  soil.  In  Derbyshire 
it  is  planted  in  rows  twelve  inches  apart,  and  the  plants  six  inches  asunder,  which  are 
either  procured  from  the  ofi*sets  of  former  plantations,  or  irom  wild  plants  found  iir 
wet  places  in  the  neighboring  woods.  Soon  after  it  comes  up  in  the  spring  the  tops  ar6 
cut  off,  to  prevent  its  running  to  seed,  which  spoils  it.  At  Michaelmas,  the  leaves  are 
pulled  and  given  to  cattle,  and  the  roots  dug  up  carefully,  and  clean  washed,  and  the 
remaining  top  is  then  cut  close  off,  and  the  thickest  part  slit  down  to  facilitate 
their  drying,  which  is  effected  on  a  kiln,  after  which  they  must  be  packed  tight,  and 
'kept  very  dry,  or  they  spoil.  The  usual  produce  is  about  18  cwt  per  acre.  This  crop 
is  manured  in  the  winter,  of  which  it  requires  a  great  deal. 

5S^.  The  orchis  or  salep  plant  {Orchis  mascida,  L.)  is  a  tuberous  perennial,  which 
groiTs  plentifully  in  moist  meadows  in  Gloucestershire,  and  other  parts  of  the  country. 
It  flo#enJn  May  and  ripent  seeds  in  July.     It  has  been  proposed  tabe  cultivated  fur 
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in  tabm  to  ba  uicd  «i  nlep  ;  but  the  pUot  ii  jtrj  difficult  of  propmguixia  from  Mcd, 
and  can  bardlj  be  multiplied  at  ell  bj  the  root,  and  tbougb  il  mi;  uucer  to  CoUect  (be 
tuber*  and  prepare  them,  it  ii  not  l^ely  it  erer  will  to  attempt  tbeir  culture.  Ai  (fan 
plant  if  Tei;  abundant  in  aoait  Htualioni,  it  maj  be  uieful  to  know  ita  preparatiaa, 
wbicb  i)  tliui  deicribed  in  Fhii.  TVinu.  ToL  lii. 

SSn,  TVtaftiifD  k  wu*c^  te  tmOrr,  unl  Ili€  Bik  bnwn  iklB  whkh  coral  H,  It  to  be  laaraled  br 
IHMiuofM  imil^bnuh,  or  bidlncdnB  Ihe  nal  in  li«  watH,  and  TubUn*  II  with  ■  awK  ibes  cfcKta. 
Whm  ■  niffldeiil  number  i^Ulbi  il  tbui  clwiHd.  the;  uT  ID  bt  qiiwl  on  1  tin  plMejUd  pUctd  In  aa 

hate  lad  ihfUinllkt  whltaiHA,  and  acqulmla  trarunarvBer  Uk*  bon,  ■iUwutan)r-"~'~- 
thlj  (late,  thcj  an  to  be  Rnmcd,  la  order  to  itrr  and  hanMa  In 
m^  —  bj  "^  a  lenUe  ttnic,  thp  jay  be  flpl^ed  ^a  -  "^ 


nqidiemfalilaTito  -  -. .         ...._. — ._.._, — ,  __ 

ptMgaa.tb(tiulbtoboU<din*ale<r,ft«airfknBtli(ikln,aiidaftetinrdaiaveadedlBlheaiilsdiTi  I 
|nliuttat*i>aaniKannMi>tbeniriltntaltp,anddsci  sotnviriiiDlMorniouldTlDwr' — — *' —  ' 
uuat  ttkat  hBH  bhb  baietr  dried  br  beat  are  liable  ta    Hediicad  tnlo  powder,  ther  to 


ta  bcUlBf  water  Into  a  ktoiil  <irBueil«e,  wbkh  maT  be  dliuUd  Rn  lue  wMi  a1 
milk.  'niuipreuRd.lhejpoaHHieiTguIritloui  Tfnuei:  and iriiM  tba tr] 
ftovn  TuHiejr  azid  uiea  fbr  making  lalap,  to  naarlT  rceemfilet  It  ai  ta  be  litt 

dUKmli|>Mcaiir  theon:hi>aniuUlabetak«ilDdinreDI]yi  butlnKnglac 


'::rs£ 


Cflir.  IX. 

Qf  Marine  Plants  utd  m  Jgrkullure. 

jj9B.  AUmarinejilaaU  may  fre  ujei^  oj  manure  with  great  adTantage,  either  {d  I  recdit 
■tale  or  mixed  with  earth.  But  tbe  moat  valuable  v^etable*  wbicb  grow  in  or  near  aalt 
water,  are  tfaoae  from  which  kefp  or  iioda  ma;  be  manufactured.  The  uK  of  sea-weed, 
■a  an  article  from  which  kelp  might  be  manubctured,  aeeme  to  ha?e  been  practitall; 
racogniaed  in  Scotland  about  the  Ix^nning  of  the  eighteenth  century.  The  gteat 
deauad  for  kelp  in  the  manufacture  c^  glau  and  toap  at  Newcastle,  and  of  alum  at 
Whitb;,  aeemt  to  have  inlroduced  tbe  making  of  this  commodity  upon  tbe  ibotn  of  the 
Forth,  M  early  as  about  the  year  ITSO,  It  began  to  be  manufactured  in  the  Oikne; 
lalandi  in  the  year  1793,  but  in  the  westetn  ibiies  of  Scotland,  tbe  making  of  kelp  was 
not  known  for  many  yean  after  this  date.  'Hie  great  progren  of  the  bleaduD;  of  tinea 
cloth  in  Ireland,  Brat  gave  riie  to  the  manufaature  of  kelp  in  that  kingdom ;  and  from 
Ireland  it  waa  Iraniferred  to  the  Hebridea  about  the  middle  of  tbe  eigbtecnth  centuiy. 
Od  tbe  shores  of  England  the  kelp  plants  ai«  not  abundant. 

5639.  Of  the  different  marine jilanii  Khkh  art  en^ihytdfir  the  mtmu/aclttre  e/tt^liK 
Fueua  TeucukNUi  (_pg.  600  a),  is  conudered  by  kelp  makers  aa  tbe  moM  produrtin; 
■od  tbe  kelp  obtained  is.  Id  genenl,  supposed  to  be  <^  tbe  beat  quality. 


tf  HwtbmipMlas, 


£533.  TV  planli  on  cut  In  May,  June,  and  Julyi  and  eiposal  to  the  air  on  the 
ground,  till  they  be  nearly  dried,  rare  being  taken  to  prevent  them,  as  much  aa  poasblr, 
from  b^g  extioied  to  tbe  rain.  They  are  then  burned,  either  in  a  pit  dug  in  tbe  sand  or 
on  the  Rimce  of  the  ground,  auirouniled  by  looae  stones,  forming  in  both  ways  a  rude  sort 
of  kiln,     A  peat  fire  ia  kindled  on  tbeground,  andtlK  weed  gradually  adilc^  till  tin 
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fire  extends  over  the  whole  floor  of  the  kQn ;  the  weed  is  then  spread  lightly  on  the  top, 
and  added  in  successiye  portions.  As  it  burns  it  leaves  ashes,  which  accumulating 
towards  evening,  become  semifused,  and  are  then  well  stirred.  Another  day's  burning 
increases  the  mass;  and  this  is  continued  till  the  kiln  is  nearly  filled.  On  some  occa- 
sions the  kiln  consists  of  a  cavity  in  the  ground,  over  which  bars  of  iron  are  placed  ;  and 
on  this  ihe  ware  is  burned,  the  ashes  falling  into  the  cavity,  where  they  are  well  worked  by 
the  proper  instruments. 

55S4.  Xelp  isgfineraUy  divided  into  two  kinds  s  the  cut-weed  kelp,  and  the  drift- weed 
kelp;  the  former  made  from  the  weed  which  has  been  recently  cut  from  the  rocks,  the 
latter  from  that  which  has  been  drifted  ashore.  The  latter  is  supposed  to  yield  a  kelp  of 
inferior  quality.  Some  specimens  of  kelp,  however,  made  from  sea-weed,  which  had  been 
drifted  ashore,  tend  to  prove  that  this  is  not  always  the  case.  Weed  which  has  been 
exposed  to  rain  during  the  process  of  drying,  affords  a  kelp  of  inferior  quality.  It  is 
of  the  utmost  importance  to  the  manufacturer  of  kelp,  to  keep  his  weed  as  much  as 
possible  free  from  rain.  For  this  purpose  many  employ  sheds ;  when  these  are  not  at 
hand,  the  weed  which  has  been  laid  out  to  dry,  diould  be  collected  into  one  heap  during 
the  rain ;  when  this  ceases,  it  should  again  be  immediately  spread  out.  It  has  often 
been  matter  of  dispute,  how  old  the  plants  should  be  before  they  be  cut.  In  general, 
three  yean  is  the  time  allotted.  This,  however,  from  some  trials  which  have  been  made  to 
ascertain  this  point,  seems  to  be  too  long.  From  experiments,  it  appears*  that  the  pro- 
duce of  kelp,  from  one  ton  of  three  years  old  weed,  is  only  eight  pounds  more  than  that 
ftom  the  same  quantity  of  two  years  old;  from  this  we  wouM  conclude,  that  the  weed 
ought  to  be  cut  every  two  years.  Though  perhaps  less  weed  may  be  procured  from  the 
same  extent  of  ground  occupied  by  weed  of  two,  than  of  three  year*s  growth,  yet  the 
difference  may  not  be  so  great  as  to  render  it  worth  while  to  allow  the  weed  to  remain 
for  three  years. 

5535.  In  order  to  increase  the  quantity  of  kdp,  it  has  been  suggested  to  the  Highland 
Society,  that  the  seed  of  the  salsoU  soda  might  be  imported  and  cultivated  at  a  small 
distance  from  the  shore,  with  the  design  of  mixing  the  plant  with  the  sea^ware,  for  the 
improvement  of  the  kelp.  It  was  formerly  imagined,  that  the  barilla  plant  would  not 
produce  any  quantity  of  alkali,  worth  its  cultivation,  if  planted  in  France ;  but  in  the 
year  1782,  some  spirited  individuals  procured  a  quantity  of  barilla  seed,  and  made  a 
plantation  of  it  near  the  coast  of  the  |dediterranean,  in  the  province  of  Lang^edoc,  and 
had  the  satis&ction  for  several  years,  to  find,  that  the  barilla  which  they  produced  from 
these  plants,  was  off  a  quality  equal  to  that  which  they  usually  procured  from  Alicant. 
IVhy,  then,  may  not  a  similar  attempt  in  our  own  country  be  equally  successful  ? 

5536.  Other  plants.  If  the  growers  of  kelp  could  contrive  to  make  some  considerable 
plantations  of  the  most  productive  of  the  kali,  or  of  fumitory,  wormwood,  and  other 
inland  plants,  which  yield  large  quantities  of  potash,  and  coUect  the  crop  to  bum  with 
the  other  materials,  the  carbonate  of  potash  resulting  from  their  incineration  would 
decompose  the  sea  salt,  and  a  great  accumulation  of  carbonate  of  soda  would  be  pro- 
duced. It  was  proved  long  ago  by  Du  Hamel,  that  the  marine  plants  produced  soda 
merely  in  consequence  of  their  situation,  for,  when  they  have  been  cultivated  for  some 
years  in  an  inUnd  spot,  they  yield  only  potash. 

£597.  There  are  immente  iraOs  qf  ahore  on  the  makUand  attd  iOamis  of  Scotland  which  may  be 
csiUj  cuUI  rated  for  the  production  of  kelp,  fVom  which  at  praent  not  one  penny  is  derived.  All  the 
ctiltiyatlon  requiiite  is,  to  place  whin  or  other  luud  ■Couet,  not  under  the  sise  or  the  crown  of  a  hat, 
upon  such  vacant  spaoea.  Contracts  have  been  made  to  plant  shore  lands  In  the  Hifhlaads  with 
Buch  stones,  at  the  rate  of  9Qt  per  SooU  acre.  Such  stones  are  generally  to  be  found  at  high.water 
mark,  on  an  the  shores  of  the  lochs  of  the  Highlands,  They  are  put  into  a  boat  at  high  water, 
then  carried  to  the  ground  to  be  planted,  and  thrown  oveiboard,  and  on  the  ebb  of  the  tMe  they  am 
distriboted  regularly  over  the  shore,  preserving  a  dear  space  round  every  stone  of  one  foot,  which 
distance,  after  very  minute  examination,  appears  to  be  the  most  eligible  for  producing  the  greatest  croa 
of  ware.  It  is  evident  these  stones  should  be  of  a  round  shape,  the  more  surface  being  exposed  to  the 
alteraate  action  of  the  air  and  water,  so  much  more  kelp-ware  will  be  produced  ttoxn  a  given  space  or 
ground.  In  four  years  the  tint  crop  may  be  cut,  which,  on  the  above  data,  will  yield  about  four  per 
cent  on  the  original  expense.  But  the  crop  may  be  manu&ctured  into  kelp  in  every  third  year  there- 
after, which,  on  the  same  data.  Is  equal  to  about  five  per  cent    In  this  improvement  there  is  no  hasardr 
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Of  Weeds  or  Plants  uhich  art  ir^rious  to  those  cultivated  in  ^Agriculture* 

5598.  Every  plant  which  appears  where  it  is  not  wanted  may  he  considered  infuriousp 
though  some  are  much  more  so  than  others.  A  stalk  of  barley  in  a  field  of  oats  is  a  weed, 
relatively  to  the  latter  crop,  but  a  thistle  is  a  weed  in  any  crop ;  weeds^  therefore,  may  bo 
classed  as  relative  and  absolute. 
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SSS^  lUlaluicwiedt,  or  tuchcultiTUed  plontssi  ipring  upwberetbcjmnoCwuiUd, 
giie  compumtiiel;  little  trouble  ineitirpatiog  tliem.  Ilie  loast  numennuuv  Ibe  grtsej 
wben  tbejr  ^ring  up  in  fields  of  luntfoin  or  luceni,  or  luniing  com  crops  in  uewtj 
broken  up  gnat  lands.  The  roots  of  chiccorj,  in  flclda  tliU  have  been  bn^en  up  tfttr 
bearing  tti*[  crop  for  some  feus,  of  madder,  liquorice,  3:c.  ire  alio  of  difficult  eitirpUian. 
l¥ben  Ihc  potiloc  crop  faes  nnt  been  carefully  gathered,  or  mustard  has  been  aUowvl  to 
shed  its  Kcd,  they  (dw  occasion  trouble,  OdKr  similar  cases  will  nadily  occur  to  die 
practical  man,  and  need  not  be  mentioned. 

5S10.  AbKiiUewadi,  or  tuch  native  plants  u  are  conddered  injurious  to  all  crop*,  ire 
*cry  numerous,  and  may  be  variously  arranged.  Some  oliect  in  a  more  peculiar  manner 
coTD-fields  and  tillage  lands,  and  these  are  dueSy  annuals,  m  wild  mustard,  wild  radish, 
poppy,  hlue  bottle,  cockle,  darnel,  &c. ;  or  biennials,**  the  tlustle;  or  perennials,  as  coucb. 
gra3B,knot-grasa,  black  coudi,  polygonum,  &c.  ;  on  lands  laid  down  to  gnus  for  a  few 
years,  dock,  oi-eye  daisy,  ragweed,  &c.  Others  infest  grass  lands,  and  these  arc  riiicfly 
perennials,  sucb  as  crowfoot,  one  of  the  most  difficult  of  weeds  to  extirpate  ;  thistles 
docks,  ru^iea,  sedges,  man*,  iivd  an  endless  variety,  of  others.  Someaie  more  particu- 
larly abundant  in  hedges,  of  which  the  reedy  and  coarse  grasses,  as  coucb-giass,  brone- 
gnvts,  and  the  climbing  and  twining  plants,  as  goose  grass  (Galiun  tiparine},  and  the 
twiners,  as  bindweed  {Cimmlimlta),  are  the  most  injurious. 

5541.  Witl^regard  lo  (te  dntmcliim  ^  iMvd),  they  may  be  classed  Gnt,  iccotding  to 
ihnr  duration.      All  annuals  and  biennials,  as  sand- 
wort (jig.  601  i),  and  sorrel   (c),   are    effectually 
destrojcd  by  cutting  over  the  plant  at  any  point  be-    , 
low  thai  whence  the  seed  leaves  originated,  as  this  i 
prevents  them  frc»n  ever  springing  again  from  the   *i 
roots.      Perennials  of  the  Ebrvus-rooled  kind  may 
be  destroyed  in  the  same  manner,  as  the  crowfoa, 
ngwccd,  the  fibrous-rooted  grasses,  and  many  otben. 
Some   fiiaiforni    rooted    perennials    may    also    be   S 
destroyed  by   umilar   means  ;    but  almost  all  the  » 
thick  rooted  perennials   require  to  be  wholly  ersdi- 

S5i  2.  The  pernmial  tixfiU  icWcA  rsfuire  thrir  rood  J 
to  be  wholly  eradicated,  may  be  classed  according  to 
the  kind  of  roots.      The  lint  we  shall  mentioD  are  W 
the  stolonifirous  rooU  or  surface  sboots  of  plants,  by 
which  Ihey  propagate  themselves.      Of  this  kind  is     ^ 
the  creeping  crowfoot,  goosefoot  or  wild  tansey,  and 
other  potentillas,  mints,  strawberries,  black  couch-  ^ 
grass,  and  most  of  the  agrostidie  and  other  grasses.  ^ 
The  neit  are  the  under-ground  creeping  roots,  as  the 

couch-grass,  convolvulus  arvensis,  and  other  species, of  bind-weed,  coltsfoot  (&.  601  a) 
sowthistle,  several  tetradynamous  plants,  as  toddai,  scrophularis,  nettle,  hedge-nettle, 
(5laCJb5i),Umium,bBllota,&c.  Some  of  these,  as  Ilu  bindweed  and  corn-mint,  are  ei- 
trcmely  difficult  to  eradicate  ;  a  single  inch  of  stolone,  if  left  in  the  ground,  sending  up 
■  shoot  and  becoming  a  plan L  Tlie  creeping  and  descending  vivacious  roots  are  the 
most  difficult  of  all  to  eradicate.  Of  this  class  are  (he  polygonum  amphibium,  (J^. 
60S  a),  the  reed  {jiTUttdo  pliragmita),  the  horse-tail  (Eqauelum ,^.  609  6),  and  some 
others,  llese  plant*  abound  in  deep  clays,  which  have  been  deposited  by  water,  as  in 
the  carses  and  clay-vales  of  Scotland.  In  the  carse  of  Falkirk  for  eiample,  the  roota  of 
the  polygonuiQ  amphibium  are  found  every  where  in  the  subsoil  alive  and  vigorous. 
Tliey  send  up  a  few  leaves  every  year  in  thefiirrows  and  on  the  sides  of  drains,  and  when 
any  field  is  neglected  or  leH  a  year  or  two  in  grass,  dey  are  found  all  over  its  surftce. 
Were  this  tract  to  be  left  to  nature  for  a  few  years,  it  would  soon  be  as  completely  co- 
vered with  the  polygonum  as  it  must  have  been  at  a  farmer  age,  when  it  wi*  one  entin 
inaisb  partially  covered  by  the  Firlhof  Forth.  Hie  horse-tail  is  equally  abundant  in 
many  soils,  evenof  a  drier  descriplioti ;  and  the  com  thistle,  (ScttoIh/o  orsenjij^/Sg.eOI  e) 
«ven  in  dry  rocky  grounds.  Lightfoot  {Flora  Scotica)  mention*  plant*  of  this  specie* 
dug  out  of  a  quarry,  the  roots  of  which  were  nineteen  feet  in  length.  It  would  be  tuelsss 
to  attempt  eradicating  the  root*  of  sucli  plants.  The  only  means  of  keeping  them 
under,  is  to  cut  off  their  tops  or  shoots  as  soon  as  they  appear;  for  which  purpose, 
lands  sul^ject  to  them  are  best  kept  in  tillage.  Iti  grass  lands,  though  they  may 
be  kepi  from  rising  high,  yet  they  will,  after  being  repeatedly  mown,  form  a  stoid  or  stock 
of  leave*  on  the  surface,  which  will  suffice  to  strengthen  their  roots,  and  greatly  to  injure 
the  uteful  lierbage  plants  and  grasses. 


5513.  Tahemut  and  htlhnu  rwlfd  u 
Utiin,  ind  biyony,  are  eiAmplesj  and  tJ 
eradication. 


55M,  IUimoit,fiiiifiirm,  and  ivch  litt  moled  peramuJi,  of  which  reit-harroiT,  ftrn, 
■nd  Kabioui  are  MUDpIn,  may  in  general  be  deittrfjiA  by  cutting  orer  belfnr  tbu 
coWai  or  point  where  the  leed-leavei  hive  issued.  ■  Below  thst  point  the  great  majority  of 
plants,  ligneous  as  well  as  herbaceous,  haTe  no  power  of  tendiog  up  shoots ;  thciugh 
there  ore  many  exceptions,  such  as  the  doclc,  burdodi,  &c.  among  herbs,  and  the  thorn, 
elm,  poplar,  cherry,  crab,  &c.  among  trees. 

5Si5.  A  calalogue  ofweedt  could  be  of  little  use  to  the  sgriculturiat,  as  the  mere 
namei  could  nerer  instruct  him  as  to  their  qualities  as  weeds,  eien  if  he  iinew  them  by 
their  proper  naraei.  Besides,  weeds  which  abound  most,  and  are  most  injurious  in  ono 
district,  are  often  rare  in  another.  Thus,  the  popjiy  abounds  in  gniTelly  districts,  the 
charloclu  on  clays,  the  chickweed,  groundsoil,  nettle,  &c.  otily  on  rich  snls.  A  local 
Bora,  or  any  of  the  natiDnal  floras,  as  Lightfoot's  Flora  Scolica,  and  Smith's  Sriliih 
Fhn,  by  pointing  out  tho  native  habita'  of  indigenous  plants,  may  be  of  considerable 
use  to  the  agriculturist  who  has  acquired  a  alight  degree  of  the  science  of  botany,  so 
•a  to  enable  him  to  refer  any  plant  which  be  may  pick  up  in  Bower,  not  knowing  tbc 
name,  to  its  place  in  the  airaDgeioaiit  of  tbe  book. 


5546.  TVgnniJ  characlnviic  of  modem  BriliA  farmtTig,  and  that  which  conititules 
tis  greatest  excellence,  is  the  union  of  the  cultivation  of  lire  stock  with  thai  of  vegetables. 
Formerly  in  this  country,  and  in  most  other  caunlries,  tbe  growing  of  com  and  the 
rearing  of  cattle  and  sheep  constituted  two  distinct  branches  of  farming  \  and  it  was 
a  question  among  writers,  a>  Von  Tbaer  informs  us  it  stilt  is  in  Germany,  which  were 
tbe  mon  desirable  brandies  to  follow.  Tbe  culture  of  roots  and  herlwge  crops  at  last 
led  gradually  to  the  loiling  or  stall  feeding  husbandry,  in  imitation  of  the  Flemings; 
■nd  afterwards,  about  the  middle  of  tbe  last  century,  to  the  alternate  husbandry,  which  is 
entirely  of  British  invention,  atMl  has  been  the  means  of  improving  the  agriculture  of 
lbs  districu  wbera  h  is  pnctiNd,  more  eflectually  than  any  thing  else,  ft  is  obnrvcd 
•  3  K  8 
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by  Brown,  that  '^tfaoogh  hones,  neat  cattle, dwep,  andiwin^  are  of  equal  tmportMice  to 
Ifae  British  farmer  with  conn  crops,  yet  we  hare  ftw  treatises  conceniing  the  Mitm*l«, 
compared  with  the  immense  number  that  have  been  'written  on  the  management  of 
arable  land,  or  the  crops  produced  upon  it.  But  though  so  little  has  been  written,  the 
improvement  of  those  animals  has  not  been  Yieglected ;  on  the  contrary,  it  has  been 
studied  like  a  science,  and  carried  into  execution  with  tiie  most  sedulous  attention  and 
dexterity.  We  wish  it  could  be  stated,  that  one  half  of  the  care  had  been  applied  to 
the  selecting  and  breeding  of  wheat  and  other  grains,  which  has  been  displayed  in  seledt- 
iog  and  breeding  the  best  proportioned  and  most  kindly  fteding  sheep.  A  comparison 
cannot,  however,  be  made  with  the  slightest  degree  of  success ;  the  exertions  of  the  sheep 
fiurmers  having,  in  every  point  of  view,  far  exceeded  what  has  been  done  by  the  renters 
of  arable  land.  Even  with  cattle  considerable,  improvement  has  taken  place.  With 
horses,  those  of  the  racing  and  hunting  kinds  exoept»l,  there  has  not  been  correspondent 
improvement ;  and  as  ta  swine,  an  aidmal  of  great  benefit  to  the  farmer,  in  consuming 
offal  which  would  otherwise  be  of  no  valuer  it  is  to  be  regretted  that  vexy  much  remains 
to  be  done." 

5547.  The  Jirst  imporiant  effort  in  the  improvefnent  of  live  ttock,  was  made  by 
Robert  Bakewell,  of  Dishly,  about  17SD;  and  the  first  scientific  work  vrhich  iq»peared 
on  the  suljeiBt,  was  by  George  Cully,  in  1782.  Bakewell  wrote*  nothing  himself;  but 
the  principles  on  which  he  acted  in  selecting  and  breeding  cattle  and  sheep,  have  been 
developed,  by  his  contemporaries,  in  various  agricultursl  reports.  Some  excellent  obser* 
vations  on  the  subject  have  also  appeared  from  the  pens  of  Cline,  Dr.  Coyentrf,  Sir.  J. 
Sebright,  Hunt  of  Leicester,  and  others.  The  improvement  in  the  sciences  of  compara- 
tive anatomy  and  phyuology  has  also  led  to  an  amended  practice  both  in  breeding 
and  in  pathology.  Hie  example  of  various 'opulent  proprietors  and  farmers  in  all 
parts  of  the  empire,  tended  to  spread  this  improvement,  by  which  the  pursuit  becsme^ 
fashionable.  Add  to  these  the  accounts  of  the  management  of  live  stock  in  almost  every 
county  of  the  British  Isles,  as  contained  in  Marshal's  Works  and  the  County  Re- 
ports.  FVom  these  sources  we  shall  draw  the  information  we  are  about  to  sufamit» 
and  shall  adopt  the  arrangement  of  the  horse,  the  ass,  the  mule  and  hinny,  the 
bull  fiimily  and  the  dairy,  the  sheep,  the  swine,  minor  stock,  and  injurious  animals 
or  vermin* 


Chap.  I. 

Jlie  cultivated  Horse*  —  Eguus  CabailvSf  L. ;  Mammalia  Bdlute^  L. ;  and  Paehyiermts 
Solipedes,  Cuvier  ;  Cheval,  Fr. ;  ^erde.  Get, ;  CabaUo,  Span. ;  and  Cavallo,  ItaL 

5548.  The  horse  family,  by  far  the  moat  important  among  the  brute  creation  as  a 
servant  to  man,  includes  sevend  species  both  in  a  wild  and  cultivated  state,  as  the  Equus 
hemionus  or  wild  mule,  a  native  of  Arabia  and  China,  and  which  it  is  supposed  would 
form  an  excellent  race  of  small  horses,  could  they  be  reduced  to  a  state  of  domestication ; 
the  £•  acinus,  or  ass,  well  known ;  the  £.  scbra,  or  striped  aas;  tlie  £.  quagga,  by 
some  considered  a  variety  of  the  zebra ;  and  tiM  £.  biaulcus  or  cloven4boled  hone,  a 
native  of  Chili,  and  by  many  supposed  to  belong  to  a  distinct  genus. 

5549.  The  common  horse,  justly  considered  as  the  noblest  rf  animals,  is  found  in  a  vrild 
state  in  the  deserts  of  Great  Tartary,  in  the  southern  parts  of  Siberia,  and  in  other  parts 
of  Asia,  and  in  the  interior  of  Africa.  He  is  of  th^  greatest  antiquity,  and  has  long 
been  domesticated  and  culti?ated  in  most  parts  of  the  earth,  for  the  various  purposes  of 
war,  hunting,  parade,  the  saddle,  or  draught ;  and  in  some  places,  partly  for  his  flesh  and 
the  milk  of  the  female.  The  parts  of  a  horse,  when  no  longer  endowed  with  life,  are 
applied  to  various  useful  purposes :  the  blood  for  manure ;  the  bones  are  Im^en  and 
boiled,  to  produce  oil,  and  afterwards  are  ground  into  an  excellent  manure ;  some  of  the 
bones  are  also  used  in  the  mechanical  arts.  The  flesh  supplies  food  for  the  domestic 
carnivorous  animals,  the  cat  and  dog ;  for  carnivorous  birds,  as  the  hawk,  esgle,  &c,  kept 
for  amusement  or  curiosity ;  and  for  fish  and  various  similar  purposes.  We  shall  con- 
sider the  horse,  in  regard  to  its  varieties,  organology,  anatomy,  i^ysiology,  dispate^, 
breeding,  rearing,  training,  feeding,  and  working. 

SxcT.  I.     Of  the  Varieties  of  the  Horse* 

5550.  The  varieties  of  the  domestic  horse  vary  exceedingly  in  diflferent  countries. 
Tlie  Arabian  bone  (/^.  60S,)  is  a  portrait  d  one  brought  by   Buonaparte  from 
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Egypt,  and  now  living  in  the  rofd  girden  of  Paris,)  ore  reckoned  the  best,  uid  their 

inhabitants  the  most   eipcrt  in  hanemanship.     The  care  taken  by  the  Arabs  in  pre. 

■ening  ihe  breeds  of  their  hories,  is  mott  603 

remarkable.      None  but  atalliooB  of  the  finest 

form  and  purest  blood  are  allowed  acceaa  to  ;^ 

their  marea.  which  ia  never  permitted  but  in    ? 

the  preaence  of  a  profeuional  witness  or  pub-  , 

lie  officer,   who  attests  the  fact,  rnorda  the  | 

lume,  and  signs  the  pedigree  of  each. 

Persian  horses  are  considered  next  in  val 

and  after  them   t>>e  horses  of   Andalusia 

Spain.      The   Barbery  boraea   are  descended  1 

from   the    Aiabiuu.     and    much    esteemed.     - 

Jackson   lEmpre  of  Morocco,  p.  42.)  men-  | 

tions  one  very  Beet  variety,  used  for  hunting 

the  ostrich,  and  fed  entirely  on  camel's  milk.     In  Algiers  ibey  are  said  not  to  like  to 

castrate  their  horses,  but  only  aqueeie  thdr  testicles  when  they  are  about  three  moolhi 

old,  which  renders  Ibem  incapable  of  propagation.      The  horses  of  India  are  small  aad 

viciouB,  the  climate  being  unfavorable  to  their  greater  developement.      Those  of  Tartaiy 

are  of  a  moderate  size;  but  strong,  muscular,  full  of  spirit  and  active.      Tite  Tartan 

are  considered  skilful  riders.      Lilie  the  Kalmucks,  they  eat  their  flesh  as  ive  do  tbat  of 

oien,  and  use  tlieir  milk  either  in  curd  or  fermented. 

5551.  Of  the  Europtan  varitlia  if  the  horu,  those  of  Italy  were  formerly  in  greater 
esteetn  than  at  present;  but  atill,  those  of  the  Neapolitans  shine  both  under  the  saddle. 
and  in  traces.  Great  numbers  are  bred  in  Sicily  ;  those  of  Sardinia  and  Corsica  are 
amall,  but  active  and  spirited.      The  Swin  horses  partake  of  the  same  qualities. 

5553.  The  S/ioTUth  honet  are  much  commended  :  some  make  them  second  to  the 
Arabians,  and  |)lace  them  before  the  Barb.  Those  of  the  hnest  breeds  are  generally 
finelj  carcassed  and  well  limbed  horses,  active,  ready  and  easy  in  their  paces,  i^cile  and 
afleciionate  to  tbeir  owners,  full  of  spirit  and  couYage,  but  tempered  with  mildness  and 
Eood  lulure  ;  they  are  for  the  moat  part,  of  a  moderate  siie.  Those  which  are  bred  in 
iJpper  Andalusia  are  deemed  the  most  valuable.  The  Portuguese  horses,  or  ratber 
mares,  were  famous  of  old  for  being  very  fleet  and  long-winded  ;  but  of  late  it  a  lud 
they  are  much  degenerated.  * 

ilfiirlbii  uddle  come  fnmi  Llmouiln :  IbFynwinblelhe  Huts  in  nun^  paniculm,  sad  like  Ibem  sn 
Boat  rot  bu mini,  but  Ibey  aic  lUpiraKd  ncH  [Dbe  Ht  tor  work  tHTnre  Ibi-jr  are  men  or  (iibt  jtia  M. 
Thore  are  ahe  veir  aood  ■'  Bideti"  «  piHiiH,  In  Aunijne,  Pnilou,  ind  Buigund)'.  Ntii  ta  thoie 
ot  Unouua,  NomundT  ctaiDU  |ir«tdsocc,  for  s  well  ri>nn«l  and  utetal  bjwd.  Lowrr  Nomundj  and 
the  district  or  CetentlD  nimltb  Kone  verr  tolrrnlfle  Gcach  bortH,  and  whlcb  are  ini>re  adWe  aikd  Bpp«r 
BKHe  elaiilc  in  Ibeir  nutloni  than  cbc  i>iitcb  bono.  Ther  have,  ho  vet  cr,  •  noble  tics  of  limednu|bt 
bona  eqiul  to  anj  wen  in  CngUod.  and,  aniwia  which,  the  chmnut  color  letmi  lo  prtvaa  The  French 
honn^cQerallvareaptbiha**^  their  ib«ilden  although  tibli^uc,  r^  too  lone  and  open,  aa  those  of  the 

nccka^  Ihcir  ThI  alHi  are  iBnaoderatvlf  large  aiHl  flat,  and  their  irgt  Hjjb^ed  to  .watery  hiimouis  and 
;i^56.  HMiud  himiihs  a  ncs  of  horsei  whleta  aie  piindpaU;  icrviceable  In  lltht  draufbl  work :  the 
MiB.  Ocrmo'S  la  not  dertllute  of  Eood  borm^and  lueb  ai  prove  uieftil  Ibr  dudv  purpoaea ;  butlhtr 

ilaliani  and  Spanlatdi.  Ai  racen  anil  hunlen  tbev'ais  blertoT  tn  the  HuBnrtan  and  Tnuiiylvanlan 
hm-ica.  The  hnna  sf  Bohemia  are  not  diiliagulihcd  h«  anr  eaiinent  qualitin.  The  Uuaaaia  and 
TraiurlrBuiafii  are  a«u4liiin«l  10  lUt  IhenoMrilior  Ibilr  hona,  under  a  notUn  oT  giving  their  tnalb 
s  frsc  paiuge,  and  impnivlnE  tbeir  irind.  ai  well  as  to  render  Ibem  loapaUe  of  nMgtalng.  which,  in  the 

fteid,  woiUd^be  often  incon^nleiit.    The  Cnstlan  honea  are  nearij  aJlled  In  — "- '  -■■ —  - 

the  HuBgarisn  and  Bohemian :  these,  as  well  as  the  Polos,  are  remarkable  Ibr 
It,"  Bffut,"  or  kMrfna  the  mark  In  ihdr  uelh  aa  Img  aa  Uiej  hit 
MSLne  IVM  leria  are  hardy,  auonr,  and  mcTiJ,  hut  the>  a 
IhemanhyHnsof  PriuilB,andIawanlitlieinDUIbafthe  Viitula,  I 


9d  by  other  natlooi.    They  ai 
is.  however,  pa  ' -- 


■tfttlfue.    Great  all , ,  , — _., 

Id  flneli  Ibaped,  but  loo  slight  and  weak  for  heair  cavaliy.    Ths  Kalmuck  hi 
lian  Ihe  Kualan  canUDOn  bDiHa,  and  I '-— '  .—  —... 


lundredEnillib  mllci'iii  Ihceedars.    'Hiev  lubiiil, 
--' -  ~  — ■ — HI  ibe  riven  TJon,  Votga,  and  1 


same  deicTlption,  tut  they  an  atrani.  hard;,  and  active.  Denmark,  and  alw  Holaiein  and  Oldtobuii, 
boast  a  Ur^  vaiiatv  of  horvH,  which  has  haig  been  aleemed  at  peciillarljr  adapted  fbf  heavr  cavalry  au 
carriage  ua«,  thou^  ther  arv  apt  to  fail  with  reaped  to  eirgance  of  UpU>  aiKt  symmetry  or  psrts ;  Uielr 

and  very  sure-DioM    They  are  never  tKuan^fced  XLd  wrt™!  .hfrltrr  boUi  .linitn'."^?J -Inter! , 

•tatfihcnaa    iMbooatodJplaadaraaiairaf  statan.bBt  aalva  andwIUIiwi  tbey  are  uacd  only  la 
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(he  irlnUr  KUDO,  Id  dmiiiK  tMgta  otk  Um  wdii,  ind  ttuiFponiof  wood,  Itaiqe.idd  other  Mccoirtaai 
but  tn'iuimnn  Bier  uT  turned  lota  the  IbmU,  ohae  tber  ftmn  murm  iroo;»,  tOkay  pbIImiI  mtbete 

5560.  Tlie  Briiiih  varietia  of  taddU  boTK  nuj^be  reduced  into  the  nett,  the  faantcr, 
the  improved  hock,  (Jwold  Engliih  mad  boTK,  the  gdlowHy,  and  the  ponj  ;  the  two 
iMler  of  which  we  shiiU  consder  in  another  place. 

5RJ.  TV  roar  tarte  Uli.  604  1  ii  dnreniled, 
mm  from  AnbilDi  ind  otbrci  trota  Bitt^  hot 
pdncljuLlj  the  rormer.  1U[»  or  ixutiM  nere  nrj 
mtij  ■  pan  of  Brillih  IporU;  and  it  ii  niturnl  U> 

■udcln liaproTe and enbrn the tiiwti of  iheiu- 
Hre  honH.     Roger  de  BeflenK.  Earl  of  Shmk 
bun,  u  ilM  flnt  on  recoid  who  imponed  a  S|nnlih 
■UHioD,  whoie  pfopenr  waa  afterwaTdi  extoJled 
br  Midiiel  Dnrtoo,  In  hit  Fatf/a/bian.     Id  (he 
nlcn  of  Uoirr    IV.»   public  ordliuncet   were 
nade  fkvwible  Co  the  hnpnTemcnt  ot  the  breed. 
Im  of  honea.    The  ctiurwa  of  th»e  tiniea  were, ., 
kowETer,  probaM;  Utile  more  Ihan  ordinirr  trlil>  m 
tt  quod  brneeii  Ihe  tailfnix  or  Ar  sllnhtir  loi.  • 
imnd  bTHdii  and  It  waa  not  until  iIm  dan  a 
tf  Kmrr  VII.  and  VIII.,  Ihat  the  (Qie  Arabian  \ 
bona  were  hnportad.    During  IhcK  nIgDi,  Hal.  ■ 

Idh  from  AnM^  Bubarr,  and  Penia  were  procured,  rl>elr  profrenT  werj  legulirlj  tnlued  to  Ih* 
couna,  aodlMm  thcae  period*  we  mce  Iha(  ^adual  cuitiTation  of  the  En^liih  uck  hone,  which  ha^ 
at  langih,  produBedalaeed  unrivalled  ihrou^hout  Ihr  world  roTaroimetrT  of  form,  awift1le4  0^pIwt«- 
•hn,  and  dunMHtf  mKler  eienlon.  fttt  account!  on  iTconlor  (oiu  pcrrDTmod  li;  ■ome  oT  our  bonti 
n  the  turf  are  tmli  aitoniiblnc.  Oil  Malion.  nn  n:  York,  four  mlloi  In  loea  minutei  and  lortr-dirca 
■eooudL  .  ChlUeriL  anowti  bj  the  name  ofthe  flylnfi  ChlUten,  mwed  through  aipaceequaliDriahtV'iwo 

...^^j.L.u. .      .»— ihtwEcUpir,  [figh«»er,  Malchem,  Harabletooian,  audoiheia,  han 

IB  of  the  Kngliah  nicer 


etiiart  andaa  In  crety  tftvathn  Ukeicah  of  the  hone  li  grevdiiy  louRht  alter  hj  the  prrdalDrr  tribca,  ao 
here,  where  thote  are  peculiarly  itnnig  and  active,  the  hor^e  i<  rortDod  pfculiariy  agile  and  iwift  to  ncape 
UMt  attack,  H  well  u  praillart;  light,  that  hli  welglit  mlghl  noiaink  him  in  (heuitdr  ^iu.  nor  ni 
baft  ntani  hin  tu  hb  <l%hL  Reaoond,  howerec.  lo  more  Innpente  climea,  where  regeuuoo  aSWdi  bjr 
Ml  hiUUiriBnc*  moTQ  nutrimcDt,  and  where  the  rettrktioni  oT  ilanarr  hare  cnaod  to  operate,  weiHloo- 
gar  lee  hia  equallgr  imail  and  ilender,  but  with  equal  ca|>arilT  lor  awlFt  profTct^on,  wo  find  hiai  ex- 
panded Into  a  nm  cipaUe  of  keeping  ut*  that  ppogrewlon  with  a  durability  unknown  to  Iha  original 
nadtfhn  wheooe  he  iiKanc  %mmeiricjillr  IwrnH  ai  we  now  tee  him,  he  at  ona  eriibob  hii  daiia 
to  ireaC  ipeed.  Hii  oafeoui  orlionjr  ikeletoo  exhibila  a  base  (bunded  nn  the  juttett  geomatrical  piib- 
dpM.  pretenting  a  lerlea  of  lengthoited  leven  aMinn  b;  meuu  of  •  condentcd  muicular  and  lendinous 
•rganlnllon  of  great  power,  on  ahgin  apable  of  gT«t  Anion  and  exteniion :  while  hli  pointed  fona 
flnhim  to  dean  that  aUno^oie,  from  which  hit  deep  chsu  maUn  hla  toilnwbir  ninulve  inilia. 
ttoDi  wind  Bitd  vigour  to  continue  hlieitenlonL  PurltrofblDod,by  which  la  mruit  the  mult  orcoBflnlng 
lo  particular  racH  or  breeili  the  mnni  nrconlinulni  thi^lr  ^leciea,  ii  obterved  with  equal  can  and  }aiiowT 
bf  the  broaden  oftheEngllah  race,  ai  by  Ihe  Arabian!;  aQS 

and  turf  locktea  tiiert  Ihcr  can  dlicover  a  taint  or  de- 
parture from  thlt  puritT  to  thv  liicleenth  remnvB. 

iSa.  nthtaUrr  (M'fO^t  la  ileriTHi  from  horan  of  . 
•ntlrebUiod.orwehaa  are  but  little  removed  ftom  It,  j 
ralUnc  with  Kan*  of  ubuanre,  correct  Ibrm,  and  ^ 

Aim  large  maiaa  of  the  pure  breed,  propagatUie  with 
wwcfful  itimoai  of  the  aU  fii^lih  road  hone,  llili 
Ikvorite  and  valuable  breed  b  a  happv  romhinatlon  of 
tha  ipeed  of  the  Arabian,  with  the  dutaUlitr  of  tha  i 
natlva  hone.  More  extended  In  funn,  but  named  on 
the  laaw  prindptra,  he  li  aMc  to  arrr  a  eoneiderab'a  ■ 
welghtthmughhnvTgTDUDdi  wilhaawinnmoqualbd  ^ 


L  Vu  iTmpnmil  tacivy  ifif.  fiO&;  li  derived,  lile  the  former,  fnnn  a  ludioovt  mlxmr*  af  tha 


Ihe  haid  It  not  hfavf,  Bar  the  nedt  dliariiniittiop. 
loag  oi  abort;  thai  l)w  hgi  Haad  aln^ln,  [thatK 


'S''.  J.'  }^  •?J°"f  bean  known  in  thii  ™inb5'ihat"ii'aii5'7rM  bTi^rtmeS  nno>w  "   '    "7 
Miaoa>  "  1«  tm*»bTa  that  it  ongliiallr  iprang  fnm  a  )udMwi  enhqr.  An  boMi  of  VwiMS,  q— , 
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n  Plcnlita  cxtncllon,  whieb  bnnn  w«c  tot  tu'T  ImporM  to  tnlut*  ror  •maOn'  bntAi,  inil  to  no- 
'--  "- ^-  .%.- .- ._.^.  .^._  --„,fm^iB(d  locvTj  ju  puck-honni  ml  of  wbM  kind  tli« 


obi  Koi^itJi  nj*d  hone  upqufiHaivitil]'  li.  i^.  CffJ-) 

tlk  pam  at  On  Utn^m  orffliul  lined  niOrt  of 
senildFtiWf  powir  ami  bulk.    AibtlitaB  npmilr    . 
pnhlblttd  (he  npoitatloii  of  Enj^bh  bonn,  iml    I 
Uw  "  KjPllMd  ehulota  dnwn  by  Itty  itHdi"  of  th*  4 
■odcM  Brtum  Unick  Inror  mm  )gu  CHir**  * 
iBfaim.    ThcH  imiiniB  or  Hw  wttqaIR  of  (he 
Enittdi  bone,  melve  hMIUmmI  KriuUi  IRni  Um 
Imtina  n  oUidD  of  Ihs  ftwll  boon  or  bona  ba>. 


poMmnl  gmL  pover.  wiUl  tbort  JotnLi,  a  mixl 
lliTariablyjrood.    The  helj[hu  varied  ttvm  dnwi  ^ 

S5U7V  o^criM, 'VwrBrr,  U  £a,(»^  ^or"!  '' 

both  of  (he  Diifliial  and  of  Iho  more  rtrij  Impror   .      . .    ,  _ _  __  

UwB,  li,  (hi(  (hey  want  (nu  or  cipnHion  In  ihdr  llfurc  and  canUfsj  that  Diey  an  ohaUnau 
and  mlleii,  anil  (hat  a  nrtaln  aiirnrm  In  Ihiii  ahoulclna,  and  wiiH  of  lupplenM  aitd  elaa(lc)9  In 
thdr  llmbit  rcnden  tbcm  unlit  foe  the  manear.  Aa  tbla  li  an  Inpoilant  cbmrgt  icalnit  the 
iacaUem  of  our  brectb.  It  mar  bfi  worth  conidencioa  bow  (kr  It  li  tfOundnl  In  (nitti.  Coiucnt 
rc^lm  deapaich,  and  Enaland  a>  a  freU  comnRcial  countrr  make*  cnry  thbif  nihavnlml  to  ^a 
RODonilnil  UK  of  lime.  Caolhnaablc  to  ibw)  prInoplH,  atoj  of  the  quiUUit  of  our  hDma,  bat 
prlntiiiallr  Ihoaa  of  KeilMlilr  and  iifttj  In  profmalon,  are  mtahilr  (ncrtand  la  WKl,  In  whii^  tber 
nndouMedl;  ei»1  all  bona  In  the  world.  It  li  mil  known  dial  all  animila  Intended  b;  nalui*  (Br  qukk 
vmrrHilan.  are  Rinned  low  in  tbelr  Um  patti,  and  ban  nauallj  niirew  uprighl  ihaulden  i  and  which 
MtcunRtoocODiaunlnEofllibhonB  In  (tnrnL  Ob  theeonlraiir,  [DDDatoflhe  Inimied  bn*d> 
of  coBllDenul  honea,  thf  Ibr*  handa  airvlnatid,  and  (be  ibouMen  Hide  and  oblique  i  hi  which.  Seii- 
ibiUlT  and  iatM]r  in  pretnadon  an  falntd  at  ume  eipenae  of  celeritr ;  tot  the  Mrong  lumbar  muKlea  of 
Buch  (armed  henea.  o|wra(lii|  on  the  Ict^thetwd  tplnnui  proceaaH  of  the  doraal  vertebrv  with  locnaaed 
advantaga,  rlpTatathefonputahliheTf  and  even  in  dabult  of  ihiaform  In  the  fare  porta.  7K  a  mma. 
pondlni  ehct  ia  pnaluced  In  hnliii  honea  bj  the  irrat  Sirnfih  anil  rj^paiiakoo  of  tbelr  hauncbaa  and 
CKHipa,  and  bf  (h*  (THter  incJinalion  In  their  bindn  aaUemiliia  (uwatdi  the  cammoa  centre  of  traritii 
«rth«body:  nr  aa  quad  depend*  Rnt  on  the  patent  to  which  ibcan^inof  the  limbacan  be  opened,  abd 

ttarkr,  (be  earth)  aolt  ii  eildeat  that  (he  fotni  vbLch  Ij  the  moat  biorabia  toi|iead,  la  laa  m  M 
mAit  or  lleiMlttr  hi  ptotreaaion. 

U67.  T%l  IlMnad  Krl.or  Ininln;  tom\  wllh,  or  pmhablj  In  ioua  meanire  Hlbicqutnl  U  th* 
enllure  of  the  old  DuIWi  load  borae,  wai  1  lUU  nor^nceUeot  breed  Wllh  Mmilu  iiropenica,  biH 
an  Impiotad  fbrm,  with  a  ptat  acquiitd  aptitude  fix  leaping,  It  gained  (ha  name  of  the  Irlih  hunter ;  and 
whan  Ih*  dogt  at  the  cbaec  wer*  leaa  ipeedy  Aan  (hr7  now  are,  thia  hon*  w*a  nual  to  nen  tMof 
required  «f  \ba  aa  a  humeri  e>en  now  the  pBaieamn  of  (he  few  whldi  remain  and,  paithnilarl;  la 
an  encloaad  and  deep  inuBlr*,  that  what  otbata  pin  br  qieed  thcee  a(com|dlih  bj  lUcninb  (a  p  Iblwich 
anji  irDBMl,  and  aeUrltr  >uDden(  to  acnnaplUh  the  moit  extiamUnari  kapa.  Aa  isadUan.  thaia 
huiaea  ban  eter  prored  nluride,  uniting  duality,  ene,  aud  aalen  with  extreme  docUlljr.  In  Ibtm 
Bier  mar  be  ronilderad  u  anbrdfaii  a  taappf  mlitun  ofan  inprered  back  with  ourold  Engliab  nadxer. 
ffffl.  tie  BrlUli  tarirUa  tf  tmiUlrlirtl  if  mart  inferior  dacriftiim  are  vary  aumeroui,  ai  cobl, 
let.  hackney  breed,  i>^  fourteen  hajida  to  foujtam  handa 
1  heavy  fcnont  to  Tide,  or  to  drive  in  low  phaeldia,  ttc 

CUIUTBIIon  or  (nnr  lornij  the  numner  nrvd  rrqulret  Ijtiie  Infreaae,  ai  leveral  wasEe  dlatrlctt  or  moon 
thronchout  England  arealrcadv  apbTDprlated  principally  to  the  puipoae  of  rraxing  ponlea. 
SSee.  neS^itrarMMi/iDarormaaMflorir,  iiaifqf  carrugraa4lci»lb>rtr,  are  un^dared  la 

the  luperloT  rariellea  contain  a  mixture  of  Arabian  or  apaniih  blood.  Cavalry  honea  are  found 
abongit  (be  larger  tort  of  hachniea  ;  aM  rhe  DbaeTvatlHU  made  in  the  late  wan  ■ufflcimliy  ahev  the 

Cic*  of  the  Belecllon.     Exmt  In  ■  frw  unhappy  InitaHVa,  whFre  4  mlrtaken  admlratliai  ot  (he  Hulani 
M  to  irtrctliif  Ibmi  (oo  Itghl,  the  Engliah  cavalry  hone  pa«CH«l  a  dicidid  lupeiiorlty  over  the 
beet  French  horaea  in  atimgtfa  anrl  activity,  aa  well  M  evet  (he  Genuaaa.  whoae  horvea,  on  tbo  other 

brai^inueofhlDod.  Olheca  an  bred  tma*  ^dlcioua  unuin  of  blood  and  base,  made  by  Ibabteedaai 
IB  Yoriubire,  Llncolnihlre,  and  other  DldlaBd  eountlea. 

UTIlL  Tte  mrtrlln  of  4nBwU  jlonr  were  originally  ai  numeroui  ae  the  dlatrieta  (tarn  whence  tber 
ireT*  bred,  each  having  iia  ^vorHa  brvwdi  buttiitca  (he  hitercaurte  among  fannpn  and  brvvdvi  hai 
barn  groaler.  thoae  in  common  uacareae  miied  aa  to  render  ii  dilBcult  to  dcteriDlna  of  what  variety 

Cleveland  bay.  the  Mack,  and  the  Lanark  ot  Cl}d(adaie,  The  naliva  breedt  of  draught  bcoea  uT  EngUad, 
Scotland,  Wake,  and  Ireland,  are  much  (no  amall  Rr 
the  rurpoHi  of  agrlcvlluni  tUaught  ai  now  conduded 

fumUhed  tuch  animala  aa  are  equal  tn  every  thing  n 


raanl  lyiiem  of  bnidng  rai|ulrH  hnraaa  of  IM 
man  aitliln  for  Ihe  uwal  agrlcultiinl  pur 
ar  adapted  fotnveUlng.  and  BMnea|iab)ei 


brought  to  ita  pmaal  atale.  by  maana  of  iialbona  aa 
Sana  bnported  ftom  the  low  counlriee;  Ibough  (her 
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UaniaTi  Samamr  cf  Uie  UUlamd  QmUn,  tdI.L  p.  90&)      MuUuU  lui 
pptnnitcHl  Ln  the  Feet,  it  moM 


MMtnltUuBlbelindor  bUck  tta  horn;  u  lent  while  utile  remain icarn u'cber mre >i 
MdiiliUethelethcrhanefTniuinitotKrelecCKluananlcleorhuiiuii  rDuL"  {MankaTi  T 

Sauna  muee,  (ent  over  ftnm  lbs  EUfiu  br  the  Lite  Lard  CheturHeld,  durh^  hU  cmbKH 


blTfl  degenentfd  of  J^te.  They  mrc  mred  to  a  frcat  extent  in  yorkihire,  the  farmen  of  wbich  oc 
tee  rvmartaMe  for  thrkr  knoivledire  in  ertrj  thing  that  relatH  Id  tblj  b|vcI»  of  Utf  ttcdl.  Ih  ici 
■Bd  bardlDcai.  thne  honci,  perhapa,  hare  no  niperlor.  Some  oipitBl  huhten  hare  beoi  ptoduev 
putting  fuU-bied  ■ullisai  to  mam  of  ihli  ion ;  but  the  chltC  object  latterlr  hai  been  tobreed  o 
bonea,  uid  uich  aa  hate  tuOtclenl  uieogth  Ibr  ^iwo-hone  plough.  Tliiee  or  theae  honea  carry  i 
aod  ■  half  of  co*lt,  tnvelUnft  ilaty  mllei  Id  twentjr-niur  houn,  wlcbuut  itny  other  reit  but  Iwa  or 
baltaupon  Iht  road;  amt  frequentfr  perftjnn  th  la  labor  four  Umea  a-waek. 
5S71  ntSiiffitfmiiclidfig.ei'--- *'--■ 


IbnaenorNorront.SuaMk.aiKl  Eaei.but  the  meali  of 
IhuhreedKenuIoconiMmoreliicoiutltutloiia]  hani]- 
neti  than  In  any  anarent  niperiorltr  of  thape.  "Thrir 

fbrivanl,  blniUquaiten  mlddUnf ,  but  nther  hi^h  about  ' 
thfl  blpBi  lp|«  round  and  ibort  tn  the  poat^ma,  deep- 
bellledi  and  Lull  iQ  tbe  flank.  Here,  perl] ih,  Ilea  much 
of  the  merit  of  theae  horaH ;  for  wb  know,  iVon  obaer- 
ntkm  and  eipnlnicr,  that  all  deep-beilled  hotHa 
arrr  their  AtodiDng»and»  cvnaequftntlv,  an  vnatded  to 


id*  Id  lEelSindi  and  Iheae  are  the  kind  of  hDci__ 
•nnKhereuiedlnthoae  dlitilcla."  {Cvtlry  tm  Lite 
ttK(,p.t7)lliMeCiill«T'atin*miMhp(lnih(i*been  —     _    _ 

light  walk.      ^J^  *^  <^  f^'  aatlpitlon  af'thii  brerd  in  jreland,  that  fiemfaid  of .  ! 

MTer  an  the  ftiOblk  nnei  brought  (o  him  gratia,    **  '  '  ^         ■  i 

G5T1.  IVCMMsIc  jloricuii,  611.)  bat  bees  kngin  high 
lapbtA  Id  ScoUBod  ind  Ihe  norlh  of  BnttUuKi ;  andl  (br  the 

^Sil^  0(th>arliinofthlin«,nriiHr![ccDunuh»e 
bmgino.but  none  of  them  »  dur.otaawellutUiHitl- 
aMd  ai  to  meeU  an]!  nollce.  Thn  hare  got  tMi  Dame,  net 
Uoauae  they  arc  bred  tniy  in  Cliideadale  or  LanatbMie, 
for  Uie  laDe  dcacrintUiD  orbomi  are  reand  Intheother  . 
woleni  counttei  of  BcotUnd,  and  onr  all  that  tract  which    f 

■jrindpal  markata  at  which  they  a»  h^  t^nark,  Canwith,     ' 
RUbergleii,  and  01»gow,are  lituated  In  that  dutiict,  wbera 
nit}  are  aim  prererred  la  a  Rate  of  gteattr  purity  than  In 
■nt  other  paita.    Hiey  are  rather  larger  than  ihe  SuSblk  ^ 

e^  ea,  and  thA neck  !■  aomewhat  longer :  their  colorlsH 
brown,  otarej.  and  a  white  ipol  on  the  (aee  i.  e.-^ 
tacmedaiDarkorbeaiitT.  Thfr-bmjt  is  broad ;  the  ahouider  -    --      - — > — -  --- — 

thick,  with  th«  reaching  cartlLnginnui  ponlan  of  the  blad».b«ie  nearlr  at  hlAh  aa  tiie  wlthen,  and  vet  v> 
■tralghtandbnad,  hut  not  too  long;  the  hucka  viilhle.  but  not  praminent.  and  the  ipacv  betweni  tbrwi 
and  the  rlbt  abort  i  the  taU  heavy,  and  well  balred;  the  thightneMinsHch  other  tDnimraa  Id  ksTco^ 
a  •null  groove  (or  Ihe  tail  to  lOtofl.  One  mort  valuable  ptopeiti  of  thlt  breed  la,  that  they  air  lanaifc. 
fbly  tniepuUen, a mtlre hmae being larely  fiwnd among Ibnn. 

eST^  T*e  ««<**«■»■  (jI».61S  a)  bearaanearreiemblanca,  hi  p(^nt  of  dieandhanUiiemtotteheateJ 
the  na^  Imwd  rf  the  bi^Unda  of  Scollind  and  Kher  billy  countrlet  In  the  iwlb  of  EaropCL     It  ia  loo 

Uia  [Old.    "  I  well  rosemher,"  layt  Cuiley,  "  ooi  ifau  1  rode  tot  mioy  yimt  nhich,  totEi  bit. 


ORGANOLOGY  OP  THE  HORSE. 

■  ptncunt  bj  choice,  la  pntferciiM  U>  •  (oftlr  KMd."  [OifnwttDiUM 


£577.  ne  UUI  imaUtt  liom  qf  Uc  BltMbimU  lu«l  Ma  qT  Satla<ul,  U)  ire  dUtlnfuWied  trtm 
lii)«  bnedA  by  the  «e«cnl  qipeUflUoni  of  poivd,  lAf^^t,  uid  \n  Guhc  at  garmu  orcedrnmi^  Tlwr 
an  nnd  In  jtcm  iMDiben  ^n  Uie  Hebnde*.  or  wntcm  ItlH,  when  Uicjr  are  founcTka  thv  ctvum 
pur1t:r.  DkffbrenI  TAritiSt*  of  the  ume  rve  w  iprvut  over  «U  the  HlghlaDiL  diilrict,  and  the  naithcni 
vAtt.  Thiiuicicnt  breed  ii  luppoifd  to  hmvc  hrm  introduced  IcitoScDUand  ftotn  Scandltuvla,  wbA  the 
Norwaglaiu  ind  Dann  Ant  ohLakncd  m  fniliD;  Ln  tb«e  parti.  ^'  It  tl  predielr  the  ume  breed  that 
tubiLiU  at  prMmt  In  Nonnj,  the  Fnoe  Iile^  and  Iceland,  and  1>  totallT  dlttlncl  ftom  (ten  Ulln*  of 
hone  kind  on  the  continent  or  Europe,  uutb  of  the  Baltic     In  conHrniaUon  of  ihii,  there  ii  one 

thb  lirecd  br  handtraqdj  aliaped,  h»e  amall  IcgSj large  manei,  Httle  neat  hudi,  alia  are  utivinelT 
adlre  and  hardy.  The  cgmmon  colon  in  (rei,  hai,  and  black :  the  lail  li  the  raroht*  OBe."  (Qmcnii 
ATr»lr^&i«aa<,v«Llil.  P.I7S.J 

SicT.  II.     OrganiM^  er  txtrriar  Analemy  i^ the  Hotk. 

S57B.  A  jusl  knowledge  of  the  eHrriir  con/ormalim  of  Iht  hirrtt,  to  be  aUe  to 
form  ■  correct  judgment  of  the  relative  qualities  of  Ilie  uiinuil,  farms  the  ne  pltu 
uUrn  of  a  Kientiilr  honeman'i  aim ;  but  it  ii  a  branch  of  knowledge  not  to  be  ob- 
IBioed  without  much  study  and  experience.  In  consiiHering  a  horse  exteriorl;,  bis 
Age,  hi*  condition,  and  other  circumstance!  should  be  attended  to ;  and  without  which 
Biteotion  it  is  not  possible  to  determine,  with  precision,  llie  present  or  future  stale  of  ■ 
horse  when  he  is  teen  under  various  peculiarities.  A  bone  of  five  yearn  old,  though 
coaiideied  ai  full  grown,  jiet  experiences  Tery  considerable  aitenitians  of  fonn  after  that 
period.  He  then  becomes  what  is  termedyurRuAed ,-  and  all  his  points,  before  bidden  in 
the  plumpness  of  youth,  now  fihew  thecoselves.  He  Is,  in  fad,  more  angular,  and  in  ■ 
painter's  eye  would  be  more  picturesque,  but  less  beautiful.  A  horse  likewise  low  in 
flesh  and  condition,  is  hardly  the  saine  anitnal  ai  one  in  full  Sesh  and  condition ;  and 
again,  the  sleekness  acquired  irom  relaxed  labtir,  with  full  and  gross  feeding,  is  rety 
unlike  tfae  robust  form  acquired  fixim  generous  diet  with  correspondent  exertion. 

5^79.  TAe  ennnuiCun  o/*  llie  lulgrci  -if  oTganoU/gif  is  conveniently  pursued  by  ditiding 
it  into  head,  neck,  trunk,  or  body,  and  exlieioities  or  legs.  The  greater  number  of  well 
proportioned  horses,  with  the  exception  of  the  head  and  neck,  come  wilUn  a  quadrangle  | 
but  not  one  strictly  eqtiilateral  as  depicted  by  Lawrence  (Richard;,  and  Clark,  but 
one  whose  horiiontal  dimensions  are  usually  between  a  tweniy'faurth  and  twenty-eighth 
greater  than  their  perpetidiculars.  It  must,  however,  be  kept  in  mind,  that  wiib  some 
coniiderable  deviations  from  this  quiKlningular  form,  many  horses  have  proved  superiorly 
gifted  in  tbeir  powen;  and  tliat  a  deviation  from  these  proportions,  appears  in  some 
instancca,  as  in  that  of  the  race  hone,  not  only  favorable,  but  necessary  also  to  his  exer- 
tions. Nature  will  not  be  limited,  and  the  perfection  of  her  operations  is  not  alone  de- 
pendant on  an  atbitrvy  arrangement  of  pans,  but  on  a  harmony  and  accordance  of  Iba 
whole,  inlerrul  as  well  as  external.  To  the  anist,  however,  such  admeasurement  ii 
useful,  iuatmuch  as  it  prevents  any  sitagular  departure  from  a  symmetrical  appearance, 
which  is  but  too  common  among  our  animal  draughtsmen.  To  the  amateur  it  also 
oSers  a  convenient,  though  not  an  Unerring  guide.  Our  exemplification  of  the  organ- 
ology appeara  by  placing  a  blood  and  a  cart  horse  within  Ibe  same  square  (j^.613i,  by 
which  the  diSferencea  between  the  varioui  parta  of  the  one  and  Ibe  other  are  readily  nni- 
tiaiied. 

3  L  S 
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Paet  IIL 


558a  TTiepnnu  ^tk«  head.    The  hemd  of  the  bone  it  ramarkaUle  for  Its  dineoiioiii,  Conned  by  m 
tfOngatloQortDe  jaws;  yet  in  him,  as  la  most  of  the  gmint  tribes.  Its  bulk  It  la  an  inyene  proportion  le 


a/yO^ 


the  length  of  the  neck,  otherwise  the  muscles  would  not  be  able  to  lift  it  It  It  an  Important  part 
eontldered  tm  relative  to  beauty  alone,  it  being  in  the  inferior  heavy  brecdt  but  little  marked  by  gnce  or 
expression :  but  in  the  Improved  varieties  it  pretentt  linet  worthy  the  painter't  pencil  and  the  poet't 
Itocy.  Neither  It  it  too  much  to  tay,  that  In  no  part  of  the  body  is  this  aradioration  of  bcved  so  soon 
detected  at  in  the  head.  Can  anything  be  conceived  more  dittimilar  than  the  tmull  inexpressive  featuret 
of  the  cart  horse,  and  the  bold  striking  onei  that  grace  the  head  of  the  blood  hone  ?  The  quirk  tucocttion 
of  movements  in  his  pointed  ears,  the  dibitations  of  his  expanded  nostrils,  or  his  retioieited  eyes,  wbicfa 
give  fire  and  animation  to  the  character  of  his  head  when  under  the  influelioe  of  any  excitement  This 
it  the  more  worthy  of  remark,  when  it  It  eontldered  that  tome  of  the  |>rindpal  aidt  to  exprettion  in  the 
human  countenance  are  wanting  in  the  horse.  Man  borrowt  much  of  hit  faaal  exprettion  from  his  eye- 
brows, and  when  to  these  the  varied  action  of  the  mouth  is  added,  it  amounts  to  more  than  a  half  of  ibe 
total  exprettion.  A  great  accettion  of  beauty  it  gained  in  the  improved  breedt  by  the  increase  to  the 
facial  angle,  which  in  them  is  about  25°.  but  in  the  heavy  breeds  Is  usuallv  only  23**  (a  a  a  a). 

5561.  lite  eon  (5  5)  in  the  improved  breeds  are  small  and  pointed ;  in  the  heavy  they  are  not  only  laige 
and  ill  shaped,  but  they  iVequently  separate  from  each  other :  these  defects  gave  rise  to  the  baitoarout 
custom  of  crq>plng,  now  happily  In  a  great  meaaure  abolished.  The  eart  are  criteria  of  the  tfurlt,  at 
well  as  of  the  temper;  we  have  seldom  seen  a  horse  irtiich  carried  one  ear  forward  and  the  other  baek< 
ward  during  his  work,  that  was  not  hardy  and  lasting.  Being  not  8Ul]{|ected  to  early  fittlgue,  he  Is  atien< 
tive  to  every  thing  around  him,  and  directs  his  ears  diflbrent  ways  to  collect  sound  Aom  every  quarter. 
Ihe  ears  are  also  indications  of  temper,  and  a  horse  is  teldom  either  pfaiyf^l  or  vidout,  but  hit  ears  are 
laid  flat  on  the  neck.  U  it  fortunate  that  ire  are  provided  with  tuch  a  warning,  by  an  animal  that  does 
not  want  craft  to  aurprite  ut,  nor  ttrength  to  render  hit  retentment  terrible 

5582.  7)krybwAcaa  next  pretentt  itielf  (c  c),  ttraight,  and  of  a  proper  width  in  the  Improved  breeds, 
adorned  by  nature  with  an  elegant  portion  of  hair,  which,  detaehfaig  Ittrif  fhnn  the  rest  of  the  mane, 
flowt  down  the  face  to  protect  both  that  and  the  ears  fh>m  the  attacks  of  insects. 

5683.  T^e  evet  {d  d)  deserve  particular  attention,  not  only  for  tbdr  utility,  but  as  objects  of  beauty  and 
exprettion.  In  the  blood  hortc  the  orbitary  fotte,  or  eye  tockett,  are  more  prominent  and  more  inclined, 
by  which  the  axet  of  hit  eyes  diverge  more  flt>m  each  other  than  those  or  the  heavy  breed  :  by  which 
not  only  he  is  enabled  to  see  further  behind  him,  but  the  prominence  of  his  eyes  gives  great  beauty  aod 
expression  to  the  Mood  head.  The  further  condderation  of  the  eyes  and  their  criteria  ofsoundnets,  will 
be  postponed  to  the  anatomical  detail.  In  old  horses  most  of  the  Ikt  of  the  body  which  is  superfldally 
placed,  becomes  absorbed :  in  this  way  the  eye,  which  Is  usually  embedded  in  a  vast  quantity  of  this 
matter,  losing  its  assistance,  sinks  within  its  orbits,  and  thus  the  cavities  above,  called  eye.pils,  shew 
themselves  deeply  in  an  aged  horse. 

5584.  Fivm  tke  eart  to  tie  angle  qTOeJaws  (ee)  kxge  vessels  and  extensive  glands  are  sltnated.  ^fmhiB 
these  branches  of  the  posterior  Jaw  is  lodged  the  throat,  and  it  will  be  nbserved  how  necessary  it  Is  that 
these  branches  should  expand  tufficientiy  to  admit  of  the  motlont  of  the  head,  particularly  of  those  in- 
fluenced by  the  relnlng-tai  of  the  bridle ;  otherwise  the  blood  veoMls  and  other  parts  must  be  injoitootly 
prattcdupon. 

5585.  The  hoUow  between  ^jmmitcaUedtke  channel,  and  at  the  under  part  of  it  (/)  a  oonttdenMe 
branch  of  an  artery  proceedt  Arom  the  Inner  tide  over  and  around  the  outer,  and  which  bianeh  ftnu  the 
most  convenient  situation  for  feding  the  pube  of  the  horse. 

5586.  The  face  {g)  of  the  improved  breed  of  hones  presents  dtber  a  strai^t  line,  or  one  liightiy 
curved  inwards  towards  the  lower  part ;  whereas  in  the  heavy  breeds,  it  Is  very  oommonly  found  to  be 
curved  outward,  lliis  part  comprises,  as  with  man,  ftnm  Ihe  forehead  to  Hw  ttpSL.  Whan  the  ftce  Is 
ooverod  with  white,  it  !•  cooaideted  a  blemish ;  but  when  a  white  spot  only  exials  to  lb<lhniMnd.ltl> 
Considered  n  beauty. 
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5567.  TV  marUngi  M  tke/iice  are  um;pd  to  detertbe  a  k&rse  1^,  and  ftvquentlT  lead  to  the  recovery  of 
a  strayed  or  stolen  one.  In  regimenul  accounts  these  marks  are  careftilly  noted.  When  a  nwt  extendi 
down  the  face,  it  Is  termed  a  blaze ;  and  when  ftirtber  continued  into  the  mussle.  It  is  called  blaze  and 
•nip.  When  a  scar  Is  distinct,  but  with  It  there  are  white  markings  which  begin  some  distance  below  It, 
and  are  continued  downwards,  it  is  called  a  race. 

5688.  Trie  tnmxU  (A  h)  includes  the  lips,  mouth,  and  nostrils ;  the  darker  the  ookmr  of  this  part  the 
more  is  the  horse  esteemed  :  very  dark  brown  horses  are  an  exception,  for  in  them  It  U  usually  of  a  tan 
color,  and  is  praised  t>oth  as  a  beauty  and  indicative  of  excellence. 

5589.  Ti»e  iipi  should  be  thin,  firm,  and  by  no  means  loose  and  pendulous,  as  is  the  case  in  very  dd  or 
very  sluggish  horses. 

5590.  Tne/orm  oftkeimmtA,  at  receiving  the  M,  is  important.  It  is  also  of  more  consequence  than  It 
usually  supposed,  that  the  commissure  or  opening  of  the  mouth  be  iuSdently  deep ;  when  shallow,  it  is  not 
only  inelegant,  but  it  will  not  admit  a  bridle  favorablv  into  its  pro)ier  resting  place  upon  the  bars.  Within 
the  mouth  are  situated  the  teeth,  which  are  so  placed  as  to  have  interrupted  portions  of  jaw  above  and 
below  of  considerable  extent  These  vacancies  are  called  5ar«,'and  are  parts  of  extreme  importance  to 
the  horseman,  as  it  Is  by  means  of  agents  called  bits  resting  on  these  parts,  and  operating  on  their  sensi- 
bility by  means  of  a  lever,  the  long  arm  of  which  Is  in  the  hand  of  the  rider,  that  he  ensures  obedience. 
In  aid  of  this  mechanism,  to  one  portion  of  this  lever  is  attached  a  chain,  called  a  curb,  which  acting 
on  the  outer  part  of  the  chin,  increases  the  pressure.  This  latter  port  has  been  called  the  barb  or  Amrrf,  but 
its  situation  is  evidently  above  that.  In  the  examination  of  a  horse  intended  to  wear  a  bitted  bridle,  it  is 
also  of  considerable  importance  that  both  the  bars  and  barbs  should  be  thin,  and  not  covered  with  thi(± 
fleshy  matter  which  deadens  their  sensibility.  If  scars  or  cicatrices  are  seen  on  them,  particularly  In  the 
bars,  being  the  remains  of  former  injuries,  they  In  a  great  measure  render  the  uth  insensible,  and 
are  greatly  against  the  proper  action  of  the  bit :  and  it  Is  to  be  observed  that  a  scar  on  one  side  is  worse 
than  one  on  both. 

5591.  The  teeth  (Jig.  614.),  which  present  themselves  on  the  lower  parts  of  the  jaws,  are  the  indstve 
and  canine.  The  two  fh>nt  incisives  are  popularly  called  nippers  or 
gatherers  (a).  The  two  next  adjoining,  separators  or  middle  teeth  (ft), 
and  the  outer,  the  comers  {c\  but  it  would  be  more  definite  to  say  the 
first,  second,  and  third  incisives,  beginning  at  the  comer.  The  tusks 
or  tushes  (tf  if)  occupy  part  of  the  intermediate  space  between  the 
incisive  and  grinding  teetn.  The  teeth,  as  criteria  of  age,  will  be  con- 
sidered in  another  place,  and  as  organs  of  digestion,  they  will  be 
Airther  noticed  in  the  anatomical  detail. 

5592.  The  organs  qf  the  neek.  The  exterior  parts  which  compose 
the  neck  are  first  the  upper  surfkce,  which  is  ftimisbed  throughout  its 
whole  extent  with  an  elegant  assemblage  of  hair  called  maae  {e  e). 
In  some  instances,  as  in  stallions,  it  is  of  enormous  length  and  thick, 
ness.  In  a  cream-colored  one  exhibited  some  years  ago,  it  was  so  long  ? 
as  to  be  suspended  in  a  bag.  Nature  appears  particularly  to  have  ^ 
Audied  the  beauty  of  the  animal  by  this  gift ;  had  it  been  de^iiined  as  a  guard,  it  would  have  grown  on 
both  skies :  whereas  when  not  altered  bv  art,  as  In  cavalry  horses,  it  naturailv  hangs  to  one  Me  only. 
In  dark  colored  horses  it  is  commonly  black,  but  In  horses  of  colors  apwoacnlng  to  a  light  hue,  the 
reverse  is  firequently  seen,  and  the  mane  and  tall  are  In  these  often  lighter  than  the  body. 

5593.  To  make  the  hairs  qf  the  mane  and  tnU  lie  smooth  is  an  object  with  most  horsemen,  but  the  pufling 
the  hair  out  in  tufts  by  wrapping  It  round  the  fingers  is  a  most  erroneous  practice,  and  not  only  at  the 
time  fhistrates  the  end  intended,  but  a  mane  so  pulled,  will  seldom  hang  well  after.  The  writer  of  this 
has  always  made  use  of  a  threc^pronged  angular  mane  puller,  which,  if  lued  two  or  three  times  a  week, 
will  bring  both  mane  and  ull  into  perfect  order,  and  will  keep  them  so.  This  iron  is  manuflustured  and 
sold  by  Long,  veterinary  instrumait  maker  In  Holbora,  London. 

5594.  The  ufper  tatface  qf  the  neek  (0  should  form  a  moderate  but  elegant  curve,  which  is  greatly 
filvorable  to  beauty  :  this  curve  is  however  not  so  considerable  in  the  pure  eastern  variety  as  In  the  better 
sort  of  northern  horse. 

5595.  The  under  surface  qf  the  neck  {k  k)  shoukl  be  nearly  straight ;  In  the  cock  throttled  horse  it 
arches  outwards,  and  the  upper  surface  in  these  Instances  is  sometimes  hollowed  inwards  In  equal  pro- 
pOTtions,  when  such  horse  is  called  ewe^necked.  When  this  deformitv  is  considerable,  it  prevents  Uie 
head  from  being  carried  in  its  true  angle,  and  particularly  so  under  the  action  of  the  bridle;  in  which 
cases  the  nose  being  projected  forwards  carries  the  axis  o.*  the  eyes  upwards,  such  horses  are  called  star 
gazers :  and  it  is  to  be  observed  that  they  are  seldom  safe  goers.  In  mares  and  geldings  a  very  just  crite. 
rion  of^a  sluggish  disposition,  may  be  formed  irom  the  presence  of  a  considerable  quantity  of  fleih  on  die 
upper  surfkce  of  the  neck :  when  the  crest  Is  very  thick  and  heavy,  it  is  almost  an  unerring  prognostic  of 
a  decided  sluggard.  In  stallions  it  however  forms  a  distinctive  sexual  mark,  and  therefore  is  less  to  be 
depended  upon  in  them.  In  a  well  proportioned  horse,  the  length  of  the  neck,  the  length  of  the  head, 
and  orthe  angle  uniting  the  two,  shoukl  give  the  height  of  the  withers  from  the  ground.  When 
the  neck  is  too  long,  the  head  must  of  course  gravitate  by  the  increased  I<»jrth  <?  the  arm  of  the 
balance ;  it  likewise  seldom  presents  a  firm  or  proper  resistance  to  the  bridle  When  on  the  oontiary 
the  neck  is  too  short,  the  head  is  fkequently  ill  pbced,  and  the  lever  in  the  hand  of  the  rider  will  be 
too  short  alaa 

5596.  The  organ*  of  the  trunk  or  caraue  arc  Tarious.  Oonsidered  as  a  whole,  Claik 
has  not  unaptly  likened  it,  when  separated  from  the  limbs,  to  a  boat;  within  which  are 
disposed  various  important  viscera.  The  bony  ribs  he  likens  to  the  wooden  ones  enoom-. 
passing  the  vessel,  and  the  sternum  or  breast  bone,  being  perpendicularly  deep  and 
thin,  carries  the  resemblance  further,  and  fits  the  machine  to  cleave  the  air  as  the  boat 
tioes  the  water.  Within  this  animal  vessel,  according  with  the  jtistest  mechanical 
principles,  the  weightiest  of  the  viscersB,  the  liYer  is  placed  in  the  centre,  and  the 
others  follow  nearly  in  the  relative  order  of  their  grayity ;  so  that  the  lungs,  the  lightest 
t>f  the  whole,  are  stowed  in  front,  where  great  weight  would  have  been  most  disadvan.. 
tageous. 

5597.  The  shomlders  (o  a,  ft  ft)  are  commonly  oonsideied  as  extending  fltmi  the  withen  above  to  thepofait 
in  front,  and  to  the  line  behind  formed  from  the  elbow  upwards :  but  a  correct  description  consMcrs  them 
•a  those  parts  InunecUately  concerned  in  motion  ;  that  Is,  of  the  scapula  or  bUule-bone,  and  its  attachments. 
The  dioulders  are  too  apt  to  be  confounded  with  the  withers  above,  and  with  the  arm  below,  erroneously 
^called  the  point  of  the  sbouMers.  From  this  confusion,  great  error  Is  committed  in  apppedating  thcfr 
nature  and  action ;  but  this  is  removed  by  rec<rarse  to  the  skeleton  C/8^.  615  i.  h,  I).  Ine  withers  (e  e) 
snaybe  justly  proportiooed  at  the  same  time  that  theshouMers  are  narrow,  straight,  and  altogether  badly 
formed,  and  mce  versA.  The  shoukiers  should  be  muscular  and  narrow,  but  not  heavy ;  and  to  d»> 
tsfmine  between  these  essential  pointy  requires  the  eye  of  experience  in  the  viewer,  and  the  presence 
*ot  condition  In  the  viewed.      A  muaoniar  shoulder  la  caseiitially  necessary,  when  we  consUer  tkat 
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the  fore  extremitiet  are  wholly  connected  by  muicle,  and  not  at  in  man,  hy  the  intenrcntioii  of  the 
bony  union  of  the  clavicle  or  collar  bone.  In  the  hone,  therefore,  we  find  that  large  muscular  maiMt 
unite  the  shoulder  blade,  by  ita  upper  and  inner  furfacet ,  to  the  chect ;  while  other  powerAil  mu«clc«  lua- 
pend  as  it  were  the  machine  between  them.  By  thi«  contrirance,  elasticity  is  preserved  and  strength 
gained ;  for  had  the  shoulders  poitsessed  a  bony  connection,  when  the  body  is  propelled  forwards,  it* 
weight  and  force  being  received  by  the  fore  extremities,  painful  and  hurtful  shocks  would  have  beea 
experienced  at  every  step.  Powerhil  muscles  for  the  shoulders  are  also  as  necessary  for  progressioo  as  for 
attachment;  but  here  strength  is  not  alone  all  that  is  wanted,  just  proportion  and  proper  ntuatioa  are 
also  requisite. 

5398.  The  centre  qf  action  in  the  thoulders  (c)  is  in  their  common  centre,  'and  the  extent  of  action  oT 
any  part  moving  on  its  centre,  is  dependent  on  the  length  of  such  part ;  the  motion  the  shoulder  enjoy* 
Is  Confined  to  tlie  perpendicular  backwards,  and  to  as  great  an  elevation  of  the  muscles  as  they  will  admit 
of  forwards.  It  will  be  therefore  evident  that  the  more  oblique  is  the  situation  of  the  shoulder  blade, 
the  greater  number  of  degrees  it  can  go  through  ;  it  must  be  as  evident  also  that  when  the  shoulder  blade 
Is  long  and  deep,  as  well  as  oblique,  that  this  advantage  is  increased.  It  is  commonly  obcerred,  aKbough 
it  is  not  invariably  the  case,  that  when  the  shoulder  is  short,  it  is  abo  upright  (6  b).  Obliquity  and 
length  ip  the  shoulder  favor  the  safety  of  the  progression  also,  for  as  the  angles  rormed  between  tlie 
shoulder,  the  arm,  and  fore  arm,  are  consentaneous,  and  make,  when  in  action,  a  bony  arch ;  so  the 
obliquity  and  length  of  the  shoulders  is  favorable  to  a  due  elevation  of  the  limb,  on  which,  in  a  great 
degree,  depends  the  safety  of  progression  Thus  mares  are,  ceteris  parHmtj  more  unsafe  than  honea. 
their  shoulders  being  short  to  correspond  with  the  low  mare-like  forehand;  and  their  decreased 
obliquity  usually  regulates  an  increased  obliquity  In  the  whole  limb  downwards,  or,  as  is  familiarly  ex> 
pressed,  they  stand  with  their  legs  under  them.  Unfavorable  as  is  this  form  of  the  mare,  both  for  the 
•peed  and  safety  of  their  action,  it  was  given  for  purposes  advantageous  to  the  animal :  for,  by  such 
a  position  in  the  fore  extremities,  the  hinder  are  raised  higher  to  afibrd  additional  security  against 
the  evils  of  gravitation,  and  dislocfgement  of  the  foal  from  the  pelvis.  Few  rules  can  be  laid  down 
In  the  exterior  conformation  that  arc  more  important,  or  of  such  general  application,  as  that  a  short 
and  upright  shoulder,  particularly  when  united  with  an  inclined  direction  of  the  whole  limb  backwards, 
is  a  sure  mark  of  an  unsafe  goer,  and  commonl v,  though  not  invariably,  of  a  slow  one  alsa  It  now  and  then 
happens  indeed,  that  horites  hsving  defective  shoulders,  prove  speedy  and  good  movers,  which  would  appear 
to  contravene  these  principles ;  but  it  will  be  found,  that  wherever  horses,  having  these  defects  in  their  fore 
parts,  are  yet  good,  it,  in  every  instance  happens  that,  in  them,  the  hinder  parts  are  paiticulariy  and  un. 
usiully  strong  and  well  placed,  which  serves  to  make  up  the  deficiency.  Indeed,  it  appears  probable,  that 
the  hind  and  fore  parts  do  not  bear  the  same  relative  proportion  in  all  horses  alike ;  m  blood  horses,  the 
withers  are  not  always  high,  and  although  their  shoulders  are  commonly  deep  and  oblique,  yet  the  fore 
limbs  are  altogether  short  in  proportion  to  the  hinder,  in  a  great  number  of  the  fleetest  racers :  for, 
as  speed  appears  to  be  a  principal  end  in  their  formation,  and  as  comparative  anatomy  furnishes  us 
with  abundant  proof  that  alt  animals  destined  to  make  considerable  leaps,  which  is,  in  Csct,  speed* 
are  low  before;  the  end  of  their  formation  is  really  best  answered  by  this  arrangement  of  naru;  it 
is  also  more  than  probable  that  although  speed  in  the  gallop  may  be  found  with  a  defectire  forehand* 
that  yet,  in  the  slower  paces  of  the  canter,  trot,  and  walk,  a  justly  formed  shoulder  is  more  immediately 
requisite.  This  subject  will  be  still  further  elucidated  when  we  treat  on  the  mechanical  properties  of  the 
skeleton. 

5509.  Tietvithers  (ee)  are  formed  by  the  long  transverse  processes  of  the  dorsal  rertebrse  (sr),  and  as 
their  use  is  to  serve  as  levers  to  muscles,  so  their  length  and  the  height  of  the  withers  must  be  of  great 
advantage,  and  enable  such  horses  to  go  high  above  their  ground  ;  for  the  muscles  of  the  back,  acting  to 
greater  advantage,  elevate  the  fore  parts  more  forcibly.  Frqm  this  we  may  also  learn  that  the  deratioa 
of  the  fore  parts,  or  the  horse's  going  above  his  ground,  is  not  altogether  dependant  on  the  motion  of  the 
shoulders,  nor  on  the  height  to  which  the  animal  may  be  inclined  to  lift  his  legs ;  but  likewise,  on  the 
extent  to  which  the  fore  half  of  the  machine  Ik  altogether  elevated  by  the  action  of  the  dorsal  and  lumbar 
muscles.  When  the  withers  are  high,  or  the  forehand  well  up,  as  it  i«  termed,  it  is  favorable  to  the  cc4e. 
rity  and  to  the  safety  of  the  action  ;  but  as  these  properties  are  less  wanting  in  the  heavy  breeds,  we  find 
in  them  a  considcraole  variation  of  form  :  in  the  cart  horse,  who^  heavy  forehand  is  of  great  service, 
as  he  draws  by  an  efn)rt  to  preserve  himself  from  the  tendency  his  weight  gives  him  to  the  centre  of 
gravity  ;  so  the  more  weighty  and  bulky  he  is  before,  and  the  nearer  he  approximates  this  centre,  the  more 
advantageously  he  will  apply  his  powers.  It  is  not  here  intended  to  be  hinted  that  nature  gave  him  this 
form  purposely  to  enable  him  to  draw  :  this  indeed  would  be  an  argument  of  necessity ;  but  this  form  has 
been  judiciously  imposed  on  him  by  men,  by  regulation  of  the  sexual  intercourse,  and  by  a  careful  selection 
of  specimens  having  some  of  the  requisites  to  propagate  from,  until  at  last  we  have  produced  the  mas- 
sive weighty  animal  whose  powers  astonish'as  well  as  benefit  us. 

^lOO.  J%e  breast  or  counter  (//)  is  the  part  between  the  point  of  the  arms  or  shoulders,  and  which 
should  be  moderately  wide  and  extended:  when  it  is  otherwise,  the  horse  is  seldom  durable,  or  even 
strong,  although  he  may  be  speedy ;  neither  have  the  lungs  sufficient  room  for  expansion,  nor  the 
muscles  great  extent  of  attachment ;  frequently  too  it  accompanies  a  general  flatness  of  ribs,  aiM  want 
of  circular  form  in  the  carcase  in  general:  all  which,  experience  has  shewn  to  be  necessary  to  the  per« 
fection  of  tlie  machine.  Tlic  breast,  may  however,  be  too  wide ;  it  may  also  hang  over  or  project  beyond 
the  perpendicular  of  the  fore  limbs,  so  as  to  overweigh  the  machine :  this  form,  however,  though 
unfavorable  to  the  saddle  horse,  for  the  reasons  just  assigned,  is  much  desired  in  the  heavy  draught 
horse. 

5<)()1.  The  back.  Where  the  withers  end  the  back  commences  (e ) ;  the  length  should  be  modoate  only, 
for  a  long  cylinder  cannot  be  so  strone  as  one  of  less  length  ;  Tong.backed  horses  are  easv  because  the 
action  and  the  reaction  are  considerable ;  but  what  is  gained  in  elasticity  is  lost  in  strength.  'When  the 
back  is  too  short,  the  extremities  .are  so  much  approximated  that  they  frequently  overreach  each  other; 
the  back  should  be  nearly  straight,  it  has  naturally  an  inclination  in  the  Une  of  its  gravity ;  but  this  ex' 
ists  in  very  diflbrent  degrees  in  different  horses.  When  the  incurvation  inwards  is  considerable,  such 
horses  are  called  saddle«.backed,  and  are  Usually  considered  as  weak ;  but  to  keep  up  the  counterpoise, 
so  the  crest  in  such  horses  is  generally  good ;  they  also  ride  pleasantly^  and  commonly  carry  much 
apparent  carcase  ;  sometimes  indeed  too  much.  When  the  back  is  curved  upwards,  it  is  called  roach* 
racked ;  when  considerably  so,  it  is  unfavorable  to  the  liberty  of  action,  as  well  as  to  the  elasticity  of 
motion  ;  and  for  the  reasons  given,  with  too  short  a  back,  a  horse  is  often  found  to  overreach  :  in  these 
cases,  to  counteract  the  curve  outward,  the  head  is  also  carried  low  usually.  A  short^biu^tKi  horse  is  in 
considerable  request  with  many  persons,  who  do  not  consider  that  when  it  is  too  much  so,  there  ia  seldoan 
great  speed ;  for  the  hinder  extremities  cannot  be  brought  sufficiently  imder  the  body  to  propel  the 
mass  forwards. 

5602.  The  loins  (/i)  may  be  considered  as  the  part  which  extends  from  immediately  behind  the  hinder 
edge  of  the  saddle  when  properly  placed,  extending  from  thence  to  the  rump.  Anatomically  it  b^ios 
at  the  sacrum  {fie.  015  z),  whose  processes  being  sometimes  defective  or  interrupted,  leave  an  inden* 
tation.  as  though  the  union  between  the  back  anoloins  was  incomplete ;  and  such  horses  are  said  to  be 
badly  loined :  but  although  it  may  in  some  measure  deprive  the  muscles  of  some  slight  attachments ; 
yet  the  evil  is  not  so  considerable  as  is  imagined.  The  width  of  the  loins  is. of  considerable  import  to  the 
strength  of  the  animal,  as  it  affbrds  a  greater  surface  for  the  attachment  of  the  powerful  muscles  of  the 
back  and  loins ;  and  the  muscles  themselves  should  be  lo  prominent,  as  to  seem  to  swallow  the  '     ^ 
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bone  between  them.  When  the  protiibennoef  of  the  Uioin  or  heiandi  bone  are  very  prominent,  thtf 
bone  it  wid  to  be  ragged  hipped ;  but  it  operate!  to  bif  diiadvantage  only  in  appearance,  as  extent  In 
these  parts,  being  farorable  to  miucular  attachment,  is  always  beneflciaL 

5609.  The  cramp  extends  from  the  loins  to  the  setting  on  of  the  tail  (i»  »).  It  should  be  long  and  only 
slightly  rounded,  which  is  another  characteristic  of  the  blood  or  improved  breed.  In  the  cart  hone,  on 
the  contrary,  it  is  seen  short  |md  much  more  considerably  rounded  (n  n).  A  long  croup  is  in  every 
point  of  view  the  most  perfect,  for  it  aflbrds  a  very  increased  surfiice  for  muscular  attachment,  and 
although  the  laige  buttocks  of  the  cart  hone  would  at  Ant  sight  convey  an  idea  of  great  strength  and 
extent,  yet  attentively  viewed,  it  will  be  found  that  the  early  rounding  of  the  sacral  line,  the  low  setting 
on  of  the  tail,  and  the  small  space  which  necessarily  exists  between  Uie  hips  and  buttocks,  all  tend  to 
lessen  thesurCsce  of  muscular  attachment,  compared  with  the  broad  croup,  wide  haunches,  and  deep 
spread  thighs  of  the  blood  hone. 

5604.  J%eftank  (Jt),  is  the  space  contained  between  the  ribs  and  haunches;  when  too  extensive,  it 
Indicates  weakness,  because  it  is  the  consequence  of  too  long  a  back ;  and  such  a  horse  is  said  not  to  be 
well  ribbed  upy  When  the  transverse  processes  of  the  lumbar  >ertebns  are  short,  as  in  bad  loined 
horses,  this  part  ii  hoUow.  The  flank  is  usually  looked  to  also  as  indicative  of  the  state  of  lesplratlon  ; 
thus,  when  it  rises  and  falls  (juicker  than  ordinary,  unless  violent  exertion  has  Just  been  used,  it  beto. 
kens  present  fever,  or  otherwise,  chronic  disease  of  the  lungs. 

560o.  \The  belly  (i).  Having  taken  a  tour  round  the  unper  parts  of  the  carcase,  we  will  carry  the  survey 
downwards  and  forwards  Anteriorly,  the  Hfts  should  be  wide  upwards,  and  as  much  deepened  below 
as  possible,  which  alfbrds  what  is  termed  great  depth  in  the  girth.  This  form  greatly  increases  the 
surface  of  attachment  of  the  motive  organs,  the  muscles,  and  also  allows  room  for  the  nee  expansion 
of  the  lungs,  and  'consequently  is  favorable  to  the  wind,  rosterioriy,  the  ribs  should  fmn  the  nody  n 
much  as  possible  into  a  circular  fl^re,  ^t  tieing  of  all  othen  the  most  extended,  and  alRwding  the  best 
surface  for  the  absorption  of  nutnment ;  thus  barrelled  horses,  as  they  are  termed,  arc  greatly  admired. 
When  the  chest  is  too  flat  and  straight,  the  belly  is  also  small ;  hence,  neither  can  the  blood  absorb  its 
vital  principle  tnm  the  air,  nor  the  lacteals  the  chjliferous  Juices  ttom  the  intestines :  these  horses  are 
therefore  seldom  durable.  As  less  nutriment  is  taken  up  by  the  constitution,  so  less  is  eaten,  thus  also 
they  are  seldom  good  feeden ;  and  as  the  pressure  on  the  intestines  most  be  considerable  fhmi  the  small 
containing  surftce,  so  they  are  usually  likewise  what  is  termed  washy :  that  is,  easily  puiged,  whereby  an 
additional  cause  of  weakness  exists,  ttom  the  too  early  passing  off  of  the  food.  Such  horses  are,  however, 
very  commonly  spirited  and  lively,  although  not  lasting.  A  knowledge  of  the  advantages  gained  by  a 
circuUr  form  of  carcase  or  belly,  as  aflbnUng  the  greatest  capacity,  is  what  constituted  &kewell's  grand 
secret  in  the  breeding  of  cattle :  he  always  bred  from  such  animals  as  would  be  most  Ukely  to  produce 
this  form,  well  knownig  that  no  other  would  fatten  so  advantageously. 

5606.  The  tohirUtone  (/),  among  the  Jockies  and  grooms,  is  the  articulation  of  the  thigh  bone,  with  the 
pelvis,  or  basin,  and  forms  the  hip  Joint.  The  ligaments  of  this jpowerftil  Joint  are  sometimes  extended, 
and  a  very  obstinate  lameness  is  usually  the  conse<)uenoe.  Thus  the  situation  of  the  thigh  ^  m), 
is  in  the  horse,  as  in  most  quadrupeds,  enveloped  within  the  range  of  the  trunk. 

5607.  The  ttifie  (m)  corresponds  with  the  knee  of  the  human  figure,  and  is  the  point  at  the  lower 
portion  of  the  flank.  It  is  evident  that  the  part  below  this,  which  is  generally  called  the  thigh  or 
gascoin,  is  erroneously  so  named.  It  should  be  very  muscular  and  extended,  it  ^ould  also  make  a 
considerable  angle  with  the  femur  or  thigh,  and  form  a  direct  line  under  the  hip  or  haunch.  Its 
length  in  all  animals  destined  for  speed  is  considerable. 

5608.  The  fore  exlremilies  or  legs*  In  treatiog  on  the  mechanical  properties  of  the 
skeleton,  we  shall  have  to  point  out  the  essential  differences  between  tlie  geometrical 
structure  and  functions  of  the  fore  and  hinder  extremities.  We  shall  here  content  our- 
selves with  a  simple  examination  of  the  individual  parts. 

5609.  The  arm  qfthe  hone  (5)  is  apt  to  be  overlooked,  nor,  without  some  consideration,  does  it  strike  the 
observer,  that  the  arm  covered  with  muscles,  and  enveloped  within  the  common  skin  of  the  chest,  ex- 
tends ttom  the  elbow  (a)  to  the  point  of  the  shoulder,  as  it  is  termed,  but  correctly  io  its  own  point 
lielow  and  before  the  shoulder  blade  {fig-  ^^^-  l^e  same  reasons  which  render  a  muscular,  (Clique, 
and  deep  shoulder  advantageous,  also  make  it  desirable  that  this  part  should  be  muscular  and  extensive 
in  lengtn  and  breadth,  and  that  its  obliquity  should  be  pro|iortlonale  to  that  of  the  shoulder :  from  whence 
it  roiuTu,  that  the  more  acute  the  angle  between  them,  the  greater  will  be  the  extent  of  the  motion 
gained  bytbe  flexion  and  exten»ion  of  the  parts. 

5610.  The  fore  arm  (c),  which  horsemen  consider  and  call  the  arm.  Is  placed  upright  to  counter, 
act  the  angular  position  of  the  real  arm  and  shoulder  bones.  As  it  is  always  found  long  in  animals 
destined  for  great  speed,  as  we  witness  in  the  hare  and  greyhound,  it  should  therefore  be  of  considerable 
length  when  speed  is  a  requisite  Quality ;  but  for  the  cadences  of  the  manege,  where  the  elasticity  is  re- 
quired to  be  distributed  equally  through  all  parts  of  the  limb,  it  is  chosen  snort  The  fore  arm  U  broad 
and  large,  particularly  upwards,  for  here  the  powerful  muscles  that  ofierate  the  motions  of  the  parts  t)e- 
low,  are  almost  all  of  them  situated.  To  prevent  encumbrance,  and  to  give  solidity,  these  musdes  dege- 
nerate into  tendons  and  ligaments  below  the  fore  arm ;  but  abo»e,  it  is  essentially  necessary  to  strength 
that  theyshould  be  large  and  well  marked. 

5611.  The  knee  id),  so  called,  is  properly,  with  reference  to  human  anatomy,  the  carpus  or  wrist. 
It  Is  composed  of  many  bones  to  enable  it  to  resist  the  Jar  arising  fh>m  the  action  of  the  perpendi- 
cular parts  above  and  below  it  All  the  Joints  of  the  extremities,  but  particularly  those  ofthe  knee 
and  hodc,  should  be  broad,  that  the  surface  of  contact  may  be  increased,  and  the  stability  augmented  :  by 
this  means  likewise,  a  more  extensive  attachment  is  aflfbrded  to  muscles  and  ligamoits ;  their  insertions 
are  also  thereby  removed  farther  fh>m  the  centre  of  motion. 

5612<  At  criteria  qf  sqfe  going,  the  knees  should  be  particularli/ examined  when  it  Is  contemplated  ttf 
purchase  a  horse,  to  see  whdh^  the  skin  has  been  broken  by  falls ;  and  in  this,  very  minute  attention  itf 
required ;  for  sometimes  the  wound  heals  so  perfectly,  or  otherwise  so  much  art  is  used  in  shaving  the 
hair,  blistering,  coloring,  and  rubbing  it  down,  picking  out  the  white  or  staring  hairs,  &c.,  that  more 
than  common  nicety  is  required  to  detect  a  slight  scar.  It  is,  however,  prudent  to  remember,  that  it  ia 
not  evefy  horse  whose  knees  betray  a  scar,  that  is  a  stumbler :  the  best  may  have  a  fall  in  the  dark. 
It  is  also  necessary  to  caution  persons  against  the.  admission  of  a  very  common  prejudice,  that  when 
a  hone  has  once  been  down,  however  Uttlche  may  have  hurt  his  knees,  he  is  rendered  more  liable  than 
before  to  a  similar  accident  tf  his  limbs  have  not  been  weakened  by  the  aoddent,  or  if  the  scar  be  not 
sufficiently  Urge  to  prevent  the  free  bending  ofthe  knee,  he  is  not  at  all  more  liable  to  fall  than  another 
horse.  If,  therefore,  a  horse  with  a  scar  on  his  knee  have  the  forehand  good,  and  if  his  action  correspond 
thereto,  he  ought  not  to  be  refused  on  this  ground :  but  with  a  diflbrent  conformatlbn  he  ought  to  be 
steadily  rejected,  let  the  tale  told  be  ever  so  plausible.  In  gross  heavy  horses  a  scabby  eruption  often  seats 
itself  around  the  inner  bend  ofthe  knee  (A),  which  is  called  mallender^ 

561SL  The  canon  or  shank  (e)  carries  the  limb  down  elegant,  light,  straight,  and  strong.  Much  stress 
is  deservedly  laid  op  the  necessity  that  this  |iart  of  the  limb  should  be  wide  when  viewed  laterally. 
Viewed  in  front,  its  being  thin  is  favorable,  because  made  up  as  it  is  principally  of  bone  and  tendon, 
any  addition  to  it  bevond  these  must  arise  from  useless  cellular  matter,  or  otherwise  from  matter  worse 
than  oselesi,  beihg  placed  there  by  dtsesse    Any  thickening  of  tbci  part  generally  or  partially,  should  be 
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lodktd  on  with  rai|>iclon ;  «a»  if  natanl,  likelf  to  interflnre  wtth  motion  without  adding  to  aticngth ;  or  if 
occidental,  aa  a  mark  of  acquired  Injury  likply  to  remain.  In  the  bony  skeleton  may  be  Men  within  and 
behind  the  knee,  an  apparatuB  destined  to  remove  the  acting  ligaments  and  tMidona  tnm  the  centre  of 
motion,  by  which  great  advantage  is  gained  in  the  strengtliening  and  fhcilitating  their  flexions.  It  is  « 
default  in  this  conformation  that  renders  horses  Hed  m  under  the  Inee,  as  it  is  usually  termed,  and  sach 
horses  are  the  best  proof  of  the  truth  of  the  reasoning  here  offered ;  for  they  are  inTsriabljr  found  to  bear 
exertion  badly ;  their  legs  at  an  early  period  become  bowed  or  arched,  and  totter  on  the  slightest  exertion. 
In  cart  horses  this  conformation  is  Tcry  common ;  but  in  them  it  is  of  leas  consequence  than  in  those 
destined  for  quicker  motion^  where  the  elevation  of  the  limb  is  so  extensively  and  so  frequently  rcpested. 
To  render  this  subject  familiarly  dear,  we  will  recommend  that  a  cord  be  placed  round  tiie  hall  of  tlM 
thumb,  and  passed  up  close  to  the  arm  until  it  reaches  the  bend :  with  the  other  hand,  by  stnightenbigand 
extending  this  cord,  but  held  close  to  the  arm,  endeavour  to  flex  the  hand  and  wrist  inwanis :  operated  la 
this  way  it  will  peouire  great  force  to  do  it ;  but  remove  the  hand  only  two  inches  from  the  arm,  and  the 
bound  hand  will  yield  readily  to  a  less  force.  Exactly  the  same  happens  to  the  ligaments  and  tendeu 
called  back  sinews  which  flex  or  bend  the  fore  legs ;  ror  by  an  apparatus,  formed  ttam  the  position  of  one 
of  the  cairpal  bones,  (pittformit^)  they  are,  in  well  formed  legs,  set  out  wide  from  the  knee. 

5614.  T%e  back  9inevb$  should  not  only  be  large  and  firm,  but  they  shoukl,  like  the  limb  RneiaUy,  be 
yery  distinct  flrom  the  knee  to  the  fetlock{:  in  this  course,  If  any  thickening  be  (rtisenred,  it  betwens  former 
Injury,  as  extension  or  rapture  of  ligamentous  fibres,  which  usually  have  a  disposition  to  recurring  weak- 
ness.  If  a  hard  swelling  appear  cm  the  inner  nde,  not  on  the  tendon,  but  on  the  l>ooe,  a  qilint  is  present 
which  ia  more  or  less  injurious  as  it  is  nearer  or  farther  ftem  the  knee,  or  distinct  from  or  situated  amoag 
the  tendons  and  ligaments ;  but  when  It  is  considerable  in  sise,  hot  to  the  feel,  and  extends  inwanis  and 
bockwarda  among  them,  it  usually  produces  mwt  injurious  consequences.  To  detect  these  evils  the  eve 
akme  should  not  t)e  trusted,  particularly  where  there  Is  much  hair  on  the  l^s,  as  on  cart  horaes,  and  even 
Kna  hocknies  in  the  winter,  but  the  hand  shoukl  be  deliberately  passed  down  the  d>ank  before  and  behind. 
An  enlargement  or  acar  situated  close  to  and  on  the  inner  side  of  the  knee,  must  not  be  mistaken  for  a 
splint  i  it  more  ft-eiquently  arises  from  a  custom  some  horses  have  when  trotting  fiuit,  of  elevating  their 
legs  and  cutting  this  part  with  their  shoes,  and  thence  called  the  tpeedy  cut, 

5615.  The  fMUrn  and  fetlock  {//).  General  usage  has  applied  the  term  fetlock  to  the  joint  Itself,  sad 
pastern  to  the  part  extended  ftt>m  the  fetlock  to  the  foot ;  properly  speaking,  the  fetlock  or  footlock  is 
only  the  posterior  part  of  the  joint,  from  whence  grows  the  lock  or  portion  of  hair,  which,  in  many 
horses,  flows  over  and  around  the  hinder  part  of  the  foot ;  a  short  and  upright  postern  is  Inelastic  and 
such  horses  are  uneasy  goers ;  they  are  unsafe  also,  for  the  postern  being  already  in  so  upright  a  poatioo, 
requires  but  little  resistant^,  or  only  a  slight  shock,  to  bring  it  forwards  bevond  the  perpendicular;  and 
the  weight  of  the  machine  then  forces  the  animal  over.  Nor  are  these  the  only  evils  arising  feom  this 
fbrtnation,  for  the  ends  of  the  bones  being  opposed  to  each  other  in  nearly  a  perpendicuhu-  directioo, 
receive  at  eadi  movement  a  Jar  or  shock,  which  leads  to  an  early  derangement  of  the  joint,  and  to  the 
appearance  called  overshot  On  the  contrary,  when  the  pasterns  are  too  long  they  are  frequently  too 
oblique  also ;  and  although  their  elasticity  may  be  pleasant  to  the  rider,  such  formation  detracts  from  the 
otrength  of  the  Umb.  These  joints  both  before  and  behind  are  very  subject  to  what  is  called  windgaUs, 
whi^  are  swellings  formerly  supposed  full  of  air.  whence  their  name ;  but  they  are  now  known  to  «»> 
tain  an  encreased  qufintity  of  the  mucus  destined  to  lubricate  the  parts  in  their  motions.  These  pufly 
elastic  tumours  are  originally  small  and  hidden  between  the  lower  end  of  the  canon,  and  the  flexor 
tendon,  or  back  sinew ;  but  when  hard  work  has  inflamed  all  the  parts,  the  secretion  in  them  beeomes 
increased,  and  then  tbi^  become  visible  to  the  eye  ;  but  unless  they  are  so  considerable  as  to  obstnict 
the  due  action  of  the  parts,  they  are  no  otherwise  objectionable  than  as  they  tell  a  tale  of  inordinate  wear 
of  the  limbs  generally. 

5616.  7'he  form  qf  the  pasterns  $f\ftvences  the  d^ect  called  cutting^  which  arises  from  a  blow  given  to 
either  the  fore  or  hind  fetlocks  i>y  one  log  to  the  other  durine  its  eleratioii.  Horses  narrow  in  the  cbest, 
or  which  turn  their  toes  out,  or  have  ouier  peculiarities  of  form,  cut  permanently,  and  are  then  very 
objectionable ;  but  others  only  cut  wheu  fiitigued,  or  when  very  low  in  flesh.  Young  horses  often  oil, 
and  when  they  beconke  Airnished,  leave  it  off. 

5617.  The  feet  (g  g).  These  essential  and  complex  organs  will  be  more  fully  examined  in  the  ana- 
tomical detail,  but  much  aluo  presents  itself  to  the  consideration  in  an  exterior  examination.  Hones 
might  be  presumed  to  be  naturally  born  with  perfect  feet;  but  ex|)eriencc  shows  tliat  defects  in  tiiesc 
organs  are  hereditary.  In  some,  the  peculiarities  of  climate  operate ;  and  in  others,  a  conatitatiooal 
predisposition  exists;  dependant  on  some  cause  with  which  we  are  unacquainted. 

5618.  Climate  influences  the  form  qf  the  horse^s  foot.  In  the  arid  plains  of  the  eaat,  where  errry 
impediment  is  removed  for  on  extensive  search  for  food,  the  feet  are  hard,  dry,  and  small ;  this  form, 
notwithstanding  the  alterations  of  breed  and  culture,  in  some  degree  still  adhetcs  to  the  blood  or  abori- 
ginal eastern  horse :  artificial  habits  have  extended  the  evil,  and  now  small  and  contracted  feet  are  to  be 
seen  in  every  variety,  excepting  in  the  coarse  heavy  breeds. 

5619.  Constitutional  and  hereditary  causes  operate  on  the  fett.  That  a  constitutional  predinnntica 
'exists  in  the  production  of  a  particular  form  of  foot,  we  know  from  the  (act,  that  dark  chestnut  horses 
are  more  prone  to  contraction  of  the  hoofs  than  any  other  colored  horse  :  and  that  the  form  of  the  foot 
Is  hereditary,  may  be  gained  from  the  known  circumstance  that  some  of  the  Lincolnshire  staflions  always 
get  large  flat-footed  progeny ;  while  some  foil  bred  entire  horses  entail  small  upright  feet  on  all  tbetf 
x>ffkpring. 

5620.  Local  situation  will  also  q/fr-e/  the  form  qf  ihe  feet.  The  eiftct  of  situation  Is  remarkably  ezna- 
pliHed  in  the  horses  which  we  used  to  obtain  ft-om  Idncolnshire,  Cambridgeshire,  and  some  puts  of 
Norfolk  and  Yorkshire,  before  (he  draining  system  was  perfected.  These  horses  hao,  almost  invariably, 
large,  flat,  heavy  feet ;  which  however  convenient  and  natural  they  might  prove  to  the  animals  while 
tnovingon  the  quaggv  surface  of  marshy  districts,  yet  were  found  veiy  unfit  for  quick,  light  movemrnti 
in  drier  situations.  I^uch  horses  go  heavily  and  stumble ;  and  as  the  horn  of  which  these  enonnoiu 
feet  are  formed,  is  always  weak,  the  anterior  or  fh>nt  part  yields  to  the  heat  and  inflammation  broittbt 
y)n  by  exercise  on  hard  roads,  and  falls  inwards,  which  letting  the  weight  of  the  body  fall  on  the  soles  poshes 
that  downward  ;  and  at  last  feom  a  concave,  it  presents  a  convex  surface.  The  feet  cannot  then  besr 
'shoeing,  but  with  mudi  art  and  liifliculiy :  pain  and  tenderness  bring  on  lameness  and  uselessness;  sod 
therefore  horses  with  such  feet  should  be  rejected.  Feet  pretematurally  smalt,  are  equally  obiectlonaMe,  as 
hetpkening  a  disposition  to  contraction.  Horses  with  a  tendency  to  foundered  feet  stand  with  pain  in  the 
stable,  first  placing  one  foot  before,  and  then  shifting  it  to  place  the  other  in  the  same  situation.  The 
Viontractlon  usually  begins  In  the  hecls>  which  are  found  higher  than  natural,  and  drawn  inwards ;  the 
(hot  altogether  Is  likewise  narrower,  and  the  sole  hard  and  hollow.  "When  a  preternatural  foliMss  is 
«een  around  the  coronets,  ring^Jtmie  may  be  suspected;  and  If  heat  and  hardness  be  accompanied 
with  any  tenderness  in  going,  its  existence  is  certain.  But  although  too  much  horn  iato  beavoidedi 
too  little  produces  a  weak  foot ;  in  which  the  heels,  quarters,  and  soles  all  participate:  the  thin  hen 
■eannot  resist  the  imin-esslons  of  the  stones  on  the  road,  and  then  lameness  ensues.  The  under  surihee  of 
the  foot  should  exhibit  a  full  healthy  wide  Uog  with  bars  prominent  and  properly  inflected.  Theean- 
cavlty  of  the  sole  shoukl  be  particularly  attended  to ;  when  less  than  natural.  It  Is  weak,  when  more,  it 
Indicates  contraction ;  from  whence  such  feet  have  been  called  too  strong.    White  feet  are  OhJectionablei 

vecauae  they  are  found  more  liable  to  this  evil  than  othera.  Corns  are  an  evil  to  which  the  undec  suiftcx 
>E»f  the  foot  Is  liable,  and  which  should  always  be  looked  for  on  the  purchaae  or  exarainatian  of  «  hone: 
Vhr  whteh  purpose^  it  would  be  well  that  the  fore  shoes  ahoukl  be  removed^  and  the  foot  canAdly  psRd 
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bf  a  Judtekmi  or  ckver  tmilh.  Merely  picking  out  the  foot  will  often,  alio,  detect  ttie  renaiiif  of 
former  cuttings  or  parlngi  out  of  the  comi.  Sooae  hooft  are  Tery  brittle,  and  a  hone  with  this  defect 
should,  in  every  instance,  be  rejected.    The  evil  mar  in  general  be  easily  detected  by  the  marlcs  of  tliw 


ftagile  parts  detaching  themselves  Anom  every  old  nail  hole.  This  kind  of  foot,  particularly  in  hot  ...^ 
ther,  breaks  away  till  there  is  no  room  for  the  nails  to  hold ;  when  the  hone  of  course  becomes  useless. 
Sandcraekt  are  also  another  evil  to  which  the  feet  are  liable }  and  which  should  engage  the  attention 
In  the  examinatioQ  of  a  horse :  they  consist  of  longitudinal  fissures  j  one  onlv  is  usually  present  at  onoe  } 
but  that  ono  if  deep  is  ftiUy  equal  to  produce  lameness.  The  sulvect  of  the  feet  will  be  concluded  by  an 
observation  on  their  general  ap|icarance.  well  worthy  of  attention.  The  eye  should  be  directed  to  the 
degree  and  to  the  manner  in  wnicb  the  shoes  are  worn;  which  will  often  save  much  useless  trouble 
in  trying  a  horse.  A  stumbling  hone  may  be  frequently,  nay,  commonly  detected  by  simply  lifting  up 
one  fore  foot :  for  the  unequal  wearing  away  of  the  shoe  at  the  toe,  while  the  other  parts  remain  gooa, 
is  a  flill  proof  of  his  going  unsafely  and  d^jggWv  his  toe*. 

SeXL  On  a  review  ttftSe  eoitfarmatiom  tf  the /ore  extremiHet^  it  may  be  remarked,  that  whereas  th« 
hinder  may  be  considered  as  more  particuuirly  concerned  in  impelling  the  machine  forwards  with  Its  re-* 

Jiuisice  velocity  t  yet,  that  upon  a  proper  form  and  a  true  direction  of  the  various  component  parts  of  the 
ore  limbs  must  depend  the  stability,  the  truth,  and  the  safety  of  Uie  movements.  Viewed  anteriorly,  the 
fore  Ims  should  stand  rather  widest  at  the  upper  part,  inclining  a  little  inwards  below ;  but  when  we 
view  them  latterly,  they  should  present  a  perpendicular  from  the  arm  downwards;  and  the  toe  should 
place  itself  directiv  under  the  point  of  the  shoulder,  as  it  is  called.  If  the  foot  should  stand  beyond  this, 
which  is  seldom  the  case,  the  action  will  be  confined,  for  the  limb  will  have  already  passed  over  a  point  of 
lis  ground ;  such  a  horse,  however,  generally  tresds  even,  flat,  and  safe ;  and,  in  pioportion  as  it  stands  in 
the  direct  line  downwards,  be  generally  inherits  these  desirable  properties,  when  the  foot  stands  behind 
the  perpendicular  line,  the  defect  is  considerable,  by  the  removal  of  the  centre  of  gravity  too  much  for« 
waro,  by  which  an  increased  tendency  to  stumble  and  fldl  Is  entailed ;  aodasthe  flict  in  general  acoom* 
panies  a  want  of  extent  and  obliquity  In  the  shoulder,  so  it  likewise  lessens  the  speed. 

5623.  The  hinder  extremities.  We  have  already  deBcribed  the  thigh,  correctly  so 
called,  which  is  so  concealed  by  muscles  as  frequently  to  escape  this  consideration  of  it, 
by  wlUch  the  part  immediately  below  it  popularly  receives  the  name  of  thigh,  but  is,  in 
fact,  the  leg. 

66B2S.  7%e  leg  (1, 9),  commonly  called  the  iMt^^  In  well  formed  horses  Is  powerftilly  fomlshed  with 
muscles,  and  venr  extended  in  its  figure;  it  should  also  make'a  considerable  angle  with  the  femur  or 
real  thigh,  and  form  a  direct  line  under  the  hip  or  haunch  ;  for  the  same  reasons  that  make  it  desirable 
to  have  a  lone  arm  in  the  fore  extremities,  it  is  also  advantageous  that  the  leg  should  be  so  likewise,  and 
which  is  the  form  usual  among  all  quadrupeds  of  speed. 

5624.  The  kock  (8^  is  the  important  Joint  Immodiatelv  below  the  leg,  or  thigh  commonly  called,  and  Is  In.' 
terposed  between  the  tiUa  and  tarsal  bones  {fig.  615),  purposely  to  Increase  the  extent  of  attachment* 
ana  to  break  the  shock  of  great  exertion ;  it  may  be  considered  as  tlie  most  complex  and  Important  Joint 
of  the  body  :  like  the  knee,  it  should  be  extended  and  broad ;  for,  in  proportion  t  the  calcaneum  or  point 
of  the  hock  (5),  and  which  is  the  real  heel,  extends  itself  beyond  the  other  bones ;  so  thepowerftil  tendo 
achilles  inserted  into  it,  acts  with  a  longer  lever,  and  with  a  greater  increase  of  power.  This  Joint  is  sub- 
ject to  several  important  diseases,  which  in  the  examination  of  a  horse,  require  particular  attention ;  when 
a  soft  puffy  swelling  is  discovered  in  the  ply  or  bend  of  the  bock  (3),  it  is  termed  a  blood  mavin,  which  will  be 
noticed  among  the  diseases ;  it  is.  in  fact,  a  similar  enlargement  with  the  windgalls  before  mentioned,  and 
what  has  been  said  on  them  equally  applies  to  these.  When  similar  mucous  capsules  become  enlarged  on  each 
side  of  the  hock,  the  enlargement  receives  the  name  of  tkoroygh-pin.  A  small  bursal  enlargement  is  some, 
times  found  at  the  very  point  of  the  hock  (5),  and  is  then  CAllcd  a  capulet;  to  all  which,  what  has  been 
said  on  wind  galls,  applies,  that  they  are  only  to  be  deemed  of  consequence  when  so  large  as  to  inter- 
fere with  the  motion  or  the  parts  they  are  situated  with,  or  near  ,  or,  as  indicative  of  an  undue  portion 
of  work.  The  ligaments  at  the  back  of  the  hock  som^tmes  become  strained  or  extended,  and  heat,  in- 
flammation, and  swelling  follow,  which  is  then  called  a  curb.  As  rest  or  very  mild  treatment  soon  re- 
duces it,  it  is  not  to  be  considered  as  of  great  consequence.  The  inner  part  of  the  joint  at  the  ply  or  bend, 
is  sometimes  attended  with  a  skin  affbction  similar  to  the  mallenders  before  alluded  to,  and  Is  called  tcl- 
lendert  (4) ;  but  the  most  serious  disease  to  which  the  hock  is  liable,  is  a  disease  of  the  ligaments  of  some. 
of  the  dorsal  bones.  Sometimes  one  or  more  of  these  bones  take  on  spavin :  to  detect  the  existence  of 
this  affection,  the  hocks  should  be  attentively  viewed  (h)m  behind.  When  any  enlargement  in  the  sjmvin 
place  (3,  4)  nay  be  easily  detected.  The  mechanism  of  this  joint  will  be  ftirther  conddered  when  we' 
treat  of  the  skeleton  generally. 

5695,  The  color  of  horses  does  not  depend  on  their  real  skin  as  with  man,  but  upon  an 
exterior  beautiful  covering  which  nature  has  given  them,  called  hair  ;  nevertlieless,  the 
hair  is,  in  some  measure,  influenced  by  the  skin,  as  light  skinned  horses  have  light  hair^ 
and  when  the  hair  is  light,  the  eyes  are  usually  so  likewise  :  hair  presents  many  varieties 
of  tint,  so  hordes  are  said  to  be  of  various  colors.  Buffon  has  conjectured  that  horses: 
were  originally  of  one  color,  which  he  presumes  to  be  bay  ;  hot  such  wild  horses  as  have 
been  seen,  and  which  have  been  supposed  to  be  pure  originals,  have  not  justified  this 
opinion.  This  same  author  has  divided  the  colors  of  the  horse  into  simple,  compound^ 
and  strange  or  extraordinary. 

5G96.  Tlie  simple  colors  are  bay,  chestnut,  dun,  sorrel,  white,  and  black;  bayitti  very  prevailing  tint 
among  European  horses,  and  admits  of  many  shades,  but  is  admired  in  all :  there  are  bright  bays,  blood 
l>ay«,  dark  and  dappled  bays ;  brown  bap  is  a  very  esteemed  color,  and  consists  of  bay  and  black  in  unequal 
proportions  in  different  horses :  brown  horses  are  hiuhly  prized ;  the  darker  varieties  have  usually 
beautiful  tan  markings,  as  about  the  mussle,  ftc :  they  nave  commonly  also  black  manes  and  talis,  with^ 
Ions  and  ftet  of  the  same  hue  ;  and  it  may  be  here  remarked,  that  horses  of  compounded  colon,  or 
whatsoever  tint  the  mane  and  tail  may  be,  will  be  found  invariably  formed  of  one  of  the  compounding 
colon ;  thus  light  greys,  which  are  a  compound  of  black  and  white,  have  often  white  manes  and  tails : 
sorrels,  again,  whic^  are  formed  of  white,  with  a  small  proportion  of  red,  have  also  frequently  white 
manes  and  tails  :  ckestnni,  which  is  also  a  very  common  color,  admits  of  almost  as  many  shades  as  the^ 
bay,  fttmi  the  lightest  tint  to  the  deepest  tone.  Very  liaht  chestnuts  have  frequently  sUll  liehter  manesr 
and  tails,  with  mealy  legs  and  light  feet;  §6  marked,  they  are  certainly  not  to  be  chosen  for  strength/ 
durability,  or  pliancy  of  tenqier :  the  suffl>lk  punch,  however,  may  be  considered  in  some  d^ree  an  ex- 
ception, although,  the  true  breed  are  hardly  so  light  as  those  hinted  at  here.  Dark  chestnuts  are  con.r 
•ioered,  and  wlUi  justice,  as  fiery  in  their  dispositions ;  they  are  also  more  subject  to  contracted  feet  than 
hones  of  any  other  hue.  Dmn  is  a  color  that  has  several  varieties ;  it  is  sometimes  accompanied  with  a 
white  aaane  and  tall,  at  otfaen  they  are  seen  even  darker  than  the  rest  of  the  hair.  In  some,  a  list  or  linc^ 
of  despcr  tint  extends  aloBg  the  tack,  wbith  is  regardsd  by  some  as  an  indication  of  haidihood:  ti 
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•Imllar  Une  U  wmeClmes  seen  in  the  \mf.  Dun  hotwt  do  not  uppmr  to  be  at  mil  InfluemMd  In  thdr  quaB. 
ties  by  their  color,  or  nther,  no  critena  are  ofltaned  by  It,  for  there  are  goo(L  bad,  and  iodilftrent  in  all 
the  Tarieties  of  shade  The  sorrel  is  a  variety  of  the  chestnut,  but  not  a  avoiite  one.  fVUte,  n  a  native 
color,  is  not  in  much  estimation,  neither  is  it  verr  common,  for  many  hones  are  white  only  through  age, 
a»  all  light-grey,  and  flea-hitten  horses  become  so.  Slack  Is  a  very  usual  color,  and  in  the  large  heavy 
northern  breed,  it  seems  to  be  an  original  tint ;  and,  perhaps  it  is  to  this  thrir  goodness  may  be  attributed, 
for,  among  the  lighter  tnreeds,  there  are  more  IndiSbrent  black  horses  than  of  any  other  color.  The 
tempers  of  black  horses  are  commonly  in  the  extreme,  either  sluggish  to  stupidity,  or  fiery  to  ekoess.  The 
c«lor  itself  admits  of  many  shades ;  but  a  perfect  black  horse  is  more  unusual  than  it  is  generyiv  thought 
to  be :  a  star  in  the  forehead  is  common  to  reliere  the  ciion  hue ;  and  in  the  absence  of  that,  a  few  white 
hairs  on  the  breast  frequently  interrupts  the  uniformity.  It  is  perhaps  on  this  principle  that  black  hoiia 
have  white  legs  so  ollai  as  they  do. 

56S7.  Tke  compound  colors  may  be  considered  as  those  in  which  the  hairs  are  compounded,  but  not 
the  colon  themselves ;  otherwise  the  bay,  the  chestnut,  brown,  ftc.  might  be  considered  as  compounded 
colors.  The  roan  is  a  mixture  of  red  and  white :  its  varieties  are  the  common,  the  red,  and  tne  dark. 
All  the  roans  are  esteemed.  Grey  admits  of  a  great  number  of  shades  and  varieties,  but  all  are  com- 
pounded of  black  and  white,  except  the  iron  grey,  which  recdves  a  few  bav  hairs  among  the  Mack  and 
white ;  a  considerable  pi^udicc  exists  in  favour  of  this  colour.  Greys  are  light  or  dark ;  there  are  also 
the  dappled,  the  markinn  of  which  are  extremely  beautiAil,  and  the  silver  grey.  Grey  horses  become 
lighter  by  age :  many  old  white  horses  have  been  grey  until  age  overtook  them.  Grey  horses,  like  black, 
acunit  of  no  settled  character;  thoush  unlike  them,  they  are  not  to  be  generally  disapproved  of.  Tbey 
have,  however,  all  the  extremes  within  their  range ;  the  darker  ones  are  usually  good,  the  lighter  ooea 
not  generally  so. 

5638.  ne  extraordinarv  colors  are  not  very  numerous,  and  it  may  be  remarked,  that  white  is  always 
the  relieving  tint,  intermixed  with  distinct  markings,  in  various  proportions,  of  bay,  brown,  black,  or 
chestnut  Flea-bitten  is  grey  or  white,  with  small  bay  spots.  When  these  spots  are  very  large,  and  have 
a  marginal  surface  of  lighter  markings,  they  give  the  name  tiger  colored  i  and  although  they  axe  un. 
eommoD  with  us^  they  are  not  unfrequent  in  Germany  and  Barbary.  Pied  or  pie-bald  is  one  of  the  most 
numerous  extraordinary  colon,  and  is  usually  composed  of  two  colon,  in  distinct  large  markings 
Now  and  then  a  third  interferes :  there  are  pies  of  all  original  coloun  with  white,  and  all  are  held  in 
estimation. 

5629.  Color,  as  a  criterion  qf  mental  and  personal  qualitieSt  is  laid  mudi  stress  on  by  many  persons  t 
and  notwithstanding  the  adage,  that  *'  a  good  horse  cannot  be  of  a  bad  color,"  long  experience  has 
shown  that  in  general  cases,  certain  tints  are  usually  accompanied  by  certain  qualities  ciperttm  or  dispo. 
sition.  As  a  general  nile,  dark  coloured  horses  are  certainly  the  best;  but  as  before  observed,  it  is  pe> 
culiar  that  black,  as  the  darkest  of  all,  should  form  an  exception  to  this  rule.  Light  shades  appear  un- 
favorable to  strength  and  durability;  they  are  also  accompanied  fluently  with  irritability,  and 
perverseness  of  temper.  Something  Uke  a  general  law  in  the  animal  economy  seems  to  nrevail,  to  make 
white  a  distinctive  mark  of  weakness.  Age,  which  is  thepareot  of  weakness,  brings  with  it  white  bain, 
both  in  man  and  in  horses,  and  most  other  quadrupeds.  The  hair  formed  after  a  wound  has  robbed  a  part 
of  its  original  covering,  is  often  white,  because  the  new  formed  surfiux  is  yet  in  a  state  of  debility.  It  is 
likewise  a  fact  weU  known  among  the  observant,  that  the  legs  and  feet  when  white,  are  more  obnoxious 
to  disease  than  those  of  a  d.irkcr  tone.  The  Arabs  remark,  that  light  chestnut  horses  have  soft  tesider 
feet.  It  is  the  observance  of  these  peculiarities,  that  has  at  length  guided  our  taste,  and  formed  oar 
Judgment  of  beauty.  With  us  much  white  on  the  legs  is  considered  as  a  deformity,  and  is  expressively 
called/ou/  marked,  whereas  pied  markings  in  other  parts  are  reckoned  beautiful.  In  Africa,  howevar. 
Captain  Lyon  informs  us  a  supentitious  dc]icndance  is  placed  on  horses  with  legs  and  feet  stockened  with 
white.  It  does  not  appear  that  climate  has  the  same  Influence  on  the  color  of  horses,  as  on  other  do- 
mesticated  animals.  In  all  latitudes  in  which  the  horse  can  live,  he  is  black  ot  white  indiscriminately; 
but  as  he  cannot  endure  extreme  rigour,  it  is  not  necessary  he  should  vary. 

Skcy.  II  L      The  Anatomy  or  Osieous  Structure  of  the  Hone, 

5630.  All  quadrupeds  are  formed  on  an  earthy  base  called  bone,  and  the  assemblage 
of  bony  parts  is  called  a  skeleton.  Bones  are  formed  of  earth  and  membrane  (1844j ; 
tliey  are  covered  also  by  an  investure  called  periosteum.  The  earthy  part  is  the  last 
formed,  and  consolidates  the  bones  as  the  animal  becomes  fitted  to  exert  all  his  powers. 
This  deposit  of  earth  in  the  bones  appears  to  be  hastened  by  any  thing  that  permanently 
quickens  the  circulation  t  beat  does  this,  and  hence  the  human  and  brute  inhabitanta  of 
warm  climates  come  to  perfection  sooner  than  those  of  northern  regions;  but  they  are 
generally  smaller,  for  by  preternaturally  hastening  the  earthy  deposit  before  the  mem- 
branous part  of  the  bones  becomes  fully  evolved  or  grown,  they  will  not  attain  the  bulk 
they  are  capable  of.  Undue  exertion  has  the  same  elfect,  and  tbus  we  learn  why  hones 
too  early  and  too  hard  worked  become  stinted  in  their  growth.  Pressure  likewise 
occasions  an  early,  and  also  a  preternatural  ossification :  in  this  way  the  parts  of  the  spine 
whidi  bear  heavy  loads,  present  large  masses  of  bone,  brought  on  by  this  cause  alone. 
For  the  same  reasons,  horses  early  worked  put  out  splints,  spavins,  and  other  bony  ccm- 
cretions.  Bones  are  all  of  them,  more  or  less,  hollow :  within  their  caverns  an  oily  fluid 
is  secreted,  called  medulla  or  marrow,  which  serves  for  their  support,  and  of  the  consti- 
tution generally.  The  bones  have  nerves,  blood  vessels,  and  absorbents.  Bones 
are  capable  of  reproduction,  as  is  proved  by  their  uniting  when  broken ;  and  also  by 
the  yearly  renewal  of  the  antlers  of  the  deer,  which  are  not  horn  as  in  the  ox  or  sheep, 
but  pure;  bone.  Bones  are  connected  together  by  articulation :  when  sudi  articula- 
tion is  moveable,  it  is  termed  a  joint  tn  some  cases  bones  articulate  by  suture  or 
indentation  of  parts,  as  in  the  skull.  We  shall  consider,  in  successioni  the  anatomy  of 
the  bead,  trunk,  and  extremities. 

SuBsECT.  1  •  Anatomy  of  the  Head. 

5631.  The  bones  qftke  Mead  are  the  occipital,  {fig.  615  between  a8t.b)  which  is  the  largest  bone  of  the 
skull :  in  the  colt  it  is  composed  of  several  pieces  which  unite  by  age,  by  two  apophyses  ;  it  artieulatca 
with  the  atlas  (a)  or  first  of  the  cervical  or  neck  vertebns.  At  its  posterior  sorfiice  it  is  perlbrated  bf  a 
large  hole,  which  gives  passage  to  the.  spinal  marrow.    The  two  frontal  bboesCd)  unite  also  by  age » 
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bdilBd  than  It  lodctd  tlw  DMntoT  uid  ItOeiiai  vMrti  of  UHbndn.    AdiTMonofthelr  1»nT»T&«a 


out.    Tie  unian  gf  thm  two  bonei  li  by  dkuu  of  the  ugltUl  nitum    Tht  renu^ndci  of  li 
r  the  ikuU  Arc  Ehe  ^iw}  pariet<tit,lhel»ro  leiKponUt,6i\\dfdiiilo  ji  iquaiDOUB  And  pMroui  parUo 

L     The  iphnuiid  and  etAmgid  bona  Jtre  boUcnr  And  lTrf?KUlAr,  Aervinf  to  iod-IKCt  And  Aluich  t 
And  (IAD  lo  unlit br  UiFit  ciTltlei  in  nlcnding  tlii' pituiury  or  imclMng  memlinnc, 
nrtata  Iff  Orfaixml^nptiri  iBilwotinf\cboiiet.    Tbc  luuj  (c)  calT  olthiD  Lhnr  unlu 

ADgmllru'-- '    -°™'-  -        -  ""?^-''      ''■°™    ■■™     ^-      "• 


CS'.'S 


Itli  not  uncommon  to  nndltem  lUghll;  curred  Inwud.'  The  fouB  within  thnc 

I  Ht  of  BlAwlett.    The  two  atgtilari  form  a  coniUlonible  sonlan  of  Uk  mHU  of 

dar,  Juait,  DTcAnilbODa  ocnipr  a1»  a  panlHi  of  the  oitilu.  The  naa-rtgr  meiHIary 

, .Mnf  t£>&»bi»WA,uid  conlAln  >U  the  uppu  ndir  teeth.    The  ivMOr  sr  Mfcr* 

bt  fonnlnf  AlveoU  or  loeketi  &  lod^inr  the  teeth.  The  tupertor  palatinftt  the  ^erior  pataUnaf  the 
^rcgaMi,Ihetma«((rilDr,uid  the  tn  peilerltr  litrUmiled  honei.  with  the  womrr  aw  vliufii  Hare, 
mike  up  tin  laiAinlnc  (licUl  bonee,  wllb  the  eioeptlcKi  at  thepiwfcHM-  nuulltanr  orfoiKr>B  Eow  [/), 
which  on  It!  ABIsrlor  saieliplemd  to  lodge  Ibelmh  i  ii  tho  upurr  pirl  It  eilenili  ItKlf  Into  two  uiguUr 
bnndid,  each  of  wUcn  «iidA  tti  two  procnHi,  and  an  Intennedlale  etDOve,  The  moit  euperior  of  theie 
MQLijm  aiticuUtet  with  the  upper  |aw.  Thia  hone  thrnugbout  ihown  the  moit  adninble  nechaniim  i 
tiK  molar  or  grlndios  teeth,  on  whom  mott  ii  dependent,  and  whose  exertlona  arc  greatnt,  are  placecf 
near  the  centre  or  motion  i  and  u  the  upper  jaw  In  mott  vnlmalt  it  fixed,  or  neariv  lo.  It  wat  Deccaurr 
that  the  lower  thotiU  ban  maddenble  eitent  of  D»ltoa  fOr  the  puipote  of  mindbit :  and  H  ii  accord- 

aio  fbrm^d  at  to  aduklt  of  raatko  In  erevr  dlrectlai.    Hiau  Apoidft  U  a  bone  lirualcd  within  the 
at  the  root  of  tbetonfue,  to  which  It  Aotrea  aa  i  lupport,  and  n>r  the  atticlinient  of  muidn. 
SSN.  nctttUoftbe  hone  are  the  hiidatADdmoilcoiDpact  beset  of  the  body  llere  are  uiuallr  foRr 
of  them  in  the  horte,  wid  there  are  thli^i^x  In  the  mare;  In  which  latter,  the  tuihs  arc  uiuilly  wanting. 

lantu.iie.af  fhirlrrt  and  honemen,  into  Iweire  lAnm  Iflg.  6l4a,V,  c],  four  nu(ri(ddl.  and  twentv- 
Anir  g^itJen,  which  numbert  are  tquany  diTlded  between  Ac  twojawa.    The  teeth  are  received  Into  In- 

and  rorm,  and  one  oTutreme  hudneti,  piieed  In  man  and  camlioniui  anlmali,  wboW  without  the 
teeth  to  giTO  attength  and  duiablUty :  but  In  the  horte  and  other  gttnlvone,  the  ■alter'  partlcululy.  It 
placed  In  the  grlndera,  in  perpendicular  pUtet,  within  the  body  of  the  teeth ;  by  which  vontritAnce,  a 
xDUgh  griDding  mrftce  It  aept  upj  for  the  meK  bony  parti  wrarlng  laiter  than  the  lamrllar  of  enamelt 

Se3*.  TheteircnuDirUc/lrrtt.  A  IcmpDrAneDui  DC  milk  let,  andaperaiantnl  or  adult  icl,  In  wbleh 
wlie  proTliion.  man  And  mott  hrutn  participate.  The  milk  let  are  tome  of  them,  a  the  motan,  apparent 
at  birth  ;  there  belnn  uiuaIIt  iIx  KCioden  in  each  Jaw,  three  onjnd)  lide  in  the  new  bom  fml.  And  which 

pun  rrom  herbage  ai  w«4l  At  milk.  The  temnorancout  let,  remcTcjrrAdually  one  a  rter  another  1  bAd  Uicy 
all  been  Jliplwtd  At  the  lAme  lime,  or  ercn  fiAd  leverat  of  them  ^illpn  out  (ogelher,  the  animal  must 


b«  »ltt  teeth  la  iood  [allowed  bj  the  aptteaiance  oT  the  olhen! 
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Deslen  and  breeden  airtre  of  this,  draw  the  milk  teeth  to  make  their  colts  appear  at  hones.  It  wn 
necessary  there  should  be  two  sets  of  teeth,  for  a»  they  grow  slowly  In  proportion  to  the  iswt ;  ao  had 
there  been  but  one  only,  the  di^roportion  of  growth  between  the  teeth  and  Jaws  must  have  aepnrated 
them. 

5635.  T%e  forms  (ff  the  teelM  Tary  more  than  their  structure  The  incisive  or  nippers  are  roond,  whk^ 
is  favorable  for  the  pressure  they  undergo ;  the  upper  more  so  than  the  lower.  &a  the  upper  snrtnoe  a 
hollow  is  seen  in  the  young  tooth,  whidn,  not  extending  through  the  whole  substance,  naturally  wean  oat 
with  the  wear  of  the  tooth }  and  as  a  conkiderable  degree  of  regularity  occurs  in  this  wearing  away 
In  all  horses,  it  has  gradually  settled  into  the  general  criterion  of  age.  The  nipners  arc  not  all  or  tbem 
(exactly  similar ;  the  ooraer  teeth  diflbr  most  In  being  nearly  triangular,  and  in  having  an  internal  wall 
or  side,  which  does  not  become  level  with  the  rest  until  long  after  the  others.  The  cus{»date  tusks  or 
tushes  are  permanent,  appearing  at  about  five  yean  or  rather  earlier ;  those  in  the  ft'ont  jaw  are  usuaUr 
nearer  the  nippers  than  those  below.  Each  presents  a  slight  curve,  which  follows  the  direction  of  au 
the  canine  or  pugnatory  teeth  of  other  mammalia.  The  pointed  extremity  wears  away  by  ^e,  kavi^g 
merely  a  buttoned  process,*which  may  serve  as  a  guide  to  the  age  when  a  horse  is  suspected  to  be  hishoped, 
as  it  is  called,  fh>m  a  man  of  that  name  who  was  peculiarly  dexterous  in  imitating  on  old  teeth  the  d&s. 
tinctive  cavity  of  youth.  The  molsr  or  grinding  teeth  are  stronger  in  the  upper  than  in  the  lower  Jaw ; 
whieh  was  necessary,  as  thev  form  the  fixed  pomt  in  the  process  of  grinding.  The  upper  sorfoce  psc- 
sents  nearly  a  long  square,  indented  from  the  alteration  or  the  enamd  with  the  bony  portions ;  and  as 
the  interior  or  upper  teeth  hang  over  the  posterior,  so  the  ridges  of  the  one  set  are  received  into  the 
depressions  of  the  other. 

d63&  ffear  of  the  teeth.  The  teeth,  in  a  state  of  natnre,  would  probably  present  a  surikce  opposed  to 
aacli  other  for  mastication,  to  the  latest  period  of  the  most  protracted  life ;  but  the  removal  of  the  animal 
from  moist  food  to  that  which  is  hard  and  dry^  must  occasion  an  unnatural  wear  in  those  organs ;  and 
hence,  although  the  teeth  of  the  horse,  even  m  a  domesticated  state,  are  not  subject  to  the  caries  oif  th« 
human ;  yet  the  grinders  are  liable  to  become  thus  injured  by  continued  exertion.  In  the  young  or 
Adult  horse,  the  ui^per  and  under  grinders  do  not  meet  each  othec  horixontally ;  on  the  contrary,  niey  have 
naturally  an  inclination  obliquely  mwards ;  and  those  of  the  u|iper  jaw  present  small  spaces  between  each 
other,  while  those  of  the  lower  are  more  continuous :  by  which  means  as  the  food,  but  particulaflT  aa 
interrupted  portions,  as  grain,  become  ground,  they  foil  within  the  mouth  to  be  replaced  under  the  grind- 
ing surface,  if  necessary,  by  the  joint  action  of  the  tongue  and  muscles  of  the  cheek.  This  arrangrment 
becomes  in  a  great  measure  frustrated  in  old  horses,  by  the  superior  wear  of  the  inner  surflwe  of  the 
upper  grinders,  as  well  as  by  the  general  misapplication  of  the  surfooes  of  both  upper  and  under  terHth» 
by  constant  attrition  when  worn  down  to  the  gums  nearly.  The  unfortunate  animal  feels  len^ble  of  this, 
and  endeavours  to  remedy  it  by  throwing  the  wear  on  the  outer  edge,  by  an  inclination  of  tlMh*ower  jaw 
and  of  the  head  in  general ;  and  which  is  so  particular  In  its  appearance  as  to  engage  the  attent?on  of  the 
by.>standers.  Thie  defect  may  be  in  a  considerable  degree  remedied  by  casting  the  animal,  and  bavii^ 
opened  and  wedged  the  mouth  so  as  to  keep  it  so^  with  a  well-tempered  ocMicave  file,  to  remove  the  in- 
equality as  mudi  as  mav  be.  Wlien  the  defect  u  considerable,  and  the  horse  !s  mtld  and  qoiet,  it  la 
better  to  file  the  inequalities  every  day,  which  will  gradually  but  eflR^etuall^ear  thorn  down.  It  how. 
ever  happens,  that  the  inclination  thus  to  wear  is  commonly  resumed,  and  gradually  the  same  loss  of 
nutriment  takes  |dace:  in  which  case,  soft  moist  food,  as  carrots,  mashes,  soilhig,  or  grazing,  taoA  be 
substituted  for  harder  substances,  and  if  corn  be  actually  necessary,  let  it  be  bruisML  Whenever  an  old 
horse  betrays  symptoms  of  want  of  condition,  or  weakness  and  emaciation,  that  neither  hu  mode  of 
feeding,  nor  his  ratio  of  work  will  account  for,  and  particularly  if  whole  grains  should  be  found  in  bis 
dung,  nis  teeth  should  be  examined  carenilly.  This  undue  wearing  of  the  teeth  occasions  another  evil 
often,  which  is  ulceration  of  the  cheeks,  by  reason  of  the  projecting  ragged  surfoceof  the  uneven  teeth, 
which  can  only  be  remedied  by  the  removal  of  such  portions.  These  projecting  portions  are  called  by 
farriers  tuofses*  teeth. 

SuBSECT.  2.     The  Anatomy  of  the  T^nk. 

5637.  The  trunk  of  the  skeleton  consists  of  the  spine,  the  pelyb,  and  the  thorax  or 
chest,  composed  of  the  ribs  and  sternum. 

5638.  Thehony  column  called  the  spine,  is  made  up  of  seven  cervical,  eighteen  dorsal,  six  lumbar,  and 
five  sacral  vertebrc,  with  the  addition  of  thirteen  or  fourteen  small  tail-bones.  The  spinal  bones  are 
thus  divided  on  account  of  the  varieties  they  present ;  they  have,  however,  some  characteristics  in  com- 
mon. Each  is  composed  of  a  spongy  bony  body,  with  protruded  points  called  processes,  which  proceaces 
unite  to  form  a  hollow  through  which  the  spinal  marrow  is  transmitted ;  and  by  some  of  these  processes 
the  vertebrae  are  articulated  with  each  other,  as  well  as  by  their  bodies,  by  which  their  stra^^  as  a 
tolumn  is  much  increased.  Though  but  litUe  motion  exists  between  any  two  vertebne,  yet  the  flexibility 
of  tlie  whole  spine  Is  considerable. 

5639.  7%e  certdcal  or  neck  vertebne  (g.  A),  are  called  by  forriers  and  butchen,  the  rack  faonea  It  ia 
remarkable  that,  let  the  neck  be  long  or  snort,  the  number  of  bones  is  the  same  in  moat  qnadropeda. 
The  first  and  second  diflfbr  flrora  the  rest  in  figure,  and  present  some  other  peculiaritien  The  first  is  the 
only  one  of  them  to  which  the  great  suspensory  ligament  of  the  neck  does  not  attach  itself,  which  would 
have  interfered  with  tnedom  of  motion.  It  articulates  with  the  s^jond  by  receiving  lt»  tvbeimlar  mo- 
cess  within  it,  and  ttom  which  process  the  second  of  these  bones  has  been  called  demt^A,  Betwcco  taeae 
two  neck  bones  is  situated  a  part,  where  the  spinal  marrow  is  exposed  from  any  bony  eovering  i  at 
which  part  butchers  plunge  a  pointed  knife  into  what  they  call  the  pith  of  the  neck,  when  they  want  to 
kill  their  animals  instantaneously,  and  without  efl\ision  nf  blood ;  from  whence  it  is  called  pithing.  The 
reroainiiig  five  neck  bones  are  not  very  dissimilar  from  each  other. 

5640.  The  dorsal  vertebra  (y)  are  now  and  then,  though  rarely,  nineteen  in  number;  they  do  not 
dlffbr  materially  from  each  other,  but  in  the  length  of  the  spinous  processes  of  the  first  seven  or  eight. 
It  is  to  these  elongated  spines  that  we  owe  the  height  of  the  withers,  and  as  the  intention  oi  thcee  parts 
seems  principally  to  serve  as  levers  for  the  muscles  of  the  back  inserted  into  them ;  so  we  can  readily 
understand  why  their  increased  or  diminkhcd  height  is  fkvorable  or  unfavorable  to  progression.  These 
like  the  former  articulate  with  each  other  by  processes  as  well  as  by  the  anterior  and  posterior  sorfoces 
of  their  bodies ;  between  each  of  which  is  interposed  a  substance  semi-cartilaginous  in  its  strucUiR,  whidh 
is  most  compressible  at  its  tides,  these  permitting  the  motion  of  the  spine. 

5641.  The  sue  lumbar  vertebne  diflbr  from  the  foregoing  in  having  a  longer  body,  and  very  long  trans- 
verse  processes  to  make  up  for  the  deficiency  of  ribs  in  the  loins.  These  bones  often  unite  by  the  pre««uie 
of  heavy  weights,  and  sometimes  spontaneously  by  age,  and  thus  we  need  not  be  surprised  at  the  stifffacss 
with  which  some  old  horses  rise  when  down. 

5642.  The  five  saerat  vertebra  (x)  are  united  into  one  to  give  strength  to  the  column,  and  to  serve  as  a 
fixed  support  to  the  pelvis,  or  basin,  with  which  it  is  Interwedged.  From  this  detail  it  will  appear  bow 
admirably  this  spinal  column  is  adapted  to  its  important  functions  of  serving  as  a  flexible  but  powcifid 
support  to  the  machine;  and  howoy  the  formation  of  a  large  foramen  within  thesobstance  of  cisrh 
vertebra,  a  bony  canal  is  offored  for  the  safeguard  of  the  spinal  marrow,  from  which,  throng  lateral 
openings  in  these  vertebrae  the  spinal  nerves  are  given  off  in  pain.  The  pelvis  or  basin  (S)  is  oosnposed  of 
the  sacrum,  the  two  ossa  innominata  and  coccygls.  The  ossa  inmominata  in  the  fcetal  colt  befiwe  btith 
ate  each  composed  of  the  Ilium,  the  ischium,  u>d  the  pubii»  before  blzth  all  tnoas  of  this  dMsioB 
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lost  The  'tfHrni  It  the  moat  oontideiable,  sod  fonoi  the  haunches  br  a  \axgp  nneqiul  pKOtubenoo* 
whiehf  when  renr  prominent,  oocaiion*  the  hone  to  be  called  ragged  hipped.  Hie  next  largest  portion 
Is  the  McMiim  or  kip  bone,  on  each  side.  It  foms  a  part  of  the  cotyloid  cavitr,  or  hollow  for  the  Uii^h 
bone,  and  then  stretches  back  also  Into  a  tuberosity  which  forms  the  points  of  the  buttocks.  Tke  pubit 
or  share  bone  is  the  least  of  the  three :  in  conjunction  with  the  former  it  forms  the  acetabutum  or  cavity 
in  which  the  head  of  the  thigh-bone  lodges.  The  pelvis  or  basin  is  attached  to  the  sacrum  by  ligaments 
of  immense  strength ;  but  it  has  no  bony  union,  by  which  means,  as  in  the  tore  extremities,  some  play 
is  g^Ten,  and  the  jar  of  pure  bony  connection  is  avoided.  The  cum  coccygit,  or  bones  of  the  tail,  vary 
fh>m  eight  to  sixteen,  but  are  very  commonly  thirteen  or  fourteen. 

56i3.  The  thorax  or  chest  comprises  the  sternum  or  breast  bone,  and  the  ribs.  The  sternum  (to)  of 
tl\e  horse  is  inclined  like  the  keel  of  a  ship  to  which  the  ribs  are  attached  by  strong  ties.  Tlie  ribs  (x  x) 
are  usually  eighteen  to  each  side,  of  which  eight  articulate  with  the  sternum,  and  are  called  true,  while 
the  remaining  ten,  uniting  together  by  intervening  cartilages,  are  called  false  ribs.  The  centrals  are 
the  longest,  those  more  anteriorly  as  well  as  pnstenorly  are  less  so:  the  first  is  placed  perpendicularly, 
the  second  less  so.  and  their  obliquity  as  well  as  dimensions  increase  as  they  advance,  so  as  to  enlarge 
the  chest  to  an  almost  circular  form,  which  is  the  most  desirable ;  but  when  they  are  leu  arched,  the 
belly  partakes  of  the  defect,  and  a  flat-sided  hone  is  always  without  much  carcase  alsa 

SoBSECT.  3.     Tke  jihaiomy  of  the  Exlremilies* 

5644.  jin  examination  of  the  bony  parts  of  the  limbs  excites  our  adiDiration  at  tho 
wonderful  mechaniam  displayed  in  their  formation :  but  this  is  not  all,  they  must  be 
regarded  as  presenting  parts  which  appear  less  useful  than  intended  to  keep  up  that  vast 
chain  of  continuity  and  similarity  observable  throughout  nature's  works.  In  the  follow- 
ing explanation  we  shall  have  occasion  to  notice  several  of  these. 

6645.  The  scapuia  or  shovider  blade  presents  itself  flnt  (Jr,  i),  and  is  a  bmad  and  rather  triangular  bone 
very  unlilu*  the  same  bone  of  the  human  figure,  having  neither  acromion,  coraooid,  nor  recurrent  procees : 
neither  is  its  situation  at  all  similar  to  the  hunuui  blade  bone  applied  to  the  back ;  for  in  this  instance  the 
hone  may  be  said  to  have  no  proper  bad^  but  to  be  made  up  of  sides  and  chest  In  man,  the  scapula 
is  in  a  direct  angle  with  the  humerus,  but  in  the  horse  it  does  not  pass  out  of  the  plane  of  tlie  arm.  Its 
auperior  surface  is  flimishcd  with  a  considerable  cartilage  (/,  m),  by  means  of  which  itssurlhoe  la  aug- 
mented without  weight  The  posterior  surface  ends  in  a  superfioud  cavity  called  glenoid,  which  receives 
Che  head  of  the  humerus  or  arm  bone  It  is  divided  in  its  upper  surface  by  iu  wine.  The  shoulder  bUde, 
as  has  been  already  shown  in  the  exterior  conformation,  has  neither  bony  nor  ligamentous  union,  but  ia 
brid  in  its  situation  by  very  powerful  muscles,  as  the  serratus  mi^or,  pectorals,  and  others.  Its  usual 
siniation  ia  to  a  plane  perppndicular  to  the  horison,  at  an  angle  of  thirty  desrees ;  and  it  has  a  motion  in 
Its  greatest  extent  of  twenty  degrees :  hence,  as  it  does  not  pass  beyond  the  perpendicular  backwards, 
ao  the  more  oblique  its  natural  situation,  the  more  extensive  are  its  motions. 

5G4&  The  humerus  or  arm  bone  (m),  is  so  concealed  by  muscles  as  to  be  overlooked  by  a  cursory  ob. 
server,  and  hence  the  radius  or  next  bone  is  popularly  called  the  arm.  It  extends  ftom  what  is  called 
the  point  of  the  shoulder,  but  which  in  fact  is  a  protuberance  of  its  own  to  the  elbow,  fonning  an  angle 
with  the  scapuh^  and  extending  obliquely  backwards  as  chat  does  forwards.  Near  its  upper  extremity  it 
aends  ofT  a  very  powerful  head  to  articulate  with  the  shoulder  blade.  The  motions  of  the  humerus  are 
necessarily  confined  to  a  removal  firom  its  inclined^nt  backward  to  the  perpendicular  line  of  the  body. 
When  this  bone  Is  too  long,  it  carries  the  fore  legs  too  much  under  the  animal,  and  if  this  defect  be 
Joined  to  a  shallow  upright  shoulder,  the  evil  will  be  increased.  It  however  fortunately  happens  that 
oth  the  angle  and  extent  of  these  two  parts  are  usually  regulated  by  each  other. 

564>7.  The  fore  arm  (a  «,  o  o)  is  composed  of  the  radius  (oo)^  and  an  appendage  united  to  it,  which  in 
man  and  some  animals,  forms  the  mna  (n  a),  trat  which  as  the  leg  of  the  horse  requires  no  ro- 
totary  motion  was  unnecessary  in  him.  Here,  however,  to  keep  the  link  of  rcsembUnce  in  all  her 
ehiMren  of  the  higher  order,  nature  has  stretched  out  a  large  process ;  which  in  the  colt  is  really  distinct, 
and  may  then  deserve  the  name  of  ulna :  and  in  the  adult  horte  unites  with  the  radius,  and  serves  at 
an  attachment  to  muscles.  On  the  alignteet  inspection  of  the  skeleton,  it  will  appear  how  much  the 
notions  of  the  fore  leg  must  depend  on  the  length  and  obliouity  of  this  process ;  which  acting  on  the  pripd. 
pie  of  a  lever  in  the  extension  of  the  arm,  must  necessarUv.  as  it  is  either  long  or  short,  make  all  the 
diflbience  between  a  long  and  a  short  purchase.  The  breadth  of  the  arm  as  it  is  cailod,  at  this  part,  will 
ftom  this  reasoning  be  seen  to  be  very  imporUnt  This  bone  articuUtes  with  the  knee  by  its  inierior 
portion. 

564&  The  carpus  or  wrist,  called  the  knee  (pp),  is  composed  of  seven  bones,  whose  principal  uses  appear 
to  be  to  extend  the  surlkce  of  attachment  of  ligamenU  and  tendons,  and  by  their  interruptions  to  kcMen 
the  shocks  of  progression.  It  may  be  remarked  that  all  hoofed  quadrupeds  have  the  anterior  extremi. 
ties  permanently  in  the  sUte  of  pronation,  or  with  what  is  called  the  back  of  the  wrist  turned  outwards. 
The  carpal  bones  articulate  with  each  other,  and  have  one  investing  capsular  ligament,  bv  which  means 
the  smallest  wound  of  the  knee  which  penetrates  this  ligament,  has  the  effect  of  opening  the  whole  joint : 
hence  the  quantity  of  synovia  or  Joint  oil  which  escapes  in  these  cases,  and  hence  also  the  dangerous  con. 
lequenoes  which  ensue.  ^         ,  .  ^       ,  x 

5649.  The  metacarpus  (7  ^,  rr),  canon  or  shank,  is  formed  of  one  large  meUcarpal  bone  (^),  and  two 
small  ones  (r).  Here  the  wide  palm  of  the  human,  and  the  naw  of  the  digitated  animal,  is  termed  into 
one  solid  cylindrical  bone,  and  two  small  addltamentone,  called  splint  bones ;  which  are  united  with  it  by 
strong  ligamenUry  attachment,  converted  by  age  Into  a  bony  one  Although  these  additions  may  some, 
what  mcivase  the  surfkce  of  attachment,  their  principal  useappean  to  be  to  keep  up  the  connection  with 
the  diaitii.  of  which  they  appear  the  rudiments.  In  the  cow  there  are  no  splint  bones,  but  the  unirormity  is 
more  pe"«ctlT  ^^  "P  ^T  the  divided  hoof:  in  her,  therefore,  the  canon  branches  at  Its  inferior  sur&ce 
into  condyles  for  the  reception  of  the  two  claws.      .      ^  .       ,,.  ,_*      *  u, 

565a  TTU  pastern  (</)•  The  re*t  of  the  extremity  below  the  canon,  consists  of  one  phalange  only, 
oomprisine  all  the  mechanism,  and  a  double  portion  of  complexity  of  all  the  phaUngee  of  the  digitated 
tribes.  Four  bones  enter  into  iU  composition  with  two  small  sesamoids  (<<}  to  each  fetlock:  placed 
there  not  only  to  act  as  a  spring  and  prevent  concussion,  but  to  throw  the  tendon  of  the  foot  which  runs 


long  jointed  horses  must  be  more  subject  to  fatigue  and  to  strains  than  others. 

5651  11^  lesser  pastern  or  coronary  bone  (/,  v)  receives  the  great  pastern,  and  below  expands  into  a 
considerable  surface  articuUting  with  the  coHin  and  navicularljones.  ..u  *v    ,.     *    ,    . 

665S.  Thec<Mnbonel9  9)  forms  the  third  phalange,  and  corresponds  in  shape  with  the  hoof.  It  U 
very  porous,  and  laterally  receives  two  iT<>minent  cartilages.  It  is  around  the  outer  surface  of  thu  bone 
that  the  sensible  lamina  are  attached  ;  and  the  inferior  suriSw»  receives  the  flexor  tendon. 

565a  The  navicular  nut  or  shuttle  bone  is  situated  at  the  posterior  part  of  the  coffin,  and  unites  with 
that  and  the  preceding  Ixme. 

5854.   TkB  pottenor  at^rtmitie$  difer  muchfwn  ike  anterior,  not  only  in  their  superior 
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strength,  and  in  the  different  lengths  and  directions  of  the  parts,  bat  also,  in  some  degree, 
in  their  uses. 

5655.  The  femur  or  tk^h  bone  (S,  4}  U  the  largest  of  the  body,  its  vast  indentations  and  ridogs,  ahnost 
peculiar  to  it,  shew  the  great  strength  of  the  muscles  inserted  into  iL  It  articulates  with  the  acetabulum. 
'Or  hip  joint  bjr  a  strong  bead  called  the  whirl  Jione.  In  this  situation  it  is  hdd  not  only  by  a  poverAal 
capsular  ligament,  and  still  more  powerful  muscles,  but  by  an  admirable  contrivance  resulting  ftom  a  liga. 
mentous  rope,  which  springs  immediately  from  the  middle  of  its  head,  and  is  finely  fixed  within  ute 
socket  of  the  joint  In  its  natural  situation  it  is  not  perpendicular  as  the  human  femur,  but  incUnes  to 
an  angle  of  about  45**.  This  bone  presents  large  protuberances  for  the  attachment  of  very  powerful 
jnuscles  called  trochanters.  Throughout  it  exhibits  a  mechanism  uniting  the  combined  qualities  of 
■celerity  and  strength  unknown  to  other  animals.  The  inferior  end  of  this  bone  is  received  by  iu  condyles 
into  depressions  of  the  tibia,  while  the  patella  or  knee-pan  slides  over  the  anterior  portions  of  both 
bones. 

5656.  ThepaieUa  (5),  which  is  by  farriers  called  the  stifle,  is  nearly  angular,  and  serves  for  the  insertion 
of  some  of  the  strong^  muscles  of  the  thigh,  which  are  then  continued  down  to  the  leg.  It  thus 
appears  to  act  as  a  pulley. 

5657.  The  tibia  or  lef  bone  (6, 6)  is  usually  In  horsemen's  language  called  the  thigh.  It  is  a  bone  fanned 
of  a  large  epiphysis,  with  a  small  attached  part  called  the  fibula  (7),  a  long  body,  and-an  irregular  infinior 
«nd,  adapted  to  the  peculiarities  in  shape  of  the  principal  b<xies  of  the  back  with  which  it  articulate*. 
The  obliquity  in  the  situation  of  this  bone  corresponds  with  that  of  the  femur,  being  as  Oblique  back. 
wards  as  the  former  is  forwards.  The  length  of  tne  tibia  is  a  prominent  character  in  all  animals  of  quick 
progression  ;  and  in  this  respect  it  correqx>nds  with  the  fore  arm,  and  the  remarks  before  made  on  that, 
apply  with  even  more  force  to  this  —  that  length  is  advantageous  to  the  oelority,  but  less  so  to  the  ease 
ol  the  motion. 

5658.  neMula  (7, 7)  forms  a  prominent  instance,  in  common  with  the  ^lint  bones,  of  what  waa  r». 
marked  in  the  outset  of  our  osteological  detail  of  the  extremities— that  many  parts  whose  uses  were  not 
apparent,  would  be  found  to  be  organs  of  harmony,  placed  in  the  body  to  prevent  the  interruptioa  to  the 
completing  the  general  plan  of  animal  organisation.  In  this  way  thejlbuia  appears  but  a  process  spring. 
ing  from  the  posterior  part  of  the  tibia,  forming  but  the  rudiments  of  the  human  bone  of  that  name. 
In  the  ox  it  is  wanting  ;  in  the  dog  and  cat,  as  requiring  numerous  motions  in  their  lunbs,  it  is,  onjthe 
oontrary,  perfect 

5659.  The  tarsus,  or  hoek  qf  the  horse  (10, 10),  is  a  striking  instance  of  the  perfect  mechanism  dispiayed 
tn  the  bony  structure  of  this  admired  animal.  It  is  formed  by  an  assemblage  of  six  bones,  and  someiimca 
of  seven ;  while  in  the  ox,  sheep,  and  deer,  there  are  seldom  more  than  fiva  Between  these  bona  tbc«« 
Is  little  motion,  yet  there  is  sufficient  to  give  a  spring  to  the  parts,  and  to  preserve  the  joints  from  the 
«flfecta  of  shocks,  &c  As  the  human  anatomy  is  generally  received  as  the  standard  of  comparison,  we  must, 
in  order  to  a  proper  consideration  of  the  hocx,  consider  it  as  the  instep  and  heel }  and  all  the  i»rts  beyoiMl 
It  as  the  foot  Tlie  human  tarsus,  and  that  of  some  quadrupeds,  as  tne  monkey,  and  some  varieties  of  the 
bear,  makes  a  right  angle  with  the  tibia  in  standing  or  walking ;  but  in  the  horse,  the  hock  makes  an 
open  angle  with  the  tibia,  and  is  far  removed  ft-om  the  ground.  In  him  and  the  greater  number  of 
quadruMds,  all  the  bones  from  the  hock  downwards  are  much  elongated,  and  form  a  part  of  the  upright 

Sillar  of  the  limb.  In  the  horse,  therefore,  the  point  of  tho  hock  is  the  true  point  of  the  heel,  and,  as  m  the 
uman  figure,  the  great  twisted  tendons  of  the  gastrocaemii  muscles  are  inserted  into  it :  but  the  apf 
tion  of  tendo  achilles,  would  be  too  forced  here.  A  broad  hock,  as  already  observed  in  the  exterior 
firmation,  may  be  now  still  more  plainly  seen  to  be  very  important  to  strength  and  speed ;  for  the  k 
the  calcaneum  or  heel  bone  bf  the  hock,  the  longer  must  be  the  lever  that  the  muscles  of  the  thigh 
by ;  and  a  very  slight  increase  or  diminution  in  its  length  must  make  a  very  great  difference  in  the 
power  of  the  jomt  It  is  by  this  tendon  acting  on  this  mechanism,  that  when  the  animid  has  inclined 
the  angle  between  the  canon  and  the  tibia,  or  in  other  words,  when  the  extremities  arc  bent  under  him 
in  the  gallop  or  trot,  that  he  is  enabled  to  open  it  again.  The  bones  of  the  hock,  like  those  of  the  kjiec;, 
are  united  together  by  strong  ligamentous  fibres ;  and  it  is  to  an  inflammation  of  those  uniting  the 
calcaneum  and  cuboid  bones,  that  the  disease  called  curb  is  to  be  attributed ;  and  to  a  similar  inflam. 
matory  aflbction  of  the  ligaments  in  theHrontof  the  hocks,  that  snar«A«  of  the  first  stage  are  owing: 
in  the  latter  stages  the  periosteum  and  l}ones  themselves  become  anbcted.  llie  remainder  of  the  bmies 
below  do  not  diffifr  so  essentially  from  the  corresponding  bones  in  the  fore  extremities  'as  to  need  an 
Individual  description.  It  may,  however,  be  remarked,  that  the  hinder  canon  or  shank  bone  is  longer 
than  the  fore,  and  that  the  pastern  is  also  the  same.  iMit  is  less  oblique  in  its  situation ;  bv  which  vise 
provision  the  horse  is  enabled  to  elevate  and  sustain  nis  body  oitircly  on  his  hinder  parts  without  danger, 
which  would  not  have  been  the  case  if  the  obliquity  of  those  parts  had  been  considerable 

Sect.  IV.     Of  the  Pki/siology  or  Functions  of  the  Horse. 

5660.  The  admirable  mechanism  displayed  in  the  composition  of  the  body  of  the  borse» 
will  appear  by  considering  its  various  functions  generally  and  particularly  as  a  whole. 

SuBsscT.  1  •     General  Functions  of  the  Bony  Skeleton* 

5661.  The  skeleton  of  the  horse  will  be  found  to  present  nearly  a  quadRlateral  figure, 
having  an  inclined  cylinder  resting  on  four  supporting  pillars,  l^e  spinal  column,  as 
the  inclined  cylinder,  serves  as  a  base  for  the  soft  parts,  and  is  found  not  truly  horiaontal, 
but  dipping  downwards  over  the  fore  legs;  by  which  the  propelling  force  of  the  hinder 
extremities  is  relieved  by  tlie  maximum  of  strength  thus  transferred.  The  increased 
weight  of  the  hinder  part  of  the  cylinder,  is  admirably  counterpoised  by  the  head  and  neck, 
wliich  are  projected  forwards ;  by  these  means  leaving  the  line  of  direction  near  the 
centre  of  the  whole.  The  length  of  the  cylinder  may  be  such  as  not  to  support  its  own 
weight ;  nature,  therefore,  has  limited  the  length  of  the  spines  of  animals :  hence,  cele- 
ribus  jtanlniSy  a  long-backed  horse  must  be  weaker  than  a  short  one ;  and  thus,  likewise, 
amall  horses  can  carry  proportionably  more  than  larger  ones.  The  four  pillars  which 
support  this  cylinder,  are  not  perpendicular  partially ;  but  they  are  so  totally :  for  a 
perpendicular  drawn  from  their  common  centre  of  gravity,  will  be  found  to  faU  nearly 
in  their  common  base,  by  which  means  they  are  supported  as  firmly  as  though  their  in. 
dividual  axes  had  been  in  a  line  perpendicular  to  the  horixon.  Had  they  been  perpen* 
dicularly  opposed  to  each  other,  there  could  have  been  but  litde  elasticity,  and  conse- 
4quent  ease  in  motion  :  every  exertion  would  have  proved  a  jar,- and  ereny  inacased 
cifort  would  have  produced  taxation  or  fracture.     To  increase  our  adminUioo  of 
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mechanism,  we  need  only  turn  our  attention  to  the  contra^disposition  of  these  angles  in 
the  fore  and  hinder  supporting  pUlars.  Had  these  angles  presented  themselves  in  the 
same  direction,  the  body  must  have  been  precipitated  forwaid  or  backward ;  but  each 
offering  a  counteraction  to  the  other,  the  body  is  firmly  sustained  within  them. 

5662.  The  bony  masse*  are  operated  on  by  muscleSf  for  this  deviation  from  a  perpendi- 
cular direction  in  the  various  biony  portions  of  the  limbs,  roust  necessarily  have  powers 
to  correct  it,  which  is  done  by  the  muscles ;  and  wherever  the  angles  are  found  most 
extensive,  the  muscles  will  be  found  proportionally  strong  and  large.  This  muscular 
exertion,  to  counterbalance  the  angular  inclination,  occasions  fatigue ;  as  the  set  of 
muscles  immediately  employed  becoming  weary,  the  animal  is  obliged  to  call  another  set 
into  action,  which  change  is  necessarily  more  or  less  frequent  as  the  animal  is  weaker 
or  stronger. 

5663.  The  extent  of  the  action  of  the  bony  portions  of  the  extremities^  is  the  produce 
of  the  length  and  direction  of  the  various  parts  entering  their  composition,  and  of  the 
different  angles  they  are  capable  of  forming,  as  progression  itself  is  effected  by  these 
angles  closing,  and  suddenly  extending  themselves  again.  The  force  of  the  action  arises 
from  the  direction  of  the  component  parts  of  the  angles,  in  combination  with  the  agency 
of  the  muscles.  The  repetition  of  the  action  is  dependant  on  the  muscles  alone ;  but  as 
the  original  action  arose  out  of  the  length  and  direction  of  the  parts,  so  it  will  be  evi- 
dent that  fn  every  subsequent  repetition,  it  will  be  more  or  less  extensive,  as  these  are 
more  or  less  perfect  in  their  formation,  even  though  the  muscular  exertions  should  be 
the  same  :  thus  some  strong  animals  cannot  move  so  ftst  as  others  with  less  strength,  as 
the  cart-horse  and  racer,  or  greyhound  and  mastiff. 

5664.  The  bony  mechanism  of  the  fore  and  hinder  extremities  presents  some  differences. 
That  of  the  fore  limb  may  be  saia  to  exhibit  altogether  a  different  character.  The 
fore^leg  bones  are  much  less  angular,  and  appear  framed  purposely  to  receive  the  weight 
imposed  on  them  by  the  impulse  of  the  hinder  limbs.  Hiis  weight  they  are  destined  to 
sustain,  until  the  elevation  is  forced  on  them  by  the  tendency  the  general  inclined  mass 
has  to  meet  the  ground,  or  to  find  its  common  centre  in  the  earth.  The  fore  extremi- 
ties, under  this  view  of  the  matter,  could  not  have  been  placed  with  equal  wisdom  in 
any  other  situation,  nor  have  taken  any  other  form.  The  hinder  extremities  having 
less  weight  on  them,  and  at  no  time  bearing  an  increase  of  pressure  as  the  fore  do,  by 
the  impetus  communicated  from  behind,  are  much  more  angular ;  and  their  angles,  by 
being  thrown  into  a  backward  direction,  afford  the  necessary  impetus  for  the  projec- 
tion of  the  body  forward.  This  important  operation  of  impelling  the  mass  being  almost 
wholly  dependent  on  the  hind  extremities,  as  that  of  sustaining  it  is  principally  con- 
fined to  the  foce  extremities ;  so  the  former  are  also  much  stronger  in  point  of  mus- 
cular apparatus ;  by  which  their  angles  can  be  advantageously  opened  and  closed  with 
superior  effect  in  progression. 

66^.  The  appendages  to  bone  are  cartilage  or  grUUe,  periosteam,  medulla  or  marrow,  ligaments,  and 
synovia  or  Joint  oil.  Cartilages  are  of  three  kindi,  articular  (1850.)  which  cover  the  endc  ortbt  bonei  by 
a  thin  layer,  enabling  them  to  ilide  eaaily  on  one  another;  nonarticular,  or  such  ai  are  placed  between 
bones  immovably  Joined ;  unattached,  as  those  of  the  ears  and  larynx:  and  temporary^  as  the  ends  of 
bones  in  very  young  animals  before  tneir  earthy  deposit  is  completed.  Tlie  graeral  nature  of  cartilage  is 
smooth,  white,  solid,  elastic,  and  hard.  The  periosteum  is  a  general  uniting  membrane  to  bones  and  uielr 
appendages  (1846.),  onithe  sleull,  called  pericranium;  when  it  covers  flgaments,  peridesmiums  and 
petiehondrium  when  it  invests  cartila^.  Its  uses  appear  to  be  to  Aimish  vessels  to  the  bonea.  It  is 
little  sensiiilc,  except  under  inflammation,  when  it  becomes  highly  so.  Meduiia,  or  marrow,  is  a  soft  fatty 
substance  depositea  in  the  cavities  of  bones. 

5666.  Ligaments  (1854.)  are  close,  compact,  fibrous  substances,  of  immense  strength  in  the  horse, 
necessary  to  bones  as  a  connecting  medium ;  ligament  is  also  a  common  membrane  in  every  part  of  the 
body.  The  nature  of  ligament  is  considered  as  Inelastic ;  there  are,  however,  many  exceptions,  of  which 
the  cervical  and  metacarpal  and  metatarsals  are  instances.  In  some  cases  they  are  semicartilaginous. 
The  suspensory  ligaments  attach  and  suspend  parts,  as  that  of  the  thigh  bone  to  its  socket,  &c.  Capsular 
ligaments  surround  the  two  opposed  endi  of  Jointed  bones,  and  form  a  complete  cavity. 

5667.  JTie  synovia  or  Joint  oil,  beins  secreted  fVom  the  inner  surface  of  toe  capsular  ligaments,  fills  up 
this  cavity,  and  affbrds  a  slipperv  mc^um,  which  enables  the  bones  to  slide  readily  over  each  other. 

5666.  Musde  is  that  part  of  the  body  of  the  horse  which  we  term  flesh,  to  distinguish  it  from  skin, 
gristle,  bone,  ligament,  ftc. ;  and  the  phenomena  it  exhibits,  are  so  universal,  that  we  are  warranted  in 
considering  that  it  exists  in  every  animal.  Muscles  appear  composed  of  bundles  of  reddish  fibres,  the 
ultimate  division  of  which  it  is  impossible  to  trace.  When  a  number  of  these  fibres  are  connected  together 
Into  a  determinate  form  and  circumscribed  extent.  It  is  called  a  muscle;  and  as  the  motions  of  an  animal 
are  verv  various,  and  as  almost  all  motion  is  operated  through  the  agencv  of  the  muscles ;  so  the  peculiar 
shape  they  take  on  is  very  varied.  Muscular  fibre  is  spreadover  the  body,  and  it  has  been  very  properlf 
remarked,  that  our  ideas  of  it  are  probably  too  limited :  thus  it  constitutes  a  principal  part  of  ail  the 
viscera,  and  enters,  it  is  probable,  into  the  composition  of  many  membranes.  But  what  is  more  generally 
considered  as  a-muscle,  is  a  distinct  body  having  ita  determinate  parts.  To  the  generality  of  muscles, 
particularly  to  those  ending  in  bones,  is  added  a  portion  of  a  very  oiflbrent  nature,  called  tendon. 

5669.  Tendons  are  infensiUe,  inelastic,  tough,  fibrous  substances,  of  a  whitish  colour :  expanded  into 
thin  layers,  they  are  called  aponeuroses.  The  tendons  are  eminently  useful  to  muscles,  for  the  size  of 
the  termination  Li  thereby  dimlnahed.  without  the  strength  Ibelng  decreased.  What  would  have  become 
of  the  lightsome  elegant  limb,  had  tneir  large  muscular  masses  been  continued  downwards  of  (he  di- 
mensions we  witness  them  above  in  the  shoulder  and  thigh,  instead  of  the  condensed  substance  of  the 
tendons  or  back,  and  fore  sinews?  Muscles  are  highly  vascular,  as  their  color  testifies;  but  the  tendons 
are  very  little  so,  hence  their  powers  of  life  are  very  difl  }rent :  one  can  regenerate  itself  with  ease,  the 
other  with  extreme  difficulty.  The  muscles  also  possess  a  large  jihare  of  nerves,  and  consequently  of 
sensibiiity  and  irritability,  to  which  properties  the  surprising  phenomena  they  exhibit  must  he  attrl* 
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butod;  vhile  their  extreme  vaJculaiUy  fiumUbes  then  with  pewere  t»  keep  the  eneigles  nqniiite  Av 
these  agencies.  Thej  contract  end  shorten  at  pleaniie,  acquire  a  power  of  acting  dependant  on  tbeiz 
iltiiation,  and  can  change  the  flxed  for  Che  movable  point,  and  vke  ven&. 

SSJO.  MM9ele$  are  oohmlary  and  inoohmlarv.  Tbe  former  are  kminedlately  under  the  kdhratce  of  the 
win,  as  those  of  the  legs,  eyes,  mouth.  Sec  Involuntary  muscles  are  suoh  as  arc  not  under  th«i«id«nne 
erf  the  will,  ami  whose  ftinctlons  go  on  without  control,  as  the  heart,  the  respiratory  and  digestive  mua- 
cidar  oiigaBS.  Voluntury  mades  have  usually  antagonuts,  whereby  the  perpetual  tendency  %» contractkA 
i$  counterbalanced :  they  are  also  usually  covered  by  a  cellular  or  nembraneits  covering,  called  /«aes^ 
and  their  tendons  by  another,  but  stronger  investure,  called  theca  or  «A«aM.  At  the  tenmnoua  extremi^ 
there  is  usudy  a  tamnU  containing  a  quantity  of  lubricating  mucus,  the  diseased  incresue  of  whicn 
fhrms  wbjgt  is  termed  wk^gall. 

SuBsxcT.  2.     The  Blood  Vessels  of  the  Horse. 

567t  The  arteries  are  long  memhrammM  canaU,  composed  of  three  rtrata,  whidi  aieeallcd  tmicm  m 
eoatt,  as,  an  extenud  elastic,  a  middle  muscular,  and  an  internal  cutscular.  Each*  of  these  ooata  is  the 
cause  of  some  important  j^enomena,  as  well  in  disease  as  in  health.    The  etattic  power  eniMes  tben  to 


would  j)rove  fatid.  The  mnscular  tunic  appears  to  exist  In  much  greater  proportion  in  the  be 
pan,  and  tl^s  accounts  for  his  greater  tendency  to  inflammation,  and  also  why  mflammatery  afbotieoe  Tua 
to  th^r  terminations  so  much  sooner  in  the  horse  than  in  man.  The  arteries  gradually  decreeee  in  tibeiv 
diameter  as  they  proceed  firom  the  heart.  Our  knowiodge  of  the  terminations  of  these  veMels  lavery 
eonllned ;  we  know  ths^  terminate  by  anastomosis^  or  by  one  branch  uniting  whh  anotiwr.  They  tenni- 
nate  in  veins,  and  they  terminate  on  secreting  surmoes,  in  which  case  their  contents  become  chaqged.  and 
nte  secretion  appears  under  a  totally  different  form.  Another  common  termination  of  the  aiteriea  ia  by 
exhalant  openings,  fay  which  sweat  is  produced.  The  use  of  the  arteries  is  evidently  to  convey  blood 
flrom  the  heart  to  diflwrent  parti  of  the  body,  and  according,  to  tfa«  part  the  artery  proceeds  fkosn,  ea 
ceeds  tOajo  does  it  receive  an  appropriate  name. 

567S.  The  oorto  is  the  principal  member  of  this  system.  OriginatingfVomtfaeleft  vcntrideof  the 
It  soon  divldea  into  two  branches,  one  of  which,  the  amteriOTt  or  aorta  a$cendens  (>te.  SlSp)^ 
forward  to  be  divided  into  two  principal  divisions -« the  carotid*  (a),  by  which  the  head  ia  fhinis 
the  axiUarietf  by  which  the  fore  limbs  receive  their  blood*  under  the  names  of  humeial,  radial,  and 
carpal  arteries.    "Hie  potieHor,  or  aorta  descendeiu  (o),  which  is  distributed  to  the  trunk  and  hinder  cx- 
Ireipities.  forms  the  other  branch. 

5(^3.  The  pv/moiuzyy  arterjf  ia  a  trunk  of  five  or  dx  Inches  in  lefogth }  ariabig  cat  of  the  aoteriev  ven. 
trlde  of  the  heart,  and  is  continued  by  the  side  of  the  aorta.  K  soon  divlOBi  and  enteit  the  hisigi. 
thtouflh  which  it  ramifies. 

5674.  The  t«tiu  aire  vessels^  which  return  the  blood  of  the  body  which  has  been  distri- 
buted to  h.  They  have  less  solidity,  and  possess  two  tunics  or  coats  only.  Tliey  usu- 
ally accompany  ttie  arteries  in  their  course,  but  are  more  numerous,  being  wisely  <fiTid«d 
into  a  superficial  and  a  deep  seated  set,  to  avoid  the  dangerous  efEects  of  interruption.  To 
prevent  the  return  of  the  blood  they  are  furnished  with  valves  also. 

5675.  The  original  venal  trunks  of  the  horse  are  ten  in  number ;  as  the  anterior  csva» 
the  posterior  cava,  and  eight  pulmonary,  to  which  may  be  added  the  vena  ports. 


<tf  theriskt 

.-pgrincipal  trunks;  two 

I  under  the  names  of  the  fatt- 
me^.  the  ulnar,  and  the  opetaoirpals.  The  Jngulara  (r)  run  im  one  on  each  side  of  the  tndiea  to  ve- 
turn  the  blood  or  the  head.  The  poiterior,  or  cava  descendens  (o),  returns  the  blood  ftom  the  bod^  and 
hinder  extremities. 

5677.  The  vena  porta  is  formed  from  the  veins  returning  the  blood  from  the  viscera,  wliidi,  unltins  to  en. 
ter  a  sac  of  that  viscus,  are  ramified  throueh  all  parts  of  the  liver,  to  have  some  remarlcahle  oneratioB 
performed  in  their  contained  blood.  Collected  again  after  this  operation,  the  blood  is  returned  by  the 
l«na  hepatica,  and  carried  into  the  posterior  cava. 

BffJ8.  The  blood  1$  a  homogenous  fluids  contained  in  the  luBart,  arteriei,  and  vdns,  and  constantly  dr- 
eulating  Uirotarh  the  whole  body.  It  appears  formed  with  the  body ;  is  red  ia  the  arteries,  and  purple  ia 
fheveina  r57x3.)  The  component  parts  of  the  blood  axe  the  cruor  or  coeguhim;  the  maguialrfe 
lymph,  fibrin,  or  gkiten ;  and  the  serum.  The  coagulum  is  composed  of  red  alwules,  whose  iMensty 
of  color  is  less  in  the  horse  tiian  in  man.  A  red  color  is  not  necessary  to  the  essential  pnipeftios  of 
Nood,  seetaig  tlie  blood  of  some  animals  Is  white ;  and  even  some  parts  of  the  horse's  body  are  Air- 
nished  with  colorless  blood,  as  the  transparent  port  of  the  eye,  &c.  The  coagulid>le  lymph  or  fifarf 
(1904.),  appears  the  most  essentialpart  of  the  blood,  and  from  which  all  the  parts  are  formed.  Thtt 
rum  seems  to  dilute  the  whole.    Trie  (juanti^  contained  in  the  body  is  uncertain  :   young  anlmala  pos- 


more  than  older,  and  hence  bear  bodily  injuries  better.  It  is  less  in  quantity  in  fot  than  ia 
animals ;  and  in  domesticated  than  in  those  which  run  wild.  An  animal  will  lose  LI  5th  before  he  dies. 
A  horse  lost  44  pounds  without  apparent  injury.  Probably  the  quantity  contained  in  tlie  body  may  vary 
accordingto  circumstances:  between  1.8th,  and  1.10th  of  the  whole  mass,  is  a  &ir  medium. 

5679.  The  pulse.  From  the  contraction  of  the  heart  and  consequent  dilatatioo  of  the  arteries  to  receive 
the  blood,  and  pass  it  onward  to  all  parts  of  the  body,  which  is  called  the  dkutole  /  so  a  dilatation  of  the 
heart  and  contraction  of  the  arteries  necessarily  occurs,  which  u  called  the  sj/stole:  and  these  two 
operatins  alternately  produce  the  phenomena  of  circulation.  The  momentary  hxrease  in  c 
In  the  diameter  of  the  artery  is  called  the  pulse.  As  tha«  is  seldom  disease  present,  irithout 
alt««tion  in  the  circulation  also,  so  the  pulse  is  attended  to  as  an  Indication  of  health  or  diseaae.  The 
circulation  being  carried  on  over  the  whole  body,  the  pulse  may  be  felt  univenallv  ;  but  some  sitnatinns 
are  more  fkvorable  than  others;  as  the  heart  Itself,  the  pasterns,  at  the  root 'of  the  ear,  Ac. :  hot 
the  most  convenient  of  all,  is  at  the  branch  of  the  posterior  jaw,  where  the  maxjltary  artery  may  be 


dily  detected.  (Jtf.  618  i).    The  natural  pulse  in  the  horse  is  about  45  beote  in  a  minute  ;  m  the  ox  the 

75;  i\  "      '     "     ""       ■         "      "  ■         ------  -         . 


same;  in  man  7d:  in  the  dog  90.  When  the  pulse  is  much  accelerated,  the  cireulation  »  ■rarw^*i*i* 
also.  If  to  its  quickness,  Ailness  of  vessels  and  hardness  are  apparent,  the  circulation  Is  smrd&sA^  has* 
ricd,  and  inflammation  general  or  partial  is  present  (5878.) 

SuBsiCT.  3.     The  Jhsorbents  tf  the  Horte^ 

'  56aa  The  absorbent  sgiUm  U  a  very  extraordinary  and  a  very  Important  one,  for  if  the  Ubod  boiUs 
npand  rnairs  parts,  the  absortwnta  pull  -down,  remove,  and  take  them  away  again.  They  are  coes> 
posed  of  the  lympluUics  and  ladeal*.  Both  kinds,  although  thin  and  transparent,  are  sCroog,  and  spfenr 
to  have  a  contractile  power :  where  very  minute  tney  are  called  capillaries.  The  lacteal  absoitento  aie 
situated  in  the  mesentery  and  intestines,  from  whence  they  draw  the  chyle  or  nutritious  fluid  by  whkh  the 
htood  Hjwufahed  uaA  mgamttd,  by  being  canicd  forward  from  the  mocotay  into  a  tuba  called  the 
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tkorade  duel, 
medium 


duet,  which,  pairing  up  by  the  ride  of  the  aorta,  poun  Iti  ocmtents  into  the  heart  through  the 
of  the  jugular  vein.  The  IffmpkaUc  abtorbaUt  differ  from  the  latter  only,  in  being  situated  over 
the  whole  body,  and  bdnff  the  recipients  of  the  various  matters  of  the  body ;  whereas  the  lacteals  appear  to 
absort)  the  chyle  only.  rVom  numerous  fiicts,  we  know  that  the  various  organs  are  continually  sufltering 
a  destruction  and  a  removal  of  parts,  and  that  what  the  absorbents  tjdce  away,  the  arteries  renew }  and 
to  this  constant  change,  most  of  the  alterations  of  the  body  are  to  be  attributed  as  regards  the  structure 
of  parts.  We  use  our  power  over  these  vessels  in  the  horse  medicinally.  We  stimuute  the  absorbenta 
to  take  up  diseased  solutions  of  fluids  from  various  parts  of  the  body,  as  In  watery  swellings  in  the  legs  by 
mercury,  and  by  friction,  or  by  pressure  in  the  way  of  bandage.  When  deposits  are  made  of  hard  matter, 
on  ligament  or  bone,  we  stimulate  them  by  blistering  or  by  firing.  It  is  by  stimulating  the  absorbenta 
(hat  S|dints  and  spavins  are  removed.  Exercise  is  a  very  powerftil  stimulus  to  absoriDents ;  thus  It  to 
that  swelled  legs  are  removed  bv  half  an  hour's  exercise.  In  the  horse,  the  lymphatics  are  more  liable 
te  diseasp  than  th^  lacteals,  but  in  man  the  reverse.   Farcy  diseases  the  lymphatics  irreparably. 

SuBSECT.  4.  Kerve$  tmd  Glands  of  the  Horse, 

tol;  THe  nervous  Sffstem  qf  the  hone  is  composed  of  white  medulhury  cords,  springing  from  the  braSn 
and  spinal  i9arrq;w,  whence  they  are  generally  distinguished  into  the  cerebral  and  spinal  nerves:  the 
internal  strudture  <»  these  bodies  is  fibrous,  and  their  ramifications  extend  to  every  part  of  the  body  j  it 
is  supposed  that  the  brain  is  the  seat  of  sensation  and  volition,  and  that  the  nerves  are  only  the  meisengeie 
of  it  The  sensibiUly  of  a  part  is  usually  proportioned  to  the  numbn*  and  siae  of  its  nerves ;  nervous  in- 
Auence  occasions  motion.  Fh>m  some  cause,  unknown  to  us,  some  motitms  are  Toluntary,  and  some 
involuntary }  but  both  are  brought  about  by  nervous  agency.  As  the  nerves  are  the  media  of  sensation  ; 
so  a  division  of  their  cords  has  Tatdy  been  attempted,  with  suoeess,  to  rdieve  certain  palnftil  aActions  s 
the  most  prominent  instance  is.  In  the  division  of  the  pastem  nerves  Ibr  the  relief  of  the  ptdnftil 
afitetion  of  ibunder.  Tetanus,  or  locked  Jaw,  which  seems  a  morbid  irritation  on  the  nerves,  has  been 
recommended  to  be  treated  in  the  same  way. 

568S.  T%e  cerebrine  nerves,  ariring  in  pairs  immediatdy  from  the  brain,  are  the  o^metorfff  opdc,  moioree 
oeuli^  paiketid,  trigemini,  abduoents,  audUory,  Ungual,  par  vagum,  and  the  pair  called  the  mtereoetal  or 
great  smupatAetic,  from  its  extensive  connection. 

5683.  T%e  spinal  nerves  axe  those  which  arise  immediately  from  the  spinal  marrow,  as  the  cerekatSf  Aw. 
merals,  ulnar ,  metacarpal,  and  pastem  nerves :  ihe  dorsal,  the  turner,  crural,  sciatic,  poplUeal,  sacral, 
and  the  nerveti  to  the  posterior  extremities,  which  correspond  with  those  of  the  anterior. 

5684.  Tke  glands  are  numerous,  nnd  placed  in  ererv  pert  of  the  body ;  they  may  be  characterixed  aa 
eecreiory  bodies,  composed  of  all  the  dififerent  vessels  inclosed  in  a  membrane ;  their  dBoe  appears  to  be 
to  secrete  or  form  some  fluid,  as  the  liver  secretes  bile,  and  the  kidney  urhie;  They  are  claased  into 
foUiculose,  Rebate,  glomerate,  and  eonglomerate ;  they  also  recrive  specific  names  aocoiding  to  their 
■ituatloos,  or  according  to  the  fluid  they  secrete,  as  hM:hrymal,  salivary,  &G. 

SuBSBCT.  5.  Integumefits  of  the  H<irse*s  Body. 

5685.  The  common  integuments  may  be  considered  as  the  hair,  the  cuticle,  the  epidennii,  or  in-* 
eensible  or  outer  skin,  the  rete  mucosum,  whkh  is  Immediately  under  tills,  the  cutis,  seninble  or  true  akin, 
the  cellular  membrsDes,  which  contain  fat  and  other  fluids,  and  the  pamUeuius  eamosus  or  fleshy  pao. 
niele;  to  these  may  be  added,  the  unguis,  nails  or  hoofs,  which  we  shall  describe  aeparatehr. 

5686.  Hair  is  the  clothing  of  brutes,  and  hence  is  very  important  to  them,  and  as  it  enters  largdy  into 
Che  arts,  it  is  also  important  to  us.  (1814.)  It  appears  to  be  a  production  of  the -true  skin,  arising  nroma 
bulbous  end,  which  penetrates  the  rete  and  cuticle  in  the  form  of  an  elongated  cone.  In  aome  parts  hain 
appear,  singly,  as  about  the  rauxile ;  in  others  in  masses,  as  on  the  mane,  tail,  and  over  the  body  generally* 
as  an  inclined  congregated  mass ;  hair  varies  in  color,  and  therefore  appears  by  nature  inteoded  both  ibr 
ornament  and  use. 

5687.  necutide  is  situated  immediately  under  the  hairnSff1,),SLoA  appears  h  hard  insenrible  cover- 
ing,  purposclv  placed  to  guard  or  defend  the  sensible  skin  unaemeath.  The  cuticle  lines  many  of  the  hu»B 
openings  of  tne  body,  as  the  mouth,  from  whence  it  Is  continued  into  the  stomach,  lining  one  naif  ot  it  It 
Is  perforated  by  innumerable  small  vessels  that  give'  out  and  take  in  varioiu  matters ;  through  these 
blisters  act  on  the  true  skin,  inflame  it,  and  force  it  to  seeretea  quantity  of  fluid,  which  thus  pushes  thecutlde 
from  the  cutis.  It  exists  f>rfore  birth,  and  is  speedily  roiewed  after  birth,  when  aoddentally  destroyed,  and. 
like  the  true  skin,  thickens  by  pressure ;  It  is  constantiv  undergoing  changes ;  it  exfoliates  in  the  form  of 
powder,  or  llttie  scales,  over  every  part  of  the  body,  and  is  that  substance  called  dandriflT,  which  grooms  are 
feo  careml  to  remove  with  the  cur^comh.  Tlie  rete  mucosum  is  a  mucilaginous  substance  plMcd  like  a 
net  between  layers  of  cuticle  and  cutis;  and  although  rery  universal  in  anUnated  nature,  its^use  is 
unknown. 

568a  The  cutis,  coHmm,  or  true  skin,  (1810.)  This  very  general  in  vesture  of  the  body  is  situated  imme- 
diately under  the  two  former ;  it  is  very  vascula^,  and  is  Aumisned  with  innumerable  small  tIIIous  prooesses  of 
exquisite  sensibility,  and  which,  without  doubt,  were  Intended  to  constitute  it  as  the  real  organ  of  toud>. 
It  is  much  thickened  by  pressure ;  asses,  twax  the  beaUnn  they  are  subjected  to,  have  It  of  immense  thick- 
ness on  the  rump.  It  naturally  also  exists  In  various  dcgreou  ot  density  acoonlingto  the  wants  of  the 
animal.  Uke  the  cuticle  it  is  perforated  by  numerous  openings  which  correffiond  with  those  of  the  latter 
membrane.  Its  composition  appears  principally  gelatine,  and  nence  it  is  employed  in  the  manufacture  of 
-^lue ;  its  gelatine  uniting  with  the  matter  called  tannin,  becomes  Insoluble  in  water,  and  then  forma 
eather }  and  the  value  of  the  horse's  hide  in  this  particular  is  sufficiently  known. 

5689.  Adipose  membrane  and  fat.  These  form  very  considerable  parts  of  the  body  of  most  animalt 
The  adipose  membrane  is  not  so  universal  as  the  skin ;  some  parts  are  completely  without  it.  as  the  eyeUds, 
oars,  sheath,  and  some  parts  of  the  extremities.  It  is  cellular,  out  the  cells  fortunately  do  not  communicate 
or  the  fiit  would  gravitate.  The  fat  is  the  unctuous  Juice  poured  or  rather  secreted  into  these  ceDs.  It  uk 
pears  in  greater  quantities,  and  in  different  degrees  of  consisteqce  in  some  parts  than  in  othen :  in  tne 
belly  of  some  it  is  lard,  and  suet  in  others ;  within  the  bones  it  is  olea^nous  in  all.  Diffbrent  quadrupeds 
have  their  fat  of  different  degrees  of  consistence,  from  the  firm  suet  of  the  ox,  and  the  tallow  of  the  sheep, 
to  the  soft  lard  of  the  hog,  and  the  intermediate  state  of  the  horse ;  it  guards  the  parts,  it  preserves  warmth, 
but  above  all,  it  is  a  depot  against  occasional  want :  thus  a  fat  animal  can  sustain  itself  without  fbod  xuoxAk 
longer  than  a  lean  one.  The  torpid  bear  comes  fttim  his  hibernation  emaciated,  because  his  constitution 
has  been  subsisting  on  his  fat 

56EX).  Cellular  membrane.  (1818.)  This  complete  investure  of  the  body  enters  every  part,  and  ia 
formed  of  communicating  cells,  as  we  see  by  the  practice  of  butchers  iriioblow  up  their  meat ;  and  alw  by 
the  emphysematous  efitets  of  a  fractured  rib,  and  the  gaseous  dist^ition  in  some  putrid  diseases ;  it  exists 
in  different  quantities,  and  under  various  modifications  of  denrity  throughout  the  body,  uid  is  a  very  uni- 
versal medium  of  coainection  in  the  form  of  ligament 

5691.  Panniculus  camostis.  (1819.)  The  fleshv  pannlcle  was  khidly  ipven  to  quadrupeds  in  lieu  of  hands, 
to  enable  them  to  corrugate  or  pucker  the  skin,  and  thus  to  shake  off  dust  and  bisects.  It  is  a  thin 
muscuhir  expansion  peculiar  to  brutes,  but  not  to  adl ;  the  twine  fionily  bring  denied  it.  By  Its  attach, 
neola  It  can  operate  variously,  as  we  see  by  the  uses  the  hone  nuket  of  itj  it  is  vexy  tasculai^  and 
leniible  also  from  the  numeroui  oerves  which  enter  It 
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Sdicict.  6.    Thr  Bead  genenlty. 

5692.    The  parti  of  the  head  are  eilerniil  mid  inUnuI ;  ume  of  Iheic  ta,rt   been 

oucfacd  on,  u  the  mU^umeno,  S:c. :  luch  m  biie  not  will  follow   in  Ibe  order   of 


brun,  cnttxllun,  ml 
mt^iUaethttmU.    Tlw 


wiidi  to  tbe  cdfv  of  th 


»),  !•  >  iSnct 
contlnufiPDiipf  the  mv*  j 
dulla  ci«4«If(l^  wld  Ilk*  ^ 
IhU   i>  caoppaod  sf  ■ 

aortlal  ud  mcduUut  nil  ItbwIUclTliHa  Aicanndto  be  boUnw  In  the  hone,  ox,  tbcfp,  bn  ^ 
dog.  It  iHTCt  U»  ikuU  b;  tbt  gmt  (btuDMi)  lif  Ui*  occlpltil  bone,  and  ii  rontlniwd  bujiinida  In  ■ 
bniTcuulttoniwilbTlhavHUbm,  llTlnfOfflnitipuiKeatcniiul  detin  in  pain.  Tbt  tanln  pnnta 
four  ciTlttB  allnl  nntrldei,  II  liu  ibo  nuny  pcoaJneiKH,  ind  pKuUiiitlEt,  whidi  our  UbUi  *iU 
not  admll  of  aotkEnf,  bat  whldi  ii  IcH  iiinaiij    n  In  no  p«it  of  brute  UMMamj  ii  the  kiulop 

0«  U  to  parinj  the  oUter. 

SuiuCT.  7.    Tlie  Ear. 
'  SSM.  nrjuonlCTBHl  ><fuM»i//tecan  oribe  hrnn  trenifficlenll/ lni<miL    The  iBteml  nrt> 
do  DotdURr  fmu  tboie  or  Ibe  bumaiii  but  Ibe  ouitr  irp  HUpted  to  hia  BltiuUon  ivd  hjitaiiL    Tbne 
ffdef^r  puti  are  ooatpoteiotJthtiklTi,  the  outer  hi Ir,  Ibe  cirtUan^  and  the  nuiclei  byvhieh  thej 

luuiouilo  jiuedti  ind  further  to  giurd  igalniL  lh«e.  It  L«  BILed  «ltb  bair^  *bicb  theUac  la«le  of 
froonu  inducai  them  lo  remove,  and  Uiui  lonpote  Ihe  animal  lodiut.  halli  rain,  audliutcta. 
SffiS.  l%t  arm  of  aerarii  drrmdail  «■  Mr  eoncta  mrlilate,  wbich  it  found  pointed  and  imalllB 

toUielntcraal,  bj  coniHtiting  cartilacinow  portioiii  and  ipproprLale  li^camtL    Hip  parti  of  the  In 


'hich  U  in  part  bony,  and  bi  part  cartlla^nooi  i  etlendlns  from  Ihe  tympanum  to  a  lajfeud 
■r  carily  «t  Ibe  poitertor  put  ul  the  Iiaial  fbr- 

.   TV  Irmte  ^  hearing  it  fottnti  tbmu^  0* -.  .... j 

.fc.  1^. 1 A.  .1. — r —  enif  ring  the  cartty  of 


Bar  are,  the  meatui  audilonu*  kntemui^  or  panafei  the  membrana  lympanl,  or  icpanllDf 
bMweid  the  external  and  Inlenul  paitii  Ibe  tyinpaniiiA»drun],orbim]or  ll]e  ear;  and  tb 
Tbt  entfofjUu  fifAelaan  opening  u  the  upper  and  BAIeiiorHlgr  of  Ihehullowof  the  tyupaoi 
.  J....  _i:.u  1.  . „  ,,n„j,_  m^  l„  part  caitilaginc — — "—  • —  ■'•- 

■Htertorput  ul  Ihe  haul  fiuia. 

— I — "-  r.— — -1  ibmu^  Uk  u 

■e  OKlaatiiHH  are  imparled  to  tbe  I 

SuiucT.  8.   The  Egt  and  tli  Appeniaga. 

5fi97, .  The  ajijitndagei  la  the  eye  it  fii«,  a  funnel-slmped  airily  forroed  bj  th*  c 

cnrrrace  of  the  bouea  of  the  akuU,   called  ihe  dtMi,  not  placed  directly  ia  n>aiit  ai 

nun,  but  inclining  lateralljr',  To  enable  the  animal  to  embrace  ■  larger  field  of  ni 

The  egelidi  in  in  upper  and  under,  of  which  tbe  upptr  ii  the  hum  coniidendde,  i 
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,  enjoys  the  greatest  motion.  United,  they  fonn  an  admirable  curtain  to  defend  the  eye 
from  dust,  insects,  and  the  light  during  deep  ;  and  are  moved  by  two  appropriate  mus- 
cles. Attached  to  the  edge  of  each  is  a  cartilaginous  rim,  called  the  tarsus.  The  ci/ui, 
or  eyelashes,  are  not,  as  in  the  human,  above  and  below;  the  upper  lid  only  is  fur- 
nished witii  hairs,  and  which  are  not  placed  in  one,  but  in  several  smaller  rows.  The 
horse  has  no  superdlia  or  eyebrows,  unless  we  reckon  as  such  the  few  long  hairs  over 
the  orbits.  The  lackryvMl  gland  is  a  body  lodged  within  the  upper  part  of  the  orbit, 
and  is  furnished  with  five  or  six  excretory  ducts,  which  secrete  the  laicfarymie  or  tears 
to  lubricate  the  surface  of  the  globe.  The  superfluous  tears  are  carried  oflf  by  two 
openings  at  the  inner  angle,  called  puncta  lackrymaUoj  by  which  means  the  teara  are 
at  once  carried  into  the  nose,  and  not  as  in  man  first  into  a  lachiymal  sac.  The 
camncula  lachrymalia  is  a  small  black  substance  in  view  at  the  inner  amthus,  whose 
office  appears  to  be  to  direct  the  tears  aright  in  this  course.  The  hawy  or  nictating 
membrane^  is  an  important  part,  seen  when  the  eye  is  drawn  inwards,  but  which  is  at 
all  other  times  liidden  within  the  fatty  matter  surrounding  the  globe  of  the  eye.  Though 
called  a  membrane  it  is  cartilaginous,  and  when  the  eye  is  forcibly'  withdrawn  into 
the  socket,  it  is  pressed  out  from  the  inner  angle,  and  passes  completely  over  the 
surface  of  the  globe,  to  which  its  shape  is  adapted.  A  moderate  pressure  only,  shows 
about  half  of  it;  and  it  is  thus  seen  in  tetanus  or  stag-evil,  by  the  action  of  the  retractor 
muscle ;  and  under  inflammation  of  the  eye  it  also  becomes  visible,  which  has  led 
ignorant  farriers  to  cut  it  off,  under  a  suspicion  that  it  formed  one  cause  of  the 
disease.  The  use  of  this  nictating  membrane  cannot  be  for  a  moment  dubious.  It  is 
denied  to  man  and  to  monkies,  because  they,  havmg  hands,  can  with  their  fingers  re- 
move dust  and  dirt  from  the  eyes ;  but  to  the  horse  and  most  other  quadrupeds,  it  is  essen- 
tially necessary  for  these  purposes. 

56B8.  A  diagnm  i^tkeege  {fig. 617.)  dli. 
plays  the  tranipuent  cornea  to  fh>nt  of 
tbe  eye  (a),  the  crrttalline  leoa  (&),  iu 
poiterior  coovexity  (c),  iti  anterior  ooo- 
vexitjr  (<l).  the  iria,  or  curtain  (0,  /},  the 
antenor  chamber  oocufried  by  the  aqueous 
humor  of  the  pupil  (g),  the  poiterior 
chamber  filled  wito  the  vitreous  humor 
(A  k\  the  retina  (0,  the  choroid  coat  {Jc\ 
the  iderotic  coat  (0,  and  <mtlc  nerve  (m), 
xaya  of  lijght  ihowinc  the  difl^rent  degrert 
of  refraction  they  niTOr  in  paadng  through 
tbe  humon  of  the  ^e  (n  n}. 

5099.  The  globe  qftMeeyeU  compoted  of  coati,  chamben,  and  buinori.  and  !•  opefated  on  in  iti  move- 
menu  by  muidea.  It  may  be  coMidered  at  forming  a  large  cup  poitertoriy,  with  a  smaller  cup  applied 
to  Iti  maigin  anteriorly ;  or  as  though  the  Moment  of  a  large  rohere  were  adapted  to  that  of  a  smaller 
one.  The  substance  which  gives  figure  and  consistence  to  the  larger  segment  is  the  tderotic  coat  {I), 
which  is  very  firm  and  fibrous.  The  anterior  cup  or  segment  is  suppUed  by  the  cornea,  which  is  tranqw. 
rent,  and  formed  of  thin  concentric  plates  of  very  difl&ent  decrees  of  convexity  in  dillkrent  animals, 
and  often  of  similar  animals ;  to  a  defect  in  which  is  ascribed  the  indistinct  vision  or  starting  of  some 
horses.  The  eomem  (o)  is  vascular  and  sensible,  and  in  an  inflamed  sute  it  admits  the  red  blood,  as  we 
see  by  the  universal  redness  over  the  whole;  at  other  times  it  admits  only  the  colorless,  parts  of  that 
fluid.  Immediately  within  tbe  sclerotic  coat  is  a  thin  vascular  membrute,  called  the  ekifroUet  (k),  which 
is  spread  over  it  nearW  as.fkr  as  the  cornea,  where  it  turns  in  and  expands  into  the  dliary  processes.  It 
also,  by  a  peculiar  fold,  forms  a  ligament,  after  which  it  produces  another  projection  into  the  cavity  of 
the  eye,  termed  the  uvea.    It  is  here  continuotts,  and  presents  a  veil  perforated  in  the  centre. 

5700.  Tke  jmpU  qfiheefe  (g)  is  the  perforation  which  is  seen  annular  in  the  human,  oblong  in  the 
horse,  ox,  and  sheep,  and  perpendicular  in  the  cat  The  anterior  surface  of  the  uvea  is  covered  with  a 
membrane,  termed  iri^  on  which  the  color  of  the  eye  depends ;  in  man  it  is  grey,  brown,  black, 
or  blue ;  in  the  horse  it  is  usually  brown,  but  now  and  then  white,  when  the  animal  is  said  to  be  wall, 
eyed.  At  the  central  margin  of  the  iris  are  seen,  in  a  strong  light,  some  little  globular  bodies  or  bags, 
covered  with  a  t)iack  pigment.  They  are  usually  attached  to  we  upwr  margin  only,  but  when  any  exist 
on  the  lower  they  are  small ;  they  have  been  mistaken  for  disease.  The  irit  {e./}  is  capable  of  accom. 
modating  itself  to  circumstances;  that  it,  it  can  enlarge  the  diameter  of  the  central  aperture  or  pupil  (g), 
so  as  to  admit  or  shut  out  the  rays  of  light.  Over  tbe  central  surflice  of  the  choroid  expansiMi  is  spread 
a  dark  mucous  substence.  called  nigrum  pigmentum.  In  animals,  whose  vision  is  distinct  at  night,  this 
pigment  is  found  of  a  lighter  color ;  In  man  it  is  very  dark,  and  his  crepuscular  vision  is,  therefore, 
indistinct  In  tbe  grating  tribes  it  is  of  a  greenish  cast,  lost  in  ature  blue ;  in  the  predaoeous  tribes  it  is 
atin  lighter.  Under  this  plsment  is  the  mucous  expansion,  peculiar  to  quadrupeds,  called  iapetum.  Tbe 
eiplie  nerve  (m)  penetrates  the  sclerotic  coat,  and  becomes  expanded  on  its  inner  surface,  in  a  memtomous 
lamen  of  exouisite  fineness,  called  reUna.  On  this  it  is  supposed  objects  are  paintea,  and  thus  taken 
eoniaaace  «  by  the  brain. 

o701.  tke  kumort  tff  tke  ej^  are  tht  vitreous,  the  crystalline,  and  the  aqueoua    Hie  vitreous  humor 

{A  A)  is  of  aJdiy.Uke  consistence,  and  occupies  all  the  globe,  exceot  those  parts  taken  up  by  the  other 
lumors.  Tiie  erwMtaiHne  kumor  forms  a  lenticular  body  of  moaerate  conristence,  and  Is,  therefore, 
more  property  called  a  ient  (6).  It  is  douMy  convex  {c,  tf),  its  posterior  side  resting  in  a  cObcavitv  of  the 
vitreous  humor.  It  is  not  of  equal  consistence  througnout,  bdng  much  firmer  in  the  middle.  I^flVrent 
animals  have  tbe  lens  of  diflferent  figures,  to  suit  the  purposes  of  their  existence :  in  fishes  it  is  nearly 
spherical,  but  in  quadnmeds,  lenticular.  It  Is  a  diseased  opacity  of  this  body  that  forms  cataract  The 
aqmetme  kmmor  is  a  limpid  fiukl  which  fills  up  the  spaces  not  occupied  by  those  already  described. 

57QS.  Tke  meaeieu  nf  ike  effe.  Themotionsof  the  eye  ball  are  opersted  by  seven  muscles ;  four  recti  or 
straight,  which  elevate,  dqnesL  and  draw  to  and  flrom ;  two  oblique,  which  rotate  the  eye.  and  a  reUrac 
tor  or  choanold,  which  is  peculiar  to  quadrupeds^  to  draw  the  eye  within  the  socket^  and  thus  preserve  It 
IWmi  danger,  draws  the  globe  onwaads. 

57QSL  Tke  wkencmena  cf  vitUm.  If  the  diagrtm  be  examined,  it  will  be  evident  that  the  eye  of  the 
horse  presents  an  optical  Instrument  of  exquisite  workmanship  and  mechanism,  admiralty  fitted  to  collect 
the  himinoas  rays  nom  the  various  objlccts  around,  and  to  tnnsmit  than  with  truth  to  the  bndn.    If  the 
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hunfaMNu  nyi  reflected  ftom  ofajecli  paaed  through  the  eye  in  a  rectilinear  coane,  m  flief  do  through  the 
Atmoephere,  no  cognlnnce  at  all  ueeAil  to  the  animal  could  be  taken  of  them  by  the  eye ;  all  would  tie 

flare  and  indistinctncM :  but  being  refhuled  or  bent  by  the  media,  through  which  th^  paas,  the  raya 
nally  meet  at  a  point  called  their  focui  or  focal  point  Neither  would  one  simple  line  of  refrictioo  hare 
been  auflhdent  to  have  answered  all  the  puipoMs  of  perfect  Tiiion,  under  its  tailous  modificatiooa.  It  Is 
necessanr  tliat  the  refraction  should  be  increased  in  its  passage  by  Incressed  degrees  of  density  in  the 
media  of  its  transit  (a  n).  In  tlie  passage  of  the  rays  through  the  cornea  and  aqueous  humor,  they  must 
encounter,  thrir  'first  refyaction ;  and  it  is  evident,  that  the  more  convex  the  anterior  portion  of  the  eye 
nay  be,  the  more  will  this  refiraction  be  increased.  We  need  not,  therefore,  be  surprised  thai  a  goggler^ 
or  horse  with  this  form  of  eye,  should  start  The  next  and  largest  degree  of  bending  which  the  rays  leceiTe 
occurs  in  their  pasMge  through  the  crystalline  lens,  which  from  its  lenticular  form  must  necessarily  be 
ooBsiderable ;  in  th&i  progress  through  the  vitreous  humor  a  farther  reftaction  Is  eflfected,  till  meeting  tn 
a  point  on  the  retina,  a  perfect  representation  of  the  object  or  objects  viewed  is  obtained  >  the  rays  fomu 
Ing  in  their  pusage  numerous  cones,  the  bans  of  which  will  be  the  objfect  viewed,  and  the  apex  of  emdb  » 
rsdiant  point  Amidst  the  number  of  objects  around,  it  appears  that  uie  eye  has  a  camdrtKty  of  collectiag 
rays  from  such  only  as  are  immediatdy  necessary  for  the  purposes  of  the  aoimiA  it  oeloags  to ;  bcaoft* 
alUiough  the  geno^  field  of  view  may  fall  under  an  angle  of  vision,  yet  such  rays  only  as  are  inoiae- 
diately  capable  of  this  convergency  produce  efffect,  all  others  are  lost  in  the  Uack  pigment  of  the  eye, 
apparently  placed  there  jyurposely  to  absoih  the  superfluous  rays.  As  the  eye  must  necessarily  have  m 
vast  variety  of  ot^ccts  painted  on  it,  whose  distances  are  widely  diftrent ;  there  must  be  some  optical 
adjustment  of  the  powers  of  the  part  to  enalsle  it  to  efl^  a  distinct  vision  of  all  objects  near  or  remote. 
But  whether  this  takes  place  by  means  of  the  angle  formed  on  the  two  opposite  axes,  or  as  has  been  more 
lately  taiwht,  by  a  muacular  power  in  the  lens  itself,  is  not  yet  satisfisctonly  ascertained ;  certain  It  la  that 
after  the  loss  of  one  eye.  time  is  required  both  in  the  human  and  brute  su^ect  for  the  remaining  eye  to 
learn  to  adjust  itself  to  Judge  of  relative  distances  ;  which  fact  is  certainly  in  fiivor  of  the  opinion  thai 
an  angle  formed  between  the  eyes  regulates  the  judgment  of  distances^  In  this  wav  we  can  aceouitt  for 
the  well  known  fact,  that  hunters,  which  have  before  the  loss  of  an  eye  been  exoeuent  and  sure  le^^ess. 
have  afterwards  lost  the  power  of  measuring  their  leaps.  Were  it  not  for  some  adjustment  of  the  optical 
organ  Itself,  the  rays  reflected  flrom  objects  very  near  the  eve  wouM  fall  behind  it,  and  those  from  dUtant 
ones  would,  flrom  being  almost  parallel,  meet  together  before  the  retma.  The  mecfaanlcBl  adjustmeut  of 
the  focus  is  also  asristad  in  some  measure  by  the  iris,  which  contracts  almost  to  a  point  when  we  look  at  a 
very  minute  object ;  and  by  this  means  only  permits  such  rays  to  pass  throu^  as  penetrate  the  centre  of 
the  lens,  by  which  such  rays  will  be  very  much  refracted ;  but  when  the  eye  regaids  distant  dtAtOM,  the 
Iris  becomes  diUted,  and  the  rays  are  then  viewed  through  the  edges  of  Che  leas^  and  their  ioclinatiosi  la 
thereby  lessened. 

5701  The  crUeHa  qf  nundneu  in  the  eyei  are  gained  by  a  careAU  exastf  nation  of  them ;  aad  wtiicfa 
experience  has  shown  to  be  tiest  made  by  placing  the  horse  within  a  stable,  with  his  head  nearty  appratcfa. 
ing  the  stable  door,  which  should  be  ftiliy  open.  Small  eyes  are  found  more  prone  to  inflamaBanon  tK«» 
large,  and  large  gonling  eyes  are  more  liable  to  accompany  a  starting  horse  than  lesser  ones :  and 
when  the  convexity  is  extreme,  not  only  is  the  starting  in  proportion ;  but  such  eyes  are  more  Bable 
than  others  to  become  affbcted  with  the  disease  popularly  termed  glaa  eyes,  but  correctly  gutta  *■■  ^f 
It  is  not  however  to  be  understood  that  all  starters  have  defective  eyes ;  many  are  so  firom  natural  turn, 
dity,  and  still  more  tnm  harsh  usage.  The  eyes  should  be  examined  together,  not  only  to  oboerve 
wMther  each  presents  ^i  equal  degree  of  clearness  in  the  transparent  part  and  within  the  puipU ;  tmc  also 
that  an  equal  degree  of  contraction  exists  between  each  of  the  pupils.  This  is  of  mudi  cansequence :  if 
anv  inequality  in  sixe  or  form  be  observable  between  the  pupils,  the  least  of  them  has  been  in  some  wav 
affected,  and  will  probably  become  so  again.  It  is  even  more  suspicious  when  a  turbid  raiHcineaa  aiK 
pears  on  any  part  of  the  transparoit  portion ;  and  equally  so,  when  the  inferior  part  looks  other  than 
olear ;  or  in  a  very  strong  ligh^  with  a  lively  Uuish  tinge.  When  it  is  at  all  turtrid,  viewed  under  various 
aqieots,  regard  it  attentlvdy,  and  there  may  probably  be  found  an  inward  speck  of  perfect  white ;  whiefa 
Is  the  nucleus  or  central  point  of  an  incipient  cataract 

5705.  A  glaMtif  greenisk  east  in  the  eye  should  occasion  suspicion,  and  the  hand  should  be  jdaeed  over 
audi  eje  so  mm  to  exclude  the  light ;  remove  the  hand  suddenly  and  watch  the  motions  of  the  iris  or  cor- 
tun  of  the  pupiL  If  it  do  not  contract,  carry  the  examination  still  Anther,  and  it  will  probably  be 
found  such  eyes  are  totally  bhnd.  A  blind  horse  usually  carries  his  ears  about,  as  though  m  alarm,  on 
his  leaving  the  stable ;  he  also  lifts  his  feet  on  such  occasions,  particularly  in  strange  quarters,  higher  than 
a  sound  horse. 

SeiMKCT.  9.  The  Note  and  Senae  ofSnuUmg* 

5706.  The  orfon  qf  smell  is,  in  most  quadrupeds,  tlie  next  in  importance  to  that  of  viaioD,  and  ia  nai^ 

eints  of  view  it  is  even  more  so.  With  the  herbivorous  tribe,  it  forms  their  principal  means  of  jodginf 
tween  the  noxious  and  the  innoxious.  It  is  not  therefore  to  be  wondered,  that  it  should  inttese 
tribes  form  so  large  a  portion  of  the  head ;  nor  that  it  shoukl  be  so  exquisiteiy  gifted  with  senslbifity,  or 
so  admirably  formed  to  answer  its  important  purposes.  The  external  parts  of  the  nasal  ofgaa  are  the 
two  nostrils,  and  as  much  of  their  convolutions  and  llnii^  as  come  into  immediate  view.  Intonaly 
these  two  cavities  are  carried  upwards  into  the  pharynx,  but  completely  divided  In  a  cartiLwlnoaa 
•eptum,  iJIg.  616/).  In  this  course  they  communicate  with  numerous  openings  and  cavitiea,  ratted 
withbi  the  tMNies  of  the  skull,  (56S1.)  the  wliole  of  which  are  fined  by  one  continuous  mcou 
brane  of  exquisite  vascularity  and  sensibility ;  being  largely  furnished  with  blood  vcarels,  which  gives 
them  such  a  ready  tendency  to  inflame  and  become  red,  as  we  witness  und^  only  a  flight  d«ree  of 
exertion,  and  as  we  see  more  evidently  when  violent  colds  or  inflammations  on  the  dbut  are  preaent  Its 
•ensibilitv  is  derived  ft'om  the  olfactory  nerves,  which  are  spread  over  all  its  surfiioe.  It  Is  this  mem. 
brane  whicti  is  the  peculiar  seat  of  glanders,  becoming  first  inflamed,  and  next  ulcerated  throagfaout  ite 
extent;  andVu  the  membrane  itself  appears  to  be  continued  to  the  |Muirynx  and  fauynx,  so  we  need  not 
wonder  why  the  glanders  proceeds  to  disease  the  lungs ;  nor  whv  a  common  eoU,  which  is  at  first  a  ample 
inflammation  of  this  membrane,  so  readily  degenerates  into  inflammation  of  tibe  lungs.  Tlic  common  in- 
teguments  or  coverings  of  other  parts  are  extended  over  the  nose,  but  it  is  little  fbroished  with  &t  Of 
hairs  it  has  a  flne  thin  covering  to  the  edges  of  the  nostrils,  and  a  longer  set,  which  are  careftiUy  removed 
in  trimming.  By  a  fold  of  the  skin,  within  which  is  a  cartilage,  the  false  nostril,aait  la  termed.  Is  fbnned, 
whose  use  i^ipears  to  be  to  keep  open  the  canal  for  the  transmission  of  air,  and  yet  to  oAr  an  Inteiiuuim 
to  extraneous  matter.  When  the  nostrils  are  a  little  separated,  a  small  canal  may  be  seen,  which  is  the 
nasal  duct  for  the  transmission  of  the  superfluous  moisture  from  the  eyes.  The  horse  brenthca  or 
wholly  through  his  nostrils  in  all  ordinary  cases. 

57(17.  The  sense  qf  smelling.    The  volatile  particles  ftrom  all  odorous  bodict  are  continually  pasnuL 

from  them,  and  consequently  some  must  reach  the  olfiKtory  organs,  whose  capability  of  lakW  cogni- 
sanoe  of  that  qualities  appears  derived  as  before  pointed  out,  by  theexpamion  of  nervoua  fibiilfae  fium  the 
olfactory  nervei  which  transmit  impressions  to  the  brain. 

SuBsscT,  10.     Tke  CavUtf  of  the  AfoutA. 

5706.  TV  exUmal  parts  qf  the  mouth  are  the  lips,  cheeks,  and  beard.  The  lias  an  made  op  of  fleilqr 
masses  so  disposed  as  to  give  them  motion  every  way ;  they  are  covered  over  with  a  very  floe  expaiMion 
of  skin  almost  devoid  of  hair,  their  exquisite  semllnflty  forms  them  into  an  «ig«i  of  toudi ;  and  in  this 


Book  VII  PfitSIOLOOT  OF  THE  HORS£.  90S 

nM  of  vttir  thff  WKf  to  coBiktena  as  sandylof  tto  pairt  of  tto  polMt  of  ttM*ftiMn  to  mm. 
Tiie  flleete  are  Muatty  muaevlar  and  Biovdblt.  Dut  art  omm  ftimWied  wfth  hair  $  and  tto Irwrd,  In  ari- 
ditton  to  Iti  thin  hairy  expanilon.  has  a  act  of  lone  hai^a. 

5709.  Tike  hUermti  parts  iff  Mr  ammM  are  ttie  taMh,  already  dSKritod  (559L),  the  gumi/  the 
alTcohury  edges  ^«  palate,  the  tongue,  and  die  parti  of  the  great  poiterior  caTitr.   Tbe^iMM  are  a 


apoQcy  tiibitanee  which  embrace!  and  holds  liut  the  teeth  in  flieir  atveolor^  toeheh.  The  membrane 
which  ee«en  the  nuns  at  the  knrer  part  of  tiie  channd  Ibnas  a  liind  of  fold  to  coooact  and  confine  tho 
tongue  on  each  sidsk    These  folds  are  called  the  barbs,  and  are  apt  to  to  mistalren  and  cut  off  as  excres- 


cences. The  bars  are  the  spaces  In  the  Jaw  left  between  die  ninders  add  nipper  teeth ;  and  which  man, 
ever  ready  to  take  advantage  for  hia  own  purposes,  has  appUed  to  ensure  obedleAoe  br  plaelag  on  Its 
sensltlTe  surfluie  tto  pressure  of  the  bridle  bit  The  paUOe  fonns  a  bony  aroh,  corered  by  membranoua 
folds,  which  are  apt,  when  tto  stomach  is  aflhcted/to  become  swollen,  in  which  case  the  horse  is  said 
to  toye  the  laaspas  or  lampen.  {SfStL)  By  means  of  these  rugose  fbids,  the  food  is  retained  within 
tto  mouth.  Tto  cKftete^  Mr  ;wiMtf  or  9ieiiim;}a^a^  which  is  situated  at  me  extreme  end  of  tfa^ 
tine  arch.  Is  stretched  directly  across  the  hinder  mouth,  and  is  not  intercepted  as  in  man  by  the 
penduhms  body,  termed  nrula.  This  palate  curtain  is  intended  to  shut  out  the  communication  between 
the  mouth  and  the  great  cavity  of  the  duces,  which  it  docs  at  all  times,  except  when  the  hone  is 
swallowing,  at  which  period  the  curtain  is  (brcffd  back  and  the  food  passes.  From  this  cause  likewise 
the  horse  m  prevented  breathing  but  bv  his  nostrils ;  and  when  any  air  does  pass  by  tto  mouth,  as  in 
coughing.  crlb*lilting,  Ac,  It  is  only  effected  by  a  forcible  displacenient  of  the  curtain. 

5710.  T%e  iongm  is  a  ImigJUsk^  mass  {Jig.  616  r),  which  adapts  itself  below  to  the  form  of  the  channel, 
•nd  above  to  the  arch  of  tto  palate :  its  external  sarfkoe  Is  rough  by  means  of  papUlse,  which  are  inclined 
backwards,  and  thus  resist  tto  loss  of  the  food  received  within  the  month.  In  some  animals,  as  the  ox, 
betf,  Ac,  they  are  very  large,  and  in  the  cat  pointed.  The  tongue  is  a  very  principal  organ  In  raastloa. 
Hon,  earing,  by  its  great  mobility,  the  food  into  every  direction  until  niHy  acted  upon,  and  flnaUy 
passing  it  into  the  pharynx. 

57ir  Sense  (tf  tasting.  It  Is  not  observed  Chat  this  sense  is  so  divenified  in  brutes  as  in  man ;  but  It  is 
instinctively  so  correct,  that  It  scSdom  errs  hi  the  herbivorous  tribes ;  and  when  It  does,  ttore  is  reason 
to  suspect  some  present  defect  in  the  organ,  arisine  fVom  morbid  sympathy,  which  (as  in  tto  instance  of 
salt,  water,  of  whidi  at  some  times  hones  will  drinx  immoderately,)  prompts  them  to  take  in  matten  they 
are  accustomed  to  refUse.  Tktte  was  given  to  brutes  to  rqpilate  their  other  senses,  and  thus  there  are 
few  plants  or  substances,  whose  application  to  the  tongue,  under  ordinary  circumstances,  produces  an 
agreeable  eflbct,  but  such  as  are  proper  for  food.  Nature  therefore,  stimulates  her  creatures  to  search 
for  edibles  by  a  double  motive,  the  caUs  of  hunger  and  the  |deasures  of  taste ;  and  these  are  usually  in 
unison,  for  the  nausea  of  repletion  destroys  the  appetite  of  taste. 

571SL  Tkepkarpng,  Both  tto  cavities  of  the  mouth  and  nose  terminate  In  the  great  cavltv  of  the 
fauces  called  by  this  name,  to  which  also  is  appended  another  lesser  opening  called  the  larynx,  immedl. 
ately  appropriate  to  tto  entrance  of  the  trachea  or  windpipe.  Within  this  great  chamter,  at  the  after, 
part  of  the  mouth,  shut  ftrom  It  by  a  membrane  only,  is  the  eustachian  cavity,  into  which  the  eustachian 
tute  opens,  and  which  great  membranous  hollow  is  unknown  to  man  and  most  quadrupeds  (Jig.  616  d). 
Its  use  is  not  understood,  but  it  is  probably  connected  with  the  voice: 

571S.  The  laranjt  is  situated  at  the  posterior  part  of  the  former  cavity,  and  anpean  as  a  cartilaginous  tox 
between  the  os  oyoides,  to  which  it  is  attached  for  support  This  cartilaginous  box,  or  entrance  to  the  wind- 
pipe,  is  formed  m  several  pieces,  and  is  fomished  with  a  kind  of  movable  door,  which,  in  ordinary  cases, 
exactly  fills  up  tto  cavity  left  by  ttie  arch  of  the  palate  curtain,  tiiereby  shutting  tto  cavity  of  the  mouth, 
and  forcing  the  animal  to  breathe  through  his  nasal  openings.  In  extraordinary  cases,  as  when  the  ani. 
nial  swaBows  food,  this  cartBage  is  forMd  down,  and  then  It  becomes  a  door  to  tto  guttis  or  Ainnel  pot 
of  the  trachea,  and  thus  prevents  the  entrance  of  extraneous  matter  into  tto  lungs.  Ail  these  parts  are 
operated  on  by  numerous  musdes. 

5714  Ar  solce>  Tto  larynx  forma  the  larger  part  of  a  fbnneUshaped  tube.  mtendM  to  introduce  air 
within  tile  lui^ ;  but  it  has  also  anottor  Important  olBce  in  being  the  organ  of  the  voice  The  cartilages 
of  the  fauhmx  are  very  movable  on  one  anotfter,  and  are  Aimlshed  with  muscular  cords,  which  tighten 
or  retaz  ttom ;  besides  which,  ttiey  are  also  fomlshed  with  peculiar  and  appropriate  sacs  or  cavities,  in. 
dependent  of  Uie  tracheal  opMbig;  and  which  are  of  dlArent  magnitudes  and  directions  in  diiforent 
anmuria.  The  cartilages  of  tto  litfynx  being  acted  on  by  the  cordn  vocalea,  produce  diflterent  degrees  of 
density,  and  consequently  dillhrent  dcsrees  of  expansion  in  the  hiryngeal  sacs ;  by  which,  either  in  ex- 
plTBtlon  or  inspiiatxm,  are  produced  dilforent  degrees  of  vibration,  and  consequent  intonation.  Ifelg^U$^ 
anpean  pradnced  wholly  by  expirations  through  the  nose,  as  are  most  of  the  tones  of  the  honeli  voice. 
This  is  proved  t^  slitting  Uie  nasal  cartilage,  which  wholly  stops  it  KnuekeHng,  as  it  Is  termed,  Is  only  a 
lesser  neigh,  win  shoster,  deeper,  and  less  forcible  tonea  The  former  sound  is  used  as  a  call,  the  latter  as 
cither  caS  or  reoegnitfon.  It  is  likewise,  when  used  mlMly,  significant  of  Joy  and  aflbctfon,  and  is  then 
beautiftilly  sonorous.  Tto  horse  has  an  acute  sound  )Mroduoed  by  insplntion,  usually  descriptive  of  lust : 
In  most  other  caaes  his  intonations  are  accompanied  by  expirations ;  nor  does  it  appear  that  tto  tongue 
or  teeth  of  tto  horse  are  much  concerned  in  the  modulations  of  his  voice. 

5715.  T%e  parotid  glamdst  or.  In  the  language  of  flirrien,  ttiesfaea,  are  two  oonsMersfale  bodleton  ehch 
aide  of  tto  head,  extended  Arom  the  base  ot  the  ear  around  Uie  angle  of  the  Jaw.  Each  parotid  is  a  con- 
l^omerate  giand,  fomlshed  with  numerous  little  ducte,  wMch  unite  into  one,  and  enter  die  moufti  about 
tto  second  molar  tooth.  These  glands  fomish  saliva  for  the  use  of  the  mouth,  and  It  Is  an  ibdttration 
•nd  gathering,  either  in  them  or  the  maxillary  glands,  which  forms  the  strangles  of  voong  horses.  A*. 
slatanttotheseintheftmiishingof  saliva  are  tto  maMMory  ghmds,  situated  within  the  branches  of  tto 
lower  Jaw^  andltosnAtf^ua/sitao. 

SuBSEcr.  11.     The  Neck, 

571&  11krei<niia<|wrto^fAriieicft  are  the  common  coverings  which  have  been  described;  thecervical 
ligament,  the  musdes,  and  the  jugular  or  neck  veins,  ftc  The  cervical  Ugameni  {Jig.  616  0*  i*  a  very 
atroog  substsnce,  in  some  parts  semimuscular,  and  in  all  extremely  elastic,  stretchca  trata  the  occipital 
bone  along  the  back  of  all  the  cervical  vertebrw  except  the  first  Continued  on  the  qrinous  processes  of 
the  dorsaTreitebne,  it  fills  up  the  dip  or  depression  or  the  spinal  column  of  the  neck,  so  comidetely  as  to 
form  tto  neck  elttor  Into  a  plane,  or  an  degantiy  convex  line  upwarda  By  lU  extreme  tenad^,  the 
ponderous  mass  of  the  head  is  preserved  in  its  dtuation,  without  the  necessity  of  an  immense  mass  of 
musde,  which  would,  without  this  contrivance,  tove  been  necessary.  It  is  to  an  injury  recdved  at  the 
upper  andanlcrtorpsirt  of  thb  ligament,  that  the  pole  evil  is  owin»  The  muades  of  tto  neek  aretoo 
numerous  to  aUew  of  particuhuiaation  s  it  Is  sufficient  to  say,  they  most  of  them  run  longitudinally.  Tto 
Jugular  vdns  run  one  on  each  side  of  the  neck  superfldallv,  on  the  side  of  the  trachea  and  windpipe,  and 
form  the  veasd  usually  Ued  Aram  {Jig.  618  r).  A  fow  inches  before  they  reach  the  ang^e  of  the  jaw,  each 
divides  to  fomish  tto  head. 

5717.  The  <nlr»'s<if  parts  ttf  the  neek  axe  the  Vertebrse,  within  which  jxuMes  the  Vinal  marrow.  Tto 
carotid  arteries  pass  vm  under  the  jugular  veins,  near  tto  oesophaaus  {jLr.'  616  s).  The  traekea  or  wind- 
pipe {Jlg»6\8g)t  b  a  large  canal  for  oie  tmnsmission  of  air,  formed  by  Mtefnate  rings  of  membrane  and 
aegments  of  cartUage,  rendering  it  at  once  flexible,  yet  cylindrically  holkiw.  Tto  tesopkagms  {Jigs.  616  k 
^  618  s),  Is  the  continuation  of  the  fonnel-like  cavltv  of  the  pharynx.  It  is  externally  muaculat, 
«nd  iBteMaliy  nembmoue  and  cntieular,  by  which  femiatlan  It  Is  ehulk,  t9,dlUm  of  tmmdkm  to 
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tbe  act  of  fwaUowing.  The  ONophagus  penetrates  the  cbeet  between  tbemediaittnum,  and  pmiB^  aloog 
the  ipine  {Jig,  618  /),  through  an  opening  in  the  diaphragm,  teiminatoi  m  the  stomaca. 

Sdbsect.  12.      The  Thorax  or  Chest. 

5718.  The  chest  of  the  horse  is  bounded  anteriorly  by  the  matters  filling  up  tbe 
space  between  the  two  first  ribs,  posteriorly  by  tbe  diaphragm,  laterally  by  tbe  ribs, 
above  by  the  vertebra,  and  below  by  tbe  sternum  or  breast  bone.  In  dissecting  the 
horse,  after  the  interior  membranes,  muscles,  &c.  are  thrown  back  (^,  616  bbbb), 
there  appear  the  lobes  of  the  lungs  (cccc);  the  heart  (d) ;  mediastinum  or  membran- 
ous division  of  the  chest  (ee) ;  the  sternum  or  breast-bone  {/)  ;  the  ensiform  cartilage 
(g) ;  tendinous  centre  of  the  diaphragm  {h,  t). 

5719.  What  the  chat  it  opened  a  imooth  poliahed  monbrane  i«  seen,  which  coven  the  surfiuse,  and 
then  ii  reflected  over  iu  content!  ;  this  is  caued  the  pleura  :  and  bjr  a  junction  of  tbe  two  plune,  a 
division  of  the  Ichest  into  two  nearly  equal  portions  is  effected,  which  membranous  division  m  called 
the  mediastinum.  By  this  division  of  the  chest  into  two  parts,  very  important  benefits  arise ;  as  when 
one  cavity  is  opened  tbe  lungs  immediately  collapse,  but  the  respiration  may  be  carried  on  by  the  other. 
lo  a  slnilhir  manner  ulceration  may  proceed  to  destroy  the  lobes  of  one  side  of  the  chest,  as  in  glaaden, 
but  may  be  checked  by  the  mediastinum  iVom  proceeding  to  the  other.  Itie  pleura  does  not,  as  in 
man,  appear  to  take  on  faiflammation  independently  of  the  substance  of  the  lungs ;  thus  the  bone  is  not 
subject  to  pleurisv.  Ilie  thymus  gland,  which  is  a  considerable  body  in  tbe  coli^  and  which  forms  tbe 
sweetbread  in  calves,  is  hardly  discernible  In  the  old  hone.  It  is  situated  bflwcen  the  folds  of  tbe 
mediastinum,  but  its  uses  are  unknown. 

5780.  T%e  diapkragm  or  midriff'  {figJSiS  <,  A)  is  a  very  important  part  of  tbe  body  of  the  hone,  dividiii^ 
the  chest  ftom  the  belly  by  its  disk,  but  which  is  for  f^om  elliptical,  extending  much  flirtber  badcwards 
than  forwards.  Its  fibres  radiate  from  their  origins  to  unite  in  one  tendinous  centre  (A).  In  a  state  of  rest 
It  is  anteriorly  convex,  and  posteriorly  concave ;  but  'at  each  inspiration  these  appearances  are  neaily 
reversed.  (5731)  It  is  perforated  for  the  passage  of  the  vena  cava,  the  aorta,  the  vena  asygos,  thoracic 
duct,  and  ossophagus,  all  which  pass  through  it  by  means  of  three  openings. 

57S1.  liie  heart  (Jig.  616  d)  is  the  great  agent  of  circulation,  and  thus  is  made  independent  of  tbe  vriO  ; 
were  it  otherwise,  man  and  other  animals  might  cease  to  live  at  their  own  discretion.  The  perkanUMm  is 
flnt  seen  surrounding  the  heart  so  completely,  that  it  swims  within  it  by  means  of  a  little  fluid  termed  liquor 
pericardii.  The  heart  is  a  composition  of  membranous  and  muscular  fibres,  having  four  principal  cavitiesy 
and  several  openings.  It  is  situated  between  the  mediastinum,  so  as  to  occupy  a  cavity  of  its  own,  ds- 
tinct  from  either  side  of  the  chest  Its  base  is  in  a  line  with  the  dorsal  vertdnra,  and  ite  apex  is  directed 
to  the  left  of  the  sternum,  between  the  eighth  and  ninth  ribs.  Its  two  ventricles  are  immediately  within 
its  body,  and  its  two  auricles  are  rather  without,  appended  to  it  Tbe  left  ventricle  contains  arterial 
blood,  and  from  it  originates  all  tbe  arteries  except  the  pulmonary.  Hie  right  ventricle  is  the  reservoir 
of  the  venous  blood,  and  it  receives  aU  the  veins  except  the  pulmonary,  within  the  ventridea  are  vahres 
to  prevent  the  return  of  the  blood.  The  auricles  are  less  muscular  than  the  ventricles ;  the  left,  or 
pulmonary,  opens  into  the  left  ventricle :  and  the  right,  communicates  with  tbe  right  ventricle.  loto 
the  right  and  larger  auricle  the  anterior  and  posterior  cavas  oiter  by  two  openings,  and  into  the  left,  the 
pulmonary  veins  pass. 

5733.  The  circulation  qf  the  blood  may  be  shortly  described  as  originating  with  the  left  ventricle  of  tbe 
heart,  which  sends  its  blood,  by  means  of  the  great  vessel  called  the  aorta,  to  all  parts  of  the  body.  It  is 
received  by  the  veins  in  like  manner  from  all  parts,  and  proceeds  to  return  its  blood  into  the  heart  by 
means  of  the  two  great  veins  called  cavas,  which  pour  the  returned  blood  into  the  right  auride,  wfaidi 
immediately  forces  it  into  the  right  ventricle.  From  the  right  ventricle  it  is  again  forced  out  into  tbe 
pulmonary  artery,  which  carries  it  throu^^hout  the  lungs  to  undergo  a  change,  and  to  be  finally  returned 
oy  eight  trunks  Into  tbe  left  auricle,  which  immediately  empties  it  into  the  left  ventride  to  renew  the 
process  described. 

5723.  T%e  lungs  are  spongy  nuuset  divided  into  right  and  left,  with  lesser  divisions  called  lobea. 
Their  color  vanes  according  to  age :  thus^  in  the  colt  they  are  of  a  light  lively  pink  \  in  tbe  full  grown 
hone  they  apinroach  to  a  grever  tint ;  and  m  the  very  old  subject  they  are  of  a  still  deeper  tone  Tlie 
tironchia  are  continuations  of  the  trachea  or  windpipe^  which,  dividing  on  its  entrance  into  the  cheat* 
ramifies  throughout  the  substance  of  the  lungsj  giving  these  masses  their  spongy  cellular  structure, 
in  which  distribution  the  air  vessels  are  accompanied  by  ramifications  of  the  pulmonary  artexy  and 
veins*    From  the  extreme  vascularity  of  these  parts  they  are  very  liable  to  inflammation. 

5734.  "the  theory  qf  respiration.-' ay  waxe  extraordinarv  sympathy,  the  colt  at  birth  gasps^  and  air 
rushes  into  the  lungs  before  collapsed :  having  once  felt  tnis  stimulus,  by  a  common  coneent  between 
the  diaphragm  and  intercostal  musdes,  tbe  cavity  of  the  chest  is  diminished  to  expel  the  air  received, 
and  to  Inspire  a  fresh  quantity )  and  which  process  is  then  continued  through  life.  The  body  appears 
vitally  nourished  bv  two  sources :  the  one  through  the  medium  of  digestion,  the  other  by  means  ef 
tbe  blood  itself;  which,  in  its  progress  through  the  body,  gives  out  its  vital  prindpks  o^  beat  to  the 
mass,  and  vitality  to  the  muscular  fibre :  for  unless  the  Uood  effect  its  part  in  the  contractile  pbe- 
nomena,  it  will  lie  in*  vain  for  nervous  influence  to  exert  its  power.  Having  siven  out  these  priodples^ 
it  is  returned  by  tbe  veins,  and  is  passed  forwards  into  the  lungs,  circulating  throughout  their  subrtance, 
and  imbibing  by  their  contiguity  or  continuity  with  the  air  vessels,  oxygen  gas  from  the  atmospheric 
air  oontuned  in  them.  In  return  for  the  oxygen  received,  carbon  is  given  out,  which  passes  off  in  tbe 
form  of  aqueous  vapor.  As  the  blood  is  renovated,  so  the  air  it  acted  on  is  deteriorated,  and  is  therefore 
expired  twm  the  chest  to  make  room  for  a  fresh  inhalation,  to  oxygenate  a  fVesh  quantity  of  blood,  and 
thus  to  renovate  afresh  the  vitid  powen  subservient  to  its  influence. 

SuBszcT.  13.  The  Abdomen, 

51^5*   Tlie  viscera  of  the  abdomen  includes  the  stomach  C/^>6I8a);    lobes  of  the 

liver  {bb) ;  omentum  or  cawl  attached  to  the  whole  inferior  curvature  of  the  stmnadi  (c)  ; 

the  spleen  (d) ;   the  kidneys  {ee) ;    the  rectum  (/) ;   the  ovaria  {gg)i   the  uterus  (A)  ; 

the  bladder  distended  with  urine  (t) ;  the  diaphragm  or  muscular  partition  diTioing 

the  belly  from  the  chest  {k  k) ;    cesophagus  or  gullet  proceeding  to  tbe  stomach  (f ) ; 

trachea  (m) ;   venA  cava  ascendens  (n)  ;   aorta  descendens  (o),   which  passes  throtigfa 

the  abdomen  (aa)^  &s  does  the  cava  descendens  {b) ;  the  aorta  ascendens  (p) ;  earotidf 

arteries  (7);  jugular  veins  (r)|     cesophagus  («) ;    and  maxillary   arter}',  forming  tbe 

most  convenient  situation  for  feeling  the  pulse  (<),  complete  the  Tiscera  and  geoeral 

appearances  of  the  horse  when  laid  open. 

5796.  The  abdomen  or  caoity  qf  the  beUy  is  the  laivest  cavity  of  the  body,  and  forms  an  extensive 
oval^TauU,  oootainiDg  very  bnporUnt  viscera,  whkb   may  bt  c«ntid«red|as.(he  cbylopoetis^  thtf 
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,    ,. \\mt  omn,  jaintifMj  compOKd  of  lonekludllMj  idcI  tnimmm 
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HI  (Imdy  thownUiil  the  inttrlor  pict  of  the  illmcotur  anil,  u  the  nwutta,  tliml,  and  cullet, 
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MHiwdwUfa  cuude  or  lUn.    Tliltcytlcle  licsatlouol  Into  the  itaDuh,  uM  llDC*  aiiait  m  bilf  of  I 
itDiHl  luiftci,  >liae  oAn  iKnu  to  be  imore  peried  conuDlnaUon  of  the  Amd,  whkh  tlie  hone  hu  i 

|i|iottunltT  of  leiDHtlnHng  like  tlie  «,  ihtep,  Ac    The  lUliwi  or  Kn^He  pinttoa  of  tlic  i *- 

irown  Intofoldi,  HxifKill;  to incnMe Iti nirflc*:  hanlbe couniinuml  And  In  Hi  frntf 

S73».  nu  Jerantrmniti  qf  Uc  lamadi  but  be  HptlilKd  fram  Iti  IDitamT.  Tb(u«h  n 
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•nuDhealthrUnteot  llielim|i,tiieqalctiethin  of  IL — . _.  . 

■iHk  ^le  pertetlon  of  Iti  dlt«tlve  powoi  It  ilio  derived  ftoD  tti  KcretlDg  heiUliT  nutilc  JukXt 
cniianiHitrr  wbileTer  hileinipli  thli  jnoct,  miul  Ukewtie  inlstkre  with  ilDBaehle  tailth,  and  thit 
■ueh  amllli  ia  Biae  often  lDi|ialnd  Uud  Ii  (enenUr  uqipned,  awl  that  raaDj  lUmata,  attributed  to 
other  caiim.  an  reaUr  deitentoit  oa  an  afltetioD  ef  thli  or^n,  siHrienoe  and  etwetralleii  ■ID  fully 
e*ibee.  €)ut  of  eoodluai  li  a  taoft  fhrqueDt  e«D|UDt  unooi  honHHi;  thelir  biwM  ire  out  dT 
CDBiBtkMi  iDd  UDflt  for  work :  Uw  ipfianiMei  ue  firhwat  but  ue  ill  wen  koowD ;  yet  Ic  li  aekhm 
cooaldercd,  thit  It  la  owing  Id  eveiv  aerai  eua  ont  of  ten,  to  the  itofDieb  bdof  mortiidlf  ifltoted. 
(SIM.)  It  b  evident  thil  too  full  ie«hng  mnit  dannge  It,  not  only  by  kecftog  It  comUotly  dli- 
tcBdcdt  iDd  thui  weakeninf  111  apidty  i  but  by  enlreiiditiii  too  much  on  iti  KovUnf  oOce,  and 
reqiilriDf  in  inordinate  quutl^  of  |a«tnc  fluid  to  latunle  an  undue  quantity  of  ffertmceout  matter. 
Hm  hi»L  thatanfrnuently  found  on  lu  cuUcBlir  coat,  ud  art  there  pratuMy  bannltBi,  •malUnea 
dliHimr  tbemialiaa,  and  letUo  on  Iha  riUoua  pitl,  vhere  Lkey  uua  oecwon  uneaiineia  and  prahaUe 
laflamnathn. 
mis.  IV  iiaaUfa  Ulg.n6  k,ti  In  the  bone  may  bo  coniidered  not  merely  u  ieceming  orfaoa 


tW^pnlj-lKee  "jiriU  In  l^^intMh. 
Ifif.  Sk  e),  which  Ig  iliU  longer,  ifu 


to  eUht  yardi  and  -  _.., ,  ^  ...^ „  . — 
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enml  In  its  AfuctuK  does  mtdlftrfltom  Ibe  tttiilbitt  MUt  of  the  cunnacll,  hating  lite  that  two  pisBi  of 
uiucttlar  abres,  a.  circular  and  a  longitudtaial,  bv  which  its  peristaltic  raoCiam  are  regulated :  the  lengita. 
dlnal  shoitening  the  canal,  and  the  cncnlar  diminidiing  its  aise.    The  alimeotary  part  of  the  inteMiiuil 


eanal   ends  with  this  small  gut,  which  itidf  terminate  abruivtlr 'in  the  oceeum  or  flut  of  the  larga 
intestines  Qig.  619  a),  and  whioi  intestine oommenoes  what  has  lieen  tenned  ^  <  g 

the  excremoititious  canaL    This  entrance  is  eflbded  in  such  a  manner  as  ' 

to  leave,  by  a  protrusion  of  its  surface  inwards,  a  kind  of  Talrular  appanu 
tus,  which  prevents  the  return  of  the  contents. 

5730.  The  large  iiUesUnes  (Jg.  616  k  i\  in  the  horse  are  really  deserving 
of  that  name,  being  very  capacious;  while  In  man  and  carnivorous  ani- 
mals they  are  little  different  ttooi  the  small.  They  occupy  and  com. 
nletely  fliil  up  the  lower  portion  of  the  abdomen  :  the  coecum  occui>ies 
the  right  dde,  and  carries  its  bUnd  end  towards  the  diaphragm,  which  is  not  ftrnilshed  witi)  an  apfrndix 
as  the  human.  A  careAil  inspection  of  this  intestine  will  show  that  the  appellation  of  excreracntitiQu# 
canal  does  not  whoHy  apply  to  it ;  but  that  on  the  contrary,  it  performs  some  of  the  offloes  attributed  u 
the  smaller  intestines.  The  colon  commences  small  ftom  the  side  of  the  base  of  the  ccecum,  bat  soon 
enlarging.  It  makes  a  turn  around  the  abdomen,  when  contracting  it  ends  in  the  rectum,  and  passes 
twdcwaids  to  the  anus.  Along  the  course  of  the  large  intestines  are  muscular  bands,  which  dirow  their 
surfaces  into  folds,  and  also  form  them  into  a  continuation  of  cells  (^.  616  m).  By  tfieae  meana,  the 
matters  are  detained  to  be  acted  on  more  ftilly,  and  finally  they  are  expelled  in  dry  hardmed  balb. 

5731.  The  lUgetUve  proceu  in  the  horse  is  one  of  the  most  curious  as  well  as  one  of  the  most  impottant 
which  goes  on  in  the  body.  The  various  actions  of  an  animal  body  produce  rdaxation  and  waste, 
which  are  indicated  by  fatigue  and  hunger.  To  restore  the  one,  rest  Is  required,  am)  to  restore  the 
other,  food  becomes  necessarv.  For  the  herbivorous  tribes,  vegetable  matter  m  sought  for,  which  bein^ 
collected,  is  masticated  Ijy  the  grinders  and  mixed  with  saliva,  until  it  becomes  a  softened  masa,  when 
It  is  passed  backwards  by  the  tongue  and  molar  muscles,  through  the  arch  of  the  palate  in  the  form  of  a 
bolus.  Received  into  the  i^arynx,  which  rises  to  receive  it,  and  the  action  of  which  forces  down  the 
qiiglottis,  all  impediment  is  removed  to  Its  falling  in  the  open  Ainnel  of  the  ceeophagus ;  whidi  havia^ 
received  it,  tiie  spiral  fibres  of  the  oesophagtu  force  it  inwards  into  the  stomach.  While  the  food  remaJDa 
within  the  cUticular  part,  it  is  acted  on  by  pressure,  but  being  further  removed,  it  meets  the  action  of 
the  gastric  fluid,  by  which  it  is  reduced  to  a  pultaceous  mass  called  chyra&    In  this  state  it  is  passed 


into  the  small  untestines :  for  in  the  horse,  as  before  observed,  the  process  of  digestion  is  by  no 

completed  In  the  stomach,  as  in  man  and  many  animala  The  exertions  of  the  hone  require  tiiat  be 
should  eat  laiisely  and  nutritiously ;  but  the  bulky  vitoen  of  the  ox  would  have  ill  suited  with  hia 
neceuities  :  for  m  is  not  only  strong,  but  his  motions  are  de^^ned  to  be  quick  also :  it  was  thctefiae 
necessary  that  some  speciality  should  occur  to  meet  these  seemmg  discordances.  This  couists  in  the 
mode  of  digMtion,  which  being  but  iMtrtially  completed  in  the  stonnach,  requires  a  less  bulk  in  tiiat  otgan. 
the  intestines  participating  in  the  labor.  A  horse  will  eat  two  or  three  pecks  of  com  or  ten  poombof 
hay  at  a  meal,  and  yet  in  a  natural  state  his  stomach  will  not  hold  half  or  either.  He  will  also  drink  two 
pails  of  water,  when  the  same  organ  cannot  hold  one.  What  is  taken  into  the  stomach  is  the^efore  qnUIr 
passed  througn  it,  and  more  Is  required.  A  horse  cannot  fiist  long  without  injur}'  and  pain ;  lua  food 
does  not  produce  a  lasting  effect  in  the  constitution  as  animal  food  does  on  the  eamivone.  A  dqg  ftd 
once  a  day  wiU  thrive,  and  when  fod  every  other  day  only,  will  not  suffbr  materially ;  but  no  hotae  fed 
once  a  day  would  support  himself :  even  oxen  and  sfaeepf  as  having  a  slower  digestion  and  moie  intestinal 
room,  can  bear  fosting  better  Uian  the  horse.  As  an  animal  destined  for  qukek  as  well  as  great  exertions, 
his  wants  prompt  him  to  take  in  a  moderate  portion  of  food  only  at  a  time,  which  bis  digestive  powers 
peculiarly  fit  him  to  convert  into  nutriment  quickly  and  effleadously,  by  dutrHmtlikg  the  tssic  tbioogh  a 
long  tract  of  canal ;  instead  of  confining  it,  as  in  man  and  the  camlv-one,  to  one  rimple  ovyan,  the 
•tomach. 

5732.  The  cAynsr  jNUses  into  the  duodenum  from  the  gtomack,  where  it  reoelves  the  additldi  of  thepon- 
crealic  and  biliary  iiuids,  whose  ducts  open  into  that  part  of  the  intestinal  tracta.  Conducted  onwarosbj 
the  creeping  peristaltic  motion  it  passes  through  this  long  alimentary  tract  rather  rapidly  in  the  hone  i 
but  it  remains  sufficiently  long  to  receive  Airther  additions  from  the  secreting  sarfkoes  of  the  SBiair 
testines,  and  proliably  to  have  Its  work  of  division  and  absorption  begtm  in  it.    Arrived  at  the 

part  of  the  intestinal  tract,  it  is  purposelT  delayed  to  bo  folly  strained  and  separated,  the  open  n 

of  ^e  lacteab  spread  over  uie  villous  surface,  receiving  the  nutritious  part  under  the  name  or  dijrle^  and 
the  residue  being  carried  backward,  and  thrown  out  as  dung.  The  chylous  orifices  belong  to  minute  tobet 
tenned  ladealt,  which  pass  onwards  enveloped  in  membmnous  folds  tenned  metenter/^,  until  unitiag  in 
one  trunk  called  iAorodbdacf,  their  contents  are  poured  into  the  heart,  whereby  tiiey  tieeome  mixed 
with  and  cfwverted  Into  blood,  {MToducing  an  Increase  to  its  quantity ;  as  the  alteration  It  reoelves  in  the 
lanes  is  an  ameUoration  of  its  quality,  vrhich  it  has  been  shown  is  coually  neoesaafv. 

573a  The  IfSer  mag  aUobe  amsideredM  a  diptO^e  oif^gam  (Jig.  61»bb\  inasnucn  as  itaecrates a  fluid 
whose  oAoe  a|ipears  to  be  to  quicken  the  actipn  of  the  intestines ;  at  ibe  same  time  that  perhaps  the  very 
matter  separated  tends  to  purify  that  blood  which  has  been  already  distributed  to  thechvlopoellc  viaena. 
All  other  anlaaalSk  except  the  horse,  as^  and  deev,  are  famished  with  a  receptacle  for  the  bilcv  where  It 
may  be  retained  and  rendered  more  acrid :  but  the  horse  has  no  gaU  bUiddcr,  and  In  his  foetal  'stat^  aa. 
other  specially  presents  itself  in  this  oTMn,  which  is,  that  he  Is  deprived  of  a  eanalis  venosui,  and  tins 
the  whole  of  the  abdominal  blood  flows  through  the  hver.  From  this  simplidtv  of  structure  in  the  horse 
he  is  seldom  allbcted  with  obstructed,  or  concrete  bile;  .but  the  organ  Itself  is  llaUe.  to  inflanuaatiaB, 
and  also  to  a  chronic  disease  of  it  through  the  medium  of  the  stomach. 

5734i  Thepofic»vaffisa»aMMaiato«|!^r»tf>o«also,aswehaveroasontooondudebylt^ 
tents  into  the  duodenum  with  the  bile    It  is  situated  behind  die  liver,  between  the  stomach  and  left 
kidnev. 


5755.  The  fpieen  or  mM,  (>b-.  618  d).  Is  a  spongy  body  situated  at  the  grealer  extnemlty  of  thestoniath, 
whose  use  is  likewise  not  cleariy  ascertained ;  but  has  been  supposed  tb  be  that  of  a  reservoir  of  Uood  for 
the  use  of  the  stomach. 

5736.  The  Mdneytare  two  ejreremental  gUmdt  (e  e)  situated  in  the  lumbar  region,  the  right  more  ante. 
rior  than  the  left.  In  many  brutes,  as  the  ox,  sheep^  and  hog,  they  are  embedded  in  nt ;  Imt  in  tiie 
horsew  dOg,  and  the  predatory  tribes,  they  are  seldom  sa  The  structure  of  the  kida^s  exhibits  an  ex. 
temal  reddish  part,  an  internal  whitish  part,  and  a  cavity  called  the  pelvis.  Fnm  this  cavi^pa 
the  duct  called  the  ureter,  and  brings  with  it  the  urine  which  is  secreted  within  the  tidney.  The 
convey  the  urine  to  the  bladder. 

573/.  The  MrMie  appeart  to  be  afitealteparatUmftrom  tAe  bloodt  and  is  in  some  measure  conneeted  wifli 
the  skin  in  its  office.  Thus,  when  the  perspiration  is  great,  the  urine  b  less ;  and  en  ttte  contrary  in  winter, 
when  the  perspiration  is  small,  the  urine  m  more  considerable.  The  kidneys  of  the  horse  areoMffe  eorily 
stimulated  into  increased  action  by  dhtretiet  than  the  human  or  those  of  most  other  animals  ;  and  sub. 
atances  which  would  not  appear  potent,  act  with  violence  on  his  urinary  oiganai  Thus  taawJtnmt  hny, 
kiln.dried  oats,  Ac.,  will  produce  diabetes. 

5738.  The  bladder  itf  tiekor$e  (Jig.  618  /)»  is  a  roerobranous  sac  for  tiio  reoeplion  of  the  viac!,  II 
rests  on  the  pubis,  and  is  immediatsTy  under  the  rectum.  It  is  in  part  muscular,  by  which  it  can  expel 
its  contents  almost  to  tbb  hut  drop.  At  its  neck  is  a  kind  of  sphincter  to  prevent  the  invohmtaiy  eaoape 
of  urine,  and  at  its  posterior  pert  it  is  pierced  1^  the  uretera  TO  the  bbidder  is  attached  a 
pfpo  called  tiM«r«l*niywhlobpBssea  through  the  penis,  and  by  that  meana  ^lecCi  the  niiaa 


• 
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SuBSBCT.  14,    The  Organs  <^  Generation* 

573d.  The  ntale  generative  orgtm*  v  most  of  them  •iternal,  on  the  eontrary  m 
man  they  are  mostly  internal ;  but  in  both  the  one  and  die  other  they  are  connected  witb 
the  urinary  organs,  so  that  one  general  formation  is  made  to  answer  a  double  purpose. 

5740.  The  nude  organs  <^  generation  consist  qf  the  testes  or  testicles,  which  sre  two  in  number,  that 
in  case  one  iboald  saflbr  injurf ,  one  may  remain  to  carrv  on  the  great  worlc  of  reproduction.  In  the 
fcetal  colt  they  are  lodged  within  the  belly,  but  after  birth  they  descend  into  a  bag  (vepared  for  them.  Tbe 
scrotvm  if  thu  bag,  whose  situation  is  between  the  hinder  extremities.  It  contains  the  testicles  in  two 
sacs,  one  appropriate  to  each.  Each  testicle  is  enveloped  by  two  tunics,  called  vaginalis  and  aUmginea, 
obtained  from  the  peritoneum.  To  each  testicle  is  attached  an  aj^ieadage  called  tke  epididymis.  The 
wtsa  dtferenOa  are  the  united  trunks  of  the  secretory  vessels  of  the  testicle  conUnued  nom  the  epldldy^ 
miSL  £8cfa  vas  deferens  proceeds-  to  Join  the  vesicula  seminales  of  that  side  to  ran  parallel  with  it 
and  to  temdnate  near  it  in  the  urethra.  TYte  prostate  glands  are  in  the  hone  two,  whose  ttse„Iike  the 
hollow  bodies  called  seminal  receptacles,  is  not  obvious,  but  probably  they  dilute  the  semen. 

5741.  The  venis  or  yard  is  a  long  bodr,  in  one  part  nearly  prismaac.and  in  another  cylindrical.  In  the 
usual  state  the  penis  is  hidden  within  the  sheath^  which  Is  a  prolongation  of  the  skin  of  Che  abdomen. 
The  body  of  the  yard  is  composed  of  two  cavernous  flattened  portions  dosely  connected,  a  sponsy  canal , 
which  is  the  urethra  before  mentioned  as  the  continuation  of  the  t>ladder,  and  the  glans  or  ocad,  which 
appears  in  the  horse  a  distinct  partr  The  penis  to^capable  of  t)elng  distended  by  means  of  its  blood  vessels, 
wnicb  fill  its  odls  to  turgidity,  particularly  under  the  excitement  of  lust 

5745.  The  generating  tue  qftke  male  organs  is  principally  derived  ttam  Ae  vivifying  principle  oon« 
tained  in  tbe  semen  secreted  within  the  testicles,  and  which  the  hone  is  impelled  bv  lust  to  plant  in  sucb 
a  situation  as  shall  produce  its  efflxrt  in  tbe  formation  of  afostus.  In  the  act  of  copulation  therefore,  itap. 
pears  that  the  nervous  influence  acts  on  the  muscubr  system  of  the  penis,  wberel^  the  arteries  carry  more 
Dlood,  while  the  vrins  are  rendered  unalde  fh>m  some  cause  to  effbct  its  removal ;  by  which  tbe  cavernous 
cells  of  the  penis  become  Ailed,  and  tbe  member  thereby  erected ;  wlicn,  fhmi  the  fVietion  produced  by 
the  female  vagina,  the  penis  becomes  stimulated  into  a  more  exquisite  sensation,  with  which  the  vasa 
deferentia  and  vesicuIsB  seminales  participate,  then  by  the  assistance  of  tbe  crcmaster  muscles,  the 
semen  and  diluting  fluids  become  piessed  out,  and  by  a  convulsive  eflbrt  are  injected  into  the  generative 
organs  of  the  mare.  The  stimulus  of  the  retained  semen  being  now  removed,  the  appetite  beiDomes  sa- 
tisfied, the  nervous  influence  is  removed  fTom  the  vessels,  and  the  penis  returns  to  its  ordinary  si«e. 

5746.  The  female  generatioe  organs  are  first  the  bag  or  mamma.  In  the  multiparous  animals,  as  tHe 
hog,  the  dog,  and  rabbit,  these  bags  are  numerous,  and  distinctly  placed  along  the  line  of  the  abdomen  ; 
but  in  the  uniparons,  as  the  mare,  cow,  sheep,  ftc.,  one  bag,  situated  between  the  hind  )egi,  contains  the 
aecretary  of  the  whole.  In  the  mare  there  are  two  n^tples  or  teats,  Which  form  excretory  duets  to  the  milk 
secreted  within.  In  ordinary  cases,  the  milk  is  prevented  Arom  flowing  out  by  valves,  which  openon  pres- 
sure upwards :  the  colt,  sensible  of^tbis,  is  observed  to  push  up  the  teat  with  its  nose ;  p^  and  puppies  witb 
their  feet,  ftc.  The  milk  in  dlflbrent  animals  has  difiierent  proportions  of  certain  component  parts,  but  in  eaeb 
St  has  those  best  adapted  to  theanimal  it  is  intended  to  nourish.  Tbe  volva  or  skeatk  Is  the  long  oval  opening; 
Immediately  below  tbe  anus,  at  the  inferior  commissure  of  which  is  situated  the  ditoris,  whose  structure 
Is  not  unlike  the  male  penis.  Above  this,  and  rather  more  internally,  is  situated  the  uretAra,  which  in 
the  mare  is  a  short  membranous  canal  The  vagina  is  a  long  membranous  canal  above  the  last  described 
parts,  capable  of  great  distention ;  but  in  its  natural  state  about  9  or  10  inches  long  and  9  in  diameter. 
It  is  placed  horizontally  between  the  bladder  and  rectum,  and  terminates  in  the  neck  of  the  womb.  The 
vtervs  {fig.  618  p)  of  the  mare  is  verv  dissimilar  to  the  human,  being  not  an  uniform  bag ;  but  having  a 
body  and  two  branching  koms,  in  which,  In  the  multiparous  animab,  the  young  are  lodged.  The  extrC' 
mity  of  each  comua  has  a  small  concealed  tnbe  attached  to  it  called  ike/iitlopian  tiite,,and  a  little  beyond 
are  seen  the  oval  obkmg  bodies  called  ooaria,  {fig.  618  gg). 

5744l  Conceptiontpregnaney,  and  evolation  qf  the  Jcehu.  (Estnan^  heat,  or  horsing  is  in  animals  not 
constant,  but  returns  at  such  periods  that  the  evolution  of  the  fcetus  consequent  on  it  shall  take  place  at 
the  most  convenient  season  of  tbe  year.  The  horsing  of  the  mare  produces  an  infiammation  in  the  va- 
gina  and  vulva,  ttom.  whnice  are  ejected  what  are  termed  the  heats.  In  this  disposition  all  the  parts 
unite,  and  when  by  the  Iniected  semen  pregnancy  has  been  produced^  a  vesicle  ttom  the  ovaria  enters  the 
fUIoolan  tubes )  and  by  this  means  becomes  deposited  in  the  womb  to  be  nourished  into  matari^.  In  its 
residence  within  the  womb,  it  is  covered  with  expansions  trom  the  neighboring  parts :  and  if  cierives  its 
nourishment  firom  a  communication  with  the  mother  by  a  fleshy  tube  called  the  umbilical  cord,  and  thus 
dtuated,  it  swims  within  a  fluid  called  the  liquor  amnii :  so  oircumstaneedL  the  fcetus  continnes  toarow,  un- 
til the  distention  It  occasions,  becomes  too  great  for  the  capacity,  when  tne  muscuhtr  fibresof  the  uterus, 
powerfully  assisted  by  the  diaphragm  and  abdominal  muscles,  contract  and  thus  force  both  the  foal  and 
the  mambfanes  Into  the  world. 

5745.  Tbe  new  bom/oal^  on  Its  entrance  into  actlre  lif^  finds  Its  organs  of  Imme^ate  necessity  In  a  fUlF 
state  of  capacity.  Unlike  the  infant,  it  is  flu-  flrom  indigent,  but  can  run  and  perform  the  common 
phenomena  of  an  animal  with  dexterity  and  ease:  Its  powers  are  however  not  sundently  developed  to 
enable  it  to  live  independent :  it  has  therefore  a  necessity  for  seeking  support  from  tbe  mother,  flrom  whose 
person  itderives  Its  rood  in  the  form  of  milk ;  and  it  may  therefore  be  now  considered  in  some  ascasure  as 
carnivorous.  Oradoally  it  becomes  fitted  to  perform  all  the  more  matured  functions,  and  when  fully  able 
to  counteract  its  own  wants,  it  sympatbises  only  with  itself;  when  the  parent's  care  being  no  longer  ne- 
eessary,  lactiftoous  secretion  ceases,  her  generative  organs  prepare  anew  for  the  same  great  work,  and 
she  aaain  feels  cBStrum  or  heat 


SS4th  day  :  which  gives  a  latitude  of  83  days  in  tbe  time  of  gestation. 

SuBsscT.  15.  The  Foot, 

5747 .  Tbe  feet  t^Uie  horse  present  in  their  uvuted  Junctions  a  series  of  springs  with  great 
complexity  of  structure.  An  unreflecting  observer  considers  only  the  homy  box,  and 
perhaps  attaches  as  little  merit  to  its  mechanism,  as  he  would  to  a  well  turned 
wooden  leg  of  a  man.  But  a  little  examination  will  conrince  him  that  all  the  complex- 
ity, all  the  admirable  mechanism  displayed  in  the  assemblage  of  fouf  fingers  and  a 
thumb,  are  here  concentrated  within  tiiis  homy  box  and  its  appendages.  As  tbe  parts 
which  compose  the  hind  and  the  fore  feet  do  not  materially  differ,  a  description  of  one 
foot  will  serre  for  the  whole. 

5748.  On  examining  a  perpendicular  seeUon  of  tHe  fioOt  and  pastern  (fig^  eB(X)»  thets  appears  tbeeoffiii' 
bone  (a),  tbe  navicular  or  nut  bone  (6),  tbe  coronary  or  little  psftem  bone  (c),  the  Uiver  pastern 
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■incw  01  (Ml  toot  tatdn  of  ttaa  foot  (4i  »>*  nmiteiidan  'dWn(  "rte 

ibit  IhK  (4)^  <lx  tucnriUo  or  bonf  frof  <n> 
I,  which  IndodB  the  puU  of  Uk  ttoMt 
•.a  of  tli«  boor  ill,  the  (hHttc  prociHH  (!■}, 


Ijb.  SO  n)  (dsiiti  ItKir  to  Che  tunn  of 
ilKl>|r  ulure  lo  Ihil  cli»U.lg  fonn,     ' 


TiooT.  or  nUier  la  KUptpd 

frtoUon,  ud  to  embrace  end  Sn  attechiiKnu  -to  fCh  Ixme,  I 
which  ■  ilmultvieoui  moHDienE  dT  the  wbole  Uoib  li  made.    : 
the  hinder  Hob.  lbl>  dUaHt  ui '  ' 
turn  the  tViU  eod  In  put  Itom  i 
conn  bone  ue  atUfhed  the  lit 

the  cofln  U  In  nterior  pud.  and  uticulitlnr  ilu  with  both 
tbae  li  ibg  tiatlcAir  or  nut  tunc  (/),  whoK  UtubmcDU  to  them  ne  elAcled  t^  liju 
9T5I.  T%c»H^li  cubical,  or  ntbir.  u  Clark  obeem*,  lUghll;  tninaud,  and  li  a  kc 
tbcnicularputiDrthe  Rxit  aa  ftom  ibc  iklg,  m  ooi  niUi  ue  from  the  portion  of  ikl 
The  etructure  of  the  hooriiDrmand  nhnxia;  ekt^rDalJy  planv  and  cuvex,  br"  '~'^ 
lamliuted    Hic  qmtfUri  are  (he  lateral  paita.    Aa  the  horn  approecbei  ihD  1 


the  iole  greMlf  ihoiteDed  hi  lla  mnirene  dia. 

locrcawd  hrightala  (he  tniucated  tbnaie).  When     ' 

-'   "  ^miwed,  the  mdUt  «rjlaly  lafcCft- 


nnhW, 
lortvnea  m  iia  u 

—  -„ - b  It  Iwunedlatdy  Ue^  pfBfUU 

twlf,  conrlng  the  whole  of  the  hamT  asle.  except  as  miich  aa  It  laken  up  b*  the  maUtS"*  (*)-  '^'* 
urt  1>  eiqulutel;  aenilble  lod  vucuiar,  ukI  thua  ve  learn  why  tajuilea  to  It  ttoa  puncbirea.  predmink 
etiaua  <H>ctt  \  aiHl  wb;  ler;  alight  pnmui*  from  conlneUan  rX  the  faonf  gliea  »  much  pain.  Tht 
«nalMe  frog  ind  the  aenaiUe  aide  fl>mi  Ibe  intennble  not  "^  "le  I  but  when  rrom  praura,  too  miiet 

' '"'-  -'-olc  becomea  ia]urij|'and  the  bom*  frog,  thua  loaaog  ita  auppott,  eraduallr  ■  uli  1 13 

•rldentlhal  no  thmab  can  beentlreli  hanokeaa,  aa  ia  emneouilr  auppoanl.  AbM 

-     '  alnew.lnaenlngitaeUliilo  UHnoUil 


Ircb  oflhecoBn,  [jb.  eSOr.)  Tliia  Inpoilant  teodiKi  aiWng 
orifla  li  taken  f»n  the  humenu  and  olna.  In  lla  pawigE  unilsa  with  iui  aadalinl  Aeior,  but  irtrich  WH 
la  priBcl]iall7  dinrlbutad  to  the  paitsra  bona :  while  itac  fvii/brnia,  •aulleil  beeun*  it  ia  pBftnOdtT 
the  afalatanl  dcior  tendon,  b  inaeited  loui  the  nnll  of  the  coflln.  In  the  poateilar  cxIKBlfia  tht 
utachmenti  of  theae  two  leading  Beiora,  and  a  amaUer  MendtKt,  are  from  the  (Baa  and  Hbb. 

~ AnHindtheaiuftcaoflhecoOnbone.lt  haibeennoUcedthrttbeR'atelbiB 

Are  hundred  •endcaitihulDoua  learea  are  attached.    liidi  of  tho*  la  nsina 
mUb  which  line  tb>  inli^r  of  the  hamrbanf;  and  when  liiaecviM 


.    .      .  jwelghlj,  altong, ant  ...  _,..., „ _.  . 

\  Tent  are  derived  fTom  the  metacanjal  arterlea,  veina,  and  nerrcai  which  paia  bctiM 
.11  the  main  ttunka  dlrMe  10  proceed  to  each  aMe  of  the  foot,  indarenmiScd  CRiii  ihi 
uiesughout.    It  liadlTinlon  of  themetaciTpal  nerreoneach  aideottheleeaerpaaleni.iir  cfibelupr. 

SicT.  V.  Of  Ou  Siuaia  ofthi  Horu. 
5753.  7111  diarua  of  the  hone  ar«  ss  nuRierous  and  u  imporUnt  h  hii  conpHcitcd 
Mructure  did  the  artilicial  slale  of  his  pisent  mode  of  life  would  lead  one  ID  (iprfl. 
Until  of  late  the  treatnient  of  these  ditessee  was  confined  to  tlie  handa  of  ignorant  brri- 
ers,  preniiQpli'e  gri»ms,  or  ibocing  smiths ;  and  the  fate  of  the  animals  was  namnwiaii- 
Tale  With  the  wreWlied  treatnient  they  were  sulgecled  to.  Tbe  establitbcnul  of  i 
school  for  tbe  veterioary  art,  has  disseminated  an  improred  practice,  and  apmd  im- 
proved practitioners  throughout  the  counlrj;  and  we  would  eamestlj'  recommend  o 
■ppticalion  lo  one  of  eilahliihed  reputatiou  in  all  cases  of  difficulty  and  danger.  Bui 
OS  it  is  not  always  that  such  a  one  is  within  reach,  to  enable  llie  agricultuiitt  lo  bntin 
his  own  bands  the  means  of  informing  liimself,  or  of  being  a  ch«k  on  others,  we  sub- 
mit a  concise  vien  of  the  diseases  of  the  head,  neck,  trunk,  and  eiHesutJeB,  pncedtd 
bjr  some  general  observations. 

SuiaiCT.  I.     GcntTid  Rcmarkt  on  the  healthy  Bnd  diteeiei  BtBle  of  tit  Ham. 

G7H  Ondtam  of  korKi.    B^R  In  condlllon.  In  atable  languife,  iicniaM  not  duIt  perftcC  hnH^S- 
■■-  ■- -■■ ■ ■-mally,  aa  the  philoaiTber  wouM  call 'imuatuid,  or  atkalBj* 

stotedbj  A  tlee](,  ahort,  ahinlng  mat,  with  a  degree  of  flceh  neltberbuidwlif** 
.    Enn  in  Ihia  aenau  or  thr  leno,  UMdMdna  muat  be  niled  acconlini  Iv  tht  hb 
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I 

of  tbeanimaL    In  theeut  hone,  pcofrlded  th«ra  be  ikvknfm  of  ooet,  loofenen  of  bide,  toond  wind, 
I  freedom  from  grease  or  swelled  legs,  with  good  dlgestioD :  a  fUIness  and  rotundity  of  bulk.  Instead  of 

I  detncting  from  his  beauty  or  Impeding  bis  exertions,  will  add  to  >the  one  and  assist  the  other.    In  the 

coach  horse,  the  hackney,  the  hunter,  and  the  racer,  a  dlflbrent  eonditkm  is  expected,  varying  In 
I  different  denees  from  that  of  the  cart  norse.    In  both  cart  horse  and  racer,  it  is  eauaUr  necessary 

that  the  vsrums  internal  organs  should  be  in  a  state  to  act  uninterruptedly  for  the  benefit  of  the  whole  : 
but  in  SKldition  to  this,  it  is  necessary  to  the  racer,  that  the  greatest  possible  quantity  of  animal 
llbre  should  be  condensed  into  the  smallest  possible  bulk;  and  that  the  alMorption  of  all  useless  fat  and 
other  intc^vtitial  matter  should  be  promoted  by  every  possible  means,  as  essentially  necessary  to  unite 
lightness  of  body,  with  AiU  strength  and  elasticity.  It  is  in  the  attempts  to  produce  such  a  state  in  iu 
lull  perfortloo,  that  all  the  teerrti  qf  traMng  consist :  but  whether  a  total  departure  from  natural 
TuJes,  by  unnatural  heat,  deprivation  of  light,  stimulating  food,  restraint  from  water,  and  excessive 
clothing,  are  best  caloilated  to  promote  it,  admits  of  much  doubt ;  and  it  is  to  lie  observed  that  the  dawn 
of  reason  and  science  appears  to  be  shining  through  the  crevices  of  these  darkened  casements ;  for  even 
at  Newmarket  the  system  has  lately  much  relaxed  from  its  artifidal  rigor. 

575S.  To  bring  a  hone  imio  comution,  not  only  should  the  purposes  he  Is  Intended  for  be  taken  into 
account,  but  also  bis  previous  state.    If  be  be  taken  up  from  grass  with  much  flesh  on  him,  it  is  evident 
that  what  is  required  is  to  remove  the  soft  interstitial  matter  it  may  be  supposed  he  has  gained  by  green 
[  food,  and  to  replace  it  by  hard  flesh :  and  also  to  produce  a  sleeknes  of  coat  and  beauty  of  ai^iearauce; 

To  accomplish  tnese  ends,  the  horse  should  be  accustomed  to  clothing  and  the  Aill  heat  of  the  stable  by  de- 
grees only  i  and  also  by  degrees  onlv  to  the  meditated  change  of  food ;  which  is  best  done  by  mashes.  In 
two  or  three  days  a  mild  dose  of  pnysic  may  be  given,  during  all  which  moderate  exercise  only  should  be 
allowed,  as  walking,  but  whidi  may  be  continued  two  hours  at  a  time  After  the  physic  has  set.  begin 
to  dress  his  coat,  increase  his  exercise  and  his  food,  and  accustom  him  to  an  increase  of  warmth.  In  four 
or  flve  days  time  again  mash  him  for  two  days,  and  give  a  second  dose  of  physic,  a  very  little  stronger 
'  than  the  first.  (5875.)     After  this,  still  Airther  increase  his  warmth,  his  exercise,  and  his  food,  by 

which  his  belly  will  be  taken  up,  his  flesh  will  harden,  and  his  coat  will  begin  to  fklL    A  third  dose 
'  of  physic,  or  urine  balls.  Sec  are  only  necessary  in  the  training  of  hunters,  &c.,  and  even  in  these* 

a  gradual  increase  of  exercise,  rather  long  continued  than  violent,  with  proper  food,  will  efl!bct  the  end, 
'  tfnot  so  quickly,  more  beneficially  to  the  animaL    To  Mn^  a  lean  hone  into  condition,  a  somewhat 

I  dillbrent  plan  should  be  pursued.    If  from  grass,  still  mash  lum  for  a  day  or  two,  by  no  means  stint  him 

in  his  water,  and  with  hb  mash  let  com  be  also  soaked.  If  com  be  speared  or  malted,  it  will  produce 
flesh  sooner.  But  even  here,  give  the  horse  moderate  walking  exercise,  and  if  he  be  not  too  much 
reduced,  add  a  mild  dose  o<  physic  to  prevent  his  heels  flymg,  or  his  getting  hide  bound  by  the 
Increased  food:  but  if  great  emaciation  forbid  the  nhyaic,  give  him  nightly  an  alterative.  (fW.  Pkamu 
5881.  No.  1.)    As  hi»  appearance  improves,  gradually  naxden  his  food  and  increase  his  exercise. 

57S&  Diieaaed  candmon  of  korus.  What  lias  been  already  said  relates  to  that  alteration  from  one  state 
to  another,  neither  being  an  unhealthy  one,  which  custom  has  rendered  necessary :  thus  a  man  in  train. 
Ing  for  running  or  figbUng,  and  a  man  out  of  training,  are  both  considered  equally  healthy.  But  there 
are  circumstances  tiut  produce  a  morbid  itate  qf  condition,  difibrent  from  all  tMe.  It  is  common  to 
hear  parsons  say  **  my  norse  is  sadly  out  of  condition,  and  1  cannot  tell  either  what  is  the  matter  with 
him,  or  how  to  get  him  into  better  case."  Various  are  the  causes  that  may  produce  this :  a  sudden 
attention  of  the  food,  or  temperature,  or  of  habits  altogether,  may  twcome  a  cause.  Removing  a  horse 
ftota  gnu  to  a  heated  stable,  ftill  feeding,  and  hard  exercise  will  often  doit :  therefore  these  changes 
I  aboiila  always  be  graduat    Bad  food,  as  mow-burnt  lunr,  musty  oats,  beans,  ftc,  likewise  mineral  waters* 

(  Ibol  air,  &C.,  are  frequent  causes.     Diabetes,  or  pronue  staung.  Is  often  brought  on  by  these  means, 

I  and  the  condition  of  the  horse  becomes  greatiy  reduced.    It  is  requisite,  therefore,  to  enquire  whether  any 

of  these  errors  are  in  existence,  and  to  immcniately  remove  them :  but  it  often  happens  that  the  stomach 
has  become  relaxed  and  the  hide  become  bound ;  neither  of  which  readily  remove,  even  though  the 
I  original  evil  may  be  amended.    When  the  relaxed  stomach  has  produced  lampas,  treat  the  mouth  as 

described  under  that  disease  (5777.),  but  the  stomach  itself  must  be  principally  attended  to.  First  mash  and 
give  a  dose  of  physic ;  after  it  has  set,  commence  the  treatment,  if  the  hone  be  of  a  full  habit,  by  a  mode- 
rate  Meedhig  and  a  nightly  atttrative  {VeU  Pkarm,  588L  No,  1.  orS.)  But  if  he  be  not  in  Aill,  but  In  low 
flesh,  commence  by  a  dally  tonie,  ( Vet,  Pkarm.  5882.  No.  1.  or  2.)  which  will  gradually  remove  the  swelling 
within  the  mouth,  and  loosen  the  hide.  A  sudden  cold  applied  to  the  sun  often  brings  on  a  want  of 
condition  with  tutfeit.  In  which  cases  bleeding,  nightiy  alteratives  ( Fet  Pharm.  5881.  No.  1.  or  S.)  with  or 
without  an  assistant  dose  of  physic,  as  the  hatut  of  the  horse  may  require,  constitute  the  proper  treat, 
ment  Worms  (brm  another  cause  of  morbid  condition  which  are  to  be  removed  as  described  (.5809L}. 
£xce$$t9e  fatigue  Is  also  productive  of  a  bad  state  of  coiutitio)»,which  often  proves  very  obstinate.  Turning 
out  to  very  good  grass  is  the  quickest  cure,  and  when  that  is  impracticable,  soiling  iu  tbe  suble, 
or  feeding  with  carrots,  parsncps,  beet  root,  &c.  will  be  food  restoratives  ;  as  medicines  give  tonics  daily. 
(  Vet,  Pharm.  588S.  No.  1.  or  S.)  It  will  be  only  necessary  to  add,  that  in  considering  the  stale  of  a  horse*a 
condition,  the  elftct  is  apt  to  tw  mistaken  for  the  cause,  and  the  symptoms  for  the  disease.  Hide  bound 
and  lampas  are  not  in  themselves  any  thing  more  than  efiFbcts,  or  symptoms;  the  former  bring  com- 
'mon\y,  and  tho  bitter  belngalways  dependent  on  a  deranged  state  of  the  stomach :  both  are  therefore 
to  be  treated  accordingly.    Exactly  the  same  wUl  apply  to  all  the  other  symptoms  olmorbid  condition. 

SuBSKCT.  2.  Inflammatory  DUeates  of  the  Horte* 

51ST>  The  inflammatory  di$ea»es  of  the  hone  are  numerous,  but  his  fevers  are  few  ; 
a  febrile  state  being  generally  brought  on  by  tbe  inflammation  of  some  important 
organ.  Inflammation  may  be  considered  as  general  or  diffused,  and  local  or  a>nfined» 
and  both  seem  to  arise  froin  an  aflTection  of  the  blood  vessels,  and  perhaps  from  a  pecu- 
liar state  of  the  blood  itself. 

5758.  General  or  d^fiaed  inflammation  constitutes  fever  or  extensive  inflammatory 
aflftetion,  and  appears  to  consbt  in  an  increased  action  of  the  heart  and  arteries,  acoom- 
panied  with  an  increase  of  heat.  In  some  instances  where  the  fever  is  purely  symptom- 
atic,  and  dependent  on  the  inflammation  of  some  important  organ,  as  of  the  lungs, 
or  the  intestines,  the  circulation  appears  retarded  rather  than  increased,  from  interrup- 
tioa  arising  to  its  passage  through  the  heart. 

575d>  Local  or  confined  inflammation  is  also  dependent  on  an  affection  of  the  blood 
Teasels,  but  confined  principally  to  tlie  blood  vessels  of  the  part  affected.  It  is  be- 
tokened by  redness  in  the  skin,  tumor  or  swelling,  heat  and  tenderness,  with  pain. 
Inflammations,  both  diffused  and  local,  are  brought  on  by  excitements,  such  as  over- 
feeding, excessive  heat,  the  reaction  produced  after  cold,  and  the  reaction  produced  by 
inordinate  exertion.     Those  more  exterior,  arise  from  injuries,  the  application  of  im- 
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|iroper  wtortmc— ,   &c.      Inftimmniop>  temunata  in  irarioiis  w^;   but  it  is  to  be 

remaHcedi  that  in  eonsetpience  of  the  very  large  drcuktory  syatcm  in  the  hone,  his  febrile 
affections  rage  higher,  and  terminaite  sooner  than  in  man.  The  usual  termination  of  in* 
flammatoiy  affections  in  the  horse,  are  by  rcsohition,  effusion,  suppuration,  and  gangrene. 
Schimis  is  not  at  all  a  common  tarmination  of  inflammation  in  the  horse. 


5760L  Inflsmmation  of  tMe  trmlm  (pkrtnMis),  brain  ftrter^  phren^  A<*^>  '^^Hfg^^  ■m'  Aa' 
There  are  few  diieaiet  more  likely  to  be  miitaketi  by  inexperienced  fiurien  than  this ;  it  ii  not  Id' be 
wondered  at,  therefore.  If  Indlflfevent  penons  ibould  be  led  into  error  by  it  It  appears  in  two  fonna. 
a  violent  frantic  one,  and  a  sleepy  ledurgic  one,  and  the  latter  appearance  is  abo  common  to  a  disease, 
not  dependent  as  this  Is,  on  idiopathic  inflammation  of  the  brain ;  but  on  a  paralytic  aftctioa  of  the 
•lomaeh,  and  tbeoce  it  is  called  stomach  stasgers.  This  latter  afilbction,  however,  may  be  distlngaiibed 
Urom  the  former  bv  attending  to  the  color  of^the  eydids,  nose  linings,  mouth,  &c,  which '  in  stomirh 
staagers  are  usualqr  mc»«  yeUow  than  red :  whereas  in  sleeps  staggers,  th^  are  more  red  than  ydlow. 
Influnmation  of  the  brain  shows  Itself  in  general  cases  bv  duinclloation  to  food  and  motion,  dnnMinefia» 
accompanied  by  a  heaviness  and  dosing  of  the  eyelids,  with  moisture  and  redness  of  them ;  and  also  off 
the  linings  of  the  mouth  and  nose.  Sometimes  these  symptoms  Increase  until  the  horse  becomes  coma. 
lose,  and  after  a  few  flrightftil  struggles,  he  sinks  to  rise  no  ^more.  In  these  cases  the  pulse  is  ape  to  be 
oppressed  Instead  of  increaaed.  But  most  ftequently  after  the  first  stages'  he  becomes  ftarioua,  plunges 
about,  and  is  vicious  to  himself  and  others,  approaching  to  a  state  of  maoness,  in  which  state  he  concinuea 
till  he  sinks  ftom  his  own  eKertlons,  when  he  rises  again  to  renew  his  violence. 

5761.  The  causes  qftlagmen  may  be  tarioiu :  the  immediate  are  rither  an  original  aocunmlatioii  qf 
blood  within  the  brain,  or  the  translation  of  the  inflammation  of  scnne  organ  to  tlie  brain  :  as  a  jcmotm 
cause  it  is  often  brought  on  by  too  fUIl  feedinf ,  without  sufBdeot  exercise,  and  paiticulariy  In  horse*  at 
one  time  working  Yerv  hard,  and  at  another  suiTered  to  remain  inactive;  but  which  bones,  whether  used, 
or  not,  are  equally  fed.    Sudden  cold,  violence,  ftc:  may  bring  it  on. 

57G2.  The  treatment  qfttaggert  should  be  begun  bv  abstracting  a  very  large  quantity  of  blood  pranpUy, 
by  opening  both  Jugulan,  and  letting  the  horse  bleed  to  the  amount  of  ten  or  even  twdve  quarts ;  repeat. 
log  the  same  until  the  delirium  ceases.  After  the  first  bleeding,  back  rake,  throw  up  a  laxative  clyster 
{Vet.  Pharm.  SSQSX  blister  the  head,  promote  a  current  of  flnee  air  In  the  stable,  and  treat  altogether  as 
directed  under  otner  febrile  aflfbetionsL 

5763.  Locked  Jaw,  dag-evU,  or  tetanuM,  arises  fh»m  cold,  excessive  fiUigue,  sometimes  nefhaiw  from 
worms,  but  more  often  ft-om  a  wound  of  some  part,  as  pricks  In  shoeing,  &c.  Such  wound  is  aeloom  in  a 
recent  state ;  but  after  two  or  three  weeks*  continuance,  sometimes  after  it  has  healed  even :  it  CdOows 
4ocking,  gelding,  and  nicking  frequently :  and  is  preceded  by  a  flabby  unhealthy  state  of  the  wound.  It 
appears  as  an  afffection  of  the  br^n,  which  transmits  its  morbid  irritation,  particulaxly  to  the  nerves  at- 
tached to  muscles,  by  which  they  become  cramped,  or  maybe  considered  as  in  a  high  state  of  action,  attrii^ 
the  horse  a  peculiar  look  of  energy,  as  though  Immediately  stopped  fVom  fViIi  speed :  with  his  nostrils  ex* 
tended,  his  head  raised,  and  nose  carried  forward ;  his  legs  straddle  wide,  and  his  tall  is  cocked  and 
quivers,  as  after  violent  exercise.  Hie  Jaws  will  now  be  feund.  If  not  dosed,  yet  neazty  so,  when  he  « 
called  >awsft 

5751  The  treatment  Is  not  often  successful,  but,  however.  It  Is  sofBdently  fkequent  that  it  Is  so,  to  ds. 
serve  the  utmost  attention.  Blaine  informs  us  that  enormous  bleedings  have  succeeded;  but  he  placet 
his  principal  dependence  on  the  s|ipUcation  of  cold  by  the  means  of  ice,  or  of  constant  dashing  with  cold 
water,  with  an  active  blister  applied  the  whole  length  of  the  spine.  Balls  of  camphor  and  a|num,  to  the 
Amount  of  two  drachms  of  each,  may  be  given  every  three  hours.  If  any  room  remains  in  the  moulh,  the 
ball  may  be  passed  up  by  means  of  a  stick,  or  it  may  be  given  as  a  drink  by  swans  of  asyringe ;  and  even 
when  the  mouth  is  entirely  closed,  he  informs  us  we  may  give  a  drink  by  the  nostr^  Mootcroft 
used  cold  alsa  Fearon,  on  the  contrary,  has  experienced  benefit  ttam  a  bath,  heated  to  ninety  ii*»gT^ 
and  kept  at  that  temperature  for  three  hours.  White  recommends  camphor  and  opium ;  Wluinson  of 
Newcastle  has  been  vcr^  successful  by  keeping  u^  heat  and  stimulus  orer  the  skin  In  general,  by  mesas  of 
newly  ttripped  sheep  skins  put  on  hot  Perhaps  if  the  body  were  previously  rubbed  with  oil  of  turpentine 
one  part,  and  common  oil  two  parts,  it  might  assist  \Vilkinson*s  plan.  When  locked  jaw  arises  tnm  nidu 
lug.  It  miglit  be  prudent  for  a  veterinary  surgeon  to  dissect  down  on  the  nerves  or  the  tail,  and  dhride 
thein ;  and  when  fh>m  nicking,  it  would  be  advisable  at  once  to  cut  off  another  portion  of  the  tail, 
srhich  practices  in  both  instances  would  afford  a  moderate  chance  of  saving  the  animal  It  is  necessary 
further  to  remark,  that  it  is  of  great  consequence  that  the  bowek  be  kept  free  f^om  fiacei^  by  rakiiw  and 
clysters.  With  regard  to  the  latter  they  are  very  important  in  this  disease,  as  a  medium,  commontv  the 
only  one,  of  giving  mipport.  A  hone  has  been  kept  alive  on  nourishing  dysters  sIoocl  for  seven  or  cKbt 
davf.  ( Vet.  Pharm.  58i/7.)  ^^ 

5765.  Catarrhal  fever ^  epidemic  catarrh,  i^fiuenxa,  distemper,  cold,  motfounderiag,  tc  These  names 
apply  to  one  common  disease,  which  often  in  rainy,  variable  seasons,  appears  as  an  epideinic,  and  afRcts 
thousands  of  horses  at  once.  It  is  observed  to  be  partictUarly  prevalent  in  this  form  In  the  spring  of  some 
years,  more  than  of  others.  It  is  not  contagious,  like  the  more  malignant  form,  but  is  brought  oo  as  an 
epidemic  by  the  same  causes  being  applied  to  nearly  all  sutjects  alike ;  which  are  alternations  of  iMst  with 
cold,  moisture  and  dryness,  &c.  In  crowded  cities  and  large  towns  it  is  more  prevalent  than  in  saore 
open  situations,  and  it  is  more  fVequcotly  found  in  the  voung  than  in  aged  horses.  Where  it  docs  nrt 
exist  as  an  epidemic,  it  is  brought  on  by  an  accidental  cold  taken.  It  Is  of  great  consequence  to  dutia. 
gui«h  it  flrom  pure  inflammation  of  the  lungs,  with  which  it  is  very  apt  to  be  oooflbundcd;  and  whkih 
mistake  is  often  a  filial  one,  fh>m  the  treatment  being  in  some  essential  particulars  difftreoL 


ins.  It'a  horse  in  the  distemper  coughs  eariy,  it  is  not  a  hollow,  harsh  soondinft 
cough  of  this  kind ;  if  he  expresses  uneasiness,  it  is  prindpally  from  a  sore  throat,  which  is  very  oamBonia 
distemper,  but  by  no  means  common  in  pneumonia.  The  sore  throat  in  distemper  gives  the  hocse  a  cSs. 
position  to  reftue  his  food,  or  he  chews  it  and  lets  the  quid  ftill  without  swallowing  It  He  refuses  water, 
particularly  it  it  be  placed  on  the  ground :  his  cough  is  quick,  short,  and  usually  sounds  mora  asoiit  than 
narsh  and  dry ;  but  though  common,  thU  is  not  invariably  the  case ;  his  eyes  are  heavy  and  asoista  his 
breathing  is  quickened,  and  his  ears  and  legs  are  altemateiy  hot  and  ooldL  His  nose  en  lookina  into  it 
is  redder  than  usual,  and  sometimes  his  glands,  as  well  submaxillary  or  jaw  glands,  aa  hia  parotid  or 
vivcs,  are  tumefied.  On  the  second  or  thinl  day  excessive  weakness  comes  on ;  the  cough  bepoin«  move 
painful,  the  pulse  is  quickened,  and  the  nose  begins  to  run.  After  which  the  horse  either  runs  off  the 
disease  by  this  suns^tion,  or  it  goes  on  to  destroy  him  by  the  hdght  of  the  fever,  and  degras  of  ■<Bi 
ocss  produced,  or  bv  suflbcation  from  water  in  the  chest  Now  and  then,  although  reoovmy  tafcsi  idaoe, 
an  obstinate  cough  is  left ;  and  in  a  Cew  cases  the  disease  terminates  in  glandera. 

5766.  Thetreatment  may  in  some  cases  be  cut  very  diort ;  for  as  in  afanost  every  ««^— tc  a  ahhrctiiv 
fit  begins  the  disease,  so  when  many  horses  are  in  a  staMe,  and  the  iHsiWsr  is  vsty  prrvslent,  thoae  who 


have-not  been  attacked  should  be  watched,  and  the  moment  such  an  attack  doss  take  plao^  giv«  ef 
sweet  spirit  tf  nitre,  or  when  not  at  hand  of  spirit  qf  hartshorn,  an  ouno^  In  a  pint  of  sound  ale 
Exerdae  the  horse  briskly,  then  well  hand  rub  him,  dotbe  him  warmly :  and  it  is  Bore  than  profcaMs 
that  the  disease  will  be  cut  short  But  should  it  proceed,  or  should  the  iMbomb  have  gone  on  wiiulnsiwil 
to  the  sppesrance  of  the  symptom  ^stalled,  begin  by  bleeding  modersldy,  if  the  hone  be  not  ahwiy 
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voBk)  or  IftbRe  hxn  not  moutd  thenuming  of  natter  from  the  noM;  If  Chen  hafve,  the  bleefing  hud 
taettw  be  duiMnaed  with,  uiucfs  the  fe?er  tpptu,  from  tlie  quick  AiU  pulae  and  ledneM  of  the  inner  aur. 
ftoe  of  the  DOftrils  and  eyeUda.  to  be  ttUl  to  oonsidenble  a<  to  require  it;  In  which  caae  we  mutt  not  be 
detenred  'fix>m  one  moderate  bleedins ;  and  which,  if  the  febrile  symptoBU  do  not  abate,  may  be  even 
repeated.*  It  will,  however,  in  general  caaei,  be  advisable  to  avoid  tueedina  after  the  second  dCay  of  the 
attau:k,  or  after  the  running  has  appeared  fro«n  the  nose,  or  after  considerable  weakness  has  come  on.  In 
all  cases  a  very  cool  tempereture  Is  essentially  requisite :  hot  stables,  or  hot  clothing  are  very  pernicious  ; 
but  partioalarly  the  former.  A  hood  is  not  ImfNroper  over  the  head,  because  it  encourages  the  running  to 
make  an  early  appearance :  and  for  this  reason  a  warm  mash  may  advantaaeously  be  hung  round  the 
neck  three  or  four  times  a  oay.  Before  the  running  commences,  give  night  and  morning  the  fever  powder 
iVet.  Pharm.  BS09.  No.  1.  or  S.)  in  a  mash  or  drink :  after  the  running  has  come  on,  or  as  soon  as  tho 
weakness  has  become  considerable,  give  night  and  morning  either  of  the  fever  drinks.  {Vet  PHam^ 
£910.  No.  ^  or  ^)  Malt  mashes,  when  the  weakness  to  great,  are  mroper  \  at  other  times  braa 
mashes  with  jAeaty  of  chlUed  water  are  beat.  To  rdieve  the  throat,  rub  the  outside  with  mild  liquid 
blister,  {Vet.  Pkarm.  58M.),  and  if  the  weather  be  warm  enough  to  allow  It,  two  or  three  hours 
turning  out  in  a  field  each  day  to  proper.  Oreen  meat  in  the  stable,  when  it  can  be  procured,  should 
Mkewise  be  given. 

£767.  Mm^^umt  epUemk,  imnrafo,  or  ped.  Now  and  then  the  distemper  or  iniinenu  assumes  a 
diarader  of  uncommon  malignance,  which  to  happily  not  frequent  here,  but  not  unfrequent  in  oon« 
tlnental  countries,  sweeping  off  a  third  of  the  horses  and  kine,  without  any  means  belnc  found  sufficient 
to  arrest  its  progress.  In  these  cases  it  is  found  highly  contagious,  attacking  almost  all  the  horses  as  well 
•s  cattle  witnin  its  sphere  of  action,  or  which  communicate  with  each  other.  Dr.  Layard,  and  Osmer, 
English  writers  of  established  reputation,  noticed  the  appearances  of  this  disease  long  ago  ;^  and  their 
descriptionB  are  not  different  from  the  milder  kind  noticed  (5765.)  but  in  degree.  The  throat-  to  Intensdy 
sore,  and  the  mouth  ulcerated ;  the  glands  of  the  head  swell,  and  sometimes  these  and  other  pans  supw 
punte  and  bunt  Tlie  matter  from  the  nose  to  bloody,  and  the  stench  intolerable ;  the  weakness  to  ais» 
peculiarly  great,  and  shews  itself  earlv. 

5768.  Tke  treatment  reconunended  by  Blaine  to  the  early  use  of  malt  mashes ;  even  ale  to  indispensablev 
Green  meat  should  be  allowed  and  a  very  cool  stall  to  necessary,  havina  a  fqpe  communicatioa  with 
the  open  air.    As  medicine,  three  doses  are  necessary,  every  dav»  at  the  msuLi^ant  epidemie  fever  drink 

iFei.rharm.  5912.) ;  half  a  pint  of  yeast  with  a  pint  of  ale  has  been  given,  with  gooa  efitot,  three,  times  a 
ay ;  also,  to  prevent  the  infection  fhm  spreading,  fUmigate  the  stables  and  all  the  outbouaea  with  the 
preventive  i^unigation  {VcL  Pkarm.  5913.) 

SuBsxcT.  3.    Diseases  of  the  HeatL 

5769.  EpUepijft  megrinUt  sturdy ,  or  tumriek.  arc  epileptic  attacks  of  grater  or  less  Tiolenoe,  and 
irhich  are  apt  to  be  confounded  with  the  accidental  strangidation  that  sometimes  takes  place,  from  a 
qaWsx  too  tignt,  or  fh>m  driving  a  horse  hard  up  hill,  ftc.  The  a>ileptic  fit  makes  its  appearance  by  a 
sudden  stop  \  if  the  hqrse  be  in  action  he  shakes  n  to  head,  looks  wild  and  irresolute,  but  after  some  time  he 
proceeds;  when,  more  violent,  he  suddenly  fill  to  down,  to  convulsed,  dungs  and  stales  ins^sibly.  and 
remains  some  time  before  he  recovers.  Thto  disease,  like  staggers,  is  generally  the  consequence  of  too 
fill!  a  habit ;  and  to,  therefore,  best  relieved  by  Ueeding.  and  a  more  moderate  diet ;  and,  where  it  to 
convenient,  a  run  at  grass  should  be  idlowed  to  alter  the  habit 

577(L  TV  diseases  q/T  the  kors^s  eyes  an  Bot  numerous,  but  they  are  very  destructive.  The  principal 
are  ophthalmia  and  gutta  sereua. 

577L  The  (^Mhaimta,  Itmatk,  or  moem-bUndness,  is  a  very  peculiar  disease  amona  horses,  afitetiog  their 
•ycsgenerslly  about  their  fbll  growth,  but  sometimes  later,  and  seldom  earlier.  It  is  but  little  known 
among  mules  and  asses,  and  uoCnown  in  oxen  and  sheep.  It  does  not,  however,  appear  to  Jbe  a  disease 
vatunl  to  the  horse,  as  wild,  or  even  horses  little  subijected  to  artiflctol  restraints,  are  not  observed  subjed 
to  it  But  among  otheri|  It  to  become  so  common  as  to  have  the  tendency  handed  down  in  the  breed  ; 
the  "  .....  .    ..  .. 

the 


the  haw  to  half  drawn  over  the  surface ;  the  tears  now  down  the  face  perpetually,  an 
to  hot ;  now  and  thai  these  appearances  come  on  gradually.  The  suddenness  of  the  attack  makes  the 
complaint  to  be  attributed  to  accident,  as  blows,  hay  seeds  within  the  eye,  &c.,  and  it  to  frequently 
difficult  to  get  the  owner  of  lueh  a  hone,  to  believe  that  a  constitutional  attack,  as  it  usually  is,  can 
Come  on  so  suddenly.  Sometimes  as  It  comes  on,  so  it  goes  off  as  quickly,  the  eye  fVom  being  opaque  and 
milky,  in  twenty.fbur  hours  liecoming  dear  and  almost  wdL  When  such  an  attack  has  taken  place, 
even  if  nothing  be  doncLthe  horse  sooner  or  later  amends,  and  the  eye  or  eyes,  for  it  is  sometimes  one 
and  sometimes  both  that  are  so  attacked,  become  again  clear  and  well,  and  remain  so  an  indefinite 
period,  from  five  or  six  weeks  to  as  many  months.  Another  attack,  however,  sooner  or  later  fbllows,  to 
which  ethers  succeed,  each  leaving  increased  milkiness  on  the  outer  coats,  and  some  dimness  within  the 
pufdl,  either  speck-like  or  diflVised;  and  finally  the  horse  becomes  blind  from  cataract.  "When  one  eye 
goes  blind  totally  before  the  other.  It  to  often  a  means  of  preventing  the  f^iture  attack  on  the  remaining 
oae;  which  has  given  rise  to  a  custom  of  putting  out  one  eye  to  save  the  other,  and  which  has  succeeded. 
Aa  thto  to  a  constitutional  disease,  brought  on  by  artificial  haUts,  as  over  exertion,  close  unhealthy  con- 
flnement,  and  heating  food ;  so  it  to  dear  the  sbstraction  of  all  these  are  necessary  'to  remove  the  com- 
|riaint,  and  to  prevent  a  recurrence  ;  but  particularly  the  dose,  dark,  and  unventitoted  state  of  the  stsMe 
shoula  be  attended  to,  as  well  as  the  removal  of  the  litter,  which  reulns  the  voUtilc  alkali  of  the  urine, 
and  irritates  the  eyes  most  injuriously.  The  food  should  be  mild  and  cooling,  and  the  exercise  moderate, 
but  long  continued.  Under  the  hdght  of  the  attack,  however,  rest  to  advisable,  with  moderate 
light,  wnioh  may  be  still  fUrther  moderated  by  keeping  over  the  eye  or  eyes  a  thick  doth  wet  with 
foulard  water.  {Vet.  Pharm.  9906.)  Sometimes  one  quarter  of  vinegar  to  three  quarters  of  water  has  beeo 
round  a  usefUl  application,  and  whichever  to  used,  the  eyes  and  eyebrows  should  be  kept  conunually  wet 
with  it,  which  by  exdtlng  evaporation  will  keep  the  part  cool.  A  seton  may  be  introduced  under  the  eye 
or  jaw.  In  some  cases,  blistenng  the  forehead  or  cheek  to  found  useflil ;  but  In  every  instance  bleeding  to 
proper,  which  should  be  repeateduntil  the  disease  lessens.  When  the  horse  is  very  fbll  and  gross,  physic 
and  alteratives  asstot  the  cure.  When  blistering  to  used  in  any  part  near  the  eye,  the  greatest  care  la 
requisite  to  prevent  the  blistering  matter  from  being  rubbed  into  it  ^ 

d778.  Gutta  serena  at  glass  eyes,  so  called  from  the  peculiar  glassy  appearance  of  the  eye,  arise  fVnm  a 
paralysis  of  the  optic  nerve.  As  the  e^e  is  not  materially  altered  In  appearance,  a  hone  often  becomes 
blind  without  its  odhg  noticed,  until  hu  cautious  stepping,  quick  motion  of  his  can,  frc,  give  notice  of 
the  case.  On  examination  it  will  be  found  that  the  pupil  remains  dilated,  however  great  the  light, 
and  the  eye  to  irrecoverably  lost  In  the  very  eariy  stages,  Uisten  to  the  fordiead  and  stimulants  to  tlie 
eyes,  las  white  vitriol  a  drachm,  water  four  ouuces,  may  be  tried,  but  with  f^int  hopes  of  success. 

5773.  Pole  esil.  Thto  complaint  commonly  requires  the  attendance  of  an  experieacefl  practitioner ;  iMit 
the  prevention  to  often  in  the  power  of  owners,  and  othen  about  horses ;  and  to  thto  point  we  shall  par- 
ticuiarly  direct  their  attention.  Pole  evil  is  commonly  the  efl^ct  of  acddent  Repeated  small  blows 
of  the  manger,  or  continued  pressure  from  hanging  back  on  the  halter,  &c.,  will,  if  not  remedied, 
produce  swelling  at  the  nape  of  the  neck  with  some  tenderness.  In  (his  eariy  state,  if  the  collar  be 
Mraoved  and  the  part  be  kept  continually  wet  with  vinegar  and  water,  the  swelUng  will  often  disperse : 
but  if.  In  spite  of  thto.  It  proceedi  to  suppuration,  let  a  vent  be  made  for  the  matter  by  a  seton  (5868) 
10  that  Itjaay  readily  flow  out.    Introduce  nothing  healing,  but  encourage  a  free  disdmrgc,  and  it  may 
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yti  htal  at  once.  *  When  nicli  to  not  the  iMue,  the  diteeae  attnckf  the  ligaments :  tlnviee  tarn,  and  tfte 
natter  bunoirs  under  the  skin  and  miiiclct,  when  a  leton  mutt  be  introduced  mm  the  opening  abewv 
auid  gbould  be  brought  out  at  the  bottom :  the  tetaa  should  be  then  dally  wetted  wiCk  the  linaid 
blister.  ( Fet.  PkarttL  smi,)  Should  this  phu  &il,  escharotlcs  will  be  required  in  the  fonn  of  ^lauimg 
mixtHre.  {Vet,  Pharm.  9^11.) 

5774.  Strangiet,  viocit  or  tees.  ITtis  disease  has  been  lik^ied  to  the  human  measiea,  because  H  usunflSf 
attacks  every  horse,  and  most  of  them  at  a  young  period,  between  three  and  five  Tears ;  it  Is  fiortunaie 
when  it  attacks  colts  at  grass,  as  it  seldom  occasions  inoonvenience,  and  which  has  led  some  peesoas  imto 
«rrDr  by  turning  their  horses  out  as  soon  as  attacked ;  but  it  is  not  found  that  stabled  horses,  thus  turned 
out,  pass  through  the  disease  more  mildly,  but  the  contrary,  except  the  disease  exists  under  its  Tcry 
mildest  fonn.  White  has  conjectured  that  colu  breeding  the  strangles  while  at  grass*  are  afterwards 
exempt  flnom  glanders,  but  this  wants  confirmation.  Froeser  has  also  affirmed,  that  inoculation  by  the 
■latter  of  strangles,  is  good,  because  it  mitigates  the  complaint,  and  renders  the  hone  not  liable  toaay 
future  attack :  but  the  practice  has  never  guned  ground :  when  strangles  occurs  in  the  stable,  and  now 
and  then  also  in  the  flela,  it  proves  a  severe  disease,  and  shews  itself  under  the  appearance  of  a  cold,  with 
cough,  sore  throat,  and  swelling  of  the  glands  under  the  jaws,  or  behind  and  under  the  earn  SomcCiBiea 
there  is  not  much  external  swelling,  and  the  tumors  break  Inwardly,  and  nature  eSbcts  a  cure;  at 
others  they  break  outwardly,  and  the  disease  runs  off  that  way,  and  sometimes  thesweUinpsdinetse  ^thcr 
by  nature  or  art,  which  breeders  think  unfavond^,  as  they  suppose  it  renders  the  animal  liable  to  a 
Aature  attack,  but  many  so  treated,  pass  the  remainder  of  their  lives  without  more  aiftction. 

5775.  The  treatment  (^  ttrang^let.  When  the  swelling  lingers,  and  neither  comes  forward  or  recedea,  pout- 
tices  are  preferable  to  fomentaUons,  which,  by  leaving  the  horse  wet,  promote  evaporation  and  produce  cold. 
Peal  recommends  blistering  the  part,  as  tne  best  means  of  promoting  suppuration.  The  horse  sfaould  be 
kept  very  cool,  and  bran  mashes  with  warm  water  should  be  his  principal  support,  unless  the  coinplamt 
last  long,  and  produce  much  weakness,  when  malt  mashes  should  be  substituted ;  bleeding  is  otuy  ad- 
visable when  the  early  symptoms  are  violent,  as  heaviog  at  the  flanks,  extreme  soreness  of  throat, 
much  sweliiDg  around  it,  and  considerable  cough,  in  which  case,  bleeding  and  fever  medicines  are  pvi 

5776.  Vivet^  or  ises,  is  supposed  to  be  a  relic  of  the  latter  ooraplahit.  and  it  does  appear  now  and 
that  after  the  strangles,  the  parotid  or  vive  glands  do  remain  enlarged  (5794.),  which  occasiona  the  i& 
In  question ;  resolution  may  be  attempted  of  mercurial  frictions,  sui^uration  should  be  avoided*  ocber. 
wise  the  gland  may  be  destrovcd. 

5777.  Diseases  <^  the  mouthy  lampas.  Ail  horses,  but  particularly  verv  young  ones,  are  liable  to  enlargew 
ment  of  the  ruga  or  ridges  of  the  palate,  dep«ident  not  on  any  local  disease  confined  to  the  put 
itself,  but  occasioned  by  an  aSbctiou  of  the  whole  passage  of  the  mouth,  throat,  and  stoBuch. 
It  is  usual  to  attend  to  the  part  only,  which  is  scarified  or  burnt  to  little  purpose,  when  a  mild  doaeoT 
physic^  or  gentle  alteratives,  would  prove  more  certain  expedients  j  to  which  may  be  added  lubbsng  die 
part  with  Day  salt,  or  with  vinegar. 

5778.  Bridle  sores.  When  the  bit  in  colt  breaking,  or  in  hard  pulling  horses,  has  hurt  the  bars,  care  ia 
requisite  to  prevent  the  bone  becoming  carious.  Touch  daily  with  sgyptiacum,  and  cover  the  bit  with 
leather,  unless  total  rest  can  be  allowed. 

a/79.  Diseases  of  tAe  teeth  are  fully  treated  of  under  the  anatomteal  descrlpUon  of  the  bones.  (5696.; 

SuBSECT.  4.    Dixates  of  the  Neck. 

5780.  Fistulous  viithers  are  brought  on  usually  by  pressure  from  a  saddle  with  too  low  or  narrow  a  tree, 
and  whAt  has  been  said  both  with  regard  to  prevention  and  cure  on  the  subject  of  pole  evil,  apfittea  hcie 
also.  (5868.) 

5781.  Sore  throat  is  common  to  horses  in  colds,  in  inflnensas,  and  In  strangles.  (5765L  5774.)    In  ev 
ease,  the  horse  finds  great  difficulty  in  reaching  every  thing  that  stretches  his  neck   downwards 
upwards;  his  water  therefore  shoukl  be  held  to  him,  anil  his  nay  should  be  pulled  for  him: 
of  these  services  greatly  aggravates  the  sufferings  of  horses  laboring  under  sore  throat 

SlWi.  StucUed  neck.  A  very  serious  swelling  sometimes  follows  on  bleeding  with  a  rusty  or 
lancet,  or  fleam,  and  sometimes  from  causes  not  apparent.  (5678.) 

SuBSECT.  5.   7^he  Chest* 

578.'J.  Inflammalion  of  the  lungs  is  a  disease  to  which  the  horse  is  peculiarly  liable, 
as  we  might  a  jtriori  suspect,  from  the  vast  dimensions  of  liis  circulatory  system,  and 
the  vast  alteration  from  a  natural  state  to  which  we  subject  him,  and  thereby  increase 
bis  pulmonary  circulation. 

5784.  Tke  causes  are  these  deviations  remotely,  but  the  immediate  attack  is  flenerally  broo^t  en  by 
sudden  cold,  acting  on  a  heated  surface,  and  thus  it  is  that  knackers  and  collarmakers  in  froaty  wen- 
ther  expect  a  glut  of  horses  that  die  fironi  this  disease.  Hard  riding  is  a  very  common  cause,  and  higb 
feeding  also;  it  often  commences  slowly,  a  hard  dry  cough  has  been  slightly  noticed,  but  occasioning  no 
alarm  tor  two  or  three  days :  gradually,  however,  the  cough  appears  to  give  the  hone  pain ;  be  'oc 
casionallv  shivers,  and  his  can  and  feet  feci  colder  than  the  rest  of  his  body;  he  heaves  at  tbe 
flaiikii,  and  the  lining  of  his  nose  is  inflamed,  and  his  eyelids  also  :  the  appetite  now  becomes  aflbcted, 
and  although  there  is  not  much  apiiarent  pain,  except  when  the  horse  coughs ;  yet  there  is  much  anx. 
iety  of  countcii»nce  pretictit.  The  pulse  is  usually  small  but  quick:  if  in  this  state  the  hone  tie 
Ukcn  out  and  fxcrcited  quickly,  it  is  almost  always  fatal  to  him:  it  Ukew4se  happens  that  this  com- 
plaint  is  sometiineii  misitaktMi  fur  diKtemper.  and  from  a  fear  of  profuse  bleedins,  the  only  remedy 
that  is  to  be  deiicncled  on,  ic  omitted,  and  the  horse  in  lost.  At  the  veterinary  college,  in  these  nsfs, 
a  small  dot,c  of  aloest  is  given  cvi>ry  six  hours,  and  atler  being  bled  and  rowelled,  the  horse  is  turaed 
out  in  the  open  air;  and  ii  is  nthrraed  that  many  recover  fVom  this  treatment  Certain  it  is  that  the 
stable  in  which  a  horise  is  phiivd  in  this  disease  can  hardly  be  too  cool;  but  when  entirely  turned  out, 
his  feet  and  legs  cannot  couvonicntly  be  hand.rubbed,  or  bandaged  up  to  )iroroote  ctrculatioo;  oeitber 
can  we  blister  a  horse  when  turned  out,  so  conveniently ;  and  on  bhstering  we  depend  as  the  aeeood 
source  of  cure: 

57H5  The  treatment  is  to  be  commenced  by  attempts  at  lessening  the  action  of  the  arterial  systen  fay 
early  and  large  bleedings,  as  seven  or  eight  quarts  from  a  large  horse,  and  which  should  be  repeated  in  five 
or  six  hours  if  he  be  not  relieved  in  hu  breathing.  Immediately  rub  into  the  brisket,  on  the  chest,  and  be> 
hind  the  fore  legs,  the  blister  {Vet.  Pharm.  5890.  j^o.  1.}.  Give  half  a  dose  of  physic,  and  assist  It  by 
mashes  and  warm  water,  which,  if  not  readily  taken,  horn  down.  Back-rake  also,  and  throw  up  the 
laxative  clyster,  {Vet.  Phann.  r>h5»5.).  Avoid  all  exercise,  clothe  moderately,  allow  a  Tne  cirrulatwn  rf 
cool  air  through  the  stable,  and  rub  the  legs  frequently,  and  when  not  under  this  process,  keep  them 
bandaged  up  to  the  knees  with  hay-bands  or  woollen  cloths.  The  terminations  of  this  complamt  are 
various.  It  is  not  uncommon  for  the  horse  to  appear  better,  to  eat  and  to  drink,  and  to  excite  every 
hope  of  a  perfect  recovery  ;  but  on  some  sudden  exertion  he  fiills  down  and  expires.  On  examinatioB 
alter  death,  it  is  found  that  etf\ision  of  a  large  quantity  of  seroiu  fluid  has  taken  place  in  the  chest 

5786.  Thick  wind  is  another  termination  of  pneumonia^  by  leaving  the  bronchial  paaaage*  dialled  w«di 
coagulated  blood.  Moderate  exercise  and  soiling  inthe  stable  with  mild  mercurial  physic,  form  the  best 
modes  of  treatment;  but  it  frequently  happens  that  the  cough  resists  all  these,  and  teradnatcs  in  btatm 
wind. 
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6787.  Soarktgit  alto  a  termmuUkM  iff  pneumonia,  in  which  case  the  lungs  arc  not  afftctcd,'  but  con- 

Sated  Uood,  under  the  name  of  coagubble  lymph,  remains  in  the  trachea  or  windpipe,  and  obstructs  the 
w  passage  of  the  air ;  by  means  of  which  the  roaring  noiie  is  made.    It  is  in  yain  to  expect  a  cure : 
blistering  the  throat  sometimes  slightly  relieres  it. 

5788b  Chronic  eongh  it  aiao  a  termination  tff  pneumonia^  and  appears  dependent  on  a  peculiar  irrlta- 
bllity  the  disease  leaves  in  the  bronchial  passages,  which  are  found  afterwards  mcapable  of  bearing  any  sud* 
den  alteration  of  temperature :  thus  horses  with  this  kind  of  cough  are  excited  to  it  as  soon  as  the  sta- 
ble  door  opens,  and  by  every  exertion,  by  drinking,  br  eating,  and,  in  (act,  by  any  thing  that  alters  the 
situation  of  the  body,  or  is  new  to  the  part.  But  biesiaes  pneumonia  or  inflammation  of  the  lungs  pro- 
ducing it.  it  is  often  brought  on  likewise  by  gross  feeding,  which,  weakening  the  stomach,  impoverubes 
.  the  blood,  and  thus  lojures  the  lungs  which  are  fed  by  that  blood.  AVorms  also  by  the  same  means  are 
a  cause  of  chronic  coUgh.  It  is  thus  that  we  expect  to  derive  benefit  by  mediums  acting  on  the  stomach. 
Oreen  food  is  often  found  useful,  but  particularly  carrots.  The  hay  should  be  excellent  in  qualitv  and 
amall  in  quantity  ;  and  it  will  be  found  that  soiling  in  the  stable,  but  particularly  a  course  of  carrots,  forms 
a  better  plan  of  treatment  than  turning  out  If  worms  be  suspected,  treat  as  under  that  head.  (5809.) 
Forroulse  of  chronic  cough  balls  are  seen  In  the  Fet.  Pkarm,  (5900.) 

5789.  Broken  wind  it  alto  tometimes  browfU  on  bjf  pneumonia^  and  sometimes  by  occult  causes.  It 
is  often  occasioned  by  over.exertion  after  fbll  meals,  in  which  the  lungs  become  permanently  weakened, 
nerhaps  ruptured  in  their  air  cells.  Inexperienred  persons  find  some  difficulty  in  detecting  broken  wind 
Rom  other  chest  afftctions,  as  chronic  coueh,  occasional  colds,  &c.  &c. 

5790.  Criteria  qf  broken  vaind.  The  cough  which  accompanies  broken  wind  is  a  short  deep  hollow  grunt, 
ing  noise,  and  the  short  grunting  expiration  is  peculiarly  excited  by  turning  a  horse  quickly  round,  strik- 
ing him  smartly  with  a  sddc  at  the  same  time,  which  often  produces  the  deep  sound  without  tlie  cough  : 
and  which  is  #o  signlflcant  as  never  to  bo  mistaken  when  once  heard  and  attended  to  :  but  the  principal 
peculiarity  arises  tromthe  beating  of  the  flanks,  which  operate  rather  by  three  eflbrts  than  by  two  as  usual. 
In  the  first,  the  air  is  drawn  in,  in  the  usual  manner,  and  the  flanks  All  up  as  in  common ;  but  in  the 
next,  the  ialline  of  the  flanks  is  by  no  means  natural,  for  it  is  nottionc  by  a  gradual  sinking  of  the  sides. 
but  it  takes  pUce  at  once,  with  a  khid  of  jerk,  as  though  the  horselwere  sighing;  and  then  a  third 
eSbrt  takes  place  by  a  more  slow  drawing  up  of  the  muscles  of  the  belly  and  flanks,  to  press  out  the 
remaining  air.  Broken  wind  destroys  the  fecundity  of  the  mare,  and  hence  aigues  permanent  alteration 
of  structure ;  it  is  also  always  incurable,  but  horses  mav  be  rendered  very  usefVd  that  have  it,  by  feed, 
ing  them  very  nutritiously,  but  with  their  food  ^much  condensed  in  bulk.  little  hay  should  be  allowed, 
and  that  little  should  be  wetted,  water  in  any  other  way  should  be  given  but  sparingly,  for  which  they 
•re  however  very  greedy :  fkrom  which  circumstance,  as  well  as  that  they  are  peculiarly  flatulent,  we  learo, 
that  the  vitiation  of  the  lungs  is  either  aggravated  by  tlie  deranged  state  of  the  digestive  oxgans;  or, 
which  is  more  probable,  that  tne  digestive  powers  become  weakened  fVom  the  state  of  the  lunn, 

579t  Diteatet  qf  ike  beilp.  Inflamed  stomach  seldom  attacks  the  horse  as  an  idiopathic  afftction,  but 
It  Is  not  unfrequent  for  the  stomach  to  become  inflamed  by  mineral  poisons  as  well  as  rendered  inert  by 
vegetable  ones. 


mucus  distils  fh>m  the  nose  and  mouth,  and  the  breath  is  foetid.  AVhen  copper  in  the  form  of  vitriolic 
salts,  or  verdigris  has  been  given,  to  the  foregoing  symptoms  are  usually  added  ineffectual  attempt! 
to  vomit.  Immediately  the  poisoning  is  discovered,  pour  down  two  ounces  of  tulphuretted  potatk, 
in.  a  quart  of  water,  or  In  the  absence  of  that,  an  ounce  of  common  potash  in  the  same  quantity  of 
water :  or  when  no  better  substitute  is  at  hand,  even  strong  soap  suds  are  advisable.  Mineral  poisons  have 
also  another  mode  of  acting,  and  are  often  received  into  the  constitution,  neither  by  design  to  do  mis. 
chief,  nor  by  mistake ;  but  are  purposely  given  as  remedies.  In  this  way,  both  mercury  and  arsenic  aro 
Arequently  given  for  worms,  glanders,  farcy,  Ac,  in  daily  doses,  which,  when  even  of  considerable  mag- 
nitude,  occasion  for  many  days  no  inconvenience :  all  at  once,  however,  the  constitution  becomes  fully 
saturated  with  the  poison,  and  although  before  difliised  throughout  the  blood,  it  now  appears  to  return 
and  act  on  the  stomach  to  the  groat  surprise  of  the  owner.  In  these  rases  the  symptoms  are  opt  usually 
so  violent  as  in  the  former  instance,  but  they  are  equally  fatal.  A  similar  treatment  with  the  one  already 
prescribed  is  necessary,  and  as  soon  as  the  flrst  symptoms  are  abated,  give  laxatives.  In  all  these  cases,  largo 

auantities  of  linseed  tea  should  be  homed  down,  the  back  should  be  raked,  and  clysters  thrown  up,  blood 
lould  also  be  taken  away  plentifully.  As  a  preventive  to  this  latter  mode  of  poiconiitg,  whenever 
mineral  agents  are  used,  it  is  prudent  every  five  or  six  days  to  stop  a  while,  and  then  recommence,  by 
which  the  constitution  will  part  with  the  previous  quantity. 

5793.  Salivation  it  alto  another  mode  qf  poitoninfu  and  though  not  equally  injurious  to  the  stomach,  it 
often  proves  distressing,  and  sometimes  fatal.  Whenever,  therefore,  mercurials  are  given,  carefully 
watch  the  gums,  and  as  soon  as  they  look  red,  and  the  horse  quids  his  hay,  give  him  a  mild  purge  instead 
of  his  mercurial. 

579i.  Vegetable  ptritont  alto  h^me  thettomach.  but  by  no  means  in  an  equal  degree  with  the  min«al 
poisons ;  nor  is  it  supposed  that  it  is  the  inflammation  they  raise  that  proves  destructive,  but  by  an  eflbct 
communicated  through  the  stomach  to  the  nervous  system.  JDigkalit  purpurea  or  foxglove,  tojntt 
baeeaia  or  yew,  cenavme  crocata  or  water  dropwort,  acuta  virota  or  water  hemlock,  phellandrium  aqtta^ 
tieum  or  water  parsley,  conimn  maculatum  or  common  hemlock,  are  all  poisonous  m  a  high  degree  to 
horses,  and  may  be  taken  accidentally  by  the  animal  as  food,  or  given  injudiciously  as  medicine.  Nico^ 
tiana  or  tobacco,  and  the  vegetable  acid  or  vinegar,  are  also  poisonoiw,  and  are  sometimes  productive  of 
iqjurioiis  consequences  by  over<4loscs,  when  intended  as  remedies.  It  is  little  known  that  a  pint  of  strong 
vinegar  has  destroyed  a  horse.  As  we  cannot  remove  the  matters  from  the  stomach,  we  must  endeavor 
to  neutralise  their  effects  by  acids  and  demulcents,  as  oil,  butter,  frc.  Thus,  when  narcotics  have  been 
taken,  a  drachm  of  sulphuric  acid  or  oil  of  vitriol  may  be  given  in  a  quart  of  ale ;  or  six  ounces  of* 
vinegar,  with  six  of  gin,  and  a  ouart  of  ale,  may  be  tried. 

5795.  Stomach  ttaaert.  This  peculiar  complaint,  which  Is  even  yet  but  little  understood,  ajipean  de-. 
pendent  on  a  particular  state  of  stomach,  aiding  on  particular  foods ;  and  not  on  what  is  taken  in,  acting 
on  the  stomach,  as  was  supposed  by  Coleman,  White,  and  others.  From  later  communications  of  VVhite,. 
be  also  now  appears  to  consider  it  as  originating  in  '*  a  peculiar  state  of  stomach.*'  Blaine  appears  always 
to  have  characterised  it  as  **  a  specific  inflammation  of  the  stomach."  It  appears  among  horses  of  every 
ficscription,  and  at  grass  as  well  as  in  the  stable ;  and  there  is  reason  to  think  it  epidemic,  as  it  is  prevalent 
in  some  seasons  more  than  in  others.  It  may,  perhaps,  be  regarded  now  and  then  as  endemic  also ;  under 
which  circumstance  it  appears  confined  to  low  wet  situations,  where  long  manhy  grass  is  abundant,  and 
where  noxious  aquatic  plants  mix  themselves  with  the  grasses.  When  it  occurs  at  grass,  the  horse  is 
found  stupidlv  dull,  or  asleep  with  his  head  rating  against  something.  This  has  occasioned  the  disease 
to  be  called  the  sleepy  staggers :  and  it  has  often  been  confounded  wiih  the  pbrenitis  or  inflammation  oC 
the  brain.  (5760.)  In  the  stable  the  horse  doses,  and  rests  his  head  in  the  manger ;  he  then  wakes  up  and 
falls  to  eating,  which  he  continues  to  do  until  the  distention  of  the  stomach  becomes  enormous ;  for 
the  peculiarity  of  the  complaint  consists  in  the  total  stop  that  is  put  to  digestion,  and  the  uneasy  feel  of  the 
distention  conseqiuent  to  such  indigestion  appears  to  deceive  the  norse,  and  by  a  morbid  excitement  to  force- 
him  to  take  in  mora  In  this  way  he  continues  eating  until  the  distention  prevents  the  return  of  the  blood 
from  the  bMd,  and  the  animal  dies  apoplectic,  or  his  stomach  bursta  with  over.di*teoltoa.    More  fre« 
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quently,'  howerer,  the  stomach  becomes  flabby,  inert,  and  panljtic,  and  after  death  pseaenti  naitx  of 

inflammation  towards  the  pylorus. 

57!)6.  The treaimnU.  V»hett  recovery  has  taken  place,  it  has  occurred  only  when  the  disease  ha* beea 
▼err  mild,  and  has  been  assisted  by  stimulating  the  stomach  into  action  by  puri^tirea,  at  once  active  and 
invigorating,  as  an  ounce  of  aloes  dissolved  in  half  a  pint  of  ^n.    When  a  norae  of  extreme  v&lue  is  at. 


tacked,  croton  oil  might  be  tried  to  the  amount  of  20  or  25  drops  in  two  ounces  of  tincture 
Warm  water  in  small  quantities,  or  mixed  with  common  salt,  should  be  frequently  passed  down, 
every  eauUe,  rake,  clyster,  and  hand-rub ;  and  if  the  determinatioD  to  the  head  be  extreme,  bleed,  ocfacs- 
wise  avoid  it 

5797.  ItUlanmuttiim  of  the  foiarb,  fntfritis,  or  red  coUc^  Is  a  verv  distinct  disease  from  the  fHpeSy  mWob, 
or  ftvt,  with  which  it  is.  however,  very  apt  to  be  confounded  to  the  destruction  of  many  bonce  xlie  pcw 
xitone«l  inflammation  or  the  bowels,  the  one  here  treated  on,  is  an  affection  of  their  outer  coveriiig. 

5796.  The  eoMte*  are  varionu.  It  is  not  unfirequently  brought  on  by  a  sudden  traaslatioia  of  cold  after 
great  heats,  as  swimming  during  hunting,  or  from  the  removal  of  a  hoise  fVom  grass  at  once  into  heated 
stables,  clothing  and  hard  food ;  neglected  gripes,  or  long-continued  oostiveness,  excessive  riding,  aisd 
the  immediate  drinking  of  cold  water,  have  brought  it  on.  It  begins  by  reatlessness,  loss  of  appetite,  aome 
uneasiness ;  the  mouth  is  hot  and  dry,  the  inner  membranes  of  the  mouth,  noae,  and  eyeiida,  aire  oAen 
redder  than  natural.  As  tlie  disease  advances,  the  pain,  before  not  violent,  now  increases  so  as  to  fnre 
the  horse  to  lie  down  and  rise  asatn  fk^uently ;  and  when  very  violent,  be  kicks  at  his  belly,  or  loolu 
round  at  his  sides,  pawing  his  litter  very  freauently.  The  pulse  is  usually  small,  quick,  or  hard  ;  aoDe- 
times  it  Lb  more  Aill  and  small,  hut  always  hara.  Breathing  is  quickened,  the  extremities  are  altanately 
hot  and  cold,  but  continue  lonoer  cold  than  hot ;  and  the  animal  is  costive ;  sometimes  pain  may  force 
awav  a  few  hardened  lialls  of  neces,  but  the  principal  contents  are  retained.  Blaine  has  given  the  AsliB- 
guisning  features  between  this  disease  and  colic,  under  which  bead  we  have  stated  them. 

5799.  Tlte  treatment  must  be  active  and  immediate,  or  a  fistal  termination  may  be  expected.  Pegto 
by  abstracting  a  considerable  quantity  of  blood ;  from  a  large  horse  to  the  amount  or  seven  or  eight  qvaits  ; 
proceed  to  bsjck-rake,  throw  up  a  large  clyster  of  warm  grueL  Give  by  the  mouth.  If  the  expenae  be  net 
considered  an  object,  a  pint  of  castor  oil,  mixed  by  means  of  the  volk  of  two  eg^  with  half  a  pint  of  broth 
or  grueL  If  the  expense  be  objected  to,  give  olive  oil  instead,  foUowing  it  up  m  half  an  hour  by  a  giuel 
drench,  in  which  six  ounces  or  Epsom  salts  have  been  dissolved.  A  sheep-skin,  immediatdy  as  It  m  re- 
moved  from  the  sheep,  may  be  applied  to  the  belly,  which  should  first  be  well  rubbed  with  the  amajfei 
liquid  blister.  ( Vet.  Fkarm.  5893.)  In  four  hours  repeat  the  bleeding,  if  a  considerable  imptovciDcnt 
have  not  taken  place,  and  if  the  bowels  be  not  unloaded,  give  more  oil,  and  dyster  ftequentlv,  haviag  frit 
back-raked.  Avoid  exercise ;  first  hand- rub,  and  afterwards  wrap  up  the  extremities  to  tne  kneea.  As 
a  clear  passage  for  the  dung  is  found,  the  symptoms  mitigate,  ana  the  animal  slowly  reooven;  but  be 
must  be  fed  at  first  very  sparingly. 

5800.  In/lammaikm  of  the  inner  tmface  qf  the  hUetUnet  ia.  in  some  measure,  diflktent  fttm  the 
former,  which  is  rather  an  aflfection  of  thdr  outer  ooverine ;  whereas  this  is  usually  confined  to  their 
villous  surCsoe,  and  may  be  brought  on  by  superpuigation  from  over-strong  physic,  or  fh>m  nlncral  acnSa 
being  taken  in,  particuuirlv  mercurials,  whidi  <»ben  exert  more  influence  on  the  bowels  than  on  die 
stomach .  It  dirors  ftom  the  former  in  the  symptoms  bring  generally  acrompanied  with  purging ;  neither 
is  there  usually  so  much  pain  or  uneasiness  present,  nor  such  ocud  extremities ;  but  where  froai  the 
violence  of  the  inflammation  these  symptoms  are  present,  bleeding  to  the  amount  of  three  or  foor 
quarts  is  a  proper  preliminary,  but  can  hardly  be  with  propriety  continued.  The  same  stimulanta  to  the 
outside  of  the  belly  should  be  used  as  in  the  last  disease  ;  but  here,  dotbing  is  recommended  as  wdl  as 
warmth  in  the  stjdde,  as  also  hand-rubbing  to  keep  up  the  circulation  in  the  extremities.  Give  astrf 
drink  ( Vet.  Pkarm.  5883.  No.  I.  or  S.)  with  a  pint,of  bmled  starch  every  three  hours,  and  give  the 
by  riy&ter  with  two  quarts  of  pot  liquor,  or  tripe  liquor,  tree  ttom  salt 

5801.  Dy$enieric  i^flammanon  qf  the  horat?$  bowels  is  happily  not  very  common,  but  now  and 
appears,  and  is  then  called  by  farriers  molten  grease ;  they  mistaking  the  morbid  secretion  ftom  the  ia- 
testines,  for  the  Cat  of  the  body  melted  down  and  passing  off*  thus.    But  dysentery  is  a  pecoliar 
mation  of  the  mucous  surface  of  the  intestines,  not  contagious  as  in  tlie  human,  nor  cpi ' 
exhibiting  a  putrid  tendency ;  but  is  peculiarly  confined  to  a  diseased  Increase  in  the  mucoua 
yet  very  diflbrent  from  simple  diarrhcea,  which  is  a  mere  increase  in  the  peristaltic  motioii,  by 

the  common  aliments  are  quickly  passed  through  the  intestines,  and  ejected  in  a  liquid  fona  by ,^ 

crease  in  their  watery  secretion,  whereas  in  the  dysenterv  of  the  horse,  the  mucous  of  the  intcetiBes 
separates  Trom  them  in  large  quantities:  and  comes  away  with  tlie  dung  surrounding  it ;  but  when  it  docs 
not  pass  in  this  way  it  appears  in  membranous  films  like  sodden  leather,  or  in  stringy  evacuatiooe,  fike 
moraels  of  fat  floating  in  water ;  sometimes  there  is  a  little  bloody  appearance.  The  usual  symptona  of 
fever  are  always  present,  but  not  in  a  very  high  degree: 

5802.  THecawet  are  cold,  over-riding,  and  not  unftequently  acrid  substances  within  theintestiiies: 
change  of  food  has  occasioned  it 

5803.  The  treatment  In  the  first  stages  bleed  considerably,  and  give  as  the  first  internal  renedy  siK 
ounces  of  castor  oil,  which  will  amend  Uie  facai  evacuations  considerably ;  afterwards  administer  the 
following  :  powdered  ipecacuanha^  a  drachm ;  powdered  opiums  a  semple  ;  liquid  arrom^rml,  eight 
ounces.  Should  this  not  check  the  evacuation,  and  should  it  continue  as  mucous  as  at  first,  ^pjB  give 
castor  oil,  and  then  follow  it  up  by  either  of  the  drinks  directed  for  the  cure  of  scouring  or  looacBcaa. 
(  Fet.  Pkarm.  5883.) 

5H04.  Diarrhaa  or  looseness.  This  complaint  originates  in  an  increased  peristaltic  mooon  of  the 
intestines  with  an  increase  of  their  watery  secretion,  and  is  distinguished  from  dysentery  by  the  pai|Eiag 
being  complete  from  the  first,  and  seldom  occasioning  much  fever  or  disturbance  in  the  general  oealth, 
unless  exceedingly  violent  The  stools  arc  merely  solutions  <^  the  aliment,  and  unmixed  with  imsn 
branous  films  as  in  dysentery  or  molten  grease.  It  sometimes  succeeds  to  over-strong  physic  ;  at  others 
the  food  enters  Into  new  combinations,  and  forms  a  purge.  Some  horses  have  their  bowcH  ooostltiitkai. 
ally  weak,  as  lank-sided  small  earcascd  ones,  where  the  mechanical  pressure  huniea  the  Ti^rtniii 
forwards.  Salt  mashes  and  sea  water  will  purge  horses  violently  sometimes.  It  is  always  proper  to 
encourage  war«kth  in  the  skin,  and  to  change  the  foo<l.  The  change  should  be  generallv  from  one  note 
moist  to  one  1pm  so,  as  beans,  ftc.  Barley  will  .<tometimes  stop  looseness ;  malt  usuauy  increases  it. 
Burk.wheat  is  often  a  check  to  habitual  diarrhcea.  Efficacious  astringents  will  be  found  in  the  recnans, 
{3SH3.)   Repeat  either  of  these  night  and  morning.    Give  but  little  water  and  that  little  warm. 

5805.  Colic,  flatulent,  or  spasmodic,  called  also  gripes,  fret,  or  guUkm,  is  an  imporunt,  bccaose  a 
firequent,  disease,  and  because  it  frequently  destroys  either  quickly  by  its  irritation,  or  by  its  degeoeratiag 
into  the  red  or  inflammatory  colic,  when  improperly  treated  or  long  continued.  It  is  usually  very  sudden 
in  its  attack. 

5806.  TV  causes  qf  colic  are  not  always  apparent.    It  is  sometimes  occasioned  by  intestinal 
which  accumulate  to  a  great  sise,  remaining  for  years  in  the  cells  of  the  colon,  until  some  aa 
displacement  occasions  an  interruption  to  the  peristaltic  motion.     Cold  in  its  various  (brms  is  a  , 
of  colic ;  but  under  the  form  of  cold  water  given  when  a  hone  is  hot,  it  is  most  ''"■wnKHi,    In 
horses  it  is  so  frequent  as  to  become  a  constitutional  araendage. 

5807.  The  distinguishing  marks  between  colic  and  injiasnmation  qf  the  howeis  are  fained,  acootdh^  ts 
Blaine,  by  attending  to  the  following  circumstances.  In  gripes  the  horse  has  violent  fits  of  pain,  bat 
they  remit,  and  he  has  intervals  of  ease.  The  pain  in  red  colic  is  more  uniform  and  Icaa  violent'  In 
gripes,  the  pulse  is,  in  general,  natural ;  in  red  colic  it  la  quicker  than  natural,  and  comuBonly  snaO. 
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The  eztremltlcf  an  not  luually  ooM  In  gripes ;  in  red  colic  they  usually  are.  In  sripec,  the  hone 
attempts  to  roll  <m  hit  back,  which  in  red  coUc  he  seldom  does.  There  are  no  marks  of  fever  with 
gripes,  as  red  eyelids,  inflamed  noetrils,  &c. ;  but  in  rod  colic  they  are  always  present  When  tfie 
complaint  has  continued  some  hours  it  is  always  proper  to  bleed  to  prevent  its  ending  in  Inflamiba. 
tion :  bleeding  in  the  mouth  is  quite  useletsi  Badc-rako,  and  throw  up  civsters  of  warm  water,  one 
after  another  as  fkst  as  po&sible,  which  often  overcomes  the  irritation.  La  Fosse  recommends  a  curioAs 
remedv,  but  as  it  can  always  be  obtained,  and  has  the  sanction  of  long  experience,  it  may  be  tried. 
An  onion  is  {>ounded  and  mixed  up  with  some  powdered  savine :  in  default  of  which,  use  powdered  ginger. 
This  is  to  be  Introduced  up  the  rectum  as  high  as  poMible,  and  the  horse  is  to  be  then  moved  briskly  about. 
An  onion  put  up  the  fUndameat  whtrfe  has  long  been  a  domestic  remedy,  llie  following  is  recommended 
by  Blaine :  ^lint  ofvUrioUe  tttker^  an  ounce  j  powdered  opium,  one  drackm  ;oiiqf  turpentine^  three  ounces i 
warm  ale,  a  pint.  He  also  recommends  the  following  more  simple  rem^y  as  always  at  hand :  the  ex- 
pressed juice  qf  two  or  three  large  onions,  common  gin,  common  oil,  qf  each  half  a  pint  /  mix  and  give. 
White  recommends  a  pint  of  brandy,  or  of  gin,  with  water,  as  an  excellent  carminative.  Clark,  who  has 
expressly  written  on  gripes,  extols  the  virtues  of  a  mixture  thus  made;  which,  if  it  have  the  qualities  he 
attributes  to  it,  and  which  there  is  no  reason  to  doubt,  no  agriculturist,  coach,  or  post  master  should  be 
without  it :  pimento  berry,  catted  also  allspice,  ground  fine,  half  a  pound  ;  spirits  qftnne,  and  qf  water,  qf 
each  a  pint  and  a  ha(f;  Infiue  these  t<^ether,  and  keep  for  use.  Give  a  quarter  of  a  pint  every  hour 
until  full  relief  is  obtained :  hand  rubbing,  wisping,  or  fomenting  the  bowels  with  hot  water  at  the  time 

5806.  Inflammation  qf  ike  intestines  from  wounds  in  the  belly  fk«quentlv  occurs;  and  these  injuriea 
may  happen  in  leaping  over  hedges  or  pale  gates,  or  may  be  inflicted  by  the  horns  of  a  cow.  Sometimes 
the  strong  tendinous  covering  of  the  belly  is  ruptured,  while  the  skin  remains  entire^;  the  gut  then  pro- 
trudes and  fonies  out  the  skin  into  a  tumor.  The  first  thing  to  be  dune  is  to  put  the  gut  back,  taking 
care  at  the  same  time,  otherwise  extensive  Inflammation  follows,  to  remove  any  dirt  or  other  matter 
that  may  be  sticking  to  it ;  for  which  purpose,  should  it  be  found  necessary,  it  may  be  washed  with  warm 
water,  but  with  nothing  stronger.  If  the  gut  cannot  be  returned,  trom  its  being  fUll  of  air,  and  the 
opening  in  the  belly  be  too  small  to  put  it  back  again,  such  opening  may  be  carefully  enlarged  to  the 
necessary  slie.  Butiftheaninul  can  be  thrown  upon  his  back  conveniently,  a  great  deal  may  be  done 
Chat  cannot  otherwise  be  accomplished ;  after  the  gut  is  returned  the  skin  only  should  be  stitched  up, 
and  a  cushion  of  several  folds  of  old  linen  and  tow  oelng  traced  in  the  wound,  it  should  be  kept  in  ita 
situation  by  means  of  a  wide  bandage  rolled  round  the  bodv,and  carefViliy. secured.  The  animal  shookl 
then  be  copiously  bled,  and  have  his  bowels  emptied  by  clysters.  The  only  food  he  should  be  allowed 
Is  grass,  or  bran  mashes,  and  that  only  In  moderate  quantity.  When  the  distention  of  the  intestine* 
wholly  prevents  their  return,  it  wouki  be  prudent  to  puncture  them  with  a  very  fine  instrument,  and 
tiius  to  suftr  the  air  to  escape,  which,  although  subjecting  the  horse  to  the  ruk  of  inflammation,  ia 
better  than  the  certainty  of  death  by  having  the  intestines  nrotruded. 

5809.  Worms  qf  horses  are  found,  as  bots,  in  the  stomach,  but  which  as  they  attach  themselves  to  the 
hard  Insensible  part  of  that  organ  seldom  do  harm.  Clark  fimcifUUy  supposes  they  do  good,  and  devises 
means  for  fUmishing  them  when  not  in  existence.  The  bot  is  the  larva  of  the  oestrus  equi,  a  fly  which 
depodts  itsegg«,it  is  supposed,  on  the  grasses  on  which  horses  feed,  and  probably  on  parts  of  the  horse  nimaelf, 
fh»m  whence  thev  pass  into  the  stomach  by  the  food  or  by  tieing  licked  off  Certain  it  Is  thejr  get  there* 
are  hatched,  and  there  remain  hanging  to  the  coats  of  it  by  two  tentaculse,  receiving  the  Juices  of  the 
masUcated  food  »»  nutriment  After  a  considerable  time  they  make  their  way  out  by  the  anus,  drop 
on  the  ground,  and  are  first  transformed  into  chrysalids,  and  afterwards  into  parent  nies.  When  bola 
fix  themselves  on  the  sensible  portion  of  the  stomach  they  mav  do  harm ;  but  no  medicine  that  we  know 
of  will  destroy  them.  The  teres  or  large  round  worm  sometimes  occasions  mischief,  when  it  exists  in 
great  numbers,  such  as  a  staring  coat,  bmding  of  the  hide,  irregular  appetite,  and  clammy  mouth.  The 
best  remedy  is  the  jp^gelia  matitandica  or  Indian  pink,  in  daily  dose*  of  half  an  ounce.  Tcenia  are  not 
common  in  the  horse,  now  ana  then  they  exist,  and  are  best  combated  by  weekly  doses  of  oil  of  turpen. 
tine,  three  ounces  at  a  time,  mixed  by  means  of  tlie  yolk  of  an  egg  with  half  a  pint  of  ale.  The  ascaris 
or  toread  worms  are  best  removed  by  mercurial  purgatives.  The  existence  or  worms  may  be  known 
by  theappearance  of  a  yellow  matter  under  the  tail,  and  by  the  disoosition  the  horse  has  to  rub  his  fun. 
dament  Blaine  recommends  the  following  vermifuge :  powderea  arsenic,  eight  grains,  pewter  or  tin 
Jlndy  scraped,  fenice  turpentinCf  half  on  ounce,  make  into  a  ball,  and  give  every  morning.  He  also 
recommends  salt  to  be  given  daily  with  the  food ;  which  agrees  with  our  own  experience  a*  one  of 
the  best  vermifuges  known.  It  is  a  fact  acknowledged  by  the  residents  along  the  sea-coast,  that  horse* 
troubled  with  worms  will  oflen  voluntarily  drink  larsely  of  sea  water,  and  thus  cure  themselves. 

5610.  TA«  disetues  of  the  liper  are  acute  h^mmatJon  or  hevaUUs,  and  chronic  inflammation  or  yellows. 
Hepatitis  is  the  acute  inflammation  of  this  organ,  which,  like  the  lungs,  stomach,  and  intestines,  may 
spontaneously  take  on  the  auction.  The  symptoms  are  not  unlike  those  which  attend  red  colic,  but 
with  les*  violence.  If  it  be  not  however  arrested,  the  termination  will  be  equally  falaL  About  the  third 
day,  the  whites  ofthe  eyes  turn  yellow  and  the  mouth  also.  Bleeding,  blisteringi  and  purgatives  foim 
the  methods  of  cure  a*  practised  in  red  colic. 

581 1.  Chronic  inflammation  or  yellows.  The  liver  of  horf  c*  is  less  complex  than  that  of  many  other  ani. 
mala,  and  is  therefore  not  very  liable  to  disease :  indeed  some  authors  affirm  that  the  horse  is  never 
afibcted  with  jaundice,  but  that  the  yellowness  of  skin  i*  a  mere  stomach  aflbctioh :  thi*  is,  however, 
erroneous,  and  not  only  does  the  liver  become  hardened  and  thickened  occasionally ;  but  the  bile 
becomes  diseased,  and  is  thrown  out  in  that  state  by  the  blood  over  the  body.  If  fever  be  present,  bleed* 
but  if  the  symptoms  present  no  token  of  active  inflammation,  give  each  night,  ten  grains  or  calomel,  ahd 
every  ten  days,  work  it  off  with  a  mild  dose  of  physic.  It  is,  however,  necessary  to  remark,  that  iris 
not  every  yellowness  ofthe  skin  that  betokens  eitner  an  acute  or  chronic  inflammation  ofthe  liver.  It 
Is  the  property  of  every  serious  inflammation  of  any  of  the  important  organs  of  the  chest  and  belly,  to 
communicate  a  portion  of  the  evil  to  the  other  organs  immediately  in  conjunction  with  the  liver:  thus 
an  afftction  of  the  stomach  or  intestines,  of  the  inflammatory  kind,  very  often  occasions  redneu  of  the 
membranes  of  the  no«e,  eyelids,  Ac,  &c 

5812.  Diseases  qf  the  urinary  organs.  Inflammation  ofthe  kldnies  is  an  idiopathic  afftction,  not  one 
of  frequent  occurrence;  but  as  brought  on  by  injuries,  such  as  over.ridiiig,  heavy  loads,  or  violent  diu. 
letics.  It  isnotunfirequent:  when  idiopathic,  it  may  be  the  efllbct  either  of  cold,  heating  food,  or  a  trans, 
lation  of  some  other  inflammation,  in  which  cases,  it  comes  on  suddenly,  and  assumes  the  same  fiHirile 
appearances  that  other  intestine  inflammations  produce;  but  there  is  not  oflen  great  apparent  pain,  but  a 
frequent  inclination  to  stale,  the  quantity  made  being  so  small  as  almost  to  amount  to  a  stoppage  of  urine, 
which  Is  less  or  more  complete,  as  one  or  both  kidnies  are  affbctcd.  What  little  urine  is  made  is  also  at 
first  very  thick,  and  then  bloody.  When  the  disease  is  the  efltet  of  external  injury,  the  urine  is  not  so> 
scanty,  but  is  more  bloody ;  and  this  symptom  precede*  the  other.  There  is  usually  much  na'ui  and  siiil*. 
nets  atwut  the  loin#,  and  we  learn  from  Blaine,  that  a  swelling  and  a  paralytic  aftl'ction  of  the  hind  leg 
of  the  side  of  the  affected  kidney,  sometimes  is  a  feature  in  the  complaint  To  distipguifth  this  inflam. 
mation  from  that  ofthe  neck  or  body  of  the  bladder,  with  which  it  may  be  confounded,  the  same  author 
recommends  that  the  hand  be  passed  up  the  rectum,  when,  if  the  afft>ction  belong  to  the  kidnies,  the  bladder* 
whether  full  or  empty,  will  not  be  hotter  than  usual ;  but  the  contrary  occurs  when  any  part  of  the 
bladder  is  the  seat  of  the  disease. 

5813.  The  treatment  must  be  active,  and  In  most  respects  similar  to  what  has  been  recommended  for 
.red  colic,  a*  regards  bleeding,  emptying  the  bowels,  and  endeavoring  to  lessen  the  arterial  action  by  bleed. 

ijig :  but  here  we  must  caxeftUly  abstam  ttmx  irritating  the  Udnle*  by  diuretics  internally,  or  blisters  ex. 
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tmuitty.  A  newly  str^ipcd  ihetp  tkin  placed  oter  the  loins,  or  active  fomentations  of  hoi  water,  an 
the  only  Mnirces  of  counterfarritation  that  are  proper;  nrither  shcNild  diluting  Uqtton  be  prpsMwl,  on 
acoount  of  the  distention  they  oocadon,  but  no  em  can  arise  flrom  cljstering, 

5814  UfiammuMim  qf  the  bladder.  When  the  body  of  the  bladder  becomes  inflamed,  there  Is  ftequcot 
staling  from  the  very  first  attaclc ;  but  when  the  neck  of  the  bladder  is  the  seat  of  the  eril*  the  equceiing 
out  of  a  fow  drops  will  only  take^aoe  when  the  bladder  has  become  filled,  which  may  be  known  by  pus- 
Ing  the  hand  up  the  rectum.  The  treatment  will  be  alike  in  both  cases,  and  is  the  same  as  reooa- 
mendedfiMT  the  last  affbction.  It  must  be  evident,  that  warm,  mild,  and  flrequent  clystering,  must  hese 
be  peculiarly  advisable. 

5816.  Strongtury  or  tufproHim  qf  wine ;  ineoHthience  of  uHne ;  bloodjf  urine.  Strangury  may  arise 
ftom  an  Injury  dm>e  to  the  kidnies,  or  to  the  bhulder,  by  strains,  or  by  the  absorption  of  Irrltatins  matten. 
In  tliese  cases,  bleed  if  there  be  bver,  and  if  not,  merely  give  the  horse  absolute  rest ;  mash  nim»  give 
gruel,  and  warm  his  water  for  drink.  Bloody  urine  should  be  treated  in  the  same  way ;  some  hones 
have  sudi  a  natural  or  acquired  weakness  of  Kidnies,  as  to  stale  blood  with  tbelr  urine  on  every  occwioin 
of  over-exertion :  the  means  flreouently  used  for  relief  are  such  as  aggravate  the  compUint,  and  indeed 
are  crften  the  occarion  of  It,  which  are  diuretics.  Strong  diuretics  injure  horses  more  than  strong  phync, 
and  benefit  them  less  than  any  other  of  tt>e  popular  means  made  use  of.  In  retentions  of  niine,  but  par* 
ticularly  in  the  case  of  bloody  urine,  they  are  absolutely  improper. 

5816.  IMoieifs,  pr^ute  staling,  or  pining  evU.  This  disease  is  more  frequently  fbrced  on  the  hone, 
by  kttg  continued  diuretics,  ornrom  a  similar  efftct  brought  on  by  kiln-dried  oats,  mow-bumthay,  and 
some  green  vegeti^les,  than  acquired  ftom  constitutional  indisposition.  The  horse  fint  stales  often  and 
proAisely,  he  then  becomes  weak  and  fidnt.  and  sweats  on  any  exertion .  If  it  be  at  all  constitutk»a], 
nis  hide  is  boimd  fkom  the  beginning,  and  his  urine  will  have  a  sweet  taste:  but  if  his  appetite  were 
good,  and  his  coat  sledL,  bright,  and  elastic  when  the  urine  was  first  observed  to  be  immoderat^tbe  evil 
arises  from  some  fiuilt  in  the  feeding,  clothing,  exercise,  or  other  management  of  the  horse.  Examine 
Into  these  matters,  particularly  into  the  food,  and  nextuie  water.  Enquire  whether  diuretics  have  been 
^ven,  under  an  erroneous  sui^osition  of  increasing  the  oonditlcoi,  and  alter  what  may  be  amisa.  If 
this  do  not  remove  the  complain^  try  the  following,  atter  Blaine's  directions :  liver  qfsnlpknr  two  drackmu, 
«««  urd/otir  tbvekms,  oak  bark  one  onnce^  catechu  haff  an  ounce,  alum  ka(fa  drachm :  give  as  a  daily 
drink  in  a  pint  of  water. 

5817.  Stone  andgranH.  Calculous  ctmcretions  are  not  uncommon  in  the  taige  intestines  of  horses,  where 
they  grow  sometimes  to  an  enormous  size,  lodged  in  one  of  the  cells  usually,  and  where  they  occasion  but 
liMe  woonvenlenoe,  except  a  displacement  occurs,  when  serious  evils,  as  colic,  inflammation,  or  total 
stoppage  follow.    In  the  bladder,  stone  is  very  sddom  found ;  and  there  is  reason  to  believe,  that  tttoo^ 

Kvel  is  a  common  term  in  the  tkrrier's  list,  that  it  seldom  if  ever  occurs ;  li^uries  of  the  kidoica  aad 
Ider  being  usually  mistaken  for  it. 

SuBSBCT.  6.    Diseates  of  the  Skin* 

5B18.  Mange  is  a  contagious  disease  not  uncommon  among  low  bred  and  badly  kept  horsae,  but  wfaidi 
Is  sddom  generated  hi  those  properiy  managed.  VHien  it  Is  the  eflbct  of  impovetished  blood,  a  diflkrant 
course  of  feeding  must  be  substituted,  not  heating,  but  cooling  though  generous ;  as  carrots*  ^wiiii 
com,  malt  mashes,  stable  soiling,  ftc  When  it  ariaes  in  Aill  fed  horses,  bleed  twice,  lower  the  Aed. 
ing,  substituting  for  corn,  soilings,  carrots,  or  bran  mashes.  Oive  a  nigntiy  alterative  (  FJsf.  Fharm, 
Bmi.  yo.  1.  or  8.},  and  dress  with  either  of  the  mange  dressings.  (  Vet.  Pnarm,S9SS.)  After  a  cure  Iim 
been  eflbcted,  careAiUy  dean  all  the  apartments  with  soap  and  water. 

5819.  Sur/eU  will  now  and  then  degenerate  into  matuge,  but  more  generally  it  Is  brought  on  by  a  ftitaiesa 
of  habit  acted  on  bv  sudden  transitions  from  cold  to  heat,  or  heat  to  cold  :  it  is  likewise  not  unftequaotly 
the  consequence  o^  over-fotigue.  If  it  show  a  disposition  to  spread,  and  tae  skin  become  seidy  and  scor^, 
treat  as  under  mange;  otherwise  treat  as  directed  under  want  of  condition.  (5756L) 

5890.  WarUes  are  of  the  nature  of  surfeits  in  many  instances,  in  others  thcr  are  brought  on  by  the 
pressure  of  the  saddle,  which  either  suppurate  and  burst,  or  become  indolent  and  remain  under  the  name 
of  s^fasts.  In  the  early  state,  bathe  them  with  ohamberlye  or  vinegar :  if  they  proceed  to  suppucatiea 
refrain,  and  when  they  neither  go  back  or  come  forward,  put  on  a  piteh  |daster,  and  if  this  do  not 
promote  suppuration,  let  the  sitftst  be  dissected  out 

58S1.  Warts  are  common  to  old  horses,  and  had  better  be  put  up  with,  unless  they  be  situated  In  some 
inconvenient  or  very  conspicuous  part  In  this  case  tie  a  thread  tightly  around  the  root,  and  Uie  wart 
wUl  drop  off,  or  it  may  be  cut  off  Blaine  recommends  the  following,  when  warts  are  too  numerous  to  be 
so  removed :  crude  sal  ammoniac  two  draiAms,  powdered  savin  one  ounee,lardam  auneeand  a  hmff. 

5822.  Hidebound  is  a  state  of  the  skin^  where  the  interstitial  matter  between  that  and  the  fleshypan. 
nicle  is  not  in  a  state  to  allow  of  its  pliancy  and  elasticity.  The  binding  down  of  the  hide  thusdosely,  acts 
on  the  hair,  which  it  protrudes  in  a  contrary  direction  to  Its  naturally  inclined  position ;  and  thin  a  staring 
coat  usually  aooompanfes  hide  binding.  In  considering  the  sul]{)ect  (^  condition  CS756L},  we  have  seen  that 
it  is  not  a  disease  of  itself,  but  is  in  every  instance  a  symptom  only. 

SuBsxcT.  7.   Glanders  and  Farcy. 

'  5823.  l%e  gfanders  is  the  opprobrium  medicorum,  for  hitherto  no  attempts  have  succeeded  In  the  core 
of  more  than  a  few  cases.  By  some  peculiar  anomaly  in  the  constitution  of  the  horse,  ahhongh  oon- 
oluslve  prooft  are  not  wanting  that  this  and  fluey  are  modifications  of  one  disease,  and  can  each  generate 
the  other ;  yet  the  one  is  incurable,  while  the  other  is  cured  every  day.  When  glanden  has  been  cured, 
the  time  and  labor  necessary  to  accomi^ish  the  end  has  swallowed  up  the  value  of  the  horse ;  aad  has 
also  in  many  supposed  instances  of  cure,  left  the  animal  lialile  to  future  attacks  which  have  occurred. 
The  experiments  on  glanders,  pursued  at  the  veterinary  college  and  by  White  of  Exeter,  have  thrown 

freat  light  on  the  disease  itself,  its  causes,  connections,  and  consequences ;  but  have  done  little  more, 
'rom  these  we  are  led  to  conclude  that  slanders  will  produce  ikrcy,  and  that  farcy  can  produce  gtanden. 
That  glanders  is  highly  infectious,  and  tnat  such  infection  may  be  received  by  the  stomadi,  or  by  theskin 
when  it  is  at  all  abraded  or  sore :  and  it  is  also  probable  that  it  is  received  by  the  noees  of  hones  being 
rubtied  against  each  other.  White's  experiments  go  to  prove  that  the  air  of  a  glandercd  stable  is  not  in. 
fcctious ;  but  this  matter  is  by  no  means  cerUin,  and  should  not  be  depended  on  without  a  greater  body 
of  evidence. 

58S4.  7^  marks  <^  glanders  area  discharge  of  purulent  matter  ftom  ulcers  dtuated  in  one  or  both 
nostrils,  more  often  from  the  left  than  the  right  This  discharge  soon  becomes  ^airy,  thidL,  and  white, 
of-ege-like :  it  afterwards  shows  bloody  streaks,  and  is  foetid.  The  gbmds  of  the  law  of  the  aiRacttd  side, 
called  the  kernels,  swell  fttun  an  absorption  of  the  virus  or  poison,  and  as  they  exist  or  do  not  exist,  or  as 
they  adhere  to  the  bone  or  are  detached  from  It  so  some  prognosis  is  vainly  attempted  by  Itoieta,  with 
regard  to  the  disease ;  for  in  some  few  cases  these  glands  are  not  at  all  alrected,  and  in  a  great  many 
they  are  net  bound  down  by  the  affbction  to  the  jaw.  As  there  are  many  diseases  which  excite  a  secre. 
tion  of  matter  from  the  nose,  and  which  is  kept  up  a  considerable  time ;  so  it  is  not  always  easy  to  detect 
glanders  in  its  early  stages.  Strangles  and  violent  colds  keep  up  a  discharge  fnua  the  nostriU  for  wv^ 
sometimes.  In  such  cases  a  criterion  may  be  drawn  from  the  existence  of  ulceration  within  the  nose,  when- 
ever the  disease  has  become  con  Armed.  These  glanderous  chancres  are  to  be  seen  on  opening  the  nostril 
a  little  way  up  the  cavity,  sometimes  immediately  opposed  to  the  opendng  of  the  nostril  ;  but  a  aofitaiy 
chancre  shouM  not  determine  the  judgment  The  health  often  condnues  good,  and  scsnetlBies  the  ea 
also,  until  hectic  takes  {late  from  absorption,  and  the  huigs  puticipato,  when  death  nondoiai  tba^ 
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SB9S,  ThefrvoftNciif  qfiFlMderttitbatahcidybeenitatedyifiounoert^ 
tempt :  bowerer.  when  tlie  extreme  Tftlue  of  ttw  hone  or  the  lore  of  experiment  leadi  to  It,  It  may  be  re- 
garded as  flxea  by  experience,  that  nothing  but  a  long  coune  of  internal  rcmedie«,\dnwn  Ocom  the 
mineral  adds,  can  eflbct  it  Thew  have  all  been  triedin  tbdr  endlcM  varie^ :  White  reoommenda  the 
mildeit  preparations  of  mercury,  as  athkpa  ndmarai  i  mider  the  conirlction  tnat^the  more  acrid  prepara- 
tions disturb  the  powers  of  the  constitution  so  much,  as  to  destroy  as  efltetualW  as  the  disease.  At  the 
▼eterinary  college  the  nUphate  ttffiopper  (blue  vitriol)  has  been  long  in  use.  Others  have  used  the  ««/. 
f^atet  qf  iron  and  tine.  Clark  recommends  the  daily  administiatton  of  a  drink  or  beD,*;  composed  of 
the  following  ingredloits :  nUphate  qf  xine  15  graiMj  powdered  amtkaridetl  grains,  powdered  aatpiee  15 
grains ;  of  whidi  he  gives  one  or  two  extraorainary  prooh  of  utilitv. 

SBS&  Thefarev  is  a  disease  more  ea^y  ewred  than  me  tflanders,  or  which  our  daily  experience  convinces 
us ;  &rcy,  or  fkrcui,  attadu  under  distinct  fonns,  one  of  which  afRcts  the  lymphatics  of  the  skin,  and  is  called 
the  bndorbuUon  farcy :  the  other  is  principally  coi^ned  to  the  hind  legL  which  it  afitets  by  large  indura- 
tions,  attended  with  neat  and  tenderness.  A  mere  dropsical  accumulation  of  water  in  the  legs  sometime* 
receives  the  name  otwaier  farcy  i  but  this  has  no  connection  whatever  with  the  true  disenie  In  questkn^: 
fkrOTls  very  contagious,  and  is  gained  ftoxa  dther  the  matter  of  fiucy  or  fhmi  that  of  glanders. 

5897.  Treaimeiu  of  farcy,  Tlie  distended  lymphatics  or  buds  may  often  be  traced  to  one  sore,  which 
was  the  originally  inoculated  part,  and  in  these  cases  the  destruction  of  this  sore,  and  that  of  all  the 
Ikrded  buds,  will  frequently  at  once  cure  the  disease,  which  is  here  purely  locaL  But  when  the  disease 
has  proceeded  farther,  the  virus  must  be  destroyed  through  the  medium  w  the  stomach  :  although  even 
in  these  cases,  the  cure  is  rendered  more  speedy  and  certain,  destroying  all  the  diseased  buds,  bv  caustic 
or  by  cautery.  Perhaps  no  mode  is  better  than  the  dividing  them  with  a  sharp  firing  iron :  or  if  deeper 
aeated.  by  opening  each  with  a  lancet,  and  touching  the  inner  surfiM^e  with  lapis  v^emtUu,  llie  vari. 
ous  mineral  adds  mav  any  of  them  be  tried  as  intonial  remedies  with  confidence ;  never  losing  sight  of 
the  necessity  of  watching  their  effbcts  narrowlv,  and  as  soon  as  any  derangement  of  the  health  appears, 
to  desist  horn  their  use ;  osynmriaU  qf  qtdatsibter  (corrosive  sublimate)  may  be  given  in  daily  doses 
of  fifteen  grains ;  oxide  of  arsenic  may  alio  be  given  in  similar  doses.  The  subacetate  qf  copper  (verdU 
gris)  may  also  be  tried,  often  with  great  advantage,  in  doses  of  a  drachm  daily.  BWne  joins  these  prepara. 
tions,  and  strongly  recommends  the  following:  oxymuriate  tf  qtdcksiloer,  oxide  t^  arsenic, subacetaiet^ 
capper,  qf  each  eigkt  grains  ;  sulphate  of  copper  one  scruple  j  make  into  a  baU  and  give  every  morning, 
careAilly  watching  the  eflbcts,  and  if  it  be  round  to  occasion  distress,  divide,  and  give  half,  night  ana 
morning.  The  same  author  professes  to  have  received  great  benefit  fhrni  the  use  of  the  fbllowlng :  the 
expressed  Juice  cf  cUvers  or  eoose-grass,  a  stfong  decoction  qf  hempseeds,  and  cf  sassttfras,  of  eadi  six 
ounces,  to  be  ^ven  after  the  ball  It  remains  to  say,  that  whatever  treatment  is  pursued  will  be 
renderad  doubly  efilcadous  If  green  meat  be  procured,  and  the  horse  be  fbd  wholly  on  it ;  provided  the 
bowels  will  bear  such  fbod  ;  but  if  the  medicines  gripe,  by  being  Joined  with  green  food,  add  to  the  diet 
bean-meal.  When  green  meat  cannot  be  procurnL  carrots  usuaDy  can ;  and  when  thev  cannot,  still 
potatoes  may  be  boiled,  or  the  com  may  be  speared  or  malted.  As  a  proof  of  the  beneficial  ei^ts  of 
green  meat,  a  bon&  so  bad  with  farcy  as  to  be  entirely  despaired  of,  was  drawn  into  a  field  of  tares,  and 
nothing  more  was  done  to  him,  nor  further  notice  taken  of  him,  although  so  ill  as  to  be  unable  to  rise 
fttmi  tne  ground  when  drawn  tberei  By  the  time  he  had  eaten  all  the  tares  within  his  reach,  he  waa 
enabled  to  struggle  to  more ;  finally  he  rose  to  extoid  his  search,  and  perfectly  recovered. 

SuBSBCT.  8.     Diseases  of  the  Extremities. 

£828*  Shoulder  straua  are  very  rare,  most  of  the  lamenesses  attributed  to  the  shoulder 
belong  to  other  parts,  and  particularly  to  the  feet.  Out  of  one  hundred  and  twenty 
cases  of  lameness  before,  Blaine  found  that  three  only  arose  from  ligamentary  or  mus- 
cular extension  of  the  shoulder,  or  rather  of  the  adductor  and  sustaining  muscles : 
when  shoulder  strain  does  happen,  it  is  commonly  the  consequence  of  some  slip,  by 
which  the  arm  is  forced  violently  outwards.  It  is  less  to  be  wondered  at  than  at  first 
seems  probable,  that  farriers  mistake  foot  lameness  for  shoulder  strains,  when  we  reflect 
that  a  contracted  foot  occasions  inaction,  and  favoring  of  the  limb ;  which  thus  wastes 
the  muscles  of  the  shoulder.  Seeing  that  one  shoulder  is  smaller  than  the  other,  the 
evil  is  attributed  to  that,  and  it  is  pegged,  blistered,  swam,  and  fired,  to  the  torture  of 
the  animal  and  the  increase  of  the  foot*s  contraction  by  the  confinement.  In  real 
shoulder  strains,  the  toe  is  dragged  along  the  ground  while  in  motion ;  at  rest  it  is  planted 
forward,  but  resting  on  the  point  of  the  toe.  When  the  lameness  is  in  the  foot^  the  horse 
points  his  foot  forward  also»  but  he  does  so  with  the  whole  limb  unbent,  and  the  foot 
fiat.  These  dififerences  are  highly  necessary  to  attend  to,  as  well  as  the  peculiar  diflSculty 
there  is  in  moving  down  hill,  which  he  do||s  with  reluctance,  and  by  swinging  his  leg 
round  to  avoid  flexing  it.  This  lameness  may  be  farther  brought  to  the  test  by  lifting 
up  the  fore  leg  considerably,  which,  if  the  evil  be  in  the  shoulder,  will  give  evident 
pain.     Tlie  muscles  between  the  fore  legs  are  likewise  tumefied  and  tender  in  these 


58S9.  The  treatment  Consists,  when  it  la  recent,  in  Ueeding  in  the  plate  vein,  rowdling  in  the  chest,  and 
fbrnentbag  with  hot  water  two  or  three  times  a  day.  When  the  heat  and  tenderness  luive  subsided,  first 
bathe  dauy  with  the  astringent  wash  for  strains  (Fe&PAarm;5B8&  ^a.].)  for  a  week;  and  afterwards,  if 
oeoessaiy,  proceed  to  bUster  in  the  usual  manner. 

5BS0.  Strain  in  the  wkhi  bone  (5655.).  lliis  ImporUnt  Joint  is  sometimes  strained,  or  Its  ligaments  and 
muscles  unnaturally  extended,  ttovu  a  greater  force  being  applied  to  them  than  their  structure  Is  able  to 
bear,  or  tbdr  powers  to  resin :  a  hesion  takes  place  of  some  of  their  fibrlllae,  mr  in  lesser  injuries  their 
elasticity  is  injured  by  being  put  on  the  stretch  beyond  tbdr  power  of  returning.  In  all  such  cases,  the 
patts  react,>ud  inflammation  foUows :  by  which  heat,  tenderness,  and  swcUing  ensue. 

5B81.  T^'eahnenL  Hie  first  indication  is  the  same  in  this  as  in  all  Bnmentary  strains,  which  is  to 
moderate  the  inflammation  by  fomentations,  &c.  ftc.,  and  when  that  has  subsuled,  to  endeavor  by 
astringents  and  bracers  to  restore  the  tone  of  the  parts :  after  which,  if  any  swelling  remains,  ftom  the 
extnvasaled  blood  lieooming  organised,  to  promote  its  absorption  by  mercurial  flrlcnons,  and  blistering. 
This  umlies  to  all  strains,  and  will  direct  the  treatment  therNbre  of  that  of  strain  in  the  aiticulation  of 
die  thijsh  with  the  txxly  also. 

589SL  Sbrsin  inthestffie.  is  treated  in  the  same  manner. 

5833L  Strain  or  dap  in  the  baik  sinews.  This  Is  generally  an  injury  done  to  the  sheaths  of  the  tendons, 
or  of  the  ligaments  which  bind  them  down*  In  very  aggravated  cases,  it  sometimes  occurs  that  even  the 
tendons  themselves  are  extended  beyond  their  capacity.  The  heat,  swelling,  and  tenderness,  an  first  to 
bo  combated  bvfomenUttons,  and  if  these  be  extreme,  bleed  also,  and  give  a  dose  of  physia  .Next 
proceed  to  poultice  wkh  wtamlne  appUcstioos,  until  the  best  and  sweUing  •>«  reduosd :  then  um  tgoiciw 

S  N  S 


918  PRACTICE  OF  AGRICULTURE.  PaUt  HI. 

n$tringeni  UMsk,  {Vet.  Pharm,  5886.  No.  1.  or  S. ) :  bandage  and  exercu*  Tery  careAillv.  If  nrdfins 
remain  after  beat,  pain,  and  lameoeM  are  pact ;  or  when  laineneM  unly  remains,  after  >il  beat  ia  sooe, 
proceed  to  blister  mildly  twice.  In  all  casei  of  ligamentary  extension  when  the  heat  bas  subsided,  the  part 
may  be  considered  as  in  a  state  of  atony ;  and  bandages  judiciously  applied  are  then  proper,  paiticuIJuiT' 
during  the  day. 

58j£  Rupture  qfthe  tendom  and  ligaments  qf  the  teg.  It  is  Tcry  seldom  that  the  tendons  tbema^irem 
are  ruptured,  but  the  siupensory  ligaments  are  more  often  so,  and  the  evil  is  called  breaking  down.  It 
is  usually  very  sudden,  and  the  fetlock  is  brought  almost  to  the  ground.  A  perfect  cure  is  seklom  ob- 
tained ;  but  the  inflammation  should  be  moderated  by  the  means  already  described,  and  the  heeb  should 
lie  raised.  A  laced  stocking  or  firm  bandage,  when  the  inflammation  has  subsided,  is  necessary  ;  and 
firing  is  often  prudent  as  a  permanent  bandage 

.'38.^3.  Strains  qf  the  ligaments  qf  the  fetlock  and  cqfftn  Joints  often  occur,  and  may  always  be  dtstinguiahed 
by  the  heat,  tenderness,  and  swelling.  Treat  as  already  described.  In  all  strains  of  the  leg,  attended  with 
inflammation,  a  goulard  poultice  is  a  convenient  and  useful  application.  The  goulard  water  should  be 
mixed  with  bran,  and  a  worsted  stocking  being  drawn  over  the  foot,  and  up  the  leg,  it  ia  first  tied  around 
the  foot  j  the  poultice  is  then  put  in,  and  the  stocking  fastened  around  the  leg  above  the  injury.  (5887.) 

5836.  Mallcnders  and  scllenders  are  scurfV,  scabby  eruptions,  afibcting  the  liack  of  the  knee,  and  ply  o£ 
the  hock ;  common  only  in  coarse,  low-bred,  and  in  cart-horses.  Wash  with  soft  soan  every  day,  site* 
which  anoint  with  an  unffoent  formed  of  equal  parts  of  mercurial  ointment,  tar,  and  Turner's  cerate. 

58J7.  Broken  knees.  The  usual  cases  of  broken  knees  are  referrible  to  wounds  in  general ;  and  the 
treatment  of  them  in  no  wise  differs  therefW)m,  with  this  caution,  that  here  it  is  more  immcdiatdy  neres- 
nary,  both  fur  apnearnnce  and  safety,  that  if  any  flap  of  skin  hang  apart,  to  cut  it  off,  or  the  wound  will 
heal  with  nigosed  cdues.  But  when  the  joint  of  the  knee  is  broken  mto  by  the  violence  of  the  injory,  it 
becomes  of  a  very  diflbrent  nature,  and  is  known  first  by  the  extreme  lameness  and  swelling  that  occur  ; 
nnd  next,  by  the  escape  of  a  slip|)erv  mucus  not  unlike  the  white  of  an  egg.  If  this  continue  to  *»T»p^ 
violent  inflammation  follows,  and  either  the  horse  or  the  joint  are  lost  by  it.  Farriers  are  apt  to  attem^  to 
Htop  the  flow  of  the  Join/  oil^  as  it  is  called,  by  oil  of  vitriol,  or  other  escharotics,  which  treatment  is  uau. 
ally  followed  by  the  most  disastrous  consequences.  It  is,  however,  necessarv  to  stnp  the  immediate  flow, 
by  other  means ;  the  best  of  which  is  by  a  fine  budding.iron  heated.  Should  the  laceration  be  cooaider- 
able,  this  cannot  be  done ;  but  the  treatment  must  then  consist  of  saturnine  poultices,  bleeding,  low 
diet,  and  the  other  antifebrile  remedies,  until  the  swelling  has  subsided,  when  apply  the  astringent  pa«e 
recommended  by  Clark,  made  of  pi|>e-clay  and  alum,  every  day ;  but  by  no  means  introduce  any  eacha. 
rotics.  On  the  subject  of  broken  knees,  a  prejudice  prevails,  that  a  horse  that  has  once  broken  his  kneesw 
is  more  liable  to  fall  again  than  a  horse  that  has  not  before  fallen  down ;  but  unless  the  knees  be  injui^ 
BO  as  to  become  stiff  by  such  an  accident,  the  supposition  is  wholly  erroneous.  Horses  fall  as  often  tiy 
treading  on  sharp  stones  when  they  have  corns,  as  they  do  by  stumbling :  and  as  corns  sometimes  oonte 
on  rapidly  by  pressure,  so  such  a  horse  becomes  afterwards  liable  to  trip,  and  this  gives  rise  to  the  opinioo 
formed,  that  when  once  he  has  been  down  he  will  ever  after  l>e  liable  to  it 

5838.  Splints  and  bone  spavins.  The  former  are  usually  situated  on  the  inner  side  of  the  canon  or  ahank 
before ;  and  as  they  are  situated,  so  they  are  more  or  less  injurious.  When  Imried,  as  it  were,  within 
the  tendons  or  back  sinews,  they  are  very  apt  to  lame  the  horse  seriously ;  but  when  sitiuted  on  the  plain 
bone,  unless  they  be  very  large,  they  seldom  do  much  injurv.  If  a  splint  be  early  attended  to.  it  iaseL 
dom  difficult  to  remove.  Blaine  recommends  the  swelling  to  be  nibbed  night  and  morning  for  five  or  «ix 
days,  with  a  drachm  of  mercurial  ointment,  rubbing  it  well  in ;  after  which  to  apply  a  blister,  and  at  the 
end  of  a  fortnight  or  three  weeks  to  apply  another.  In  very  bad  cases,  he  recommends  firing  in  the 
lozenge  form. 

58^ J9.  Bone  spavin  is  an  exostosis  of  the  hock  bones,  the  treatment  of  which  in  no  wise  diiltev  tnm  that  o^ 
splint ;  except  that  as  a  spavin  in  general  is  more  injurious  than  a  splint,  so  it  is  more  necessary  to  oon- 
roenoe  the  treatment  early,  and  to  continue  it  energetically.  It  also  unfortunately  happens,  that  firom  the 
complexity  of  structure  on  the  hock,  spavin  is  not  so  easily  removed  as  splint,  and  more  usually  requiics 
the  applicition  of  firing. 

5840.  BiiHi  f^f*^^  is  °^  t^c  same  nature,  being  an  exostosis  or  booy  circle  formed  around  the  oonxiet,  the 
treatment  of  which  is  the  same  with  splint  and  spavin. 

5S41.  Blood  spavint  bog  spatrint  and  thoroughfun,  are  all  of  them  originally  of  the  nature  of  windgmlk, 
and  are  nothing  more  than  enlargements  of  the  bursal  capsules  descritod  in  the  anatomy,  as  surrounding 
tendons,  ligaments,  and  bones,  to  fUmish  them  witli  a  lubricating  medium.  By  over-exertioo  or  hard 
work  these  bursal  bags  become  extended,  and  their  contents  increaMd,  and  distended  into  puflTy  swellings 
in  the  hock,  called,  when  on  the  ply,  bog  spavin.  The  pressure  of  this  sometimes  occasions  a  varicose  state 
of  the  superficial  vein,  which  passes  directly  over  it  on  the  inner  side  of  the  hock,  and  which  coIargnncBt 
then  receives  the  name  of  £/oo(/s7NiMii.  When  the  bursal  enlargement  extends  through  the  hock,  it  is 
called  thoroughfrin.  When  it  is  situated  below,  in  the  burss  of  the  flexor  tendons,  near  the  fetlock  joint, 
it  receives  the  name  of  windgall. 

38^12.  The  treatment  of  all  these  cases  must  be  similar  in  principle',  and  consists  in  lessening  the  dia> 
tended  sac ;  not  as  was  fonnerly  practii^cd  to  the  destruction  of  the  horse  often,  by  letting  out  the  con. 
tent.<(  of  these  windgalls  ;  but  by  strengthening  the  sides  of  the  tumors  by  stimulants  or  by  pressure.  The 
more  active  stimulants  arc  the  liquid  blister  ( Vet.  F^rm,  5SSI?.),  milder  ones  are  fbund  in  the  astringent 
wash.  ( Vet.  Pharm.  588().  No.  1.)  Bandages  assist  greatly,  when  well  applied  to  the  part,  and  in  dajperste 
cases  filing  has  been  resorted  to,  which  is  nothing  more  than  a  more  violent  stimulant,  and  a  more 
nent  bandage. 

584^.  (;vtp«/^isabursalenlargementof  the  point  of  the  hock,  and  is  to  be  treated  by  friction,; 
and  bandage. 

5S44.  Curb  is  an  inflammation  of  the  ligaments  at  the  back  of  the  hock,  and  is  usually  remoted  by 
astringents*  {Vet.  Pharm.  5886.)  When  it  does  not  give  way  to  these,  the  sweating  liquid  bUstcr 
mav  be  applied.  {Veti  Pharm.  oSiH.)  « 

584>5.  Cracks  and  grease  may  be  considered  as  modifications  of  one  and  the  same  aflbction,  and  are  com. 
monly  brought  on  by  some  neglect  in  all  horses ;  but  when  they  occur  in  any  but  the  thick.beeled  low. 
bred  animals,  they  are  invariably  so.  Over.feeding  or  under-feeding,  but  much  more  frequently  the  fanner, 
will  bring  it  on.  A  very  frequent  cause  of  it  is  the  practice  of  washing  the  l^s  of  horses,  and  suflferinf 
them  to  dry  of  themselves.  In  every  case,  without  exception,  washing  the  legs  should  be  avoided,  unless 
they  be  rubbed  pcri'ectly  dry  afterwards.  When  horses  have  long  hairs  about  their  heels,  and  are  washed 
and  then  left  wet,  the  evil  must  be  doubled ;  as  the  evapSoration  going  on,  cools  and  chills  the  heels,  aad 
thus  produces  a  si>ecies  of  chilblain :  and  we  well  know  how  difficult  these  are  to  heal  when  broken. 
Cracks  in  the  heels  very  often  occur  in  horses  removed  too  suddenly  into  fUll  keep  from  previous  straw  or 
grass,  or  fk'om  these  to  a  hot  stable  ;  which,  by  the  heat  and  moisture  of  the  litter,  occasions  a  detcnnia. 
ation  of  blood  and  humors  to  the  legs,  and  they  break  out  into  cracks  or  scabs,  from  which  isaue  a  bloody 
ichor,  or  a  more  thick  matter.  Between  the  sores  the  hair  stares  and  gets  pen-feathered,  and  the  borw 
finds  difficulty  and  pain  in  moving. 

5846.  The  treatment  must  depend  on  the  state  in  which  the  animal  is  at  the  present  If  there  be  reason 
to  suspect  the  horse  to  be  (\i\\  and  foul,  bleed,  lower  his  food,  soil  him  in  the  stable ;  ot  mash  and  give  a 
mild  dose  of  physic.  But  when  some  mismanagement  is  the  sole  cause,  remove  that,  and  if  the  case  be  a 
severe  one,  by  means  of  an  old  stocking  drawn  over  the  foot,  bury  toe  whole  bed  in  a  pouHiee,  made 
of  scraped  carrots  or  turnips  ;  which  will  subdue  the  irritation,  and  bring  the  parts  into  a  stale  to  bear  the 
applicatioo  of  the  astringent  paste  ( Vet,  Pharm.  5888.  ^o.  S.),  or  if  more  convenient,  of  the  ojtiingent  y 
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iJ^ti.  "Phmm.  5B86L  ^a  1.  orS.)  Modeiate  exerdae  should  be  continued,  and  the  beeli  caicAiOy  cleaned 
mm  dirt  by  aoft  aoap  and  water  on  each  return  therefrom ;  after  which,  always  again  apply  the  astringent 
^M7.  Grtaae  Is  nothing  more  than  an  aggraTated  state  of  the  same  attbctlon,  and  is  more  common  to  the 
Bind  than  to  the  fore  legs.    Coarse  fleshy.legged  hones  are  peculiarly  prone  to  the  afl%ction,  fh)m  the 

2 Ereat  accumulation  that  takes  place  in  their  legs ;  and  fhnn  the  difficulty  that  the  capillaries  find  in  carry, 
ng  the  increased  quantitT  of  lymph  upwards.  In  these,  long  stable  confinement  should  be  avoided,  and 
when  that  is  bapossible,  it  should  be  counteracted  l^  exercise  frequently  and  judiciously  administerad. 
Many  cart  hones  nerer  go  out  but  to  woric :  they  often  work  three  days  incessantly,  or  nearly  so ;  and 
they  perhaps  rest  two  days  entirely.  Can  it  be  wondered  at,  that  the  change  occasions  swelling,  acting  c«i 
the  weakness  and  exhaustion  of  previous  fatigue?  and  could  not  this  be  avoided  by  turning  out  for  an 
hour:  or  walking  for  half  an  hour  night  and  morning?  SUble soiling  should  be  used;  bleeding  and 
physicking  also  in  very  bad  cases;  and  when  the  inflammation  and  irritation  or  soreness  are  great,  the 
poultices  recommended  for  cracks,  should  be  applied  until  these  circumstances  are  removed ;  when 
commence  the  use  of  some  of  the  astringenU  recommended.  {,Vet.  PMarm.  588&)  White  has  stated  two 
remarkable  cases  of  grease  cured  by  the  application  of  corrosive  sublimate,  in  the  form  of  a  wash,  as  oCttoo 
drackm*  qf  subiimate  to  ten  omncet  qf  water  i  increasing  it  to  three  drachms,  if  the  pain  occasioned  by  the 
X  fint  be  not  too  considerable.  Blaine  says  that  thecliven  or  goose-grass  has  been  Known  to  be  of  great 
service  in  bad  cases  of  grease :  half  a  pint  of  the  expressed  Juice  to  be  g^ven  daily  as  a  drink ;  and  a  pouU 
tice  of  the  herb  to  be  applied  to  the  heels.  In  some  cases  of  long  standing  when  Oie  running  has  ceased, 
a  thickened  state  of  the  limb  remains,  which  is  best  removed  by  firing,  and  which  likewise  is  a  prevenUve 
toaietvrn. 

SuBsiCT.  9.     Diseases  of  the  Feet*  , 

5818.  Fomnder  qf  the  feet  it  qftwo  kindtt  an  acute  and  a  chronic.  Acute  founder  is  a  disease  that,  until 
lately,  was  less  undentood  than  almost  any  other.  After  a  very  severe  day's  work,  or  when  very  much 
heated,  if  a  horse  get  a  sudden  chill  by  standing  in  snow  or  cold  water,  it  is  not  uncommon  for  him  to  be 
•eised  with  universal  stiflfhess  and  every  symptom  of  great  fever.  Such  a  horse  is  said  to  be  bodp 
foundered.  By  degrees,  however,  it  is  observed  that  the  animal  has  an  extreme  disinclination  to  remain 
on  hii  feet ;  fh>m  whence  it  will  a|^ar  that  the  whole  of  them  are  afitcted.  When  the  horse  draws  his 
hind  feet  under  him,  his  fore  only  are  affected :  and  when  he  draws  his  fore  feet  under  him,  the  hinder 
feet  are  the  seat  of  the  complaint ;  but  which  is  seldom  the  case.  On  feeling  the  feet  they  will  be  found 
intensely  hot,  and  the  pastern  arteries  will  beat  with  great  violence.  After  a  few  days,  unless  the  disease 
abate,  a  separation  of  the  hoois  fh>m  the  coronet  taken  place,  and  at  last  they  fall  entirely  off 

5849.  Tne  treatment.  At  the  commencement  of  the  disease  bleed  laraely,  as  well  by  the  neck  as  from 
the  toe  of  each  affected  foot,  by  paring,  until  the  blood  flows  Areelv.  After  which  immerse  each  foot  in 
«  goulard  poultice,  (5867.),  give  the  f^ver  powder  or  drink  ( Vet.  Pharm.  5905L  and  5.910.),  litter  up  to  the 
bellv ;  and  if  amendment  do  not  take  place,  renew  the  bleedings,  and  blister  round  the  pasterns. 

5850.  Chronic  fomder,  contraction  or  fever  m  the  feet.  The  artificial  life  that  horses  lead,  subjects  them  to 
many  diseases ;  one  of  the  principal  of  which  is  that  of  contracted  feet.  Blaine  considen  a  neglect  of 
sufficient  paring  of , hoof,  the  application  of  artificial  heat  fVom  hot  stables,  and  hotter  litter,  the  depri. 
vation  of  natural  moisture,  consututional  liability,  and  the  existence  of  thnishes,  as  among  tne  principal 
causes  of  this  evil  It  is  more  common  to  blood  horses  than  to  othen ;  and  he  observes,  that  dark  chestnuts 
are  of  all  othen  most  prone  to  it  The  appearances  of  a  contracted  foot,  as  contrasted  with  a  healthy 
one,  we  have  already  displayed.  (5751.)  It  is  there  shewn  that  the  contracted  hoof  becomes  longer, 
higher,  and  narrower :  the  heels  {Jig.  G21  a  a)  particularly  arc  drawn  in,  and  seem  to  screw  the  frog 
between  them,  which  becomes  wasted  and  tnrushy.ftom  this  pressure  The  hinder  hooCs  are  seldom 
affiicted. 

5651.  The  treatmemt  qfcontractkm  in  the  feet  It  is  better  to  prevent,  than  to  be  under  the  necessity  ol 
attempting  to  cure  the  evil.  Prevention  may  be  practised  by  avoiding  the  acting  causes.  As  soon  as  at 
all  suspected  to  he  likely  to  occur,  keep  the  hoofli  pared  low ;  never  suffer  the  horse  to  stand  on  litter,  nor 
allow  the  stable  to  be  too  hot,  feed  moderatelv,  and  never  allow  the  horse  to  go  without  daily  exercise ; 
whatever  increases  the  general  fUlneu  of  habit,  flies  to  the  feet  Above  all,  keep  the  feet  moist  by  means 
of  wet  cloths  tied  loosely  around  the  coronet,  falling  over  the  whole  hoof,  but  not  extending  beyond  toe  edge. 
'Jnien  moisten  repeatedly,  and  stop  the  feet  (5918.)  every  night.  When  contraction  has  already  taken  place, 
many  plans  have  been  recommended ;  as  jointed  shoes  by  Coleman,  Clark,  and  othen ;  but  it  is  not  ibuna 
that  mechanical  expansion  in  this  way  produces  permanent  benefit  The  most  efilbctiial  mode  is  to  obvi- 
ate all  previous  causes  of  contraction }  and  then  to  thin  the  hoofs  around  the  heels  from  each  quarter  so 
thin  as  to  be  able  to  produce  an  impression  by  means  of  the  thumb :  in  fact,  to  remove  so  much  of  the 
horn  as  is  consistent  with  safety,  fh)m  the  coronet  downwards.  It  is  also  prudent  to  put  in  a  score  or  two 
from  above  downwards,  drawn  a  quarter  of  an  inch  deep  on  each  side  towards  the  front  of  the  hoof;  but 
whether  this  be  done  or  not  the  front  of  the  hoof  should  be  rasped  thin  about  an  inch  in  width  ;  by  which 
means  a  hinge  is  formed,  which  operates  most  advantageously  in  opening  the  heels.  After  this  is  done, 
tips  should  be  put  on,  and  the  horse  should  be  turned  out  to  grass,  where  he  shouUI  remain  three  months, 
by  which  time  the  new  formed  heels  will  have  reached  the  ground,  and  will  bear  a  shoe.  This  process  is 
fully  described  by  Blaine  hi  his  Veterinary  OtUUnet,  where  a  pUte  completely  elucidates  the  operation,  and 
to  which  we  would  recommend  the  reader. 

585S.  The  pwniced  foot  is  a  very  common  conseouence  of  acute  founder,  in  which  the  elasticity  of  the 
laminsB  becoming  destroyed,  the  support  of  the  coffin  bone  is  removed,  and  it  rests  wholly  on  the  sole, 
which  it  gradually  sinks  from  a  concave  to  a  convex  surface,  drawing  with  it  the  front  of  the  hoof  inwards. 
In  weak,  broad,  heavy  feet,  this  evil  comes  on  sometimes  without  founder :  the  treatment  can  be  only  pal- 
liative,  a  wide  webbed  shoe  exactly  fitted  to  the  foot,  without  at  all  pressing  on  it,  prevents  the  lameness 
consequent  to  the  disease.  A  shoe  exactly  the  contrary  to  this  has  been  tried  in  some  cases  with  benefit, 
the  form  of  which  has  been  one  with  a  web  so  narrow  as  only  to  cover  the  crust,  but  so  thick  as  to  remove 
the  feet  tnja.  aocidentid  pressure.  In  other  cases,  no  |Shoe  answers  so  well  as  a  strong  bar  shoe. 
(5932L) 

5653u  Cbms are  most  troublesome  ailments,  to  which  hones  are  venr  liable,  and  which  injure  and  ruin 
thousands ;  they  are  wholly  accidental ;  no  horse  having  any  peculiar  tendency  to  them,  but  being  aU 
ways  brought  on  them  by  some  improper  pressure,  usually  of  the  shoe,  or  from  something  getting  in  be. 
tweta  the  shoe  and  the  homy  heel.  A  shoe  too  long  worn  Is  a  very  common  cause,  and  a  still  more 
frequent  one  is  the  clubbing  the  heels  of  the  shoe ;  neither  is  it  necessary  to  the  production  of  corns,  that 
the  shoe  itself  should  press  on  the  sole ;  but  they  are  equally  produced  when  the  outer  horn  of  the  heels 
or  of  the  ban,  is  the  immediate  offending  part,  rendered  so  by  too  luxuriant  growth,  by  unequal  wear,  or 
by  secondary  pressure  from  the  shoe,  or  by  gravel  working  in.  {fig.  GSl).  It  is  the  fieshy  sole  itself  that  is 
bruised,  from  which,  a  speck  of  extravasated  blood  follows ;  and  if  not  immediately  relieved,  it  galhcn, 
or  the  part  becomes  habitually  defective,  and  instead  of  forming  healthy  horn.  It  always  afterwards  forms 
a  spongv  substance  of  extreme  sensibility,  and  thus  always  is  liable  to  produce  pain  and  lameness  when 
exposca  to  pressure: 

5851  The  treatment  qf  corns  is  seldom  difficult  or  urtsuc6essfbl  at  their  fint  appearance,  but  afterwards, 
it  can  be  only  palliative.  Blaine  directs  that  by  means  of  a  fine  drawing  knife,  every  portion  of  dii»ea«cd 
horn  should  be  pared  away,  and  the  extravasation  underneath  likewise.  Having  done  this,  he  advises  to 
introduce  some  butter  qf  aUthmmy  into  the  opening,  to  place  over  this  some  tow,  which  should  be  kept  in 
Its  place  by  means  of  a  splint  if  any  contraction  of  the  heels  (>^.  021  a  a)  be  present,  it  will  materially  assist 
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the  cure'  to  lower  them,  and  to*  thin  the  hoof  a  little  around  the  qturters,  and  altemaiih  to  put  os  a 
•hoe  without  hecU  oppofed  to  the  com.  or  a  shoe  chambered  opposite  the  weak  part ;  or  a  bar  sboe  may 
be  applied,  so  framed  as  completely  to  leave  the  heel  untouched.  Introduce  the  butter  of  andmony  onoe 
or  twice  more,  with  the  interval  of  two  days  iKtween,  and  then  turn  the  horse  out  to  gnus :  in  abovt 
six  weelcs*  time  the  foot  will  be  sound.  The  treatment  of  corns,  when  of  long  standing,  does  not  nate- 
rtally  differ :  for  although  they  are  never  wholly  eradicated,  they  may  be  rendered  Imt  bttle  troubleaoiiie. 
The  diseased  part  must  be  carefully  pared  out  at  each  shoeing,  and  such  a  shoe  put  on  as  wOl  completely 
free  the  heel  from  pressure. 

385^.  Running  thrush  U  always  a  dangenms  ^sease,  and  few  errors  in  hone  raanaflement  are  more 
glaring  than  the  common  one  of  supposing  they  are  necessary  to  carry  off  humors.  If  leas  food,  more 
exercise,  cool  stables,  and  dry  standings,  were  substituted  to  correct  the  fUlness.  instead  of  thruaheay 
which  invariably  contract  the  reet  whenever  they  continue  any  length  of  time,  it  would  save  many  valuable 
horses.  To  the  cure,  begin  by  clearing  out  all  the  flMurcs  of  the  nrog  (Jif.  6S1  a  a)  from  loose  rugged  horn,  i 
then  introduce  to  the  bottom  of  the  sinuses,  by  means  of  a  thin  piece  of  wood,  some  of  the  thnuk  m 
{Vet.  Pharm.  5885.),  smeared  on  tow,  which  will  enable  it  to  l>e  held  within  the  deft,  especially  irit 
guarded  by  splints  of  wood  passed  under  the  shoe ;  renew  the  dressing  daily :  turning  oat  tograsa 
practised  to  great  advantage  for  thrushes  by  this  mode  of  dressing. 

5856.  Sanacracks  are  fissures  in  the  hoqfSt  commonly  of  those  before,  and  usually  towards  the  inner,  but 
now  and  then  towards  the  outer  quarter  also,  from  above  downwards :  from  the  crack,  a  little  oocing  of 
blood  or  moisture  is  seen ;  apd  the  sensible  parts  underneath  getting  t>etween  the  edges  of  horn,  beit^ 
pressed  on,  lame  the  horse.  White  recommends  to  Are  the  fissure  crossways,  so  as  to  destroy  the  oon- 
nection  between  the  divided  and  the  undivided  parts  of  the  hoof 

5857.  Pricks  or  punctures  in  the  feet  are  often  very  serious  evils,  either  when  received  by  nails  in  shoeing, 
or  by  one  piclicd  up  on  the  road,  &c.  The  danger  arises  from  the  inflammation,  which  is  always  great  from 
any  injury  done  to  the  sensible  and  vascular  |)arts  within  the  foot  This  inflammation  quickly  proceeds 
to  suppuration  ;  and  the  matter  is  apt  to  make  its  way  upwards,  unless  it  find  a  ready  vent  below.  When 
it  does  not  break  out  at  the  coronet,  it  will  often  penetrate  under  the  sole,  and  finaUy  disease  the  booea, 
ligaments,  or  cartilages,  and  produce  quittor.  It  is  very  seldom  that  a  horse  is  pricked  in  shoeing,  bat 
that  the  smith  is  aware  of  it  by  the  peculiarity  of  the  feel  on  the  hammer,  and  by  the  flinching  of  the 
animal.  At  such  times  were  he  to  immediately  withdraw  the  nail  a  little,  enlarge  the  opening,  and  intnw 
duce  some  spirit  within  the  puncture,  nothing  would  occur :  but  on  the  contrary,  he  sends  the  horse  bone 
to  avoid  trouble,  who,  the  next  or  following  day,  is  found  lame,  and  with  his  foot  hot  If  the  nail  be 
only  driven  too  near  the  sensible  laminae,  it  will  only  require  to  be  removed  to  free  the  horse  fr'om  his 
evil ;  iMit  if  it  have  been  driven  through,  and  have  wounded  them,  then  suppuration  ensues,  and  on  examin. 
ing  the  foot  by  the  pincers  when  the  shoe  is  removed,  he  will  flinch  at  the  pressure  on  the  diseased  part. 
It  is  probable,  on  the  removal  of  the  shoe,  that  matter  will  at  once  flow  out  at  the  immediate  nail  hole  ; 
if  not,  the  drawing  knife  will  soon  detect  the  injury.  If  the  heat  be  great,  and  instead  of  matter,  Moody 
dark  ichor  flows  out,  wrap  the  foot  up  in  a  poultice ;  but  if  healthy  matter  flows  out,  this  will  not  be  neres* 
sary  :  sometimes  it  is  requisite  to  detach  all  the  horn  that  is  undemin  by  the  matter ;  Imt  when  the 
injury  has  not  proceeded  to  this  extent,  apply  over  the  part  a  pledget  of  tow  steeped  in  friar's  baHam ;  tack 
on  the  shoe  lightly,  and  retain  the  dressing  by  means  of  spHnts,  which  are  thin  pieces  of  wood  (the  withy 
which  binds  birch  brooms,  is  convenient  for  the  purpose,)  passed  under  the  shoe ;  repeat  the  dressing  daily, 
and  avoid  moisture,  which  would  encourage  quittor.  A  nail  picked  upon  the  road,  and  which  passes  throu^ 
the  sole,  below  or  through  the  frog,  is  to  be  treated  in  the  same  manner,  and  also  when  the  matter  breaks 
out  at  the  coronet;  but  when  a  nail  is  picked  up,  and  penetrates  the  coffin  joint,  which  is  known  by  the 
synovia  or  joint  oil  appearing :  such  opening  should  be  immediately  stopped  by  paring  towards  the 
wounded  joint,  and  then  applying  a  heated  budding-iron,  not  to  the  capsular  ligament  itself  but  to  the 
skin  immediately  near  it ;  u  this  be  inconvenient,  put  a  pledget  dipped  in  a  little  butter  of  antimony, 
just  within  the  opening,  but  do  not  press  it  into  the  cavity  oithe  joint:  if  this  be  insuflicient  to  stop 
the  flow,  but  more  iMUticularly  if  the  original  wound  penetrated  to  the  bone,  it  is  probable  that  the 
bone  itself  will  become  in  some  measure  diseased,  which  is  known  by  the  rough  grating  feH  at  tbe 
point  Of  tbe  probe  when  passed.  In  this  case,  enlarge  the  opening  so  as  to  be  able  to  scrape  tbe 
diseased  bone  away.  Bruises  qfthe  sole,  ftvm  whatever  cause,  will  all  fall  under  some  of  these  points 
of  view,  according  as  the  case  may  be. 

5858.  Qmttor  and  canker  are  the  consequences  qf  these  injuries  when  neglected,  or  originally  extensive. 
In  these  cases  either  the  bones,  ligaments,  or  cartilages,  or  all,  become  diseased ;  and  a  cure  can  only  be 
c^tained  by  removing  the  diseased  parts  by  the  knife  or  by  caustic. 

58.)9.  Treads,  over^reach,  &c.  A  wound  on  the  coronet  is  not  uncommon  fhnn  one  foot  being  placed 
on  the  other ;  or  the  hinder  foot  may  strike  it,  &c  First  wipe  away  the  dirt,  and  remove  any 
loose  edges  that  cannot  unite ;  avoid  washing,  unless  stones  and  dirt  are  suspected  to  be  within,  and 
bind  up,  having  first  placed  over  the  wound  a  pledget  of  lint  or  tow  moistened  with  balsamic  tinctare, 
or  tincture  of  myrrh,  or  of  aloes,  &c.  Over-reaching,  or  over'Stenping,  is  often  an  injury  dooeito 
the  fetlock  joint  befote,  by  the  hinder  foot,  or  to  the  back  sinew  higher  up.  Sometimes  it  is  simply 
a  violent  bruise,  at  others  the  laceration  is  extensive,  in  which  case  treat  as  a  tread ;  and  when  no 
laceration  has  taken  place  treat  as  a  bruise  or  strain. 

5860.  Cutting  is  a  defect  to  which  some  horses  are  liable  fttnn  their  form,  ai  when  they  turn  their  toes 
out,  or  have  bent  legs.  Others  cut  only  when  they  are  lean,  which  brings  their  legs  nearer  together. 
Weak  horses  cut  because  tliey  cross  their  legs  when  fatigued,  and  youn^  unfurnished  horses  cut  at 

JpouthfUl  periods,  and  grow  out  of  it  afterwards.  The  part  in  which  a  foot  mterferes  with  tbe  opyotd 
imb  is  very  diflbrent  When  it  strikes  the  shank  hi^h  up  it  is  called  speedy  cut,  and  is  best  remedied 
by  wearing  knee  boots  or  rollers.  W^hen  it  is  at  the  fetlock  the  cutting  is  at  the  side,  or  rather  backwaid, 
according  to  circumstances.  Some  horses  cut  by  the  edge  of  the  shoe,  others  by  the  hoof  at  the  ouartns ; 
and  some  by  the  point  of  the  heels  It  is  to  be  remarked,  that  it  is  better  to  put  up  with  tne  evil  oi 
cutUng,  than  to  do  as  is  too  frequently  done,  which  is,  to  pare  away  the  hoof  until  it  excites  cootnctnL 
The  shoe  may  be  feather  edged,  or  it  may  be  set  a  little  within  the  cutting  quarter ;  but  by  no  means 
alter  Uie  size  or  the  form  of  the  hoofs  themselves,  and  particularly  avoid  taking  liberties  of  this  kind 
with  the  fore  feet  Boots,  or  rollers,  are  but  little  trouble  to  put  on,  and  when  not  buckled  too  tight 
never  Iniure :  whereas  to  allow  a  horse  to  continue  to  cut  produces  a  callus,  and  often  thrava  tbe 
animal  down. 

Sect.  VI.      Veterinary  Operations, 

5861  •  The  general  practices  to  be  here  enumerated  are  chiefly  the  treatment  of  wounds, 
the  application  of  fomentations,  scions,  blisters,  clysters,  and  physicking ;  and  the  ope- 
tations  of  castrating,  nicking,  bleeding,  &c. 

SuBSKCT.  1.     Treatment^  Woirndt, 

5862.  A  wound  must  be  treated  in  some  measure  according  to  the  part  of  the  borse*s  body  in  which 

it  happens ;  but  there  are  some  principles  to  l>e  observed  alike  in  all  horse  suigery.    There  are  lilD»> 

wise  a  few,  which,  as  they  differ  from  the  principles  of  human  surgery,  shouki  t>e  first  noticed,  and 

which  should  guide  the  practice  of  those  who  might  be  misled  by  analoRT.    Tbe  wounds  of  hocsas, 

^however  careAilly  brought  together  and  confined  in  thdr  situatiou,  as  weu  as  shut  out  finom  the  sIp 
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fliuliu  of  the  nternal  air,  are  «ddom  dUpiMcd  to  unite  at  oooe,  or,  aa  it  la  called  in  iorgical  language, 
by  the  Jlrtt  iiUentMm.  It  ii  always,  therefore,  necessary  to  expect  the  suppurative  process:  but  aa 
the  afdhesiTe  inflammation  does  now  and  then  occur,  we  should  never  wash  with  water  or  other 
liquids  a  mere  laceration,  if  no  foreijpi  matter,  as  dirt,  &&,  be  suspected  to  be  lodged  within  it,  still  kaa 
should  we  stuff  it  with  candle  or  tents  of  any  kind.    On  the  contrary,  it  should  be  careAiHy  and  smoothlv 


spirits.  When  an  extensively  bioerated  wound  takes  place,  it  is  commoo,  and  it  is  often  necessary  to 
insert  sutures,  or  stitches,  into  the  lips  of  the  wound :  and  here  we  have  to  nodoe  another  considerable 
variation  from  the  principles  of  human  inflammation,  which  is,  that  these  stitches  in  the  horse,  ox, 
and  dog,  soon  ulcerate  out,  seldom  rematnlng  longer  than  the  third  or  fourth  day  at  fiirthcst  It 
tho-efore  is  the  more  necessary  to  be  careiul,  that  by  perfect  rest,  and  the  aroropriation  of  good 
bandages,  we  secure  the  wound  from  distortion.  In  this  we  may  be  assisted  oy  strips  of  skiodng 
plaster,  made  with  diachylon  and  pitch:  but  these  strips  should  be  guarded  from  touching  the 
wound  itself  by  means  of  lint  or  tow  flnt  put  over  it  when,  hi  addition  to  laceration  in  a  wound, 
there  is  a  destruction  of  substance,  then  the  caution  of  washing  will  not  apply,  as  it  will  be  necessary  t9 
bathe  with  some  warming  spirit,  sis,  tincture  qf  myrrhs  Unetureqf  aloetf  or  friars*  balsatu,  to  assist  in 
restoring  the  life  of  the  part,  and  in  preventing  mortiflcation.  Bleeding  must  be  stopped  by  pressure 
and  astringents,  as  powdered  alum :  when  it  Is  verv  considerable,  the  vessel  from  wnence  the  blood 
comes  must  be  taken  up.  When  great  inflammation  follows  wounds  or  braises,  counteract  it  bf  bleeding, 
a  coolmg  temperature,  opening  medicines,  and  continual  fomentations  to  the  part  itseUl 

SuBsccT.  2.     JSaiU  and  Drinks, 

6863.  Mode  qf  gMng  a  balL  Back  the  horse  in  his  stall,  and  being  elevated  oo  a  stool,  (not  a  bucket 
turned  up  side  down,)  gently  draw  the  tongue  a  little  out  of  the  mouth,  so  as  to  prevent  its  risins  to  resist 
the  passage  of  the  hand :  the  tongue  should  however  not  be  Laid  hold  of  atone,  but  it  shoola  be  hdd 
firmly  by  the  fingers  of  the  left  hand  against  the  jaw.  The  ball  previously  oiled,  being  taken  into  the 
right  hand,  which  should  be  squeezed  luto  as  narrow  a  shape  as  possible,  must  be  passed  up  close  to  the 
roof  of  the  mouth,  and  the  ball  placed  on  the  root  of  the  tongue,  when  both  hands  being  withdrawn,  it 
wiU  readily  pass  down.  This  mode  is  much  preferable,  when  a  person  is  at  all  handy,  to  using  a  balling 
iron.    At  Long's,  veterinary  surgeons*  instrument  maker,  is  sold  a  clever  machine  for  this  purpose. 

5864i.  Mode  qfgimag  a  drink.  £xactlv  the  same  process  is  pursued,  except  that  a  horn  holding  the 
liquid  matter  is  forced  up  the  mouth  ;  the  passage  being  raised  oeyond  the  level  line,  the  liquid  is  poured 
out  from  the  larger  end  of  the  horn,  and  when  the  tongue  is  loosened  it  ia  swallowed.  Chirk,  however, 
ingeniously  proposes  to  substitute  the  smaller  end  of  the  honi,  the  larger  being  dosed,  by  which,  he  says, 
the  horn  can  be  forced  up  the  mouth  between  the  teeth,  and  poured  fiuther  back  soaa  to  ensure  its  not 
returning. 

SuBsscT.  S.     Fomentatuma  and  PovUieesm 

58flS.  Fomentatkms  are  very  commonly  recommended  of  various  herbs,  as  ruCk  chamomile,  8t  John'* 
wort,  wormwood,  bay  leaves,  &c ;  but  the  principal  virtue  is  to  be  found  in  warmth  and  moisture,  which 
unload  the  vessels :  but  this  warmth  ought  not  to  be  too  considerable^  except  when  the  inflammation  is 
Within,  as  In  inflamed  bowels.  Here  we  foment  to  stimulate  the  skm,  and  cannot  foment  too  hot :  but 
when  we  do  it  at  once  to  an  inflamed  part,  it  ought  not  to  be  more  than  of  kdood  heat ;  and  it  should 
be  continued  long,  and  when  removed  the  part  should  be  dried  or  covered,  or  cold  may  be  taken,  and 
the  inflammation  uicreased  instead  of  diminished.  AMod^fnie  Jcmeniationa  afe  made  of  poppy  heads,  and 
of  tobacco,  and  are  frequently  of  great  use 

5866.  The  method  <if  applying  fomnUationt  is  convmiently  done  by  means  of  two  large  woollen  clotba 
wrung  out  of  the  heated  liquors ;  as  one  is  oooling  the  other  should  be  ready  to  be  applied. 

5867.  Ponttieei  act  in  the  same  way  as  fomentations  in  allaying  irritation  and  inflammation ;  but  are  hi 
some  respects  more  convenient,  because  they  act  continually.  It  is  an  error  to  sumxMe  that  poultices, 
to  be  t>eneficial,  should  be  very  hot :  however  hot  they  may  be  ^iplicd,  they  soon  become  of  the  tem- 
perature of  the  surrounding  parts.  When  poultices  are  applied  to  the  extremities,  a  stocking  as  baa 
been  before  stated,  is  a  convenient  imethod  of  application.  When  it  is  drawn  over  the  Itt  and  bound 
around  the  lower  part  of  the  hoof,  or  of  the  pastern,  or  otherwise,  the  matter  of  the  poultice  may  be 
nut  within,  and  it  may  be  then  kept  in  its  situation,  if  high  up  on  the  extremity,  by  means  of  tape 
fastened  to  one  nut  of  it,  and  passed  over  the  withers  or  back  to  the  other  dde,  and  acsain  fastened 
to  the  stocking.  In  this  way,  also,  loose  bandages  may  be  retakied  from  sUpping  down.  Cold  poultices 
are  often  useful  in  the  inflammations  arising  fh>m  strains,  &c  In  these  cases  bran  and  goulard  water 
form  a  convenient  medium :  but  when  the  poultice  is  necessarily  hot,  a  little  linseed  meal  added  to  the 
bran  will  render  it  adhesive,  and  give  it  consistence.  It  is  a  y&n  necessary  caution  in  this,  as  hi  every 
instance  where  bandages  are  wanted  around  the  extremities,  to  nave  them  broad,  and  only  so  tight  as  to 
secure  the  matters  contained,  as  In  a  poultice,  or  as  in  common  bandaging.  It  is  often  supposed  that 
**  as  strong  as  a  horse,"  denotes  that  nothing  can  be  too  strong  for  him,  nor  any  means  too  violent 
to  hurt  him.  The  horse,  on  the  contrary,  is  one  of  the  most  tender  aolioals  alive ;  and  a  strine  tied 
very  tight  round  the  leg  would  occasion,  flnt  a  fidling  off  of  the  hoof,  next  a  mortification  of  the 
rest  of  the  limb,  and  lasUy  the  death  of  the  animal ;  and  all  this  as  certainly  w  though  he  were  shot 
with  •'bullet  through  the  head. 

StJssiCT.  4.     Setons  and  Rowds* 

6668.  SeUm*  are  often  useful  in  keeping  up  a  drain  to  draw  what  are  termed  humors  tnm  parts :  or 
by  their  irritations  on  one  pwrt,  they  lessen  the  inflammation  in  another  part  not  very  remote,  as  when 
applied  in  the  cheek  for  ophthalmia  or  inflamed  eyes.  They  also  in  Ithe  same  way  lessen  old  swellings 
by  exciting  absorption.  Another  useftil  action  they  have  is  to  make  a  dependent  or  convenient  orifice  for 
the  escape  of  lodnsd  matter :  thus  a  seton  passed  from  the  upper  part  of  the  opening  of  pole  evil,  through 
the  upper  part  of  the  integuments  of  the  neck,  as  low  as  the  unuses  run,  will  often  effbct  a  cure  without 
farther  application.    The  same  with  fistulous  withers,  which  sometimes  run  under  the  shoulder  blade. 


but  bi  profiessional  farri^  they  are  made  by  a  proper  needle  armed  with  tope  or  Uimp  cotton,  or  skaina 
of  thread  or  silk  smeared  over  with  digestive  ointment  When  the  seton  needle  is  removed,  the  enda 
of  the  tape  should  be  Joined  together,  or  otherwise  knotted,  to  prevent  them  fhnn  coming  out 

6800.  Itavoeii  in  their  intention  act  as  setons,  and  as  irritating  a  targer  sttrfkce,  so  when  a  general  drain 
is  required  they  act  better ;  as  in  grease,  ftc. :  but  when  their  action  is  confined  to  a  part  onlv,  «etona 
are  more  convenient  Any  person  may  apply  a  rowel  by  making  an  incision  in  the  loose  skin  about 
an  inch,  separating  with  the  finger  its  edherenoes  around,  and  then  insertbig  in  the  opening  a  piece  of 
round  leather  with  a  bole  In  the  middle  smeared  with  a  blistering  ointment  Then  plug  the  opcmng 
with  tow,  and  hi  three  days,  whte  the  suppuration  has  begtin,  remove  it  The  rowel  leather  Is  aftenrarda 
to  he  daily  Bioved  and  cleaned. 
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SuBsiCT.  5.     Blittering  and  Firing* 

5870.  BMeHng  ancwen  the  Mine  purpose*  u  letoot  s  and  is  practised  by  first  cutting  or  dialing  the  hair 
from  the  part,  when  the  blistering  ointment  ( reL  Pkarm.  5890.)  should  be  well  nibbed  in  for  ten  minoteiy 
or  a  quarter  of  an  hour.  Some  of  the  ointment  after  the  rubbing  mav  be  smeared  over  the  part.  Hie 
head  of  the  hone  should  now  be  tied  up  to  prevent  his  gnawing  or  licking.  If  a  neck  cradle  be  at  hsad 
it  may  also  for  safety  be  put  on ;  in  which  case  the  head  may  let  down  the  third  day. 

5S7i.  A  neek  cradle  for  blittered  hortet  is  very  convenient  for  other  occasions  also,  when  the  month 
Is  to  be  kept  Arom  licking  or  biting  other  parts ;  or  to  keep  other  parts  from  being  nibbed  against  the 
head.  It  is  of  very  simple  construction,  and  may  be  made  by  a  dozen  pieces  of  wood  of  about  ao  inch  and 
half  diameter,  as  old  broom  handles,  Ac.  These  bored  at  eadi  end  admit  a  rope  to  be  paaaed  throacii ; 
and  as  each  is  passed  on,  a  knot  may  be  tied  to  the  upper  part  of  the  pieces  of  the  cradle,  two  inriMi 
apart;  and  those  which  form  the  lower  part,  four  inches :  by  which  means  the  neds  will  be  fitted  by  the 
cradle  when  it  Is  put  on  :  and  the  horse  will  be  prevented  from  bending  his  head  to  lick  or  ^naw  parts  to 
be  protected,  when  the  lower  parts  of  the  legs,  lauticuUrly  of  the  hinder,  require  blutecinig,  it  b 
necessary  to  bear  in  mind  that  in  gross  ifrill  horses,  particularly  in  autumn,  grease  is  very  apt  to  firiknr 
blistering }  and  ahnost  certainly  if  the  back  of  the  heels  below  the  fetlock  be  blistered.  FIrrt,  therafore, 
smear  this  part  over  with  lard  or  suet;  and  afterwards  avoid  touching  it  with  the  ointment  After 
blistering  in  summer,  tiie  horse  is  often  turned  out  before  the  blistered  parts  are  q[uite  sound ; 
in  this  case  guard  them  from  flics  t^  some  kind  of  covering,  or  thev  may  become  flv-blown:  and  like- 
wise the  fourth  or  fifth  day  rub  into  the  blisteredjpart  some  ou  or  lard  to  prevent  the  skin  from  oacking. 

5872.  Sweating  or  UquUC bUstert  ( Vet.  Pkarm.  S891)  are  only  more  gentle  stimulants,  which  are  daily  ap. 
plied  to  produce  the  same  eflfects  on  a  diseased  part  without  removing  the  hair.  Of  coune  less  activity  it 
expected;  yet  as  the  action  is  repeated,  they  are  often  more  beneficial  even  than  blistering  itself:  as  in 
ola  strains  and  stiffhesae*. 

5873.  FMng,  as  requiring  the  assistance  of  an  experienced  pnustitioner,  we  shall  not  describe ;  it  will 
be  only  prudent  to  point  out  that  it  is  a  more  active  mode  of  blistering ;  and  that  it  acts  very  poweclUiy 
as  a  sumulant,  not  only  while  iu  efibcts  last  as  blisters  do,  but  also  after  its  escharotic  eflbct  is  over,  t^ 
its  pressure ;  and  in  this  way  it  is  that  it  operates  so  favorably  in  bony  exostosis^  as  splints  and  spavios; 
and  in  this  way  it  is  so  useful  in  old  ligamentary  iraaknesses ;  because  by  lessening  thedilatability  of  the 
skin  it  becomes  a  continual  bandage  to  the  part 

SuBsccT.  6.     Clustering  and  Physicking* 

5874.  Gifstering  should  always  be  preceded  by  back-raknig,  which  consists  In  oiling  one  hand  and  am, 
and  passing  them  up  the  Aindament,  and  by  that  means  to  remove  all  the  dung  balls  that  can  be  reacbel 
The  large  pewter  syringe  for  clystering,  is  neither  a  useful  or  safe  machine  A  much  better  constats  ia 
a  turned  box  pipe,  to  which  may  be  attached  a  large  pig  or  ox.bladder,  by  which  four  or  five  miarti  of 
liquid  can  be  administered  at  one  time.  (Vet.  Pkarm,  5895:  to  5898.).  The  pipe  should  be  previously  oiled, 
by  which  means  it  passes  more  easily  :  the  liquor  should  then  be  steadily  pressed  up ;  and  when  the  pipe 
is  removed,  the  tail  should  be  held.down  over  the  ftaodament  a  little  to  prevent  the  return  of  the  clyaier. 
In  some  cases  of  a  spasmodic  nature,  as  gripes  and  locked  jaw,  great  force  is  made  by  the  boweb  to 

'Yctum  the  clyster,  and  nothing  but  continued  pressure  over  the  ftmdament  can  enable  it  to  be  retahwL 
Cfygters  not  only  act  in  relaxing  the  boweto,  but  thev  may  be  nsed  as  means  of  nutriment  when  It  csnoot 
be  uken  by  the  mouth  ;  as  in  locked  jaw,  wounds  or  the  mouth,  throat,  &c.,  ftc.  In  locked  jaw,  it  wsi 
observed  by  Gibson,  that  he  kept  a  horse  alive  manv  days  bv  clysters  alone :  and  by  dyaters  also,  many 
medicines  may  be  given  more  convenientty  than  by  tne  mouth. 

5875.  Pkysicking  qf  korses.  It  is  equally  an  error  to  refrain  altogether  from  giving  horses  physie,  as  it 
Is  to  g^ve  it  on  every  occasion,  as  some  da  Neither  is  It  necessary  for  honca  to  be  Ued  and  phyadted 
every  spring  and  autumn,  if  they  be  in  perfect  health,  and  the  less  so,  as  at  this  time  they  are  geneialy 
weak  and  faint  ftt>m  the  change  going  on  in  their  coats.  Nor  is  it  always  necessary  to  give  hosMs  pbyric 
when  thev  come  from  grass  or  a  straw  yard ;  provided  the  change  from  the  one  state  to  the  other  be  veiy 
moderately  brought  about  But  on  such  a  removal,  it  certainly  expedites  all  the'phenomena  of  comficiaa, 
<5754 ),  and  such  horses  are  less  likely  to  fcUl  to  pieces,  as  it  is  termed,  afterwards:  (575&)  In  various  nor- 
bid  states  physic  is  particulariy  useftil,  as  in  worms,  hide-bound,  from  too  fiill  a  habitj  &&  ftc  It  is  aot 
advisable  to  physic  tiorses  in  either  very  cold,  or  very  warm  weather.  Strong  physic  is  always  huitftil : 
all  that  phvttc  can  do  is  as  well  operated  by  a  mild  as  by  a  strong  dose,  with  innnitely  leas  haaid.  No 
hone  should  be  physicked  whose  bowels  have  not  been  previously  prepared  by  mashing  for  two  dqi  si 
least  beKore.  By  these  means  the  physic  will  work  kindly,  and  a  moderate  quantity  only  is  reqnisite 
Most  of  the  articles  put  into  the  purging  balls  for  horses,  to  assist  the  aloes,  are  usdesa.  Jalap  will  aot 
purge  a  horse,  nor  rhubarb  either.  Aloes  are  the  only  proper  drug  to  be  depended  on  for  this  purpoK, 
and  of  all  the  varieties  of  aloes  the  socotorine  and  Cape  are  the  best  ( VeL  Pkarm.  S91S.)  Barbadoes  akxa 
are  also  not  improper,  but  are  thought  more  rough  than  the  socotorine.  For  A>rmule  of  purging  hsU*, 
see  Vet.  Pkarm.  (5915.)    Blaine  gives  the  following  as  the  process. 

587&  Pkyricking  process.  The  horse  having  fiuted  an  hour  or  two  In  the  morning  from  ftiod,  bat  baviflf 
had  his  water  as  usual :  give  him  his  purge,  and  two  hours  after  offtr  him  a  little  chilled,  but  not 
warm  water,  as  is  often  aone,  by  which  norses  are  disgusted  from  taking  any :  it  may  be  here  reaoaifcfd 
that  in  this  particular  much  error  is  frequently  committed.  Many  horses  will  drink  water  with  tbe  diill 
taken  off,  provided  it  be  perfectly  clean,  and  do  not  smell  of  smoke  fttnn  the  fire,  kettle,  or  sauoepsa : 
but  few,  very  few,  will  drink  warm  or  hot  water ;  and  still  fewer,  if  it  be  in  the  least  degree  gres^or 
smoky.  After  the  ball  has  been  given  two  hours,  a  warm  bran  mash  may  be  ofRsred,  and  a  veiy  fittw 
hay.  He  should  have  walking  exercise  as  usual,  moderately  clothed  :  and  altogether  ne  ahould  be  k^ 
rather  more  warm  than  usual.  At  noon  mash  again,  and  give  a  little  hav,  which  should  be  repested 
at  night,  giving  him  at  intervals  chilled  water.  On  the  foUowfaig  morning  tne  physic  may  be  expected  to 
work  ;  which  if  it  do  briskly,  keep  the  horse  quiet ;  but  should  it  not  move  his  bowels,  or  only  relax  than, 
walk  him  quietly  half  an  hour,  which  will  probably  have  the  desired  eflfect  Ckmtinue  to  give  xassbcs 
and  warm  water,  repeating  them  every  two  or  three  hours  to  support  him.  When  physic  sripes  a  bvie, 
give  him  a  clyster  of  warm  water,  and  hand  rub  the  belly,  as  well  as  walk  him  out  If  the  gnpjIV 
prove  severe,  give  him  four  ounces  of  gin  in  half  a  pint  of  sound  ale,  which  will  soon  reBeve  hin.  Oa 
the  next  dav  the  physic  will  probably  set,  but  should  it  continue  to  work  him  severely,  pcHir  down  som 
boiled  sUrch  ;  and  it  this  fail,  turn  to  thedirectlons  under  diarrhoea.  (58M.)  The  horse shouM  return  to  iitf 
usual  habits  of  full  feeding,  and  full  exercise  by  degrees ;  and  if  more  than  one  dose  be  to  be (^^'^'■k* 
week  should  interven&  It  is  often  requisite  to  make  the  second  and  third dosea  rather  stronger  tbsatte 
first  A  very  mild  dose  of  ^ysic  is  liicewise  often  given  to  horses  while  at  grass  in  very  warm  ^v**^^ 
and  without  any  injury.  When  worms,  or  skin  foulness  are  present,  and  mercurial  phyue  b  deened 
necessarv,  it  is  better  to  give  two  drachma  of  calomel  in  a  mash  the  previous  night,  than  to  put  it  iato  w 
purging  ball. 

SuBSKCT*.  7.     Castrationf  JNickingy  Dockings  ^c» 

5877.  Tke  operations  qf  castration,  docking,  nicHng,  and  that  qf  cropping  (which  is  now  seldom  pnOiKJ^ 

all  require  the  assistance  of  a  veterinary  surgeon ;  and  it  is  only  necessary  to  remark  of  (hem,  thst  toe 

after  treatment  must  be  the  same  as  in  all  other  wounds.    To  avoid  irritation,  to  preserve  a  cool  tenp^ 

Vature  and  a  moderate  diet ;  and  if  active  febrile  symptoms  make  their  appearance,  to  obviate  tM^JV 

bleeding,  &c,  &c.    It  likewise  is  proper  to  direct  the  attention  of  the  agriculturiat  who  attoidB  to  wi» 


-Boo*  Vn,  VETERINARY  PltARMACOP^tA.  i^^ 

matten  blnueli;  that  the  moment  the  wound  foUowlna  ahjr  of  theie  operations  lookf  othenrlie  than 
healthy,  locked  jaw  li  to  be  feared,  and  no  time  should  be  lost  in  seddog  the  best  assistance  thaC  cair  b9 
obtained  (5763^) 

SuBsxcT.  8.     Bleeding. 

5878.  Xeedhig  Is  a  very  common,  and  to  the  horse  a  venr  important  operation,  because  bis  inflamma- 
tory diseases,  on  account  of  the  great  strength  of  his  arterial  system,  ran  to  a  fittai  termination  very  soon, 
and  can  only  be  checked  in  the  rapidity  of  their  progressv  by  abstracting  blood,  which  diminishes  the 
momentum  of  circulation.  Bleeding  is  more  particularly  important  in  the  inflammatory  diseases  of  th« 
hone ;  because  we  cannot,  as  in  the  human,  lower  the  circulation  hj  readily  nauseating  the  stomach. 
Bleeding  also  lessens  irritation  particularly  in  the  young  and  plethoric,  or  those  of  Aill  habit:  hence  we 
bleed  in  spasms  of  the  bowels,  in  locked  jaw,  &&,  with  good  effect  Bleeding  is  general  oi  lopicaL 
•Oeneral,nMtram  the  neck,  when  we  mean  to  lessen  the  general  momentum.  Topical^  when  we  bleed 
Arom  a  particular  part,  as  the  eye,  the  plate  vein,  the  toe,  &a  Most  expert  practitioneis  use  a  large 
lancet  to  bleed  with ;  and  When  the  habit  of  using  it  is  acquired,  it  is  bv  fiur  the  best  instrument,  parti- 
cularly for  superflcial  veins  where  a  blow  might  carrv  the  fleam  through  the  veasd.  In  common  hanos  the 
fleam  (Jig.  6Ea),  as  the  more  general  mstrument^  is  best  adapted  to 
the  usud  cases  requfting  the  agriculturist's  notice     Care  snould,  623 

however,  be  taken  not  to  strike  it  with  vehemence ;  and  the  hair 
being  first  wetted  and  smoothed  down,  il  shouU  be  pressed  close 
between  the  hairs,  so  that  its  progress  may  sot  be  impeded  by  them. 
A  ligature  should  be  first  passed  round  the  neck,  and  a  hand  held 
«ver  the  eye,  unless  the  operator  be  very  expert,  when  the  use  of  the 
fingen  wiU  dispense  with  the  ligature.  The  quantity  of  blood  taken 
is  usually  too  small.  In  inflammatory  diseases,  a  Urge  horse,  parti, 
cularty  in  the  early  stage  of  a  complaint,  will  bear  to  lose  eight  or  tcft  quttta :  'and  lialf  the  quiitlty 
may  be  taken  away  two  or  three  times  afterwards,  if  the  violence  of  the  symptoms  ssem  to  require  it : 
and  the  blood  should  be  drawn  in  a  large  stream  to  do  all  the  good  it  is  capable  of!  After  the  bleeding  is 
finished,  introduce  a  sharp  pin,  end  avoid  drawli^  the  skin  away  fttmi  the  vein  while  pinning,  which 
lets  the  blood  q^pe  between  the  vein  and  skin  :  wrap  round  a  piece  of  tow  or  hemp,  and  next  day 
remove  the  pin,  which  might  otherwise  inflame  the  neck.  In  drawing  blood,  let  it  always  be  measured : 
letting  it  fall  on  the  ground  prevents  the  ascertaining  the  quantity :  it  also  prevents  any  observatio»on  the 
sute  of  the  blood,  which  if  it  form  itself  into  a  cupJike  cavitv  on  its  surface,  and  exhibit  a  tough  yellow 
crust  over  this  atvlty,  it  betokens  an  inflammatory  state  of  body  that  will  require  ftirther  bleedings, 
unless  the  weakness  forbid.  After  the  bleeding,  it  now  and  then  happens,  from  rusty  lancets,  too  violent 
a  stroke  with  the  Mood  stick,  or  fVom  drawing  away  the  skin  too  much  while  pinning  up,  that  the  orifice 
inflames  and  hardens,  and  ichor  is  seen  to  oose  out  between  its  edges.  Immediatelv  this  is  discovered^ 
jecourse  must  be  had  to  an  able  veterinary  snrgeon,  or  the  hone  will  lose  the  vein,  and  perhaps  hi»Uib. 

SxCT.   VII.     The  Veterinary  Pkarmaeopeio, 

5879.  The  foWoMring  formula/or  veteritiary  practice  have  been  compiled  from  the  works 
sof  the  most  eminent  veterinary  writers  of  the  present  day,  as  Blaine,  Clark,  Laurvner, 
iPeel,  White,  &c.  ;  and  we  can  from  our  own  experience  also,  con6dently  recoro- 
jnend  the  selection  to  the  notice  of  agriculturists,  and  the  owners  of  horses  in  general. 
3.1  would  be  prudent  for  such  as  have  many  horses,  and  particularly  for  such  as  live  at  a 
•distance  from  the  assistance  of  an  able  vcterinariany  to  keep  the  more  necessary  articles  by 
4hem  in  case  of  emergence  :  some  venders  of  horse  drugs  keep  veterinary  medicine  chests  ; 
and  where  the  compositions  can  be  depended  on,  and  the  uncompounded  drugs  are 
genuine  and  good,  one  of  these  b  a  most  convenient  appendage  to  every  stable*  Hie 
best  arranged  veterinary  medicine  chest  we  have  seen,  was  in  London,  at  the  veterinary 
-ekboratory  of  Youatt  of  Nassau  Street,  Middlesex  Hospital. 

6880.  The  veterinary  pharmacofieia  for  oxen,  calves,  and  sheej)  has  been  included  m  the 
airangement.  When  any  speciality  occurs,  or  where  distinct  recipes  are  requisite,  they 
haee  been  carefully  noticed ;  it  will  tfierefore  only  be  necessary  to  be  kept  in  mind,  that  with 
the  exception  of  acrid  substances,  as  mineral  acids,  &c. ,  which  no  cattle  bear  with  equal  im- 
punity with  the  horse;  the  remedies  prescribed  require  about  tlie  following  proportions. 
A  large  ox  will  bear  the  proportions  of  a  moderate  sized  horse ;  a  moderate  sized  cow 
sonsething  less;  a  calf  about  a  third  of  the  quantity ;  and  a  sheep  about  a  quarter,  or  at 
tnoct  a  third  of  the  proportions  directed  for  the  cow.  It  is  also  to  be  remarked,  that  the 
decrees  in  strength  in  the  different  reci|>es,  are  usually  regulated  by  their  numbers,  the 
mildest  standing  first 

5881.  Alteruthet,  SL 

]  MTinter's  bark  in  powder,  3  drachms. 

nomr  of  wlphir,  «dh  half-i  ounce.  .n.lJi^'SS.^n,"*  i"*"  •  •»"  »«"•  I«»<>y.  "< 

"^  0  give  tffery  morning. 

3. 

Cream  of  tartar,  White  vitriol,  1  drachm. 

Nitre,  of  each  half  an  oun^.  Qi,^,  „  pimento  ground,  2  diacfamsL 

«• .  Powdered  quassia,  half  an  ounce. 

.ffithiolM  mineral.  Ale,  8  ounces.  -*  Mix,  and  give  as  a  drink. 

Levinted  antimony.  4^ 

Powdered  resin,  each  Sdrachmtf.  Arseni^  10  grains. 

Give  in  a  mash,  or  in  com  and  bran  a  little  wetted.  Oatmeal,  1  ounce, 

ereiy  night,  or  make  into  a  ball  with  honey.  Mix,  and  give  in  mash  or  moistened  com  nightly. 

fiBSB.  Tmic  AUeratipet.  gggs.  Mtringent  Mixtures  for  Diarrkcea,  Lax,  or 
1.  Scouring, 

Gentian,  1. 

Aloes,  Powdered  ipecacuanha.  1  drachm, 

iringer.  Do.,  opium,  half  a  drachm. 

Blue  vitriol,  in  powder,  of  each  1  draehm.    ^.  Prepared  chalk,  2-ounoes. 

Clakbsikin|iowder,6dnebiBs.  Boiled  starch,  1  pint. 


9S4 


FB4CTIC9  OR  AORICULTUBfi.' 


CUmlJtt. 


9a«t,  4  oaneefj  boQed  In 
UlUk,  SouDoea. 
Boiled  itaich,  eouacei. 
Powdered  aliuiH  1  dncbm. 


'  Hie  lUlowlBg  hu 
mended  ia  eomo 


Ibr  the. 


J  WOOIP* 

ar.Bonet  sad 


Olaubei^  «alti»  8  ounoef. 
E^Moni  da,  1  ounoei 
Green  Titnol,  4  gralm. 
Gnel,  halfApiBt 

vnien  the  Iax  or  looujciiig  at  all  iq^proecbes  to 
dysentery  or  molten  gretae,  the  folknhog  drink 
eboidd  be  first  gtoren. 

Cm^  oily  4  oiinoea. 
Gkuber**  salts  (dissolved),  0  ounces. 
Powdered  rhubarti,  half  a  drachm. 
Powdaned  opium,  4  gralni. 
Gruel,  1  pint 

.  Catechu  (Japan  earth),  half  an  ounce. 
Alum  powdered,  haira  drachm. 
Siuproflaad,  10  grains. 
Conaenre  oT  roaea  to  makea  ball. 

At85.  AiMfigent  Paste  Jifr  Tknuk,  Aat^roi,  FotA 

in  the  Foot,  4c 
Prepared  calamine, 
VenUarla,  of  each  naif  an  ounce. 
White  Titrioi. 

Alum,  of  each  half  a  dradim. 
Tar,  3  ouaoea :  miXh 

SB8&  AiMmgeiU  WadteMfar  Chiet$  sa  ike  Beekt 

1. 
Sugar  of  lead,  8  dradims. 
White  vitHo^  1  drachm. 
Strong  Inftisimi  of  oak,  or  elm  bark,  1  pint :  mix. 

S. 
Green  vitriol,  1  drachoL 
Inftision  of  galls,  half  a  pint. 
Mix,  and  wash  the  pana  diree  times  a  day. 

5887.  Powder /or  Crackg,  4«. 
3. 
Prepared  calamine,  1  ounce. 
Fulier*8  earth,  powdered. 
Pipe  clay,  da,  of  each  8  ouncea. 

Mix,  and  put  within  gauae  and  dab  tbemoirtaur. 
faeea  of  the  aorea  frequently. 

5688L  Adringent  PatUJbr  Qremoe. 

Prepared  calamine,  • 

Tutty  powdered, 

Charcoal,  da  of  eadi  9  ouncea. 

Yeaafc enough  tomakeapaa^ 

8 

To  the  above,  if  more  atrength  beraquited,  add 
of  akuttaod  Terdigria,  each  a  drachm. 

5689.  AstringeiU  Woik  Jtir  Do, 
3. 
CoatoalVe  sublimate,  8  Hrtfiim* 
8|rtrit  of  wine  or  brandy,  1  ounce. 
Softwatefe',  10  ouncea. 

Rub  thia  sublimate  in  a  mortar  with  the  mirit  till 
dlsaolTcd,  then  add  the  watet.  Thia  is  a  strong 
preparation,  and  has  often  proved  auctiessful  in  Very 
bad  cases  of  grease,  which  have  resided  all  the  usual 
remedies. 

589a  Blutert, 
1.  A  general  one 
Cantbaridca  powdered,  2  ounces. 
Venice  turpentiae,  do. 
Resin,  do. 
Palm  oil  or  lard,  Slba. 

Melt  the  three  latter  articles  together,  and  when 
not  too  hot  atlr  in  the  Spanish  fliea^ 

8. 
5891.  A  ttnmg  cheap  SUtter,  but  not  proper  to  be 
used  in  Peversjor  Infiammationst  m  if  ike  Zmm 
Amwls,  4v. 
Euphortrium  powdered,  1  ounce 
Oil  of  vitriol,  8  acruptea. 


Snaniah  lUea,  6  ounces.  " 
Aim  (M  or  favd, 
Realn,  of  each,  1  lb. 
Oil  of  turpentine,  3  ounces. 

Melt  the  resin  with  thelazd  or  pataaoO.  'Havlar 
previoualy  mixed  the  oil  of  vitriol  with  aa  ousweor 
water  gradually,  as  giaduaUy  add  this  mixtura  to 
the  UMited  mass ;  which  again  set  on  a  very  akwr 
fire  for  ten  minutes  more :  afterwards  zcmovc  the 
whole,  and  when  beginning  to  coo],  add  tbe  puwdcia 
pravioualy  mixed  together. 

5898,  AUercwrial SUderJtir  SfUnU,  SpammM^mmi 

BhuHbone*. 
Of  either  of  tbe  above^  bounces. 
Corroaive  8ubUmate»findy  powdered,  balCadxaidua 

fiBSSL  Strong  Liquid  Blider. 

Spaniah  lliea  in  groaa  powder,  1  ounoek 
on  of  origanum,  8  drachma. 
Oil  of  turpentine,  4  ounoea^ 
mive  oil,  8  ouncea. 

Steep  tbe  fliea  in  the  turpentiae  three  amiti, 
atraino^aad  addtheoHL 

6. 
5894.  ItUdlJqnidoranieaHngSUaier. 
Of  the  above,  1  oun<». 
Olive  oil  or  goose  grease,  one  and  a  half  ounce.  . 

6895.  Off  iters,  a,  Lojcatioeone, 

Iliin  grud  or  broth,  5  quaita. 
Epaomor  common  salta,  6  ouncen 

58Sa  Gifster  for  Gripes, 
8. 
Maab  two  moderate  sized  onions. 
Pour  over  them  oil  of  turpentine,  8  onnoe^ 
Gapaicom,  or  pqpper,  halTan  ounce. 
Hun  gtuo,  4  quarts. 

5897.  NuMtionsQgster, 

S. 
Hiick  gruel,  3  quarts. 
Sttoog  aound  ale,  1  qpart. 

or  1 
Strong  broth,  8  quarts. 
1!1ilckeBed  milk,  8  quarts. 

5898.  Astringent  Caster. 

S. 
Tripe  liquor,  or  suet  boiled  in  milk.  8  pints.   ' 
Thick  starch,  8  j^nts. 
laudanuln,  half  an  ouncok 

or  6. 
Alum  whey,  1  quart. 
Boiled  stanib,  8  quarts. 

5Bga  Cordial  Baas, 

Gentian  powdered,  4  ouncea. 
Ginger,  «ia,  8  ouncea. 
Coriander  seeds,  da,  4  ouncesi 
Camwav,  da  4  ounces. 
Ofl  of  aiuseed,  a  quarter  of  an  ounces 

Make  bitp  amasa  with  honey,  tteade^  or  krd. and 
give  one  ounce  and  a  half  for  a  dose. 

590a  Ckronic  Cos^  Batls. 

1. 
Calomelk  1  acruple. 
Gum  amtaumiacum. 
Horse  mdidi,  oi  each  8  ^ttyji^if 
Balaam  of  Tolu, 
Squilla,  each  1  drachn. 

Beat  all  together,  and  make  into  a  ball  wtth  honey, 
and  give  every  morning  fiuting. 

5901.  Drinit  for  the 

8. 
Tsrwatar, 

Lime  water,  of  eadi  half  a  pint 
Tincture  of  aquiUa,  half  an  ounces 

5908.  PoiBder  farihe 

a 

Tartar  emetic,  8  drachmai. 
Fowdoed  foSurlove,  half  a  drachoh 
Powdek«d  squill,  half  a  dradun. 
Calom^  1  scrufMe. 
Nitre,  3  drachpas^ 
Give  every  night  In  a  inalk 
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BOOS.  DhareUtlhlU. 
Redo,  tdtow,  1  Vb. 
KItre,  mUfapound. 
Hoii«tui|MBtlne,  half  a  pooiid. 
Tellov  ioap»  quarter  of  a  pound. 

Melt  the  min,  soap,  and  turpentliie  orer  a  akm 
Ire ;  when  cooling,  add  the  nitre  For  a  ftroQg 
dote,  anounce  and  a  baU^  fogr  a  mild  one  an  ounce. 
U  should  be  kept  in  mind,  that  mfld  diuretloi  are 
alwaya  equal  to  what  is  required;  and  that  itiong 
ffitintki  are  ahrajs  hurtfliL 

5901  DinreUe  Powden, 
TeBowfcstn,  powdered,  4  ounoea. 
Mitii^  ditto,  8  ooncea. 
Cveam  of  tartar,  ditto,  4  oanoei. 

Xk»^^%  \  or  10 drachma  nlghOy, wbkk  winft 
bones  will  rewBly  eat  in  a  mash, 

905.  Urine  DrMk, 
Glauber*!  salts,,  S  ounces* 
KlttOj  6  drachms. 
IMndve  In  a  {dnt  of  warm  water. 

59061  BmbneaUom.'-'CooUngJtr  Ii^w»maNoM», 

Oeulaid*s  extract,  half  an  ounce. 
Spirit  of  wine  or  brand  Jt  1  ounce. 
Soft  water,  1  quart 

Mindenrui  spirit,  4  ounces. 
liVater,  IS  ounces. 

S9G7.  Ar  SArolMk    ; 
Bay  salt,  bruised,  half  a  pound. 
Crude  sal  smmoniao,  Sounces. 
Bugarof  lead,  quarter  of  an  ounce.   ; 
Vinegar,  1  pint  and  a  balfl 
Watw,  1  pint 

5008.  For  the  Ettet. 
I. 
ftigar  of  lead.  1  draohiB. 
White  Titriol,  S  scruples. 
Water,!  pint 

Brandy,  1  ounce. 
Inftision  of  green  tea»  4  ounces. 
Tincture  of  opium,  9  drachma. 
InAidon  of  red  roses,  4  ounco. 

Rose  water,  6  ounces. 

CorroslTe  sublimate»  4  grains. 
Alkoh<d,  1  ounce. 
lime  water,  1  pint 

&, 
Alum,  powdered,  1  drachm.* 
Galoma,  half  ja  diachm. 

Mix,  and  insert  a  little  at  one  comer  of  the  eye. 
Tbe  custom  of  blowing  it  in  alarms  thehorse: 

5009L  FnerFanden, 
1. 
Tsttar  •metto,  S  dnobms. 
Mitre,  5  drachms. 

Antimonial  powder,  8  dnobms. 

Cream  of  tartar, 

Mitre^  of  each  4  drachms. 

5910.  Fever  Drink. 
S. 
Sweet  s|diit  of  nitre,  1  ounce. 
Ifindererus  spirit,  6  ounces. 
W^,  4  ounces. 

5B11.  Epidemie  Finer  Drink, 
4. 
Bwect  ^Arit  of  nitm,  1  ounce. 
Smple  oxymel,  6  ounces. 
Tartar  emeUc,  9  drachms. 

S9a.  MnUgnmd  Mpidemie  Finer. 


5. 


yeasL  of  each  4  ounoci. 
Sweet  spirit  of  nitre,  1  ounce. 


Common  salt,  ditta 
Oil  of  Titriol,  3  ounoea. 
Water,  1  ounce. 

Put  the  mixed  mangiow*^  and  nit  into  a  bason ; 
then,  haring  before  mixed  the  vitriol  and  water 
very  graduaDy,  pour  them  by  means  of  tones,  or 
any  thing  that  will  enable  you  to  stand  at  a  suStcimt 
distance,  on  the  articles  in  the  bason  gradually. 
As  soon  as  the  fUmes  rise,  retire  and  shut  up  the 
door  dose. 

6914.  B<Htf  Liquid, 
Oil  of  tttipenttne,  4  ounceiL 
XRr,4  ounces. 
Whale  oil.  8  ounces. 

This  softens  and  toughens  the  hooh  ektremdy» 
when  Imidied  orer  them  ni|^t  and  morning. 

5915.  Pwging  Medieinef. , 

Balls— very  mild. 
Aloes,  -powdered,  6  drachms. 
OH  of  turpentine,  1  drachm. 

.Miki. 
Aloes,  powdered,  8  drachma. 
Oil  of  tutp^itine,  1  drachm. 

Strong, 
Aloe^  powdered,  10  drachma. 
OU  or  turpentine^  1  drachm. 

Tbe  aloes  may  be  beaten  with  treacle  to  a  masSk 
Wding.  durinR  the  beating,  the  oR  of  tuipentlne. 
AD  vaoes,  oiTof  tartar,  cream  of  .'tartar,  Jaam,  Ac. 
are  usdess,  and  often  hurtftil  additions.^ 

fi91&  ZJpM  Furge. 
£psom  salts  dissolved,  8  ounces. 
Castor  oil.  4  ounces. 
Watery  mcture  of  aloes,  8  ounoeik 

Mix.i~The  watery  tincture  of  aloes  Is  auie  by 
beatloe  powdered  aloes  with  the  ydik  of  ogg^  addlv 
water  qy  degrees;  by  these  means  half  an  ounceoT 
aloes  may  be  suspended  in  eight  ounces  of  water; 
and  such  a  purge  is  uselUI  when  a  ball  cannot  be 
got  down,  as  in  partial  locked  jaw.  i 

fin?.  Scalding  MiHure  far  Fole  JBMI 

Corrosive  sublimatp,  finely  powdered,  1  drachm. 
Tellow  basUioon,  4  oftnoes. 

Horse  and  cow  dung, each  aboutS  iba. 
Tar,  hsATapound. 

6919.  Wcth  for eoHmgamt^  destroying Fnngmt  » 

nroudnetk,  ^,  ^ 
Lunar  caustic,  1  drachm. 
Water,  S  ounces.  . 

5990.  Wash  for  Mange. 
Corrodve  sublimate,  9  drachms. 
Spirit  of  wine  or  brandy,  1  ounce. 
l3ecoction  of  tobacco. 
Ditto  of  white  hellebore,  of  each  1  pint' 

Dissolve  the  ntercury  in  the  spirit  and  then  add 
the  decoctions. 

5991.  Ointments  for  Bean^. 
1. 
Turner's  cerate,  4  ounces. 
White  vitriol  powdered,  half  a  drachm. 
lATd,  4  ounces. 

5989L  Fbr  DSgesUng. 
2. 
Turner's  cerate,  9  ounces. 
White  vitriol,  1  drachm. 
Yellow  basilicon,  5  ounces. 


Simple  oxymel, 
Mindererus  spirit^ 


99fa  F^ndgaU&ns  Jbr  pnrMfing  k^ftCUd  StdUHt 

k.  M  '*WWi,  ^w^  , 

MabganaM,  9ounoesi 


Fbr  Mange, 
Sulphur  vivum,  8  ounces. 
Arsenic  in  powder,  9  drachms. 
Mercurial  ointmeirt,  9  ounces. 
Turacntine^  9  ounoea. 
Iato,  8  ounces. 
Mix,  and  dress  with  every  morning. 

300k  Far  Scab  or  Shab  in  Skees,  MtOlendtrs 
SeOenders  in  Horses,  and  JmU  SOXekes 
TmpHons  in  Cattle  in  general 

Camphor,  1  drachm. 
Bogar  of  l4ad,  half  a  drachm. 
Mercurial  ointment,  1  ounce. 


fS« 
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SicT.  VIII.     The  Shoeing  ofBorses. 

5925.  The  imjwrtance  of  the  subject  of  shoeing  to  the  agriculturist  is  suffidentlj 
attested  by  the  immense  number  of  inventions  which  the  ingenuity  of  philosophers  and 
artists  are  every  day  devising,  to  render  the  system  complete.     Almost  ev«y  veterinary 
professor  has  his  favorite  shoe ;  and  we  find  one  of  the  most  ingenious  of  the  present 
day  endeavoring  to  force  on  our  notioe,  and  introduce  into  our  stables  the  French 
method ;  which,  with  the  exception  of  the  mode  of  nailing  on,  White  observes,  is  the 
worst  he  ever  saw.  The  French  shoe  {Jig.  624  a)  has  a  wide  web  ^24 
towards  the  toe,  and  is  concave  above,  and  convex  below  (6),  on 
the  ground  sur&ce,  by  which  neither  the  toe  nor  heel  tou<^  the 
ground  (c) ;  but  the  horse  stands  pretty  much  in  the  same 
way  with  an.  unhappy  cat,  shod  by  unlucky  boys  with  walnut 
shells.     But  as  Blaine  observes^  in  reference  to  these  inven- 
tions, "No  one  form  of  foot  defence  can  be  offered  as  an 
universal  pattern.**  It  is,  he  continues,  plain  that  the  principles 
of  shoeing  ought  to  be  those  that  allow  as  little  departure  from 
nature  as  circumstances  will  justify.     The  practice  also  should 
be  strictly  consonant  to  the  principles ;  and  both  ought  to  coq- 
sist,  first,  in  removing  no  parts  but  those  which,  if  the  bare  hoof 
were  applied  to  natural  ground,  would  remove  of  themselves. 
Secondly,  in  bringing  such  parts  in  contact  with  the  ground 
(generally  speaking)  as  are  opposed  to  it  in  an  unshod  state; 
and  above  all,  to  endeavor  to  preserve  the  original  form  of  tl^e 
foot,  by  framing  the  shoe  thereto ;  but  never  to  alter  the  foot 
to  the  defence.     The  shoe  at  present  made  at  the  forges  of  the  most  respectable  smitfas 
in  the  cities  and  large  towns  throughout  Che  kingdom,  if  it  have  not  all  the  requisites^ 
ifi,  however,  so  much  improved  on,  that  with  some  alterations,  not  difiicult  eitho*  to 
direct  or  adopt,  is  the  one  we  shall  hold  up  as  the  most  eligible  for  general  shoeing.      It 
is  not  that  a  better  might  not  be  offered  to  the  notice ;  and  in  fact  such  a  one  we  shall 
present  to  our  readers ;  but  so  averse  are  the  generality  of  smiths  to  have  any  improve- 
ments forced  on  them,  and  so  obstinately  determined  are  they  to  adhere  to  the  forms 
handed  down  to  them  by  their  forefathers,  that  their  stupidity  or  malevolence,  or  both, 
frequently  makes  the  improvement  itself,  when  seemingly  acquiesced  in,  a  source  of 
irreparable  injury.     It  is  for  these  reasons  we  would  recommend  to  agriculturist  in 
general,  a  modified  slxie  of  tlie  common  stamp. 

5926.  The  imjrroved  shoe  fir  general  use  (Jig,  625.),  is  rather  wider  than  what  is 
usually  made.     Its  nail  holes  (a)  extend  no  further  towards  625 

the  heels  than  is  actually  necessary  for  security  ;  by  which 
the  expansion  of  these  parts  is  encouraged,  and  contraction 
is  avoided.  To  strengthen  the  attachment,  and  to  make  up 
for  this  liberty  given  to  the  heels,  the  nails  should  be  carried 
around  the  front  of  the  shoe  (c).  The  nail  holes,  on  the 
under  or  ground  surface  of  the  shoe  (a),  are  usually  formed 
in  a  gutter,  technically  called  theJitUering ;  but  in  the  case 
of  heavy  treading  powerful  horses,  this  gutter  may  be  omit- 
ted, or  if  adopted,  tlie  shoe  in  that  part  may  be  steeled. 
The  web,  should  be  quite  even  on  the  foot  or  hoof  surface 
(6),  and  not  only  be  rather  wider,  but  it  should  also  have 
rather  moie  substance  than  is  common :  from  half  an 
inch  to  five  eighths  in  thickness,  according  to  circumstance,  forms  a  fair  proportion  ; 
when  it  is  less  it  is  apt,  in  wearing,  to  bend  to  pressure  and  force  out  the  clinches. 
A  great  error  is  committed  in  setting  shoes  out  so  much  wider  than  the  heels  themselves  z 
this  error  has  been  devised  to  correct  another,  which  has  been  that  of  letting  horses  go  too 
long  without  shoeing ;  in  which  case,  if  the  heels  of  the  shoe  were  not  too  wide  origi- 
nally, as  the  foot  grew,  they  became  lost  within  the  heels ;  and  thus  bruised  and  pro- 
duced corns :  but  as  we  will  suppose  that  few  will  wish  to  enter  into  a  certain  error  to 
avoid  an  uncertain  one,  so  we  recommend  that  the  heels  of  the  shoe -should  stand  only 
wide  enough  to  prevent  the  expansion  of  the  quarters  pushing  the  heels  of  tiie  fieet  over 
the  outer  edge  of  the  heels  of  the  shoe :  for  which  purpose  if  the  iron  prefect  rather 
less  timn  a  quarter  of  an  inch,  instead  of  three. eighths,  or  even  half  an  inch,  as  it  fre- 
quently does,  many  advantages  will  be  gained.  Wlioever  attentively  examines  a  shoe 
well  set  off  at  the  heels,  as  it  is  termed,  will  find  only  one  third  of  its  fiat  siuiace 
protecting  the  heels ;  the  remainder  projects  beyond,  and  serves  but  to  fi>rm  a  shelf 
to  lodge  dirt  on ;  or  as  a  convenient  dip  for  another  horse  to  tread  on ;  or  for  the 
wearer  to  cut  his  own  legs  with  ;  or  to  afford  a  more  ready  hold  for  the  suction  of  dayej 
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grounds  to  force  off  the  shoe  by.  TKe  heels  of  the  common  shoe  are  likewise  not  in 
general  sufficiently  long  for  the  protection  of  the  foot ;  and  which  defect,  more  than  a 
want  of  width,  causes  the  tendency  to  press  on  the  crust  of  the  heels.  It  is  further  to  be 
obseryed,  that  if  the  decreased  width  of  the  outer  standing  of  the  heels,  and  the  in- 
creased width  of  the  web,  should  make  the  inner  angle  of  the  shoe  heel  in  danger  of 
interfering  with  the  frog,  the  comer  may  be  taken  off.  In  forging  this  shoe,  it  may  be 
bevelled,  or  left  plane  on  both  surfaces,  or  rather  nearly  so,  for  it  is  usual  with 
roost  smiths  to  thin  it  in  some  degree  towards  the  inner  edge.  This  shoe  is  appli- 
cable to  most  feet,  is  easily  formed,  and  as  such,  in  country  places  is  all  that  can  be 
eapected. 

5927.  The  i7\jurious  effects  of  bad  shoeing  would  only  require  to  be  known  to  excite 
every  endeavor  to  obviate  them ;  and  there  are  some  circumstances  in  the  more  common 
shoes  of  country  smiths,  that  ought  to  be  impressed  on  the  mind  of  every  agricultu- 
rist, and  guarded  against  by  every  one  who  possesses  a  horse.  It  is  too  frequently 
observed  ^t  the  ground  side  of  their  shoe  is  convex,  and  that  the  inward  rim,  when 
the  foot  is  on  the  ground,  is  the  lowest  part ;  on  which  it  is  evident  the  weight  must 
first  press ;  and  by  which  pressure,  the  crust  will  be  forcibly  thrust  on  tiie  extreme 
edge  of  the  shoe ;  and  the  only  resistance  offered  to  its  being  forced  from  it,  depends 
on  the  nails  and  clinches,  instead  of  its  just  application  to  the  ground,  and  the  sup- 
port derived  from  the  uniform  pressure  of  the  whole.  Every  shoe  should  therefore  be 
perfectly  level  on  its  ground  surface:  nor  should  any  shoe  be  put  on  that  has  not 
been  tried  on  a  j^ne  iron  purposely  made  for  such  trial ;  which  irons  are  kept 
in  some  smithies,  but  are  absent  from  too  many.  The  substance  of  the  shoe  should  be 
the  same  throughout,  forming  two  parallel  lines  of  upper  and  under  surface;  in 
plain  language,  the  heels,  instead  of  being  clubbed  as  is  too  frequent,  should  be  the 
exact  thickness  of  the  toe.  Neither  should  the  width  at  the  heels  diminish  in  the  pro- 
portion it  usually  does ;  on  the  contrary,  for  a  perfectly  formed  foot,  the  web  should 
present  an  uniform  width  throughout. 

5928.  Farieties  infirm  qffiot,  differences  in  sisce,  weight,  and  uses  of  horses,  will 
necessarily  make  deviations  in  the  form  and  substance  of  shoes.  The  very  shoe  recom- 
mended may  be  considered  as  a  variation  from  what  would  be  immediately  necessary, 
were  the  feet  generally  perfect ;  but  it  is  to  be  considered  that  there  are  but  very  few 
feet  but  what  have  undergone  some  unfavorable  alteration  in  their  form,  which  makes 
them  very  sensible  to  concussion.  It  is  for  this  reason,  therefore,  that  it  is  recommended* 
that  a  shoe  be  used,  for  general  purposes,  somewhat  wider  and  thicker  than  the  common 
one.  In  weak,  tender,  flexible  feet,  it  will  be  found  particularly  advantageous ;  and 
here  Uie  benefit  of  wide  heels  to  the  shoe  will  be  most  apparent.  Good  as  the  roads 
now  are,  yet  most  hones  are  occasionally  subjected  to  travel  on  bad  ones ;  some  know 
no  other :  to  these  the  addition  of  one,  or  at  the  most,  two  ounces  to  each  shoe  is 
nothing ;  but  the  ease  to  the  horse,  and  its  superior  covering,  as  well  as  support,  is  incal- 
culable. In  very  young,  very  light,  and  very  firm  feet,  the  width  and  substance  may 
be  somewliat  dimii^shed  at  pleasure,  and  particularly  in  situations  where  the  roads  are 
uniformly  good ;  but  a  very  long  and  extensive  experience  has  assured  us,  that  the 
shoe  portrayed,  is  one  well  calculated  to  meet  the  ordinary  purposes  of  travelling,  and 
the  present  state  of  the  art  of  horse  shoeing. 

5929.  An  improved  shoe  on  the  present  plan  (Jig.  626.},  would  be  found  to  unite 
all  the  perfections  of  the  modem  English  improvements,  626 

with  some  derived  from  our  neighbors  the  French.  What 

has  since  been  called  a  seated  shoe  was  introduced  by  Os- 

mer ;  but  from  the  obstinacy  and  ignorance  of  smiths,  as 

it  could  not  be  brought  into  general  use,  it  became  little 

thought  of,   until  revived  by   Clark  of  Edinburgh ;  by 

whom  it  was  patronized  and  recommended.     It  finally  was 

taken  up  by  Moorcroft,  and  has  ever  since  attracted  some 

attention,  and  continues  to  be  forged  in  some  shops  where 

the  work  is  superiorly  done;  and  where  the  employers 

have  liberality  enough  to  pay  for  such  work,  and  judgment 

enough  to  discriminate  between  its  advantages  and  those 

of  the  common  shoe.     If  to  this  shoe  were  added  the 

French  mode  of  fastening  it  to  the  foot,  we  think  the  improvement  would  almost 

shut  out  all  others.     On  examining  the  figure  it  will  be  seen  that  this  shoe  presents 

a  flat  surface  opposed  to  the  ground  (a),  but  a  concave  one  towards  the  sole  (b) ; 

but  that  this  concavity  does  not  begin,  as  in  some  seated  shoes  near  the  outer  edge, 

but  embraces  two  tbii^  only  of  the  web,  leaving  by  this  means  a  sufficient  surface 

for  the  crust:  but  this  bevelling  is  not  intended  to  reach  the  heels;  it  stops  short 

of  them  (c),  leaving  the  web  at  this  part  plane  for  the  heels  to  rest  upon.     The 
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giMt  sdfMriiigei  of  thb  waring  are,  fint;  that  as  the  cmtt  rests  on  a  flat  suiiaoe  imtead 
of  an  indiaed  plane,  as  moat  of  the  oommoo  foiled  shoes  present,  so  its  position  is 
maintained  entire,  and  the  inclination  to  contraction  is  in  a  great  degree  avoided.  The 
nailing  on  of  this  shoe  we  would  recommend  to  be  after  the  French  method,  wfaicfa 
consists  in  conical  nail  holes,  punched  with  a  square  countersink  (d),  into  which  are 
raceiTed  conical  nails  (e),  which  exactly  fill  up  the  countersink ;  by  which  means  so  long 
as  any  part  of  the  base  oif  the  nail  remains,  the  shoe  must  be  held  finnly  on,  and  which 
is  not  the  only  advantage  gained ;  for  the  nail  holes  bdng  obliquely  formed,  and  at  some 
distance  from  the  outer  rim,  act  less  detrimentally  on  the  crust  of  the  foot. 

5930.  To  prepare  tke  foot  for  the  ajjf)lication  of  th£  shoe  is  also  an  important  con- 
aidention.  Avoid  takiqg  off  more  than  one  shoe  at  a  time ;  otherwise  die  edges  of 
the  crust  become  broken  away.  Observe  that  the  clinches  are  all  carefully  removed. 
Let  the  rough  edges  of  the  6rust  be  rasped  away ;  after  which,  the  sole  should  be  pared 
throughout  until  a  strong  pressure  with  the  thumb  can  produce  some  yielding :  too 
strong  a  sole  tends  to  heat  and  contraction,  too  weak  a  one  will  not  require  paring. 
In  tins  paring  imitate  the  natural  arch  of  the  sole  as  much  as  possible.  The  line  of 
concavity  sliould  not  begin,  as  it  usually  is  made  to  do,  from  the  extreme  margin  of  the 
Ibot,  but  should  begin  ftom  the  inner  line  of  the  crust  only ;  by  which  means  the  crust, 
or  outer  wall  of  the  hoof,  will  have  a  firm  bearing  on  the  fiat  sur&ce  of  the  dioe.  Let 
fio  heated  fliioe  be  applied  to  correct  the  inequalities  that  may  be  left,  unless  it  is  for  a 
moment,  only  to  observe,  hot  not  bum  them  ;  but  still  more  carefully  avoid  putting  a 
plane  shoe  on  an  uneven  foot.  The  portion  of  sole  between  the  bars  and  quarters 
(^Jig,  €22  d)  should  be  always  pared  out  as  the  aurest  preventive  against  corns.  The 
beeb  also  should  be  reduced  to  the  general  level  of  the  foot,  never  allowing  their  haid- 
ness  to  serve  as  an  excuse  for  being  left ;  neither  suffer  the  inner  heel  to  be  lowoed 
more  dian  the  outer.  After  all  the  rest  has  been  done,  the  frog  should  be  so  trimsMd 
JM  to  remain  on  an  exact  level  with  the  returns  of  the  heels,  and  no  more.  The  custom 
of  taking  away  the  point  or  angle  of  the  horny  inflexions  of  the  heels,  under  the  false 
term  of  opening  the  heels,  is  to  be  carefully  avoided.  Let  all  these  operaticms  tie  per- 
ffarmed  with  a  drawing  knife.  The  butteris  should  never  be  allowed  to  come  near  flie 
fbot  of  any  horse  but  the  largest  and  coarsest  of  the  cart  breed. 

5931.  The  shoes  fonr  the  hind  foet  are  somewhat  different  to  the  fo>re,  being  a  little 
squarer  at  the  toe  fbr  about  an  inch ;  to  which  squareness  the  hoof  is  to  be  also  sdapled 
by  rasping  it  slightly  so,  avoiding,  however,  to  do  it  injuriously.  By  this  mode  s 
steady  point  of  bearing  is  afforded  to  the  hinder  feet  in  the  great  exertions  they  sre  often 
called  upon  to  make  in  galloping,  leaping,  &c.  They  are,  when  thus  formed,  less 
liable,  also,  to  interfere  with  the  fore  shoes  by  clicking.  When  horses  cUckoroves'  reach 
▼ery  much,  it  is  also  common  to  square,  or  rather  to  shorten  the  toes  of  the  hinder  shoes ; 
l>ut  not  to  do  so  by  the  horn ;  by  which,  the  hoof  meets  the  middle  of  the  fore  shoe 
itttteadof  the  shoe  itself;  and  the  unpleasant  noise  of  the  stroke  or  dick  of  one  fbot 
against  the  other  is  avoided.  ^27 

5932.  Varieties  which  fiecessarily  occur  in  shoeing.     Tlie  bar 
shoe  (Jig.  697.),  is  the  most  important  variety,  and  it  is  to  be 
regretted  that  so  much  prejudice  prevails  against  the  use  of  tliis 
shoe,  which  can  only  arise  from  its  supposed  unsightly  appear- 
ance as  betokening  unsoundness.     As  a  defence  to  weak  thin 
feet  it  is  invahiable,    as  it  removes  a  part  of  the  pressure  from 
the  heels  and  quarters,  which  can  ill  bear  it,  to  the  frog  which 
can  well  bear  it ;  but  a  well  formed  bar  shoe  should  not  have 
its  barred  part  raised  into  an  edge  behind,  but  such  part  should 
be  of  one  uniform  thickness  throughout  the  web  of  the  bar, 
which,  instead  of  being  the  narrowest,  should  be  the  widest  part 
of  the  shoe.   The  thickness  of  the  bar  should  be  greater  or  less  (a), 
so  as  to  be  adapted  to  take  only  a  moderate  pressure  from  the  frog.     When  the  fifog 
is  altogether  ulcerated  away  by  thrash,  the  bar  may  be  altogether  plain ;  but  this  form 
of  shoe  is  still  the  best  for  these  cases,  as  it  prevents  the  tender  surfiice  from  being 
wounded.     In  corns  this  shoe  is  invaluable,  and  may  then  be  so  made  as  to  lie  off  tbe 
affected  part,  vbich  is  the  great  desideratum  in  corns. 

5933.  The  huTiting  shoe  is  made  lighter  than  the  common  one,  and  it  is  of  conseqnence, 
that  it  is  made  to  sit  as  flat  to  the  foot  as  it  can  safely  do  without  pressing  on  die  sok : 
by  which  the  great  suction  in  clayey  gnninds  is  much  lessened.  Hunting  tan  dios 
should  also  be  as  short  at  the  heels  as  is  consistent  with  safety  to  the  foot,  to  avoid  tbe 
danger  of  being  pulled  off  by  the  hinder  shoes :  nor  should  the  web  project  at  all.  It 
IB  the  custom  to  turn  up  the  outer  heel  to  prevent  slipping ;  which  is  done  sons- 
times  to  both  fore  and  hind  feet,  and  sometimes  only  to  the  latter.  As  thb  preosutMV 
can  hardly  be  arroided  in  hilly  slippery  grounds^  it  should  be  rendered  asi  little  bHrtfal 
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M  poMiblo  by  makiog  tbe  trad  equal ;  to  which  purpose,  thicken  the  inner  heel  and 
turn  up  the  outer.  This  is  better  than  lowering  the  outer  heel  to  receive  the  shoe,  which 
still  leaves  botli  the  tread  and  foot  uneven. 

5934.  The  racing  shoey  or  plate,  is  one  made  as  light  and  slender  as  will  bear  the 
weight  of  tiie  horse,  and  the  operations  of  forging,  grooving,  and  punching:  to  enable 
it  to  do  which,  it  ought  to  be  made  of  the  very  best  Swedish  iron.  Three,  or  at  most 
four  nails,  are  sufficient  on  each  side ;  and  to  avoid  the  interfering  of  the  hind  with  the 
fore  feet,  the  heels  of  the  fore  shoes  are  made  as  short  as  they  can  safely  be.  As  racers 
are  shod  in  the  stable,  the  owners  should  be  doubly  careful  that  the  plate  is  an  exact  fit. 
Many  pairs  ought  to  be  brought  and  tried  before  any  are  suffered  to  be  put  on,  and 
which  is  more  important  than  is  at  first  considered. 

39S5.  Grass  shoes  or  tips  are  very  short  pieces  placed  on  Uie  toe  alone,  in  horses 
turned  to  grass  in  summer  ;  at  which  time  Uiey  are  essentially  necessary  to  guard  the 
fore  feet,  which  otherwise  become  broken  away,  and  irretrievably  injured.  They  should 
be  looked  at  occasionally  to  see  that  they  do  not  indent  themselves  into  the 
soles. 

5936.  Frost  shoes*  (fi^.  628  a)  have  the  ends  turned  up  to  prevent  A28 
the  foot  from  sliding ;  unless  the  turning  up  or  calkin  be  hardened, 
they  soon  wear  level  and  require  to  be  renewed,  to  the  injury  of  the  foot 
by  such  frequent  removals.  To  remedy  this,  many  inventions  have 
been  uied ;  one  of  the  best  of  these  is  that  of  Dr.  Moore,  in  which 
the  frost  clip  is  made  distinct  and  moveable  by  means  of  a  female 
screw  (6)  worked  in  it,  to  which  a  knob  or  wedge  (c)»  and  male 
screw  Id)  are  adapted  ;  a  key  (e)  being  used  for  fixing  or  remov- 
ing it. 

5937.  High  calkins,  or  turn  ups,  however  objectionable  in  ge- 
neral shoeing,  yet,  in  precipitous  counties,  as  those  of  Devonshire,  Yorkshire,  and 
of  Scotland,  &c.,  are  absolutely  necessary  for  their  draught  horses.  It  greatly  obviates 
the  evils  of  uneven  pressure,  if  a  calkin  be  also  put  to  the  toe ;  and  it  would  be 
still  better  were  tliese  calkins  steeled,  particularly  the  fore  ones. 

5938.  The  shoeing  of  diseased  feet  is  necessarily  very  various,  and  is  too  often  left  to 
the  discretion  of  tlie  smith,  by  which  the  evils  themselves  are  greatly  aggravated,  if  he 
be  ignorant.  The  most  prominent  alterations  for  these  purposes  will  be  found  described 
under  the  respective  diseases  of  the  feet  requiring  them. 

5939.  Horse  pattens  are  in  use  by  some  cultivators  who  occupy  soft  or  mossy  soils. 
Those  esteemed  the  best  are  constructed  of  ald^  or  elm,  and  are  fixed  to  the  hoof  by 
means  of  three  links  and  a  staple,  through  each  of  which  passes  a  leathern  strap  that 
goes  twice  round  the  hoof,  and  is  fastened  by  a  buckle.  The  staple  is  placed  behind 
the  patten,  which  is  ten  inches  one  way,  by  ten  and  a  half  the  other.  The  links  are 
about  three  inches  in  length,  and  rivetted  through  pieces  of  hoop  iron  to  prevent  the 
wood  from  splitting.  After  numerous  trials  it  has  been  found  that  pattens  made  in  this 
way,  answer  the  purpose  better  than  any  other  kind.  {Farm.  Mag, ) 

Sect.   IX.     Criteria  of  the  Qualities  of  Horses  for  varioiu  purposes. 

5940.  The  general  criteria  of  the  qualities  of  a  horse  are  derived  from  inspection  and 
trial.  His  outward  appearance  among  judges  affords  a  pretty  just  criterion  of  liis  powers, 
and  a  moderate  trial  usually  enables  the  same  judgment  to  decide  on  the  disposition  to 
exercise  such  powers. 

5941.  The  criteria  of  a  horse  derived  from  his  color  have  been  already  noticed.  (5629.) 
As  a  general  principle  dark  are  prensrable  to  light  horses,  except  in  the  instance  of 
black,  M'bich  has  fewer  good  horses  widiin  its  range,  particularly  in  the  lighter  breeds, 
than  any  other.  Grey  horses  are  also,  in  some  degree,  an  exception  to  the  rule ;  for 
there  are  many  good  greys.     Bay  and  brown  are  always  esteemed  colors. 

5942.  The  criteria  of  action  are  derived  from  a  due  consideration  of  the  form  gene« 
rally,  and  of  the  limbs  particularly ;  as  well  as  from  seeing  the  horse  perform  his  paces 
in  hand. 

5943.  The  criteria  of  hardihood  are  derived  from  the  form  of  the  carcase,  whidi  should 
be  circular,  or  barrelled ;  by  which,  food  is  retained,  and  strength  gained,  to  perform 
what  is  required.     Such  horses  are  also  generally  good  feeders. 

5944.  The  criteria  of  spirit,  vigor,  or  mettle,  as  it  is  termed,  are  best  derived  from 
trial.  It  should  always  be  kept  in  mind,  that  a  hot  fiery  horse  is  as  objectionable  as  a 
horse  of  good  courage  is  desirable.  Hot  horses  may  be  known  by  their  disinclination  to 
stand  still ;  by  their  mettle  being  raised  by  the  slightest  exercise,  especially  when  in 
company.  Such  horses  seldom  last  long,  and  under  accident  are  impetuous  and 
frightened  in  Uie  extreme.  A  good  couraged  horse,  on  the  contrary,  moves  with  readi. 
ness  as  well  alone  as  in  company :  he  carries  one  ear  forward  and  one  backward;  Is  at- 
tentive and  cheerful,  loves  to  be  talked  to,  and  ouressed  even  while  on  his  joomey ;  and 
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If  in  double  harness,  will  play  with  hia  mate.  Gcod  couraged  honea  axe  aliraya  tbebest 
tempered^  and,  under  difficultios,  are  by  far  the  most  quiet,  and  least  disposed  to  do 
mischief. 

5915.  TkeeriteHaqfa  race-hone,  deriyed  from  foiro,  are,  that  be  have  the  grnteit  pmrihle  qasB- 
tltjr  of  bone,  muicle,  and  sinew,  in  the  most  coadenaed  fonn.  There  should  be  a  geneial  fength  of  parts 
to  afTord  stretch,  scope,  and  elasticity,  with  great  muscles  1  ardened  by  condition,  to  act  on  t^  length  of 
these  parts  advantageouslv.  In  particular  nis  hind.Umbs  should  be  ftimished  with  ample  thigh*,  and 
broad  nocks,  which  should  be  low  set  His  fore  arm  ou|^t  also  to  be  broad,  and  the  knee,  like  the  hock^ 
should  be  near  the  ground. 

5946L  7%«  criteria  qfa  hunter  are,  that  he  have  somewhat  similar  proportions  with  the  raoer,  but  wid» 
more  bulk  to  enable  him  to  continue  his  exertions  lonscr,  and  to  carnr  more  weight  In  him,  a  good  car. 
ease  is  etfentially  necessary  to  At  him  to  go  through  a  long  cluue ;  and  the  rawe,  if  he  be  required  to  bunt 
more  than  one  or  two  days  in  the  weeL  Some  light  cartased  horses  will  do  onedaT*s  hunting  work  a 
week  venr  well ;  but  knocx  up  at  more.  Tlie  hunter  should  be  w^  formed  in  bis  loins,  and  wril  let 
down  in  his  thl^s  to  propel  him  forward  in  bis  gallop^  and  give  him  straigth  to  rise  sufficiently  to  cover 
his  leaps.  It  Is  also  of  great  use  to  a  hunter  to  be  a  ^ooA.  trotter;  many  such  horses,  when 
fktigued,  break  out  of  the  gallop  and  relieve  themselves  by  trotting,  particulariy  over  heavy  grouwL 

5947.  The  eriieria  of  a  hackney.  If  it  be  uecessary  that  the  hackney  be  well  Ibniied 
behind  to  give  him  strength,  and  to  propel  him  forward,  it  is  even  of  more  conaequenoe 
that  he  be  well  formed  before ;  and  in  this  kind  of  horse  the  hind  parts  are  in  some  mca. 
sure  subordinate  to  the  fore,  as  safety  is  preferable  to  speed.  The  head  in  the 
hackney  should  be  small,  and  well  placed  on  a  neck  of  due  length  and  substance  to 
make  a  proper  appui  for  the  bridle ;  and  that  proper  resistance  to  the  hand,  so 
pleasant  to  the  feel,  and  so  necessary  for  ease  and  safety.  The  shoulders  should  be  ol>> 
lique  and  well  furnished  with  muscle,  but  not  heavy ;  and  the  withers  in  particular 
should  be  high.  The  elbows  should  be  turned  rather  out  than  in,  and  the  legs 
should  stand  out  straight,  and  by  no  means  fall  under  the  horse,  or  it  betokens  a 
stumbler.  Tbe  pasterns  should  neither  be  too  oblique,  which  bespeaks  weak« 
ness;  nor  too  straight,  which  wears  the  horse  out,  and  is  unpleasant  to  the  rider.  The 
carcase  should  be  round,  or  the  horse  will  be  washy  and  weak ;  the  loins  strai^it, 
wide,  and  ribbed  home ;  the  thighs  of  good  substance ;  and  although  the  being  cat- 
hammed,  or  having  the  hocks  turned  inwurds,  is  defective  in  beauty,  it  often  bespeaks  a 
trotter. 

5918.  Tke  criteria  of  a  cavaJry  korte  are,  that  he  have  considerable  extension  of  bulk  or  sise,  to  enaUe 
him  to  carry  weight,  with  good  carcase  to  allow  him  to  feed  coarsely,  and  yet  thrive  at  piquet  or  on  attvkc 
He  should  have  also  liberty  of  action ;  but  great  speed  Is  not  requisite  The  b^  cavalry  horse*  aie 
those  formed  of  the  united  properties  of  hackneys,  and  very  light  draught  horses. 

5949.  The  criteria  of  road  horset  for  quick  draughty  or  coach,  chariot,  stage  and  post 
chaises,  &c.,  are  derived  from  the  immediate  purposes  for  which  they  are  intended; 
as  requiring  either  strength  or  speed  in  greater  proportions.  To  make  them  safe,  the  fore- 
hand should  rise,  the  back  should  be  straight,  the  step  should  be  short  but  quick,  which 
fatigues  least.  As  they  approach  the  hunter  in  form,  they  are  best  fitted  for  quick 
work  ;  and  as  they  resemble  the  best  kind  of  light  agricultural  horses,  they  are  calcu- 
lated for  heavy  draught,  as  coaches,  &c.  But  in  all,  a  portion  of  blood  gives  courage^ 
durability,  and  condenses  strength  into  lessened  bulk ;  by  which  activity  is  gained.  It 
is  of  great  consequence  to  a  coach-horse  that  the  neck  and  head  be  so  form^  as  to  be 
enabled  to  rein-in  well  to  the  bridle. 

5950.  The  criteria  of  a  dray-horse  are,  that  he  be  very  broad-breasted  and  muscular,  and 
thick  in  the  shoulders,  which  should  not  lie  backward.  Nor  should  the  fore-hand  be  up, 
as  recommended  in  the  road-horse  ;  for,  by  holding  up  their  heads,  such  horses  may  be 
choked  by  the  collar,  as  they  would,  if  so  formed,  draw  too  much  by  the  throat,  and  thelr 
wind  being  thus  stopped,  would  be  in  danger  of  falling  down.  The  neck  of  a  dray-horse 
is  not  tlie  better  for  being .  long,  and  the  head  should  be  proportionate  to  it.  Like  all 
horses,  he  should  be  chosen  with  short  legs,  and  good  strong  hoofs.  He  ought  to  be  diick 
in  his  thighs,  and  large  in  bone  ;  but  above  all,  he  ought  to  be  a  steady  collared  horse, 
with  courage  to  make  him  true  to  a  severe  pull ;  and  yet,  without  a  hot  fiery  ^irit  to 
make  him  fretful. 

5951.  The  criteria  of  a  waggon^orte  are,  in  some  respects,  different  from  those  of  the 
dray-horse.  He  should  be  more  weighty,  and  altogether  larger.  Rapidity  of  motion  is 
greatly  subordinate,  in  the  heavy  stage- waggons  usually  seen  on  our  roads,  to  strength. 
It  is  all  collar  work ;  nothing  is  gained  from  the  momentum  of  the  draped  mask 
which,  the  instant  the  pull  ceases,  stands  still.  The  waggon  horse  should  be  patient  in 
the  extreme ;  willing  to  lie  to  his  collar  up  bill,  and  yet  settle  into  his  own  share  of  work 
on  level  ground.  As  his  exertions  are  constant,  it  is  of  the  greatest  consequence  that  he 
be  a  good  feeder. 

5952.  The  criteria  of  a  horse  peculiarly  adaj)ted  to  the  labors  of  ajrricuUure,  are  thus 
given  by  Culley.  Ilis  head  should  be  as  small  as  the  proportion  of  the  animal  will  ad- 
mit ;  his  nostrils  expanded,  and  muzzle  6ne ;  his  eyes  cheerful  and  prominent ;  his  ean 
small,  upright,  and  placed  near  together ;  his  neck,  rising  out  from  between  bis  shoulders 
with  an  easy  tapering  curve^  must  join  gracefully  to  tlie  head  ;  his  shoulders,  being  well 
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thrown  back,  must  also  go  into  his  neck  (at  what  is  called  the  points)  unperceive^y  which 
perhaps  facilitates  the  going  much  more  than  the  nanrow  shoulder ;  the  ann,  or  fore- 
thigh,  should  be  muscular,  and  tapering  from  the  shoulder,  to  meet  a  fine,  straight, 
sinewy,  and  bony  leg ;  the  hoof  circular,  and  wide  at  the  heel ;  his  chest  deep,  and  full 
at  the  girth ;  his  loins  or  fillets  broad  and  straight,  and  body  round ;  his  hips  or  hooks 
by  no  means  wide,  but  quarters  long,  and  tlie  tail  set  on  so  as  to  be  nearly  in  tlie  same 
right  line  as  his  back ;  lib  thighs  strong  and  muscular ;  his  legs  clean  and  fine-boned ; 
the  leg-bones  not  round,  but  what  is  called  kufuf  or  flat. 

5953.  The  chirfpoinis  in  a/arming  cart-horse,  in  the  opinion  of  the  author  of  the  New 
Farmer**  Calendar,  are,  '*  neck  not  long,  nor  too  thick ;  short  legs,  rather  flat  than 
round  and  gummy ;  fore-feet  even,  not  too  distant ;  wide  chest;  strong,  but  not  high* 
shoulders ;  considerable  length  of  waist,  supported  by  a  wide  loin  ;  quarters  full,  and 
rather  raised ;  strong  muscular  thigh ;  size,  fiAeen  hands  one  inch,  to  sixteen  hand9  high. 
Being  somewhat  forelow,  gives  them  an  advantage  in  draught ;  and  a  moderate  length 
of  waist  insures  speed  in  the  walk. 

5954.  The  hone  uted  in  husbandry,  according  to  the  writer  of  the  Experienced 
Farmer^  ought  to  be  larger,  but  in  other  respects  like  the  road  horse ;  and,  instead  of 
walking  two  or  throe  miles  an  hour,  be  able  to  walk  four  or  five.  In  that  case  he 
would  be  able  both  to  plough  more  land  in  a  given  time,  and  work  in  the  cart  or  wag- 
gon with  more  dispatch,  when  wanted.  In  liarvest  t^me,  a  nimble  and  strong  horse  is 
valuable.  In  drawing  manure  into  the  field,  or  com  to  the  market,  the  farmer  will  also 
find  his  account  in  strength  and  activity ;  for,  as  the  draught  in  all  these  cases  is  light 
one  way,  such  horses  would  do  their  business  with  speed.  The  small  farmer  need  not 
with  this  kind  of  horse  keep  an  idle  one ;  he  might  carry  his  master  to  market,  and 
)>lough  the  remainder  of  the  week. 

5955.  In  a  horse  for  the  plough,  according  to  Brown,  both  strength  and  agility  are  re- 
quired ;  a  dash  of  blood,  therefore,  is  not  disadvantageous.  It  b  not  size  that  confers 
strength,  the  largest  horses  being  often  soonest  worn  out.  A  quick  even  step,  an  easy 
movement,  and  a  good  temper,  are  qualities  of  the  greatest  importance  to  a  working 
horse ;  and  the  possession  of  them  b  of  more  avail  than  big  bones,  long  legs,  and  a 
lumpy  carcase.  To  feed  well  is  also  a  property  of  great  value ;  and  thb  property,  as 
all  judges  know,  depends  much  upon  the  sfaaiie  of  the  barrel,  deepness  of  chest,  strength 
of  back,  and  she  of  the  hips  or  hooks  with  which  the  animal  is  furnished.  If  straight 
in  the  back,  and  not  over  short,  high  In  thti  ribs,  and  with  hooks  close  and  round,  tlie 
animal  is  generally  hardy,  capable  of  undergoing  a  great  deal  of  fatigue,  without  lessen- 
ing  hb  appetite,  or  impairing  his  working  powers ;  whereas  horses  that  are  sharp  pointed, 
flat  ribbed,  hollow  backed,  and  wide  set  in  tlie  hooks,  are  usually  bad  feeders,  and  soon 
done  up  when  put  to  hard  work. 

5956.  The  criteria  of  a  horse*  sage  are  derived  from  the  appearance  of  the  teeth.  Ac- 
cording to  La  Fosse  the  younger,  there  are  these  appearances.  The  horse  is  foaled  with 
six  moUr  or  grinding  teeth  in  each  jaw  {Jig,  629  a)  \  the  tenth  or  twelfth   day  after,  the 
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two  front  nippers  (a)  appear  above  and  below,  and  in  fourteen  or  fifteen  days  from  this, 
the  two  intermedbte  [bb)  are  pushed  out ;  tlie  comer  ones  (c  c)  are  not  cut  till  three 
months  after.  At  ten  months  the  incisive  or  nippers  are  on  a  level  with  each  otiier,  the 
front  less  than  the  middle,  and  these  again  Isss  than  the  comers ;  they  at  thb  time  have 
a  very  sensible  cavity  («f}.  At  twelve  mootlis  this  cavity  becomes  smaller,  and  the 
animal  appears  with  four  molar  teeth  on  each  side,  above  and  below,  three  of  the  tempo- 
raneous  or  colts*,  and  one  permanent  or  horse  tootli :  at  eighteen  the  cavity  in  the  nippers 
is  filled  up,  and  there  are  five  grinders,  two  of  the  horse,  and  three  temporaneous  :  at 
two  years,  {Jig,  6S0.)  the  first  of  the  colt's  molar  teeth  in  each  jaw,  above  and  below,  are 
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plAce  to  Ihe  permanent  ones:  at  three  and  a  half  the  middle  nippera  are  likewise  removed, 
at  which  period  the  second  milk-molar  falls :  at  four  years,  the  hone  b  found  with 
molar  teeth,  five  of  his  new  set,  and  one  of  his  last:  at  four  years  and  a  half  the 
nippers  of  tiie  colt  fnll  and  give  place  to  the  permanent  set  (^fig,  629  «),  and  the  last 
poraneous  grinder  disappears :  at  five  years  old  the  tushes  in  Uie  horse  usually  appear  : 
at  five  and  a  half  they  are  completely  out,  and  the  internal  wall  of  the  upper  Dippers, 
which  before  was  incompletely  formed,  is  now  on  a  level  with  the  rest ;  at  Ibis  period 
the  incisive  or  nippers  have  all  of  them  a  cavity  formed  in  the  substance  between  tbe 
inner  and  outer  walls,  (Jig,  629  f)  and  it  is  the  disappearance  of  this  that  marks  the 
age :  at  six  years  those  in  the  firont  nippers  below  are  filled  up,  (fy.  630  e)  tlie 
tushes  are  likewise  slightly  blunted  :  at  seven  years  the  mAk  or  cavity  in  the  middle 
nippers  is  filled  up,  and  the  tushes  a  little  more  worn  (Jig,  630/)  :  at  eight  years  old 
the  comer  nippers  are  likewise  plain,  and  the  tushes  are  round  and  shortened.  (^.  €SOg) 
In  mares,  the  incisive  or  nippers  alone  present  a  criterion  (Jig,  630  a) ;  at  tlus  period 
the  horse  is  said  to  be  aged,  and  to  have  lost  his  mark ;  but  among  good  judgin  the 
teeth  still  exhibit  sufllcient  indications.  At  nine  the  groove  in  the  tushes  is  worn  awacy 
nearly,  and  the  nippers  become  rather  rounded:  at  ten  these  appearanns  are  stiU 
stronger :  at  twelve  the  tushes  only  exhibit  a  rounded  stump,  the  nippers  push  forward, 
become  yellow,  and  as  the  age  advances,  appear  triangular  and  usually  uneven. 

5QS7.  M.  St.  Self  the  late  profeiaor  of  th«  English  Veterinary  College,  used  to  aaiert,  that  after  eiplit 
yean  the  cavities  in  the  anterior  or  upper  incisive  teeth,  are  filled  up  with  equal  regularitj ;  tbua  tkomx 
dghtto  ten  the  front  ones  were  filled  up,  from  ten  to  twelve  the  two  middle,  and  from  twdve  to  ftortoen 
those  of  the  comer ;  but  though  some  pains  have  been  taken  to  ascertain  this,  it  does  not  iqapcar  that 
tbedisappeaxaDce  of  the  cavities  in  these  teeth  is  attended  with  sufficient  regularity  to  wanantoom^idi 
confidence. 

5958.  7b  make  a  eoli  appear  older  than  he  really  is,  both  breeders  and  dealers  very  commonly  diaw  the 
nippers,  particularly  the  comer  ones ;  by  which  means  the  permanent  set  which  are  underaeatta  iajne> 
diateW  appear,  and  the  animal  is  thus  fitted  for  sale  before  he  otherwise  would  be. 

5959.  To  make  a  hone  look  pounger  than  he  realip  w,  dealers  perform  an  operation  on  the  teeth  caOed 
Ushopiring  (from  the  name  of  a  noted  operator) ;  which  consists  in  nukihg  an  artificial  cavity  in  the  nippers^ 
after  the  natural  one  has  been  worn  out  by  age,  by  means  of  a  hard  shan>  tool ;  which  cavity  la  then  binned 
black  by  a  heated  instrument  But  no  art  can  restore  the  tushes  to  their  form  and  height,  as  veil  as  their  is- 
temal  grooves^  It  is,  therefore,  common  to  see  the  best  judges  thrast  their  finger  into  a  horse's  mouth,  c 
tenting  themselves  with  merely  feeling  the  tush.  To  less  experienced  judges  other  appearances  present  thi 
selves  as  aids.  Horses,  when  aged,  usually  become  hollow  above  the  eyes,  the  hoofs  appear  nigged,  the  on 
lip  fklls,  and  if  grey,  they  become  white.  In  this  country,  where  hones  are  so  early  worked  before  the 
fnme  is  consolidate,  and  where  afterwards  they  continue  to  be  exerted  unceasingly  on  hard  roads,  ic  Is 
not  uncommon  to  find  a  horse  at  six  years  old,  feeble,  debilitated,  and  exhibiting  all  the  marks  of  old  a^t^ 
except  in  his  mouth  :  on  the  contrary,  when  the  animal  falls  into  other  hands,  at  ten  or  twelve  he  has 
all  the  vigor  of  youth,  and  his  teeUi  are  the  only  parts  that  present  an  indication  of  age :  it  is,  there, 
fore,  more  useftil  to  examine  the  general  appearance  of  the  animal,  than  to  be  guided  altogether  by  the 
marks  in  the  teeth ;  a  too  ulrict  adherence  to  which,  Blaine  otiserves,  leads  into  great  error  on  the  sah. 
Ject  of  the  age  of  horses.  The  commonly  received  marks,  he  says,  grant  not  a  criterion  of  a  third  of  the 
natural  life  of  the  animal,  nor  of  one  half  of  the  time  in  which  he  is  perfectly  useful.  Many  good 
judges  will  not  purchase  a  horse  for  hunting  earlier  than  eight  years  old,  and  regard  him  only  in  bis  prime 
at  twelve.  A  gentleman  at  Dulwich  has  a  monument  to  the  memory  of  each  of  three  sevoal  hocns, 
which  died  In  his  possession  at  the  age  of  thirty-five,  thirty.seven,  and  thirty-nine  years;  the  Utter  of 
which  was  suddenly  tal^en  off  by  a  fit  of  colic,  having  been  in  harness  but  a  rew  hours  before.  Cnlley 
mentions  a  horse  of  forty.five ;  and  an  instance  lately  occurred  of  one  which  lived  to  fifty.  BUne,  m 
continuation,  draws  the  following  comparison  between  the  relative  situations  of  the  sute  of  the  coswUta- 
tion,  between  the  horse  and  man,  under  the  ordinary  circumstances  of  care  towards  each.  The  fint  five 
years  of  the  horse,  may  be  con^dered  as  equivalent  to  the  first  twenty  of  a  man  :  a  horse  of  ten  as  a  man 
of  forty ;  of  fifteen  as  a  man  of  fifty  ;  of  twenty  as  a  man  of  dxty ;  of  twenty-nve  as  a  man  of  seventy  ; 
of  thirty  as  a  man  of  eighty ;  and  of  thirty-five  as  a  man  of  ninety.  ( VeL  Outlines,  p.  35.) 

Sect.  X.     Of  Breediing  Hones, 

5960,  The  general  principles  of  breeding  we  have  already  laid  down  at  lengtb,  (1994.)> 
and  have  here  to  notice  what  are  considered  the  best  praictices  in  the  choice  of  stallicas 
and  mares,  and  in  the  treatment  of  the  latter  during  pregnancy.  Unfortunately,  how. 
ever,  much  less  attention  has  been  paid  to  breeding  horses,  than  to  bteeding  cattle  or 
sheep  ;  though,  as  Brown  has  observed,  a  pound  of  horse  flesh  is  worth  two  of  that  of 
any  other  stock  ;  and  it  costs  just  as  much  to  breed  a  bad  horse  as  a  good  one.  Eveiy 
one,  an  eminent  writer  observes,  exercises  some  degree  of  judgment  in  regard  to  the 
stallion ;  but  there  are  few  breeders,  comparatively,  who  hesitate  to  employ  very  UU 
formed  and  worthless  mares,  and  often  tolely  because  they  are  unfit  for  any  thing  ebe 
than  bringing  a  foal.  All  tlie  best  writers  on  agriculture  reprobate  this  absurd  and  un* 
profitable  practice.  «  In  the  midland  counties  of  England,  the  breeding  of  cart  bones 
is  attended  to  with  the  same  assiduity  as  that  which  has  of  late  years  been  bestowed  on 
cattle  and  sheep ;  while  the  breeding  of  saddle  horses,  hunters,  and  coach  hones  is* 
almost  entirely  neglected  ;  or  left  almost  wholly  to  chance,  even  in  Yorkshire,  —  I  mean 
as  to  females.  A  breeder  here  would  not  give  five  guineas  for  the  best  brood  mare  in 
the  kingdom,  unless  she  could  draw  or  carry  him  occasionally  to  market ;  nor  a  guinea 
extraordinary  for  one  which  could  do  both.  He  would  sooner  breed  from  a  rip, 
which  he  happens  to  have  upon  his  premises,  though  not  worth  a  month's  keep.  But  how 
absurd  I  The  price  of  the  leap,  the  keep  of  the  mare,  and  the  care  and  keep  of  ber 
progeny,  from  the  time  tbey  drop  to  the  time  of  sale,  are  the  aame,  whether  they  be 
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sold  from  ten  to  fifteen,  or  ftom  forty  to  fifty  pounds  each."  (HarAaTi  Economy  rf 
Torkthirei  vol.  ii.  p.  166.) 

5961.  In  those  dutrictt  vakere  the  breeding  <f  hortet  ii  carried  on  upon  a  large  icole 
and  a  reguXar  plan^  the  rearing  of  stallions  forms  in  8<Hne  degree  a  separate  branch ;  and 
is  confined,  as  in  the  case  of  bulls  and  rams,  to  a  few  eminent  breeders.  Tliese  stallions, 
which  are  shown  at  the  different  towns  in  the  vicinity,  sometimes  sent  to  be  exhibited  at. 
a  considerable  distance,  are  let  out  for  the  whole  season,  or  sold  to  stallion  men,  or  kept 
by  the  breeder  himself,  for  covering  such  mares  as  may  be  offered,  at  a  certain  price  per 
head ;  and  this  varies  according  to  the  estimation  in  which  the  horse  is  held,  and  some- 
times  according  as  the  mare  has  more  or  less  of  what  is  called  blood.  For  farm  mares, 
the  cham  for  covering  by  a  stallion  of  the  same  kind  is  commonly  about  a  guinea, 
with  halt-»-crown  to  the  groom ;  and  it  is  a  common  practice  in  the  north,  to  agree  for 
a  lower  rate  if  the  mare  does  not  prove  with  foal ;  sometimes  nothing  more  is  paid  in 
that  case  than  the  allowance  to  the  groom. 

5962.  In  choosing  the  parentSt  or  stallion  and  mare,  regard  must  be  had  to  the  kind  of 
stock  desired  to  be  bred.  Whatever  may  the  particular  purpose  of  the  breed,  a  stallion 
ought  first  to  possess  all  the  general  properties  of  a  good  horse,  and  next  the  charac- 
teristic criteria  of  the  desired  stock,  lie  produce,  whether  a  male  or  female,  much  more 
frequently  acquires  and  retains  the  form,  make,  marks,  and  dbposition  of  the  sire  than 
the  dam.  On  this  account,  stallions  witli  the  least  appearance  of  disease,  blemish,  or 
bodily  defect  of  any  kind,  where  there  is  the  slightest  probability  of  its  bdng  transmitted 
to  the  offspring,  should  be  rejected  as  improper.  And  it  is  even  considered  by  some, 
necessary  to  descend  to  the  minutiae  of  symmetry  in  the  head,  neck,  shoulder,  fordiead, 
ribs,  back,  loins,  joints,  and  pasterns,  attending  even  to  a  strict  uniformity  in  the  form, 
make,  and  texture  of  the  hoofs :  and,  were  it  possible,  even  to  ascertain  the  temper  and 
disposition  of  botli  sire  and  dam,  in  order  to  avoid  the  procreation  of  vices  or  imper- 
fections. But  provided  either  parents  be  free  from  hereditary  infirmities,  disorden 
which  arise  from  accident  ara  of  no  consequence. 

5963i  The  general  properties  required  in  a  breeding  mare,  are  a  good  shape,  a  gentle 
disposition,  a  large  carcase  conformably  to  her  height,  and  belly  well  let  down  ;  she  must 
be  perfectly  free  from  all  sorts  of  blemishes  and  defects.  The  size,  frame,  bone,  strength, 
and  blood,  will  of  course  be  regulated  by  the  purposes  of  the  breeder. 

5964.  I%e  mare  which  is  intended  to  supply  draughi-colts  should,  according  to  the  author 
of  the  S^/nofids  of  Husbandry,  be  large  limbed,  close  jointed,  short  decked,  wide  chested, 
home  ribbed,  with  a  capacious  body ;  her  eyes  good,  and  her  nostrils  large  and  open ;  in 
diposition  she  ought  to  be  gentle  and  tractable ;  of  a  constitution  healthy  and  vigorous, 
free  from  any  blemishes  either  hereditary  or  acquired.  The  horse  should  be  bold  and 
spirited,  well  made,  and  of  a  kindly  disposition ;  his  constitution  should  be  strong,  his 
temper  good,  and,  in  short,  neither  in  mind  or  body  ought  he  to  be  contaminated  with 
vices  or  disease  of  any  kind  ;  since  on  the  good  qualities  and  strength  of  constitution  in 
the  sire  and  the  dam  depends,  in  a  great  measure,  the  future  welfare  of  the  colt. 

5965.  The  age  at  which  a  stallion  and  mare  should  he  allowed  to  copulate  is  sot  deter- 
mined by  uniform  practice ;  and  is  made  to  depend,  in  some  measure,  on  the  degree  of 
maturity,  which,  in  animals  of  the  same  species,  is  more  or  less  early,  according  to 
breed  and  feeding.  Yet  it  would  seem,  in  general,  to  be  an  improper  practice  to  allow 
animals  of  any  kind  to  propagate,  while  they  are  themselves  in  a  raw  unformed  state, 
and  require  all  the  nutriment  which  their  food  affords,  for  raising  them  to  the  ordinary 
size  of  the  variety  to  which  they  belong.  It  may,  therefore,  be  seldom  advisable  to  em- 
ploy the  stallion  till  he  is  about  four  years  old,  or  the  mare  till  she  is  a  year  older,  and 
if  the  stallion  be  five  also  it  is  better,  and  still  more  so  if  he  be  six  or  seven.  But  the 
greater  number  of  mares  left  for  breeding  arc  not  very  young ;  being  in  many  cases^ 
not  allowed  to  bring  foals  till  they  are  in  the  decline  of  life,  or  otherwise  unabte  Co  bear 
their  full  share  in  rural  labor. 

596&  Three  moHtht  before  a  stalikm  U  to  cover  a  mare,  he  should  be  fed  with  M>imdoatt,pea«yor  besni^ 
or  with  coane  bread,  and  a  little  hav,  but  a  good  quantity  of  wheat  itraw ;  he  should  be  watered  tega- 
lariy,  and  have  long  continued  walking  exercise  every  day,  but  he  dioald  not  be  over  heated.  If  Ke  be 
not  ycepared  and  put  in  condition,  the  colt*  will  be  likeW  to  be  weakly,  and  the  hone  himself  wil(  bepome 
iojured,  begetting  humols,  or  becoming  broken  windea.  If  he  be  put  to  too  many  mares,  he  wiU  not 
last  long;  his  main  and  tail  will  begin  to  fall  off  through  weakness,  and  it  will  be  difficult  to  get  up  hiii 
flesh  again  by  the  next  year.  The  number  of  mares  should  be  proportiraied  to  his  strength,  and  tweWe, 
fifteen,  or  at  the  most  twenty  are  as  many  as  a  horse  will  wdl  serve  fbf  in  a  season. 

5967*  The  usual  season  when  a  mare  takes  the  horse  is  from  the  beginning  of  April 
to  the  begifming  of  July.  The  month  of  June  is  considered  the  b^t  season  in  this 
country }  aldiough  from  the  middle  to  tlie  end  of  May  is  more  approved  of  on  the  Con- 
tinent, particularly  in  Normandy,  where  the  farmera  devote  mtrch  of  their  attention  to 
this  branch  of  husbandry ;  and  in  which,  especially  in  regard  to  Useful  farm  horses, 
they  have  succeeded,  perhaps  beyond  those  in  any  other  part  of  Europe.  TUm  diflfb-- 
enoei  aa  to  the  time  when  a  mare  should  be  allowed  to  take  the  horse,  ill  the  different 
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coimtriesi  is  easily  rdooncileable :  a  msre  goes  eieven  numths  and  a  few  days  with  fost ; 
and  the  great  object  with  all  fanDen,  where  practicable,  is  to  hare  her  covered  at  socb  a 
period  as  to  ensure  abundance  oi  grass,  and  the  return  of  warm  and  comfortable 
weather  at  the  period  of  foaling.  An  early  colt  is  always  to  be  preferred  to  one  that 
falls  late  in  the  season.  It  is  generally  understood,  and  is  an  opinion  that  is  believed  to 
be  well  founded,  that  a  mare  may  be  corered  on  the  ninth  day  after  she  has  fooled,  with 
a  greater  degree  of  success  than  at  any  other  peiiod.  This  practice  is,  of  course,  often 
followed ;  but  in  such  cases  the  mare  ought,  Donaldson  thinks,  to  be  fed  in  an  eitraor- 
dinary  manner,  otherwise  it  is  impossible  she  can  do  justice  to  her  present  and  her 
Aiture  foal.  But  modern  farmers  would  probably,  he  says,  come  nearer  their  purpose, 
were  they  to  follow  the  example  of  the  Romans,  and  content  themsdves  with  one  foal 
in  the  two  years. 

5968.  jtt  the  teaton  of  parturitumt  there  should  be  a  tuUabie  fuppfy  of /bod  fir  the 
mother  and  young.  The  time  of  covering  mares  ought,  therefore,  to  be  partly  r^u- 
lated  by  a  due  regard  to  this  circumstance,  and  may  be  earlier  in  the  south  than  in  the 
north,  where  grass,  the  most  desirable  food  both  for  the  dam  and  foal,  does  not  come  so 
early  by  a  month  or  six  weeks.  In  Scotland,  it  is  not  advantageous  to  hare  mares  to 
drop  their  foals  sooner  than  the  middle  of  April ;  and  as  the  period  of  gestation  is  about 
-eleven  months,  they  are  usually  covered  in  May,  or  early  in  June.  But  if  mares  are  in- 
tended to  bring  a  foal  every  year,  they  should  be  covered  from  the  ninth  to  the  eleventh 
day  after  foaling,  whatever  may  be  the  time ;  and  the  horse  should  be  brought  to  them 
again  nine  or  eighteen  days  afterwards. 

5969.  In  breeding  horses  on  a  large  scale,  it  is  easy  to  contrive  so  that  all  the  foals  may 

be  brought  forth  at  a  time  when  there  is  plenty  of  grass.     About  the  end  of  May  the 

mares  are  to  be  put  into  an  enclosure  capable  of  feeding  them  as  long  as  the  stallion  is  to 

be  with  them,  or  that  they  are  in  season.     In  this  enclosure  all  the  mares  are  to  be  put 

feather,  as  well  those  which  are  barren  as  others.     The  stallion's  hind  shoes  are  to  be 

taken  oflT,  but  the  fore  shoes  should  be  left,  or  tips  put  on  to  preserve  bis  feet ;  then  lead 

him  fortl),  and  let  him  cover  a  mare  twice  in  hand,  to  render  him  more  tame  and  gentle. 

After  this  take  off  the  bridle  and  turn  him  loose  among  the  rest,  wbere  he  will  become 

familiar  with  them,  and  not  one  of  them  will  lie  horsed  but  when  they  are  in  season. 

There  should  be  a  little  lodge  built  up  in  some  part  of  the  enclosure,  and  peas,  beans, 

oats,  bread,  and  other  good  food,  put  into  the  manger  in  it,  that  the  horse  may  retire  iato 

it  in  the  scorching  heats,  and  eat  what  he  likes  best.     He  must  be  thus  entertained 

during  the  whole  time  he  is  with  the  mares,  which  is  to  be  about  six  or  seven  weeks. 

Mares  that  are  very  fat  and  gross  do  not  hold  well ;  but  those  which  are  moderately  ht 

conceive  with  the  greatest  success  and  ease. 

-  5970.  TV  brH^  a  mare  in  season,  it  is  «  common  tMns  to  give  her  a  quart  of  hempi^eei,  or  twice  thst 
quantity,  night  and  morning,  for  eight  days  l)efore  the  b  bronght  to  the  hone.  If  the  refuw  it  aJooe,  it 
may  be  mixed  wiUi  beans  or  oats,  and  will  go  down  ;  and  if  the  stallion  eat  of  it  aUo.  it  will  force  hin 
also ;  but  it  must  be  remembered  that  these  provocatives  are  unnatural,  and  often  defeat  their  own  par. 
poses.  They  are  therefore  seldom  now  resorted  to  among  intelligent  breeders.  Still  more  improper  is  it 
to  attempt  an  early  horsing,  by  injecting  stimulating  fluids  up  the  vagina  as  is  sometimes  done;  Sor  wheo 
•  it  succeeds,  the  future  progeny  seldom  answers  the  expectation. 

5971.  The  treatment  of  a  pregnant  mare  is  in  general  little  different  from  that  of  any 
other  horse.  Mares  of  draught  are  worked  in  summer  as  usual,  and  more  moderately 
in  the  ensuing  winter,  till  near  the  time  of  foaling';  when,  if  the  season  be  somewhat 
advanced}  even  though  the  pasture  be  not  fully  sufficient  for  their  maintenance,  they 
should  be  turned  out  to  some  grass  field  near  the  homestead,  and  receive  what  addi- 
tional supply  of  food  may  be  necessary  under  sheds  adjoining.  It  is  both  inconvenient  and 
dangerous  to  confine  a  mare  about  to  foal  in  a  common  stable,  and  still  more  so  to  leave 
her  loose  in  a  close  stable  among  other  horses ;  and  confinement  is  not  mudi  less  objection- 
able after  dropping  her  fcml. 

5972.  Breeding  mares  are  usually  vHtrkei  through  the  greatest  part  of  the  year,  iKpsg 
them  aside  only  for  a  week  or  two  before  foaling,  and  during  the  summer  s»ison,  when 
giving  suck  to  the  young  foal.     In  this  way,  Brown  observes,  the  strength  and  vigor 
of  the  mother  is  not  only  weakened,  but  the  size  and  power  of  the  foal  stand  a  grait 
chance  of  being  diminished,  by  the  exertio!is  of  the  mother  when  kept  at  work.     Under 
these  impressions  we  are  led  to  consider  the  working  of  breeding  mares  as  an  unprofitsbic 
practice.     Were  they  suffered  to  remain  at  ease,  to  roam  upon  coarse  pastures,  what 
sheds  were  erected  in  which  they  might  find  shelter  during  inclement  weather,  wears 
almost  certain  that  their  progeny  would  enter  upon  action  with  increased  abilities.    Tbe 
expense  of  a  breeding  mare  kept  in  tiliis  way  would  not  be  great,  whilst  tbe  advao-. 
tages  would  be  innumerable.     In  Yorkshire,  and  in  those  midland  counties  where  the 
breeding  and  rearing  of  horses  is  better  understood  than  in  any  other  part  of  the  islandi 
they  are  of^  worked  till  the  very  time  of  foaling.     Great  care,  however,  is  necessary  ia 
working  and  managing  a  mare  heavy  witli  foal :  ail  over-heat,  too  severe  exercise,  a 
fright,  or  a  sudden  and  violent  jerk,  are  very  apt  to  cause  an  untimely  birth,  wbertby 
tbe  foal  is  lost,  and  the  life  of  the  mare  very  much  endangered. 
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SSfJi.  Jmtke  MMMfolM  0/  Waiet,  md  in  ike OgUamU  qf  SeMaiuL  thff  bieedlof  mum  an  neT«r 
worked  during  the  nimiaer.  They  «re  driren  to  the  hilli  and  mountaini  at  the  clow  of  the  barley-aeed 
•eaaoo,  where  thejr  remain  till  the  inclemency  of  the  weather  forces  them  to  return  for  shelter.  But 
their  scantv  subsistence,  the  labor  they  are  subjected  to  lii  procuring  their  food,  and  the  moistness  and 
coldncM  or  the  climate  in  the  latter  part  of  the  season,  render  both  uiemselves  and  their  progeny  of  but 
little  value  or  importance. 

5974.  Sreedingfanns,  consisting  chiefly  of  posture  land  unfit  for  feeding,  are  the 
situations  where  breeding  is  generally  carried  on.  Arable  farmers  may  breed  occasion- 
ally ;  but  the  inconvenience  of  wanting  any  part  of  their  working  stock  at  the  time  of 
foaling  operates  almost  as  a  prohibition  to  the  breeding  of  horses.  The  greater  number 
of  horses  are  bred  in  situations  where  a  small  portion  of  arable  land  is  attached  to  farms 
chiefly  occupied  with  cattle  or  sheep ;  or  where  the  farms  are  so  small  as  not  to  afford 
full  and  constant  employment  to  the  number  of  horses  that  must,  nevertheless,  be  kepi 
for  the  labor  of  particular  seasons. 

Sect.  XI.     Qf  Bearing  JHorset* 

5975.  lUaring  indudet  the  treatment  of  tfte  foal  till  Uu  JU  to  work,  or  to  be  put  in 
training  for  use,  and  also  the  treatment  of  the  mother  till  she  has  weaned  her  foal. 

5976.  In  regard  to  the  treatment  of  the  mare  till  she  has  xoeaned  herjhal  in  England, 
and  in  the  improved  parts  of  Scotland,  a  mare  after  having  foaled,  is  turned,  together 
with  the  foal,  into  a  pasture  field,  and  is  allowed  two  or  three  weeks*  rest,  before  she  is 
again  worked,  either  in  plough  or  cart ;  the  foal  beii)g  allowed  to  suckle  at  pleasure 
during  the  time.  After  having  had  a  few  weeks'  rest,  she  is  again  worked  in  the  usual 
manner ;  the  foal  being  commonly  shut  up  in  a  house  during  the  houre  of  working.  In 
Yorkshire,  some  farmers  are  particularly  careful  not  to  allow  the  mare  to  go  near  the 
foal,  after  her  return  from  labor,  till  her  udder  has  been  bathed  with  cold  water,  and 
not  till  most  of  the  milk  is  drawn  from  it.  These  precautions  are  used  with  a  view  of 
preventing  any  bad  consequences  from  the  foaPs  receiving  over-heated  milk.  Another 
practice,  and  which  b  superior  to  the  above,  is  also  common  in  Yorkshire,  and  in  many 
parts  of  Scotland :  — >  after  the  foal  is  a  few  weeks  old,  and  has  acquired  strength  and 
agility  enough  to  follow  its  mother,  it  is  allowed  to  attend  her  in  the  field  during  the 
hours  of  labor,  and  to  suckle  occasionally.  By  this  means,  not  only  does  the  foal  re- 
ceive sufiScient  exercise "^  nor  can  any  prejudical  effect  happen  from  the  over-heated  state 
of  the  milk,  as  the  foal  is  allowed  to  draw  it  off  repeatedly,  and  at  short  intervals ;  but 
the  little  animal  becomes  hardy,  and  loses  ail  timidity,  and  afterwards  requires  less 
breaking ;  these  may  be  considered  as  the  general  modes  of  management  in  those  parts 
of  the  kingdom  mentioned  above,  during  the  period  while  the  foal  is  allowed  to  suckle 
its  dam,  which  is  usually  about  six  months  ;  that  is,  from  the  time  of  foaling,  till 
Michaelmas,  which  is  the  period  at  which  foals  are  generally  weaned,  or  prevented 
from  sucking.  Breeding  mares  are  evidently  unable  to  endure  the  fatigue  of  constant 
labor,  for  some  months  before  and  after  parturition :  this  had  led  a  few  farmers  to 
rear  foals  upon  cow  milk ;  but  the  practice  is  neither  common  nor  likely  ever  to  become 
so  :  and  as  it  is  a  philosophical  fact,  well  established,  that  all  animals  partake,  in  some 
measure,  of  the  nature  of  their  foster  parent,  so  there  is  great  reason  to  fear  Uiis  prac- 
tice would  prove  injurious  to  foals  so  reared. 

5977.  In  fiseanxng  the  foal  at  the  end  of  six  or  seven  months,  great  care  should  be  taken 
to  keep  the  mare  and  foal  from  the  hearing  of  each  otiier,  that  neither  may  fret  or  pine 
after  the  other.  The  best  method  will  be  to  confine  the  foal  in  a  small  stable  by  itself, 
which  should  be  furnished  with  a  rack  and  manger,  where  it  may  be  fed  with  clean  shaken 
hay,  and  clean  sifted  oats,  bruised  a  little  in  a  mill,  or  chopped  carrots,  or  boiled  pota* 
toes.  With  this  management,  he  will  quickly  forget  his  dam,  and  become  gentle  and 
familiarised  to  his  keeper,  and  in  fair  weather  may  be  suffered  to  exercise  himself  in  a 
pasture  adjoining  to  the  stable;  but  this  should  be  only  for  a  little  while  in  the  middle 
part  of  a  sunny  day ;  the  tenderness  of  the  young  animal  rendering  it  dangerous  to  keep 
him  out  in  the  night. 

5978.  The  treatment  tf  weaned  f wis  in  England,  is  to  put  them  immediately  into  a 
good  fresh  pasture,  where  they  remain  as  long  as  the  winter  continues  moderate.  On 
the  approach  of  winter,  they  are  fed  with  a  sufficient  quantity  of  hay,  placed  in  a  stable 
or  hovel,  erected  in  the  field  for  the  purpose,  and  into  which  they  have  free  access  at  all 
times.  The  next  summer  they  are  put  into  other  pastures,  commonly  the  most  indlffer* 
ent  on  the  farm,  where  tliey  remain  till  the  beginning  of  the  following  winter,  when  they 
are  either  allowed  to  range  in  the  ptsture  fields,  or  brought  home  to  the  straw  .yard* 
The  inclemency  of  the  winter  in  Scotland,  and  the  great  falls  of  snow  which  generally 
take  place,  render  it  necessary  always  to  house  the  foals  there  during  that  season. 

£879.  Dwrimg  ike  firtl  vMter  foala  are  fed  on  hay  with  a  little  corn,  but  should  not  be  constantly  con- 
fined to  the  suble;  for  eveli  when  there  is  nothing  to  be  got  on  t^c  fields,  it  is  much  in  their  favor  to  be 
allowed  exercise  out  of  doors.  A  considerable  proportioo  of  succulent  food,  sueh  as  potatoes,  carrots, 
And  Swedish  turnips  (oil  cake  has  been  recommended),  should  be  given  them  through  the  next  winlttr^ 
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wd  bean  and  dom  neal  lui  been  adrentigeoiuly  lufailitiited  Ibr  oete,  which,  if  allowed  fai  e  eodeidcnlile 
quantity,  are  injurious  to  the  thriving  of  Oie  young  animal,  from  thdr  beating  and  aitriogcDt  atture. 

5980.  During  the  /allowing  summer  their  pasture  depends  upon  tiie  circumstmcei  of 
the  farms  on  which  thej  are  reared.  In  the  second  winter  they  are  fed  in  much  the 
same  manner  as  in  the  first,  except  that  straw  may  be  given  for  some  months  ii^ttead  of 
hay ;  and  in  the  third  winter,  they  have  a  greater  allowance  of  com,  as  tfiey  are  fire^ 
quently  worked  at  the  harrows  in  the  ensuing  spring.  (  General  Rqwrt  cf  Scotland,  vol.  iii. 
p.  163.)  When  about  three  years  old,  Uie  author  of  the  New  Farmer's  Calendar 
advises  foals  to  be  fed  all  winter  with  a  little  com  twice  a  day,  or  carrots,  with  hay,  oat- 
straw,  &c«  allowing  a  well-littered  shed,  or  warm  straw-yard.  Colts  fed  at  home  with 
green  meat,  cut  during  summer,  should  have  a  daily  range  on  a  common,  or  elsewhere, 
for  exercise.     Yearlings  to  be  carefully  kept  separate  from  the  milch  mares. 

5981.  The  time  fir  gelding  colts  is  usually  the  same  in  both  parts  of  the  kingdom, 
which  is,  when  they  are  about  a  year  old  ;  although,  in  Yorkshire,  this  operation  is 
frequency  suspended  till  the  spring  of  the  second  year,  especially  when  it  is  intended 
to  keep  them  on  hand,  and  without  employing  them  in  labor  till  the  following 
season.  Parkinson  disapproves  of  delaying  3iis  operation  so  long,  and  recom- 
mends twitching  the  colts,  a  practice  well  known  to  the  ram-breeden,  any  time 
after  a  week  old,  or  as  soon  after  as  the  testicles  are  come  down ;  and  diis  method, 
he  says,  he  has  followed  himself,  with  great  success.  (Pai^dnson  on  Live  Slock, 
▼ol.  ii.  p.  74).  B1aine*s  remarks  on  the  subject  of  castration  appear  worthy  of  notice: 
he  says,  when  the  breed  is  particularly  good,  and  many  considerable  expectations  are 
formed  on  the  colt,  it  is  always  pmdent  to  wait  till  twelve  months :  at  this  period,  if  his 
fore  parts  are  correspondent  with  his  hinder,  proceed  to  castrate;  but  if  he  be  not  suffi- 
ciently well  up  before,  or  his  neck  be  too  long  and  thin,  and  his  shoulders  spare,  he  will 
assuredly  improve  by  being  allowed  to  remain  whole  six  or  eight  months  longer. 
Another  writer  suggests  for  experiment,  the  spaying  of  mares,  thinking  they  would  work 

better,  and  have  more  wind  than  geldings.  (  Marshal* s  Yorkshire,  vol.  iL  p.  169.)  But 
he  does  not  appear  to  have  been  aware  that  this  is  by  no  means  a  new  experiment :  for 
Tusser,  who  wrote  in  1562,  speaks  of  gelding  JiUies  as  a  common  practice  at  that  period. 
The  main  objection  to  this  operation  is  not  that  brood  mares  would  become  scarce,  as  be 
supposes,  but  that,  by  incapacitating  them  from  breeding  in  case  of  accident,  and  in  oU 
age,  tlie  loss  in  this  expensive  species  of  live  stock  would  be  greatly  enhanced.  An  old 
or  lame  mare  would  then  be  as  worthless  as  an  old  or  lame  gelding  is  at  present. 

5982.  The  rearing  of  horses  is  carried  on  in  some  places  in  so  systematical  a  manner, 
as  to  combine  the  profit  arising  from  the  advance  in  the  age  of  the  animals,  with  that  of 
a  moderate  degree  of  labor,  before  they  are  fit  for  tiie  purposes  to  which  tliey  are  ulti- 
mately destined.  In  the  ordinary  practice  of  the  midland  counties,  the  breeders  sell 
them  while  yearlings,  or  perhaps  when  foals,  namely,  at  six  or  eighteen  months  old,  but 
most  generally  the  latter.  They  are  mostly  bought  up  by  the  graziers  of  Leicestershire, 
and  the  other  grazing  ports  of  that  district,  where  they  are  grown  among  the  grazing 
stock  until  the  autumn  following.  At  two  years  and  a  half  old,  they  are  bought  up  by 
the  arable  farmers,  or  dealers  of  Buckinghamshire,  Berkshire,  Wiltshire,  and  other 
western  counties,  when  they  are  broken  into  harness,  and  worked  till  tliey  are 
five,  or  more  generally,  six  years  old.  At  this  age  the  dealera  buy  them  up  again  to 
be  sent  to  London,  where  they  are  finally  purchased  for  dreys,  carts,  waggons,  coaches, 
the  army,  or  any  other  purpose  for  which  they  are  found  fit.  (Marshal's  £conomy  tf 
the  Midland  Cotmtiest  vol.  i.  p.  Sll.) 

5983.  In  the  west  of  Scotland,  a  similar  mode  of  transferring  horses  from  hand  to  hand, 
is  common.  The  farmers  of  Ayrshire,  and  the  counties  adjacent,  who  generally  grow  ooro 
on  not  more  than  one-fourth,  or  at  the  most,  one-third  of  their  and>Ie  land,  and  occupy 
the  renuunder  with  a  dairy  stock,  purchase  young  horses  at  the  fair  of  Lanark  and  Cara- 
wath,  before  mentioned ;  work  tliem  at  the  harrows  in  the  following  spring  when  bdo« 
two    yean  old ;    put  them  to  the   plough  next  winter,    at    tlie   age  of  two  and  a 
half,  and  continue  to  work  them  gently  till  they  are    five  yeara  old,  when  they  are 
sold  again  at  the  Rutherglen  and  Glasgow  markets  at  a  great  advance  of  price,  to  deakn 
and  farmers  from  the  south-eastern  counties.      A  considerable  number  of  horses,  how- 
ever, are  now  bred  in  the  Lothians,  Berwickshire,  and   Rozburghshire,  the  very  high 
prices  of  late  baring  rendered  it  profitable  to  them,  even  upon  good  arable  ground ;  but 
many  farmefs  of  thoe  counties,  instead  of  breeding,  still  prefer  purchasing  two  and  a 
half  or  three  and  a  half  year  old  colts,  at  the  markets  in  the  west  country,  or  at  New- 
castle fair,  in    October;  they  buy  in  a    certain  number  yearly,  and  sell  an  equal 
number  of  their  work  horses  before  they  are  so  old  as  to  lose  much  of  their  value,  so 
that  their  stock  is  kept  up  without  any  other  loss  than  such  as  arises  from  acddeots;  and 
the  greater  price  received  for  the  horses  they  sell,  is  often  sufiScient  to  cover  any  such 
loss.  {General  Report  of  Scotlaitdf  vol.  iiL  p.  182.) 
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Sect.  XII.     Of  Trainmg  Ranet. 

5984.  Horses  are  trained  fir  various  pvrposesj  but  principally  for  carrying  our  persona 
or  drawing  our  burdens.  Formerly,  burdens  were  principally  borne  on  the  back  by 
pack-horses,  but  the  improvements  in  our  roads  have  removed  them  from  the  back,  to 
machines  called  carriages,  drawn  by  means  of  harness  applied  over  the  person  of  tho 
horse.  Under  saddle,  we  train  horses  as  racers,  hunters,  hacknies,  or  troop  horses.  In 
harness  we  use  tliem  in  coaches,  stages,  chariots,  and  various  lighter  vehicles,  or  we  em* 
ploy  them  in  waggons,  carts,  ploughs,  and  various  other  agricultural  or  commercial 
machines.  Horses  are  held  in  obedience  by  means  of  bridles,  with  appendages  called 
reins,  which  are  long  or  short,  as  used  in  riding  or  driring.  Horses  are  directed  and 
urged  forward  by  whip,  spur,  and  language,  and  they  are  chastised  by  the  same 
means. 

5985r  The  directive  language  used  to  horses  ought  to  be  everywhere  the  same,  which 
is  the  more  easily  accomplished,  as  words  or  phrases  are  sufficient  for  giving  every  requi* 
site  direction  to  a  horse.  The  first  of  these  words  may  be  *<  on,"  or  go  on,  or  merely 
the  common  chuck  of  the  tongue,  &c.  as  used  by  all  coachmen  in  tfie  world  ;  the  second  to 
make  the  horse  go  to  the  right-hand  side,  *'  right-hand;*'  the  third,  to  the  left-hand  side, 
<<  left-hand  ;*'  the  fourth  to  make  them  stop,  may  be  "  stop,*'  or  <<  stand  still.  '*  Any  attempt 
to  modify  these  directions,  ought  to  be  given  in  the  correct  language  of  the  country,  and 
not  in  provincial  words,  as  go  on,  slowly,  briskly,  right-hand,  a  little'round,  or 
turn,  left-hand,  a  little,  or  left-hand  and  round,  stop,  or  stand  gently,  &c.  As  a  proof 
that  only  four  words  are  requisite  for  giving  every  requisite  direction  to  horses,  we  may 
mention  that  foreigners  in  Stockholm,  Petersburgh,  and  Moscow,  who  know  nothing  c^ 
the  language,  require  only  four  corresponding  words  of  Swedish  or  Russian,  to  direct  the 
native  coachmen  and  sledge  drivers  to  any  street,  house,  or  place,  the  situation  of  which 
they  know  by  the  maps,  or  otherwise. 

5986.  The  three  natural  and  ordinary  movements  of  horses  are,  walking,  trotting,  and 
galloping,  to  which,  some  horses  naturally  add  another,  which  is  known  by  the  name  of 
**  ambling,"  or  *'  pacing ;"  the  tiot  is,  perhaps,  the  most  natural  motion  of  a  horse,  but 
the  pace,  and  even  the  gallop,  are  most  easy  to  the  rider. 

5987.  In  training  saddle  horses,  the  first  thing  is  to  make  them  familiar  with  man,  and 

other  general  objects,  and  which  is  best  eflfected  at  the  earliest  periods,  which  then  saves 

almost  all  the  trouble  of  breaking,    and  docility  follows  as  a  matter  of  course :    to 

effect  this,  the  greatest  kindness  should  be  used  to  the  colts  from  the  moment  they  are 

dropped :  they  should  be  accustomed  to  be  handled,  should  be  fed  with  bread,  patted  in 

various  parts  of  th6  body,  have  Itght  matters  put  on  their  heads  and  backs,  and  subjects 

of  different  colors  and  forms  should  be  shown  them  with  caution.     While  at  foot,  the 

mare  and  foal  should  be  led  out  into  roads,  and  where  carriages  pass,  during  which  time, 

nothing  should  be  allowed  to  intimidate  the  foal.     By  this  management,  the  animal  will 

be  easily  prepared  for  the  future  operations;  and  it  is  thus  that  the  single  foal  the 

ploughed  land  farmer  breeds,  and  which  daily  follows  the  mother  in  her  work,   as  it 

were  breaks  itself. 

5968.  Backing  it  the  next  operation,  and  if  the  colt  Iisi  been  Judicioutly  used,  and  taught  fainilUrltj 
and  docility  by  early  handUng  and  kindnest,  it  If  by  no  meani  difflcult  It  should  be  commenced  tie. 
fore  the  colt  la  two  and  a  naif  or  three  yean  old.  The  first  backing  of  a  horse  is  a  thing  of  great 
ctnsequence,  as  hia  value  afterwards  very  much  depends  on  it.  The  application  of  the  saddle  should  be 
gradually  done,  and  without  alarm  to  the  horse.  After  a  colt  has  become  habituated  to  the  saddle 
and  bridle,  and  has  twen  exercised  tome  time,  morning  and  evening  in  them,  and  beeome  somewhat 
obedient,  he  is  to  be  taken  to  some  ploughed  lands,  the  lighter  the  t>etter ;  he  must  be  made  to  trot 
over  iheM  in  the  hand  sufficient  to  slightly  tire  him.  This  should  be  at  first  done  in  a  caveuon, 
to  insure  obedience.  Care  being  taken  that  all  the  tackling  be  good  and  firm,  and  every  thing 
in  its  due  and  proper  place:  then  a  person  Is  to  hold  his  head  and  another  to  mount  him;  but 
tUa  must  by  no  means  be  aone  suddenly,  or  at  a  jerk,  but  very  gradually  and  slowly,  by  several 
risingi  and  neavings.  If  he  bear  this  patiently,  the  person  is  to  seat  himself  firmly  on  his  back ; 
but  if  he  t)e  troutAesome  and  not  tame  enough,  the  person  is  to  forbear  the  attempt  to  moun^ 
and  be  is  to  be  trotted  In  the  hand  over  the  same  ploughed  lands  again,  till  he  is  more  fatigued  and  will- 
ing to  receive  the  rider  quietlv  on  his  back :  when  this  is  done,  the  person  who  Is  on  his  bacic  must  encou- 
rage him,  and  the  man  who  has  his  head  must  lead  him  a  few  pac«s  forward ;  all  the  while  encouraging 
him.  The  feet  are  to  be  fitted  well  in  the  stirrups,  and  the  toes  turned  out,  afterwards  the  rider  is  to 
shrink  and  move  himself  in  the  saddle,  and  the  person  who  holds  his  head  Is  to  withdraw  his  hand  a 
little  farther  fkom  the  mouth.  As  the  rider  moves  bis  toes  forward,  the  bokler  must  move  him  forward 
with  the  rein,  UIl  he  Is  made  to  apprehend  the  rider's  motion  of  body  and  foot,  which  must  always  go 
together,  and  with  spirit^  and  will  go  forward  without  the  other's  assistance,  and  stay  upon  the  restraint 
Mthe  rider's  hands.  When  this  is  accomplished,  let  him  be  cherished,  and  again  have  grass  and  bread 
to  eat;  and  then  let  the  rider  mount  and  alight  several  times,  encounwing  him  between  each  time,  and 
thus  he  is  to  be  managed  till  he  will  so  on,  or  stand  still  at  pleasure.  This  being  done,  the  long  rein  may 
be  laid  aside,  and  the  band  about  tne  neck,  which  are  always  used  on  this  occadoo,  and  nothing  will 
be  necessary  but  the  trenches  and  cavesson,  with  the  martingaL  A  groom  must  lead  the  way  before ; 
or  another  horse  going  duly  straight  forwards,  and  making  him  stand  still  when  desired.  In  this 
manner,  by  aometimes  following,  and  sometimes  going  liefore  another  horse  on  the  trot,  the  creature 
will  by  degrees  be  tvought  to  know  that  it  is  his  business  to  be  quiet  and  governable. 

5989.   To  teach  a  horse  the  different  movements  of  walking,  trotting,  galloping,  and 

ambling,  comes  next  in  order. 

5990.  Walkhig  Is  the  slowest  and  least  raised  of  all  a  horse's  movements.  It  is  performed,  as  any  one 
mjy  observe,  by  the  hone's  lifting  up  its  two  legs  on  a  side,  the  one  after  the  other,  beginning  with  tbs 


.    Acain,  )UK  H  b*  b 
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Mnd  kfOnt  IIhm  (f  b*  Iwb  w<(li  Um  IcM  or  the  righi  Me,  thni  tb>  flnl 
Ant,  ■ndliiib*tiiiHlw1>Mtii«liilnn(WhbcJ>ln  aiHpis  ■Iwa^ihonori 
His  BBC  ikte)  he  lirti  hli  fit  (on  dux,  utita  Hdnnbrfouhli  nur  fan 
■vtEing  do*D  hti  fhr  Ton  fcot,  bt  lifti  up  hit  ii«  ir  hind  foot,  and  ku  It  down 
fbn  foot ;  and  Jiut  a*  he  It  KQing  It  down,  he  ILfU  hii  neir  for*  foot,  and  in>  k  uuwh  uKjaaa  un  nc 

hand  Id  in«iin.  hcii  9nt  Id  be  launlil  11  on  ih.'walk.  thm  on  IheIrM,  and  Hnalliron  thegaHny.     TTig 

inrmt  uae  hiaU  Bich  cai«  and  InlniUont.  It  H  HI  eicellenl  pace  luo,  In  m  Hddk  hone,  when  wtU 
perToiTDEd  Oj  bring  prupetlj  taught. 

5991>  in  1  railing  the  limba  are  diagcnall;  employed;  hut  their  tenses  or  timn,  or 
riling  and  Falling,  are  very  diHerenl,  u  it  ii  conducted  ilov  or  fast.  In  the  slow  trot 
the  diagonal  It^  tie  eleialed  and  replaced  simultancousl}'  ;  while  those  on  the  gnmml 
■re  preparing  to  elevate  themselves,  and  the  horw  is  Tor  a  moment  on  tiptoe ;  but  UDlil 
the  original  dia);oiuJ  leg*  are  set  down,  these  are  not  wholly  elerated;  therelare  the 
borse  is  during  the  moderate  trot  at  no  time  without  support.  But  it  is  lery  diflrrvDi 
when  the  trot  is  acceiented,  as  to  nine  nr  ten  miles  an  hour  j  Tor  then  there  h  a  period 
in  etery  spring  made  hy  the  diagonal  iicmbers,  when  all  the  Tret  are  in  the  air  at  the 
■■me  time;  ana  the  hody  completely  suspended  from  tlie  ground  hy  these  means.  Thus 
during  this  accelerated  action,  the  ofT  foie  leg  and  near  hind  leg  having  been  elevated  ia 
the  air  before  they  meet  the  ground,  tfat  near  fore  leg  and  the  00"  hind  one  are  not  only 
prepared,    u  in    the   slow    trot, 

to  elefate  Ihenuelves,  but  actual- 
ly   do  so  before   the   others    are 

aet  down;  consequently,  the  feet 

at  tbiaprecise  time,    mull  he  all 

In    air.    (jfg.   631.)      To    speed 

in  the  trot,  it  ia  necessaiy  that  ■ 

horse  pick  up  his  feet  quick,   and 

titend  them  far  forward.     To  the 

(■fety  also,  it  is  necessary  he  elc- 

iMe  bii  ktiee ;  at  the  same  time 

the  general  elevation  of  Iho  whole 

ii  operated  by  high  withers,  and  o 

ass.  nrmpmll/lrt  art  euenlliilll/iurtiliirjiUl  mail  Die  Inliiltflil.  ItoUfhtIo  beeitended.  mrflm. 
the  lupple  trot,  without  having  lint  worked  upnn  Ihc  eilendid  trot ;  anil  fou  can  nevrr  aiTive  at  the 
eren  and  «,u»l  ttt«^wlthout  hwlnt  pmliMd  ihe  nppte.  The  rrlmdm  [tM  ii  thai  in  which  ibe  hone 
troll  out  without  maininj  hhnwlf,  being  quit-  Mnigfai  and  going  directlf  Ibmidi  ^  and  ihii  cooae- 
^UMitli  lithe  kind  rf  trot  with  which  yta  muit  begin.  TheiMifF  troi  ii  that  In  which  the  hone,  ai 
«err  tnotlon  he  ni.k«^  balds  and  plan  hit  Jcintibr  Ihcclaiticity  of  the  oq[ani  cnnpoUnt  tbes)  .a 
lh«e  of  hto  •houUna,  his  knaca,  uid  1]M  whk  b  no  ndta  or  nw  honct  cut  exreuM,  who  have  net  iud 
thrir  limbi  lupplolbt  eiercue  and  who  atwaTi  Etot  Willi  a  luiptisng  wiffiieas  and  awLwardnev,  without 
the  leaMwclngorplsT  in  their  Joints,  The^itii  orniiof  Inali  t&lin  whh4i  the  bone  maknaU  hn 
UmlH  and  Jmnii  move  »  equallT  and  (aanly,  tJ  at  hli  lefi  nerar  eonr  more  gmind  one  than  the  ntbrn, 
5"  at  one  llnie  more  than  anDUi«r.  To  A  thii,  the  horM  muU  neceataiily  uniie  and  cclkcl  aU  hn 
aUeagth.  and  if  Ihe  eiptwloii  maybe  allowed,  diatribute  U  cquallr  Ihrongh  .11  hii  jolnlt.  Toaorhi. 
theMlendid  trot  to  >he  nipple,  yoa  miMgeitl,  and  bj  degree*  bold  In  yonr  hone;  and  ^en  l^ 

SKerdic  he  baa  attained  nBlclent  eiie  and  lupileneH  to  manage  hi>  llmbi  readilT,  rou  null  intenaUj 
•^^'"IJ."  *""  """*  •"'  """"i  "o*  hj  degrees  you  will  Ind  him  la  the  equal  troL 
asm.  nimnmrrqflnMllga  ei>ltulla%it»nfrbHniartr<iil  aitbllowi:  put  a  plain  anatB*  in  bia 
nouthj  dtaeaveuDoUhlinoae,  Wtherln.of»hlchllealon«of  area^imblelBnalh     Lei  a  am 
noM  thii  looge,  who,  having  rut  aiuaie  dulaiie  ftom  the  colt,  muK  ilandRIII  In  the  middle  of  Uie 

'^'^,j!l'i"**'hi'^''hi")i".j''"™^^*° '""""''  •™""'".™  within  the  length  ofih*cxwd   thegrooai 

talk  Arit,  and  aAcrwardi  put  hlu  lo  Ihe  Imt    If  von 
;  hn  will  lean  on  one  tide,  and  he  more  upon  one  hauiich 

....  ""'Z^r^jT'  r^'i^^T^  r™''.J^  Me>ei#«,  and  make  him  ditobedient    If  be  refitaet  to  trot,  ihr 

E^A^Io  gallop  Instead  ortlwtiTi,  thl??™^' mSjt'iSSj^Ei^i'hc^^ 

ST^^'Tetai     '^''^Ir'T''     '^r'*^''*'*  l'^"™™*^*  "*■'•''''■♦)    The.alueofthia  Ido™ 

Saa*.  TVitHVopbtbeiwinettnatutalnccnral 

•gain,  the  two  hind  feet  are  lifted  almoil  atonot.     ...„ ,...,,, , ^  ., 

whichaoenr  It  be,  the  hind  leg  oTIheHme  Me  noa  follow  it  out,  whkb  £msan  even  mteiatZi^i 
Uherwlse  Ibe  legs  are  uld  to  be  dlnioiled,  and  tlie  gaUop  u>  be  falK;  lo  lemedj  which  diaoideV,  u£ri£e 
tetadkwiwd  Ifalliln  Sli  ijlii  "^w"'  o"  the  «ur  on  the  ooouarr  ude  to  that  on  whit* 
tr^ned to hwl'lndlArei^}  xith'haUi  lemi'Mcai le'ntlmSm l^ui< 'u^'a'hiine w'^h^J)^ tee 
•ufflired  to  gallop  hut  with  hit  right  fore  leg.  hai  been  worn  oul  on  one  aide,  when  he  ha  been  fiwh  an 

panr  the  ution,  and  to  relieve  the  horsr'i  ihouidcrt.  IndnngUiU  beahould  aelaalheUae  a(  — aj- 
iroun^'ln  order  Uiat  by  rjliing  Ihem  lnitnedlM.-lT  by  the  next  motion  whlchTe^uka^  iHmay  be*^ 
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hli  bMinchct.  When  honei  do  not  put  out  thdr  itiength  tuffldendy,  ttiey  dioald  be  galloped  brUkly, 
and  then  slowly  again  by  turns,  and  they  wiU  thus  oe  compelled  to  obey  the  band  and  heel.  In  the  slow 
gallop,  as  well  as  in  the  trot,  it  b  sometimes  n<xessary  to  close  the  heels  to  the  horse's  sides,  which  Is 
callea  pinching  ;  but  this  should  be  done  in  sucb  a  manner  as  noc  to  make  the  horse  abandon  himself  upon 
the  hand,  and  care  must-  be  taken  that  he  be  upon  his  haunches,  and  not  upon  his  shoulders ;  and.  there- 
fore, whoa  he  is  pinched,  he  should  be  kept  in  U)e  hand.  To  put  a  horse  well  together,  and  make  him 
bring  his  hinder  legs  under  him,  the  rider  must  close  his  legs  upon  him,  putting  them  rery  much  back; 
this  will  oblige  him  to  slide  his  legs  under  him ;  at  the  same  instant  let  the  hand  be  nised  a  little  to  sui>> 
port  him  before,  and  yielding  again  Immediatelj'.  Let  him  be  thus  supported,  and  have  the  rein  again 
fh>m  time  to  time,  till  he  begins  to  play  and  herd  nis  haunches,  and  gallops  leaning  and  sitting  down,  as 
it  were,  upon  them ;  let  the  rider  then  press  him  with  the  calves  of  his  legs,  and  he  will  thus  become 
quick  and  sensible  to  the  touch.  If  a  horse  has  toe*  fine  a  mouth,  gallop  him  upon  sloping  ground ;  this 
will  oblige  him  to  lean  a  little  upon  the  hand,  in  order  the  better  to  put  himselt  upon  the  haunches ;  and 
through  liear  of  hurting  his  bars,  he  will  be  pn>vented  from  resistinir  the  operation  of  the  bit  If  tho 
horse  is  heavy  in  hand,  gallop  him  up  sloping  gr>)uiid ;  and  when  his  appui  Is  too  strong,  this  will  lighten 
him  The  gallop  serves  to  anure  and  make  steady  a  weak  and  delicate  mouth,  and  also  to  supple  a  horse, 
and  make  him  steady  and  active  in  his  limbs.  {Berenger's  History  and  Art  qf  Horsemanship, 
voL  ii.  p.  1<H,  ftc.) 

5995.  In  gttUoptns  im  a  drde  the  horse  is  confired  alwavs  to  lead  with  his  fore  leg,  within  the  turn ; 
otherwise  he  is  saia  to  gallop  false.  But  here,  too,  the  hind  leg  of  the  same  side  must  follow.  The  varia. 
ties  of  gallop  are  a  hamUgalloptn  Cant^i^uty-gOi'lof^  a  sehoot-jgaUap,  4^.  A  smooth  galley,  close  to  the 
ground  the  French  call  the  English  gallop,  guop  a  tAnglois* 

9BO&.  7%e  carter  is  different  from  the  gaUep  in  tone  essential  particulars.  Whether  the  gallop  be  flut  or 
aiow,  still  the  legs  are  at  one  period  wholly  removed  :flrom  the  ground,  and  the  hone  is  all  in  air.  In  the 
canter,  on  the  contrary,  at  no  period  is  the  horse  co^npletely  elevated  from  the  ground,  but  has  always  one 
or  more  points  of  contact  with  it  Blaine  descri oes  its  operation  thus :  when  performed  on  the  right,  the 
horse  commences  by  first  placing  his  off  hind  leg  a  little  beyond  the  other ;  at  nearly  the  same  instant  he 
elevates  the  fore  hand,  and  placet  first  the  near  Ton*  leg  on  the  ground ;  the  off  doubling  over  and  beyond, 
is  placed  in  an  instant  after  it  In  the  next  movement  the  hind  legs  are  thrown  in,  and,  while  elevated, 
the  off  fore  leg  becomes  raised  firom  the  ground ;  but  the  near  fore  leg  is  not  elevated  until  the  hinder 
ones  are  replaced.  The  near  fore  leg  is,  therefcre,  the  whole  point  of  support  in  cantering  at  each  re- 
move, and  thus  it  is  that  cantering  horses  alway»  fii-st  fail  on  that  leg. 

5997.  The  amdle  is  a  peculiar  kind  of  pace,  by  wl  ich  the  horse  changes  sides  at  each  remove ;  two  legs 
of  a  sMe  being  always  in  the  air,  and  two  on  the  g-ound.  An  amble  Is  usually  the  first  natural  pace  of 
young  colts,  which,  as  soon  as  they  have  strength  enough  to  trot,  they  quit  There  is  no  such  thing  as  an 
amUe  in  the  manege ;  the  riding-masters  allowing  if  no  other  paces  beside  walk,  trot,  and  gallop)  their 
reason  la,  that  a  horse  may  be  put  from  a  trot  to  a  gallop,  without  stopping  him }  but  not  from  an  amble  to 
a  gallop  without  stopping.  This  movement,  wh'ch  is  very  laborious  to  the  horse,  and  in  which  he  ought 
not  to  be  indulged,  except  on  smooth  ground,  is  ver-  easy  to  the  rider;  it  has  not  the  hardness  of  a  trot, 
because  the  hind  leg  moves  along  with  the  fore  r»ne,  and  creates  no  reidstanoe  to  the  motion.  It  if,  how> 
ever,  now  never  taught,  and  therefore  any  directions  regarding  it  would  be  useless. 

5998.  The  training  of  cavalry  horses  is  exclusively  performed  in  the  military  establish* 
ments,  and  therefore  can  never  be  required  of  the  fanner  or  breeder. 

5999.  The  training  of  coach  hones  corinaences  with  taming,  walking,  trotting,  and 
repeated  longing ;  and  next  with  yoking  and  driving  in  a  break  or  four. wheeled  frame, 
with  no  other  load  than  that  of  the  coach  Iwx  or  seat  placed  in  the  usual  position,  the 
driver  and  his  assistant  sitting  on  a  boani  f  xed  to  the  perch  or  hind  axle,  in  order  to  be 
ready  at  a  moment's  notice,  to  descend  and  restrain,  or  direct  the  horses.  Coach  horses, 
from  15  to  16  bands  high,  should  walk  light  five  miles  an  hour,  and  trot  twelve*  They 
should  be  first  accustomed  to  this  exercise  in  the  country,  next  in  the  outskirts  of  a  large 
city,  and  lastly  in  the  most  crowded  streets. 

6000.  The  age  at  which  a  horse  isJU  tj  ite  worked  in  a  coach,  is  four  and  a  half  or  five 
years ;  but  by  the  fraudulent  practice  both  of  the  country  and  town  dealers,  horses  of 
three  and  four  years  old  are  frequently  employed.  The  first  business  of  the  Yorkshire 
dealer,  who  has  three  or  four  year  old  colti  to  dispose  of,  is  to  draw  tlieir  corner  teeth, 
in  order  to  make  them  have  the  mouths  of  those  of  five.  They  also  undergo  the  opera- 
tion of  docking  and  nicking;  and  after  liaiing  been  kept  two  or  three  months  on  mashes, 
made  of  bran,  ground  oats,  or  boiled  co:-n,  they  are  sold  to  the  London  dealers,  who,  it 
is  said,  sell  these  three  or  four  years  old  horses  as  if  they  were  five  years  old.  They  are 
then  taken  into  immediate  work,  eitlier  for  the  coach  or  saddle ;  and  in  a  few  months  are 
completely  destroyed  by  this  premature  i.nd  too  severe  labor.  The  drawing  of  the 
teeth  is  not  a  fraud  practised  on  the  Lo  idon  dealers ;  they  know  the  deception,  and 
insist  upon  its  being  done  by  the  country  dealers.  It  is  requisite  to  be  done  some  month» 
l>efore  tlie  London  dealers  finally  sell  them  for  use,  or  the  tooth  which  denotes  a  horse  to 
be  five  years  old  would  not  be  grown,  consequently  the  deception  could  not  have  taken 
place. 

6001.  The  training  of  cart  and  plough  hwses  commences  with  taming  before  they  are 
a  year  old,  with  walking  and  rubbing  them  down  in  the  stable  when  they  are  two,  and 
with  training  to  work  when  they  are  of  tliree  years  growth.  They  should  be  placed 
under ^e  chaise  of  a  very  steady  careful  s«*rvant,  who  will  teach  them  to  back,  and  to 
go  into  the  shafts.  They  ought  not,  houever,  to  be  made  to  draw  any  other  than  a  very 
Ught  empty  cart,  till  their  fourth  or  fifth  year ;  nor  ought  they  to  be  put  into  the  shafts 
of  a  threshing  machine  before  their  fifth  year.  The  first  work  to  which  an  agricultural 
horse  may  be  applied,  is  harrowing ;  but  tliis  during  the  fourth  year  only  half  a  day  at  a 
time,  or  with  a  light  harrow  the  whole  day.  Next  he  may  be  put  to  plough  with  similar 
care  and  caution  in  regard  to  strength.  In  general,  agricultural  horses  require  very 
little  training ;  but  one  thing  is  too  often  neglected,  and  that  is,  teaching  plough  horses  a 
quick  step,  and  keeping  them  at  that  stepe/cr  after  in  working  them.    By  not  attending 
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to  tfan,  and  iMving  the  «tep  to  be  regulated  by  laiy,  spoitlen  ploDghmea,  tbe  loas  Co 
many  fiumcn  is  very  considerable. 

Sect.  XIII.     Of  the  Art  of  ffonemanship, 

6009.  ffortemanshipt  as  an  art,  is  unquestionably  of  very  ancient  date,  and  it  k  curioas 
how  very  different  are  the  modes  by  which  it  is  practised  in  different  countries ;  but 
which  differences  are  yet  principally  confined  to  the  situation  of  the  legs  of  the  rider:  for 
wherever  the  horse  is  used  to  carry  the  person*  it  is  by  the  rider  placing  himsdf  astride 
the  animal.  Horses  were  used  in  this  way  for  centuries  before  any  apparatus  was  uaed 
or  applied  to  their  bodies  to  spare  fatigue  to  the  rider ;  and  we  know  that  tbe  first  saddles 
were  mere  pads  strapped  round  the  body,  but  without  the  appendages  of  stirrups.  In 
England,  riding  is  systematically  divided  in  two  kinds,  which  are  manege  and  jodcey  riding. 


6003.  Manen  ridkig,  called  abo  riding  the  great  kor$e,  in  the  itrictapplicstioo  of  the  tenn,  was  tonaaif 
more  practiaed  than  at  present ;  and  required  a  cystem  of  education  ror  both  hone  and  nder  kne  and 
severe.  Horaef  perfectly  broke  for  the  manege,  were  taught  leveral  paces  and  motions,  as  *w*iiBr, 
paciog,  passaging,  yerking,  capriole,  and  cornctu.  Tbe  practice  of  these  artificial  cadences,  it  Is  Buppoa^ 
injures  the  natural  pace  of  the  horse ;  and  this  circumstance,  united  to  a  particular  form  of  bosaa 
(defective  Ibr  other  purposes)  being  required  fbr  the  elasticity  of  these  actions,  has  tended  to  bring 
manege  riding,  as  fermerlr  practised,  into  disrepute.  Manege  riding  alto  taught  the  constant  application 
ofthe  seat  ofthe  body  of  tne  rider,  to  the  seat  of  the  saddle,  during  all  the  motions  of  tbe  hovsei  andaaa 
severe  education,  and  a  particular  form,  had  bestowed  ease  and  elasticity  to  the  rudeness  of  the  nancge 
horse,  the  inconveniences  of  this  seat  were  not  felt  But  when  another  form  of  hom,  capMe  of  great 
speed  over  excellent  roads,  was  in  general  use,  this  kind  of  riding  was  found  hurtful  to  both  bone  and 
nder ;  fatiguing  the  one,  and  injuring  the  other. 

6004.  The  art  ^proper  riding^  as  practised  among  experienced  honemen,  is  derived  ftom  a  knowledge  at 
the  Judicious  application  of  the  aids  of  the  bridle,  as  taught  in  our  schools,  and  aspfactised  In  tbe  army  gcw 
nerally :  and  also  fh>m  a  proper  application  or  placing  the  body  on  the  horse.  Tnese  we  cectainly  o^  to 
manege  riding ;  and  a  knowledge  of  them  is  as  essential  to  the  safety  ofthe  rider,  as  it  is  to  tbegnoe 
at  his  appearance  as  a  horseman.  The  proper  art  of  riding  erobraces  all  that  is  taueht  in  the  best  aphinnia, 
or  practised  on  the  road  j  and  is  equally  applicable  to  both.  This  is  allowed  to  Its  rallest  extent  by  tboae 
who  have  possessed  themselves  of  the  requisite  information,  and  practise  on  the  subject ;  but  is  denied  bf 
those  who,  wedded  to  field  riding,  contend  that  the  perfection  or  horsemanship  conabts  in  a  saaBe  bridle 
and  a  jockey  seat 

G006.  The  lue  qf  the  carb  bridle  is  considered  in  the  schotrfs  to  be  essential  to  good  riding :  bSF  >t  the 
horse  is  not  only  restrained,  but  he  is  also  aided  and  assisted.  He  is  alternately  thrown  on  hiahaucnes,  or 
forced  on  his  forehand,  by  which  changes  fttigue  is  prevented  to  both.  Great  nicety,  however,  is  reqtmcd 
in  the  use  of  the  curt> :  and  without  an  inclination  and  abihty  to  use  it  lightly  and  dexterously,  a  snaffle  is 
the  best  and  safest  briole.  The  curb  is  to  be  operated  by  a  gentle  turn  of  the  wrist  only ;  and  the  action  of 
the  hand  in  this  respect  should  be  as  fine,  and  as  pliable  as  the  fishing  rod  and  line,  "ttt^  foroe  of  the  cnilb 
should  in  every  instance  be  portioned  to  the  mouth  of  the  horse. 

G006.  The  heH/orm  qf  toddle  for  general  riding  is  one  in  which  the  cantle  is  not  so  high  as  the  mifitarr, 
nor  so  low  as  tbe  racing  saddle.  Theptmimel  should  be  no  more  raised  than  is  necessary  to  keep  tbe  whole 
completely  fVee  from  the  withers.  The  stirrups  should  be  substantial,  not  only  to  prevent  braking ;  bat 
also  that  bv  their  weight  they  may  fall  to  the  loot  when  accidentally  supped  away :  which  is  of  more  con- 
sequence  tnan  at  first  sight  may  appear.  If  they  are  of  the  spring  kind,  it  is  also  desirable :  bat  it  is  still 
more  so,  that  the  spring  stirrup  leather  should  be  used  ;  which  prevents  the  danger  arising  fkom  hosses 
catching  the  leather  in  the  projections  of  doors,  gates,  &c.  Having  saddled  and  bridled  oor  horse  we  will 
proceed  to  mount  our  rider. 

6007.  If  youwotUdmonmt  wUh  ease  a$ul  tttfetu^  says  Hughes,  stand  rather  before  the  stimmlban  bo- 
hind  it  \  then,  with  the  left  hand,  take  tbe  bridle  snort,  j»nd  the  mane  together,  help  voursen  into  tbe 
stirrup,  with  your  rightj  so  that,  in  mountine,  your  too  do  not  touch  the  horse:  Your  root  being  in  the 
stirrup,  raise  yourself  till  you  face  the  side  m  the  horse,  and  look  direcUy  across  the  saddle ;  then,  with 
your  right  hand,  lay  hold  of  the  hinder  part  of  the  saddle,  and,  with  your  left,  lift  yourself  into  it  when 
mounted,  let  your  position  on  the  saddle  be  square,  and  the  purchase  of  your  bridle  sudi  as  not  to  pa& 
your  shoulders :  and  let  your  body  be  in  such  an  even  posture  as  if  you  held  a  rein  in  eadb  lumd.    la 

holdiuR  the  bridle,  grasp  toe  reins   with   your  hand,  which 
goo  should  oe  held  perpendicular   with  tbe  reins  passed,  the  lower 

within  the  hand,  and  the  upper,  betweeri  the  fore  and  next 
fingers.  {Jig.  639L ).  The  reins  are  then  brought  over  the 
fore  finger  and  firmly  held  by  the  thumb.  It  is  often  direded 
to  place  the  little  finger  between  the  lower  nrins ;  the  practice 
of  this  may  be  optional  with  the  rider,  and  In  a  very  fine  hand 
is  desirable.  The  bridle  should  be  b^d  at  such  a  length  as  to 
enable  you  If  your  hone  stumbles,  to  raise  his  head  and  support 
it  with  your  arms ;  and  by  throwing  vour  body  backwards  at 
the  same  time  you  firequently  save  a  none  that  would  other. 
wiw  fkU. 

6006.  K  grae4;fid  and  proper  seat  on  horsebarJc  is  metiy  de- 
pendent on  a  rig|)t  disposition  of  the  legs  and  thigfas,  wbldi 
should  hang  nearly  straight  down,  easily,  and  without  foroe  or  constraint :  all  which  is  brought 
about  fhrai  atwve ;  by  placing  the  body  flat  and  evenly  on  the  saddle,  and  opening  the  knees,  ^ 
whereby  the  fork  will  come  lower  on  the  saddle.  {Jig.  633. )  The  thighs  shoukl  be  applied  to 
the  saddle  and  to  the  sides  of  the  horse  by  their  inner  surfeces,  so  as  to  bring  in  the  Imecs  and  -  .  ,  __. 
toes ;  and  altiiough  the  line  may  be  properly  brok«i  by  some  littie  inegulanties.  yet  the  foot,  \\  \  ^^ 
the  knee,  the  hip,  and  shoulder,  should  deviate  but  little  from  one  perpendicular  line  llie 
ball  of  the  foot  should  rest  within  the  stirrup,  and  should  be  even  with  the  heel,  or  very 
slightly  elevated  above  it.  Avoid  any  stiffhess  in  the  legs,  thighs,  or  body ;  all  should  be  lax, 
but  in  a  state  to  be  able  to  embrace  the  horse,  either  for  support,  or  as  aids  to  him.  The  loins 
particularlv,  should  be  lax  and  pliable,  as  a  coachmnn*s  on  nis  box ;  and  for  the  same  reasons  * 
for  by  sitting  thus  loosely,  the  rough  motions  of  both  are  broken.  To  depend  on  the  embrace 
ofthe  knees  for  support,  is  to  lose  the  benefit  of  a  true  equipoise  of  body,  and  is  rather  to 
stick  on  a  horse  than  to  sit  on  one. 

0009.  JVhen  you  are  troubled  with  a  horse  that  is  vicious,  which  stops  short,  or,  by  rising  at  Mcklne  en. 
deavors  to  throw  you  ott^  you  must  not  bend  your  body  forward,  as  is  commonly  pncttaed  in  radhT* 
because  that  motion  throws  the  breech  backward,  and  moves  you  fyom  your  fork,  or  twists  and 
out  of  vour  seat :  but  the  right  way  to  keep  your  seat,  or  to  recover  it  when  lost,  is,  to  advance  »»< 
part  or  your  bodjr,  and  to  bend  back  your  shoulders  and  upper  part    In  flying  or  standing  lewa.  a 
man's  best  security  is  the  bending  back  of  the  body.    The  lising  of  the  hone  does  not  aflSlttie 
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•Mt ;  he Js  cbieilx  to  guard  agaiiMt  the  laah  of  the  ankud't  hind  legs,  whkh  if  bert  done  bjr  incttning  the 
oody  backward.     But  the  usual  method  of  fixing  the  knees  in  all  cases  of  danger  only  serres,  in  great 

1?^*  ^  ""^  ^®  violence  of  the  fall  To  save  yourself  Arom  being  hurt,  in  these  cases,  you  must  yield 
a  little  to  the  horse's  motion ;  by  which  means  you  wiU  recover  your  seat,  if  displaced,  or  keep  it  at  such 
tunes  ar  would  dismount  an  tusUIAil  horseman. 

%'P:  Ifyoftr  korte grows  tmrWy,  take  the  reins  separately,  one  in  each  hand,  put  your  arms  forward,  and 
hold  bim  short,  but  do  not  pull  hard  with  your  arms  low ;  for,  by  lowering  his  bead,  he  has  the  more  11- 
perty  to  throw  out  bis  heels :  but  if  you  raise  his  head  as  high  as  you  can,  this  will  prevent  him  from  ris. 
ing  before  or  behind ;  nor,  while  his  head  is  in  ihis  position,  can  he  make  either  of  these  motions.  Is  it 
not  reasonable  to  imagine,  that,  if  a  horse  U  forced  towards  a  carriage  which  be  has  started  at,  he  will 
think  he  is  obliged  to  attack  or  run  against  it  ?  Can  it  be  imagined  that  the  ridel's  spurring  him  on, 
with  his  hce  directlv  to  it,  be  should  understand  as  a  sign  to  pass  it  ?  These  rational  queries  aresubmitted 
«o  the  serious  consideration  of  such  as  are  fond  of  always  obliging  their  horses  to  touch  those  objects  at 
which  they  are,  or  aflbct  to  be.  frightened. 

oOIl.  In^ffbrent  kor$etwn^  Lawrence  observes,  should  never  venture  on  horseback  without  span.  Those 
who  reflect  upon  the  predicament  of  being  placed  between  a  deep  ditch  and  a  carriage,  at  which  their 
mmie  shies  will  see  the  necessity  of  this  precaution. 

601S.  Prevtout  to  tmrnnting,  every  person  will  find  his  account  in  examining  the  state  of  both  horse  and 
furniture  with  his  own  eyes  and  hands:  for,  however  good  and  otreAiI  his  groom  may  generally  be,  it  Is  a 
maxim,  that  too  much  ought  not  to  be  expected  from  the  head  of  him  who  labors  with  his  hands. 
Besides,  all  such  sedulously  av<rid  trouble,  particularly  in  nice  matters.  For  example,  see  that  your  curb 
la  right,  that  vour  reins  are  not  twisted,  that  your  girths,  one  over  the  other,  still  bear  exactly  alike  j 
that  the  pad  be  not  wrinkled  up ;  but,  above  all,  that  your  saddle  lies  exactly  level  upon  the  horse'k 
back. 

fiOlS.  On  getting  qif  ike  kontfi  ba^,  hold  the  bridle  and  mane  in  the  same  manner  as  when  you 
mounted,  bold  the  pommel  of  the  saddle  with'  your  right-hand ;  to  raise  yourself,  bring  your  right  leg 
over  the  horse's  back,  let  your  right-hand  hold  the  hind  part  of  the  saddle,  and  stand  a  moment  on  your 
stirrup,  iust  as  when  you  mounted.  But  beware  that,  in  demounting,  you  bend  not  your  right  knee» 
lest  the  horse  should  be  touched  by  the  spur. 

6014k  Thejoekep  mode  qf  rkUHgu  practised  in  its  ftillest  extent  In  racing.  IVith  some 
modification  it  is  also  in  use  by  manv  who  esteem  themselves  excellent  fox^iunters. 
With  still  greater  modification  It  is  by  its  advocates  practised  also  on  the  road.  English 
post-boys  unite  these  two  kinds  of  riding  in  a  manner  at  once  easv  to  themsdves  and 
nones.  True  jockey  riding  consists  in  the  use  of  a  snafile  bridle,  which  is  held  firmly ; 
and,  as  an  advocate  for  it  expresses  himself,  to  enable  the  rider  to  give  his  horse  tiie 
proper  pulls.  To  this  end,  the  same  writer  recommends  a  firm  seat,  upright,  and  as 
you  would  sit  in  a  chair,  with  tlie  knees  nearly  as  much  bent,  and  turned  inward ;  the 
toes  somewhat  out  and  upward ;  the  leg  falling  nearly  straight,  and  the  foot  home  in  the 
stirrup  (/r.  631) ;  elbows  close  to  the  sides  ;  hands  rather  above  the  horse's  withen,  or 
pommel  of  the  saddle ;  and  the  view  directed  between  his  ears.  The  same  writer  Airther 
advocates  the  jockey  mode,  by  commenting  on  the  decline  of  riding.bouse  forms,  and  . 
the  universal  preference  given  to  expedition,  which,  as  he  says,  folly  confirm  the  superior 
use  and  propriety  of  a  jockey-seat  Indeed,  our  riding-achools  are  now,  he  continues,  considerably 
reformed  from  the  stiflhess  of  ancient  practice  in  all  respects.  It  was  the  prsctioe  formerly  in  the  schools, 
and  indeed  pretty  generally  upon  the  road,  to  ride  with  the  tip  of  the  toe  only  in  the  stirrtip ;  as  if  it 
were  of  more  conseouenoe  to  prepare  for  falling  with  safety,  than  to  endeavor  to  sit  securely.  Those 
who  preserve  a  partiality  for  this  venerable  custom,  we  wouki  advise  to  suspend  a  final  judgment,  until 
they  nave  made  a  few  more  essays  upon  a  huge  cock-tail  half-bred,  of  that  kind  which  *  cannot  go,  and 
yet  won't  stand  still,'  and  will  dart  from  one  side  of  the  road  to  the  other,  as  if  he  really  desired  to  get 
rid  of  his  burden.  Nor  is  the  ball  of  the  foot  a  proper  rest ;  chiefly  because  inconvenient  to  that  erect, 
or  nther  almost  kneeling,  posture,  which  is  required  in  speedy  riding.  The  riding-house  seat  is  preserved 
by  the  balance  or  equipotoe  of  the  body  solely ;  that  recommended  here  by  the  firm  hold  of  the  knee, 
which  is  obviously  strengthened  by  the  (^poaite  directions  of  the  knee  and  toe,  the  one  in,  the  other 
otttwanL 

Sect.  XIV.     Of  the  Feeding  of  Horses, 

6015.  The  feeding  of  horses  generalli^y  is  an  inoport&nt  feature  in  their  management. 
In  considering  the  food  for  horses,  we  are  apt  to  locate  our  notions  to  the  matters 
around  us,  without  taking  into  account  that  every  country  has  its  peculiar  products. 
White  observes  that  the  best  food  for  horses  is  hay  and  oats ;  and  iiad  he  added  for 
English  horses,  it  might  have  been  just,  but  without  such  notice  the  assertion  is  much 
too  confined.  In  some  sterile  countries,  horses  are  forced  to  subsist  on  dried  fish,  and 
even  vegetable  mould ;  in  Arabia  on  milk,  fiesh  balls,  eggs,  broth,  &c.  In  India, 
where  the  native  grasses  are  taU,  but  little  nutritious,'  the  better  sorts  are  fed  on  Indian 
corn,  rice^  millet,  &c. ;  and  the  poorer  on  rushes,  sedge,  leaves,  &c.  In  the  West 
Indies  on  maize,  Guinea  com,  and  sugar-cane  tops ;  and  in  some  instances  on  the 
sugar  itself,  in  the  form  of  molasses.  In  France,  Spain,  and  Italy,  besides  the  grasses 
the  leaves  of  limes,  vines,  the  tops  of  acacia,  the  seeds  of  the  carob  tree,  &c.are  used. 

6016k  T%e  food  qf  BHtM  kone»  may  be  divided  into  hertwge,  grain,  roots,  and  mixtures.  Of  ker^ 
age,  the  principal  kind  Is  the  proper  gxamina,  eaten  either  moTst,  or  dried  into  hay.  When  eaten  moist 
in  their  natural  state,  such  a  horse  is  said  to  graxei  but  when  these  matten  are  cut  and  carried  into  the 
stable  to  a  horse,  he  Is  said  to  be  soOed.  Hay  is  herlMge  cut  during  iu  flowering  and  seeding  processes, 
which  being  suojected  to  the  action  of  the  sun  and  air  a  proper  time,  are  then  collected  Into  large 
masses  called  ricks,  where  a  certain  degree  of  fermentation  takes  place  before  the  matter  is  fitted  to  be- 
come wholesome  or  nutritious,  or  before  it  receives  such  alteration  as  fits  it  for  resisting  forther  decom. 
position  and  decay.  The  judicious  management'of  this  fermentative  process  forms  one  of  the  great, 
est  desiderata  in  nay  making.  Punucd  to  a  proper  extent,  the  remaining  moisture  acting  on  the 
fiirtnaceous  parts,  as  the  seeds,  &c.,  in  coniunction  with  the  heat  evolved  during  the  process,  as  it  were 
malU  the  whole,  and  sugar  is  produced.  Pushed  beyond  this,  the  hay  becomes  carbonised,  and  mow 
burnt ;  ita  nutritive  properties  are  lessened,  and  iU  noxious  qualities  increased,  it  being  found  In  this 
state  to  excite  diabetes,  sweating,  and  extreme  weakness  and  emaciation.  (5756)  The  quality  of  the  hay 
is  too  little  attended  to,  but  which  is  of  veiy  great  importance ;  and  more  parucularly  so  where  little 
oom  but  much  hay  is  given.  Hay  should  therefore  be  of  the  best,  whether  meadow,  clover,  or  mixed. 
Many  hones  thrive  best  on  clover  hay,  particularly  draught  horses.  It  is  very  natefril  to  horses, 
and  it  saves  much  waste  of  saliva }  to  sprinkle  hay  with  water,  has  the  same  einct,  but  it  should 
only  be  done  as  it  is  wanted. 

6Dl7.  Udf  skotOd  never  be  ghen  in  large  mtmOmes  at  a  time,  horses  breathe  on  it,  become  disgusted, 
sad  then  wane  it    Ttaej  aOa,  when  it  la  good,  sat  tcK>  much,  and  distend  their  stttoaobs,  and  ihm 
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teoome  cribublteni    Hat  shoold  not  be  kept  in  the  ■table  in  met  qaanllUee.  otherwiae  it  taeoncs  la. 

pregnatod  with  the  vobitlle  alkali  of  the  stable,  and  ia  .hen  apoiled.  Am  subaututea  for  hay,  the  attxw  of 
wheat,  barley,  oats,  and  rye  are  used;  but  these  ere  much  leas  nutritiTe,  and ratoer serre to  exdle 
HiasticaUon  by  mixing  them  with  other  matters,  than  to  be  depended  on  for  animaliaatioo.  On  hay, 
when  good,  many  horses  subsist;  and  when  no  exertions  are  required  of  them  they  are  sufficiently 
nourished  by  it. 

G018.  The  grain  wued  as  korte  food  is  of  various  kindF,  possessing,  it  is  auppoeed*  <fiAnst 
degrees  of  nutriment,  according  to  their  diffbrent  proportions  of  gluten,  sugar,  or  fannaoeoua  matter. 
In  South  Britain,  oats  are  almost  exclusively  used  a.<  horse  grain;  and  which,  according  to  the  experi. 
mentsof  Sir  Humphrey  Davy,  as  we  have  seen  (4d9&),  conuin  748  parts  of  nutritious  matter  out  of  IQOa 
In  wheat,  955  parts  of  1000  are  nutritious ;  but  wheat  \»  seldom  given  with  us  except  to  racers  and  bnnten, 
or  on  extraonlinary  occasions  when  great  excitement  is  required,  when  it  is  sometimes  given  in  the  fonn 
of  bread.  Barley  is  more  frequently  given  than  wheat,  :tnc  contains  9S0  parta  in  1000  of  nutritious  partkln. 
Made  into  malt j  where  its  sugar  is  evolved,  it  beccmt-s  still  more  highly  nutritiouL  Barley  appesis 
to  have  been  the  principal  horse  fbod  of  the  ancicnta. 

G019.  Tke  pulse  used  as  korse  faod^  are  the  seed.)  of  beans,  peas,  vetches,  &G.  Beana  are  seldam 
given  alone  on  account  of  their  heating  and  astrini.'oit  qualities,  but  are  mixed  with  itzaw  or  bay, 
cut  into  chaH^  either  whole  or  broken. 

6050.  Th€  roots  used  as  korse  food,  are  such  as  contain  much  sugar,  but  in  which  the  gluten 
ia  in  amall  proportion  only.  Carrots  sfand  deservedly  high,  on  this  list  They  arc  favorable  to  coo- 
ditiOD,  as  the  rkin  and  hair  alwaya  look  well  under  their  use.  They  are  highly  nutritioua  we  knov, 
lh>m  the  fattening  that  occurs  fhmi  them.  They  alsio  generate  good  flesh,  as  we  know  horses  can  work 
on  them,  and  have  their  wind  increased  by  their  use;  ndeed,  so  favorable  are  they  to  the  proper  action 
of  the  lungs,  that  a  course  of  carrots  will  frequently  remove  the  most  obstinate  coughs.  Tba 
parsnep  has  tirallar  properties.  Swedish  turnips,  as  having  the  saccharine  partides  in  abundance,  axe 
alao  found  good.    Beet-root  likewise. 

6051.  Mixtures,  or  mixed  food,  is  formed  of  seveial  kinds  among  agriculturists ;  and  it  posieaes 
many  advantages,  as  it  can  be  varied  to  every  taste,  ami  made  either  cooling  as  an  alterative,  or  nutritiouB 
and  stimulating  as  a  tonic.  Altbouah  it  is  principally  us-3d  for  waggon,  post,  and  farm  horses,  it  would 
be  better  were  its  use  more  universal.  Of  this  manger  feeding,  one  of  the  best  is  formed  from  a  chaff 
made  of  one  part  beat  meadow  or  clover  hay,  and  tvo  parts  wheaten  straw ;  to  three  bush^  of  this 
mixture  add  one  of  bruised  oats.  The  importance  of  bruising  or  flattening  the  oata  is  very  greaL 
When  used  whole,  the  grains  are  apt  to  slip  betwem  the  teeth  or  the  chaff  in  mastication.  In  fact, 
com  when  either  g^ven  alone,  or  with  chaff,  would,  in  most  instances,  benefit  by  bruiaing.  To  horm 
under  great  exertion,  the  stomach  must  be,  to  a  oertiin  degree,  weakened  also ;  in  such  cases,  by  bnus> 
ing  their  com.  not  only  the  work  of  mastication  is  mu:;h  of  it  spared,  but  that  of  the  stomach  also.  lo 
old  horses  with  worn  teeth,  bruised  oats  are  of  great  consemienca  Fast  eating  homes  do  not  proMrij 
masticate  more  than  one  half  of  their  com  ;  much  of  i .  remains  in  the  dung  so  perfectly  unaltered,  that  it 
will  afterwards  vegetate ;  and  the  celebrated  agriculturist  Curwen  states,  that  during  his  residence  in  India, 
in  a  season  of  scarcity,  half  famished  wretches  actually  fo  lowed  the  cavalry,  and  drew  their  principal  wb. 
sistence  from  the  unchewed  grains  of  com  extracted  f -om  the  excrement  of  the  hones.  Of  this  maDcer 
food,  three,  four,  five,  or  six  pecks  may  be  given  daily,  according  to  size  and  exertions  requiivd ;  sad  as 
but  little  hay  is  required,  so  hard  worked  horses  are  enabled  to  lie  down  much  more,  instead  of  standiqg 
on  their  already  fatigued  limbs  to  eat  hay. 

6022.  Cooked  food  IS  also  now  much  used  by  practicd  agriculturists  for  horses.  The  artidet  made  lae 
of  are  potatoes,  carrots,  tuniips  or  parsnepa.  To  horsis  with  their  digestion  weakened  by  bard  work,  iM 
age,  or  other  causes,  food  in  suflSdent  quantities,  thus  already  reduced  to  a  pultaceoua  mass,  rcsrmblJDK 
chyme,  without  the  loss  qf  time,  or  the  waste  of  uliv.i,  may  be  very  important :  for  as  Curwen  voy 
judiciously  observes,  a  horse  will  consume  nearly  six  lours  in  eating  a  stone  of  hay,  whereas  he  will  eat 
a  stone  of  steamed  potatoes  in  twenty  minutes.  Hoites  are  observed  of  themselves  to  lie  down  after 
eating  cooked  food  sooner  than  other  times. 

6023.  The  quantity  of  food  to  be  given  to  r.  horse  must  be  regulated  by  circumstances, 
the  principle  (^  which  is  the  exertions  or  nature  of  the  work  required  of  him.  If  this 
be  simply  laborious,  as  drawing  of  loads,  or  rairying  of  weights,  all  that  is  requisite  is 
that  the  food  be  sufficiently  nutritious.  The  bulk  from  whence  sudi  nutriment  is  gained 
is  not  a  matter  of  import :  but  if  such  exertions  are  to  be  combined  with  celerity,  is  in 
our  racers,  hunters,  &c. ;  it  is  evident  that  such  feeding  is  best  adapted  to  the  end 
required  which  combines  nutriment  without  balk ;  and  which  increases  the  durability  bj 
increasing  the  mental  irritability,  and  thus  g'^ving  tone  and  courage.  These  ire 
found  to  be  better  derived  from  a  proportionate  allowance  of  grain  or  com,  than  anv 
other  mode  of  feeding  at  present  known.  It  remains  only  to  add,  that  although  ex- 
perience has  fully  proved  this,  in  all  cases  where  the  exertions  are  extreme ;  yet  it  hss 
also  led  to  another  evil,  by  introducing  a  ilan  of  treating  all  horses  of  value  alike. 
Thus  most  of  the  more  valuable  hacknics,  tha  carriage  horses  of  the  wealthy,  Ac, 
are  accustomed  to  be  fed,  not  as  though  their  exertions  were  moderate ;  but  as  though 
tiiey  were  unceasing,  to  the  great  injur}'  of  themselves,  and  to  the  destruction  of  a  vtst 
quantity  of  valuable  com.  To  thousands  of  such  horses,  at  least  one  third  of  their  hay 
and  com  might  be  advantageously  abstracted. 

6024.  Too  great  a  quantity  of  food  injures  not  only  the  community  but  the  horse  also. 
The  stomach  Ijecomes  distended  by  over-feeding,  and  it  then  becomes  weak  and  inca- 
pable of  a  healthy  digestion ;  crib-bidng,  hide-bound,  and  pursiveness  follow ;  or  wbrn 
the  stomach  does  digest  this  undue  quantity,  it  generates  fulness,  which  sliews  itself  in 
inflammations  or  foulness,  appearing  in  the  form  of  cracks  and  grease. 

GQ2S.  A  horse  in  full  work,  of  whatever  kind,  will  require,  according  to  his  sise,a  peck  of  sound  o*||*^ 
twenty-four  hours ;  and  when  the  work  is  unremittin;{,  iis  in  post  horses,  even  more  ^may  be  requind. 
Some  post  horses  have  an  unlimited  quantity  given  tht^m ;  but  this  practice  is  always  ermoeous.  If  t^ 
eat  more,  it  serves  only  to  distend  the  stomach  unduly,  and  also  to  require  stronger  digestive  po«en :  u 
they  blow  on  it  they  leave  it,  and  it  is  wasted,  or  a  mdre  Rreedy  one  swallows  it  up  without  mastication ; 
and  both  stomach,  norse,  and  master,  arc  thereby  rojbtdl  The  oata  should  be  of  the  very  best,  vitoa 
thin  skin,  and  should  vrc\fh  fhim  thirtv-cight  to  forty  pounds  the  bushel.  They  should  also  be  tweet  sad 
fl-ee  from  must,  and  not  kiln^ried.  when  put  inio  a  wide  manger  and  spread  about,  being  first  siriDkled 
with  water,  their  benefit  is  increased.  Vo  horse  will  recuire  more  than  eight  or  ten  pounds  of  b^,  lO 
twenty-four  hours :  ftom  six  to  eight  pounds  are  uswdl)  sufficient.  When  it  can  be  conveniently  osBCt 
the  qua^itity  of  hoth  hay  and  com  should  be  divided  into  four  portions.    The  laigest  portion  both  of  biy 
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and ooni dMNiki  ba  i^wen  at  night;  tbe  next  in  quantity  In  the  morningi  the  other  two  poctioDS  at 
noon,  and  about  four  in  the  aftrniooo.  This  however  muit  depend  on  the  work  of  the  hone,  and  other 
drcumstancef. 

6026.  WateHng  qf  kanen  Is  an  important  part  of  their  management,  and  many  enori  are  oolnmitted 
relative  to  it  It  is  equally  erroneous  to  debar  them  firori  it,  as  it  is  to  allow  them  too  much ;  and  the 
former  is  much  the  most  common  evil.  In  summer,  or  jvhen  fW>m  great  perspiration,  the  animal  Juices 
ate  wasted,  it  generates  fevers,  and  wastes  the  strength  i  nd  spirits.  All  hones  prefer  soft  water,  and  as 
nature  is'  unerring,  there  is  no  doul>t  but  that  it  is  the  most  wholesome.  As  some  horses  drinic  quicker 
than  othen,  it  is  not  a  good  custom  to  take  riding  hone<  to  a  pond,  unless  at  night,  when  the  quantity 
cannot  harm  them';  or  when  not  intended  for  early  wor  c  the  next  morning,  as  hunting,  ftc 

60S7.  The  tuceuary  gtumtUp  qf  water  for  a  horse  should  be  regulated  by  ctrcumstances,  as  the  weather, 
the  work,  Ac.  In  common  cases,  a  Urge  horse  requires  rather  more  than  the  half  of  a  laige  stable  pail 
full  twice  in  the  day.  At  night  a  fbll  pail  should  be  slowed.  Hones  sliould  never  be  galloped  after 
drinking ;  it  has  destroyed  thousands,  by  gripes,  iuflamm  itions,  and  broken  wind.  This  custom  also  usee 
horses  to  expect  they  are  to  run  away  directly  they  are  ac  :identally  watered  at  any  time.  Others  expect- 
ing they  are  to  be  fetigued  with  a  gallop,  will  avoid  drink  ng  at  all.  The  most  that  should  ever  be  done,  is 
to  sufftr  no  horse  to  drink  his  fill  at  a  nver  or  pond ;  but  having  giving  him  half  what  is  necessary,  walk 
him  ten  minutes,  and  then  give  him  all  that  is  required,  iJid  wdk  nlm  again. 

Sect.  XV.     0/ the  Stabling  attd  Grooming  of  Horses. 

6028.  The  stabling  of  horses  is  likewise  a  mcst  important  point  in  their  managementt 
tbe  more  so  as  being  wholly  a  deviation  from  niture ;  bence,  under  the  roost  judicious 
management  it  is  liable  to  produce  some  depiurture  from  health,  and  as  some  times 
managed,  is  most  hurtful  to  it.  Clothing,  dresiing  or  combing,  and  ezerdse,  are  also 
highly  important. 

eQS9L  Btferp  stable  aktmld  be  targe^  eool,  and  airjf.  It  b  too  common  to  suppose  that  warmth  Is  so  eon. 
genial  to  horses,  that  thejr  cannot  be  kept  too  hot ;  but  there  is  reason  to  suppose  that  many  of  the 
diseases  of  horses  are  attributable  to  the  enervating  effbcts  of  unnatural  heat,  and  of  an  air  breathed  and 
rebreathed  over  again.  Blaine  says.  Is  it  not  alike  repiig  lant  to  reason  and  experience,  to  expect  to  keep 
animals  in  health,  that  ftom  stables  heated  to  sixty  degress,  and  further  protected  by  warm  clothing,  are 
flnt  stripped,  and  then  at  once  exposed  to  a  temperature  at  the  flreesing  point  ?  If  it  be  argued  that  nabit 
and  exercise  render  these  less  hurtful,  it  will  be  wf>\  to  t  nswer  that  their  original  hardihood  is  lost  by 
confinement  and  artificial  treatment ;  and  that  neither  dies  exercise  always  tend  to  obriate  the  efl^ts  of 
this  sudden  change :  for  our  best  carriage  horses,  and  hackneys  also,  have  often  to  wait  houn  in  roads  and 
streets  the  convenience  of  their  owners,  or  the  pleasure  «if  the  groom. 

6090.  Tke  heat  qf  a  stable  should  be  regulated  by  a  theimometer,  and  the  heat  shown  by  It  should  never 
exceed  50^  of  Fahrenheit  in  winter,  or  6^  or  63^  in  sumrier.  To  renew  the  air,  the  subie  should  be  well 
ventilated ;  and  which  is  best  done  by  trunks  or  tuties  pat  sing  ftmoi  the  o^ing  through  the  roof. 

6061.  A  daUe  should  not  only  be  veeU  ventUatedt  but  it  should  be  light  alto  /  and  the  windows  should  be  so 
constructed  as  to  admit  light  and  air,  without  making  a  current  of  wind  on  the  twdies  of  the  horses. 
Barkened  stables  are  very  hurtful  to  the  eyes  j  neither  dc'  they,  as  was  formerly  supposed  at  Newmarket, 
tend  to  the  condition  or  rest  of  a  hone. 

6092.  A  iiable  should  have  a  dose  ceiling  to  keep  the  duit  and  dirt  from  the  hay-loft  fVom  entering  the 
horses'  eyea  It  also  necessary  to  prevent  the  ammoniacil  gases  ftom  ascending  and  lodging  in  the  hay. 
It  Is  preferable  that  the  hay-k>ft  be  altogether  removed  from  over  the  stable ;  and  if  a  very  nigh  oeiJing 
even  to  the  roof  were  substituted,  it  would  be  for  the  tiem'fit  of  the  horses. 

6033.  The  form  qf  the  rack  and  manger  shouM  be  atti>nded  ta  Sloping  racks  are  disadvantageous^  as 
encouraging  dust  m  the  eyes.  They  should  therefore  x  unright,  and  by  no  means  so  high  as  they 
usually  are,  by  which  the  head  and  neck  are  put  injuriously  on  the  stretch.  As  a  proof  that  this  w 
unpleasant  to  norses,  many  of  them  first  pull  out  all  t  ie  hay,  and  then  leisurely  eat  it  The  manger 
should  be  wide  at  the  bottom,  and  of  a  proper  height :  crre  should  be  taken  that  no  splinten  are  present 
to  endanger  the  lips,  nose,  and  mouth.  The  halter  reins  should^  in  good  stables,  be  suflbred  to  run 
within  a  RTOove  within  the  manger  post,  to  prevent  the  rein  entangling  tbe  legs. 

6034.  The  stalls  t^a  stable  should  be  uMe.  Strains  in  tlie  back,  and  sometimes  even  wone  evils,  are  the 
oonseouenoe  of  the  standings  being  too  narrow.  Bails  arc  objectionable  from  the  ease  with  which  horses 
can  kick  over  them  j  and  also  ftom  the  quickest  feeder  getting  most  food,  when  several  hones  stand 
together  balled. 

6035.  The  accUmtfof  the  stalls  is  a  matter  of  much  dispute :  when  too  much  raised,  as  In  dealen'  stables, 
they  put  the  back  sinews  on  the  stretch,  and  fatigue  hors<  s  much.  It  is  more  natural  that  they  should  be 
even :  or  that  a  very  slight  slope  only  be  allowed  to  carry  ofl^  the  urine.  The  best  mode,  however,  of 
carrying  offthe  urine.  Is  by  means  of  a  small  grating  to  ea^h  stall,  communicating  with  a  cess  pool  without 
doon,  which  should  be  closed  up,  that  a  current  of  air  mav  not  come  through  the  grating.  Such  a 
contrivance  will  effectuafly  carry  ofi*  the  water,  and  present  the  volatile  alkali  of  the  urine  ftom  impr^. 
nating  the  air  around.  For  the  same  reasons  the  dung  thould  be  removed,  if  possible,  wholly  wtUiout 
the  stable  as  soon  as  dropped ;  for  the  exhalations  frovi  that  are  also  aminoniacal,  and  consequently 
hurtftil.  Tb  this  cause  alone,  we  may  attribute  many  diseases;  particularly  the  great  tendency  stabled 
horses  have  to  become  aflbcted  in  the  eyes.  Tiie  pungeicy  of  this  effluvia  is  familiar  to  every  one  on 
entering  a  close  stable  in  the  morning,  and  when  the  long-soiled  litter  is  removed,  it  is  absolutely 
untMirable. 

6096L  The  Utter  qf  horses  shouU  be  kept  dry  and  iweet,  and  shouU  be  often  removed.  When 
it  is  suffered  to  remain,  under  the  notion  of  making  bettrr  dung,  the  horse  mav  be  ruined ;  neither  does 
the  manure  benefit  as  Is  supposed  ;  for  when  it  is  removed  to  the  dung  pit,  the  close  confinement  does 
It  more  good  than  the  open  exposure  in  the  stable,  when  it  parts  with  its  salts,  on  which  its  properties 
as  manure  partly  depend. 

6037.  Horses  should  not  stand  en  Utter  during  the  d  ly,  although  very  generally  suffered  to  do  sa 
Litter  is  thought  to  save  the  shoes  and  even  the  feet,  by  preventing  the  uneven  surface  of  the  stable  fttim 
hurting  them  :  but  it  holds  the  urine  ;  it  tenders  the  fee; :  it  heats  them  also:  and  is  very  apt  to  encou- 
rage swelling  at  the  heels  :  as  we  know  by  removing  it,  'vnen  they  immediately  go  down.  A  little  Utter 
may  be  strewed  behind  to  obviate  the  effect  of  kicking,  f>r  the  splashing  of  urine  in  mares. 

6(138.  The  clothing  0/ horses  Is  apt  to  be  carried  to  as  erroneous  an  extent,  as  the  heat  of  their  stables.  Wlien 
horses  go  out  In  cold  weather,  and  are  intended  to  have  mcrdy  a  long  walking  exercise,  then  clothing  is  very 
proper:  but  it  must  be  evident,  that  when  taken  clothe  1  from  a  stable  and  exercised  briskly  so  as  to 

eroduce  perspintion,  it  is  erroneous ;  for  not  only  are  the  clothes  wetted  and  thus  liable  to  give  cold, 
ut  the  horse  is  unfitted  to  go  out  afterwards  with  a  sadcle  only.  Saddle  hones  kept  in  oondiuon  stand 
clothed  in  a  kerwy  sheet,  ami  girted  with  a  broad  roller,  \fith  occasionally  the  addition  of  a  quarter.pieoe ; 
the  breast-plate  is  sometimes  put  on  when  going  out  to  exercise ;  the  hood  is  used  to  noe-hones  only, 
except  in  case  of  sickness.  AU  horses,  excepting  raoin,  are  best  without  clothing  In  the  summer 
season. 

6039.   The  grooming  or  dressing  of  horses  h  generally  thus  practised  :  having  tied 
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up  the  hone's  bead,  take  a  cuny-comb,  and  cuiry  him  all  over  hig  body,  to  raise  the 
dandriff  or  scurf,  beginning  first  at  his  neck,  holding  the  left  cheek  of  the  head -stall 
in  your  left  hand,  and  curry  him  from  the  setting  on  of  his  head,  all  along  his  neck, 
to  bis  shoulder,  and  so  go  all  over  his  body  to  the  buttocks,  down  to  his  hocks  ;  then 
change  your  hands,  and  curry  him  before  on  his  breast,  and  laying  your  ri^t  aroi 
over  his  back,  join  your  right  side  to  his  left,  and  curry  him  all  under  his  belly  to  hn 
chest,  and  so  all  over  very  well,  from  the  knees  and  shoulders  up%rards :  after  that,  go 
to  the  far  side,  and  do  in  like  manner.  Then  take  a  dead  horse*s  tail,  or  a  dusting- 
cloth  of  cotton,  and  strike  that  dust  away  which  the  curry-comb  has  raised.  Then 
take  a  round  brush,  made  of  bristles,  and  dress  him  all  over,  both  head,  body,  and 
legs,  to  the  very  fetlocks,  always  cleansing  the  brush  from  that  dust  which  it  gathers,  by 
rubbing  it  upon  the  curry-comb.  After  that,  take  a  hair-cloth,  and  rub  him  again  all  over 
very  hard,  both  to  take  away  the  loose  hairs,  and  to  help  to  lay  his  coat ;  then  wash  your 
hands  in  fair  water,  and  rub  him  all  over  with  wet  hands,  as  well  head  as  body ;  for 
that  will  cleanse  away  all  those  hairs  and  dust  the  hair-cloth  left.  Lastly,  take  a  clean 
cloth,  and  rub  him  all  over  till  he  be  very  dry,  for  that  will  make  his  coat  smooth  and 
clean.  Then  take  anotlier  hair-cloth  (for  you  should  have  two,  one  for  his  body  and 
another  for  his  legs\  and  rub  all  his  legs  exceedingly  well,  fW>m  the  knees  and  hocks 
downwards  to  his  very  hoof,  picking  and  dressing  them  very  carefully  about  the  fetlocks 
from  gravel  and  dust,  which  will  lie  in  the  bending  of  his  joints. 

6040.  Tke  curry-conUt  Mkould  not  be  too  tharp,  or,  «t  least,  not  used  In  a  rude  and  severe  manner,  so  as 
to  be  an  object  of  torture  and  dread,  instead  of  delight  and  gratification  to  the  hone.  It  is  loo  often  the 
fate  of  thin.skinned  horses  to  suffer  much  fVom  the  brutality  of  heavy-handed  and  ignorant  fellows,  who 
do  not  recollect  that  the  unhappy  animal  is  suflfering.  every  time  be  writhes  and  attempts  to  escape  bam 
the  comb  or  briuh,  the  same  tortures  that  they  themselves  experience  when  tickled  on  the  soles  of 
their  feet 

GMl.  Tke  care  qftMe  Ugt  and  feet  forms  a  most  important  branch  of  stable  disdpline.  Hie  legs  most 
be  kept  perfectly  dry,  and  so  clean  that  not  a  speck  or  dirt  be  suflbred  to  lod^  in  any  crevice  under  ite 
knee  or  fetlodc,  or  around  the  coronet,  and  withal  preserved  cool  and  Aree  from  stiilhess  and  inflam- 
mation. Dirt  suffered  to  form  a  lodgment,  or  wet  remaining  upon  the  legs  in  cold  weather,  will  fkvi  the 
skin,  and  cause  cracked  heels,  malienders  and  sellenders,  ralVtails,  crown-scab,  and  such  a  train  of  stable 
plague*,  as  may  baffle  the  most  vigorous  effbrts  during  a  whole  winter.  From  want  of  care,  the  l>est  flat. 
legged  horses,  whatever  mav  be  their  condition,  will  soon  become  greased.  Much  care  should  likewise  be 
taken  not  to  irritate  and  ado  to  the  inflammation  of  the  l^s,  by  hareh  rubbing ;  and  if  tbev  be  modcxataly 
bandaged  with  linen  or  woollen,  which  eferv  groom  knows  how  to  perform  neativ,  it  will  contribute  19 
cleanliness  and  the  general  end.  Some  sallopers  are  apt  to  crack  the  skin  of  their  beds  in  exercise :  in 
that  case,  supple  the  skin  occasionally  with  simple  ointment,  though,  in  general,  warm-water  will  be  a 
sufficient  preservative.  Pains  and  soreness  in  the  shins  and  shank-bones  are  often  the  consequence  of 
exercise  over  hard  ground  in  very  dry  seasons,  for  which  there  is  no  better  palliative  than  frequent  warm 
emollient  fomentations.  It  forms  a  part  of  the  constant  attention  of  a  good  horse-keeper,  to  see  that  the 
feet  of  his  horses  be  well-cieansed  beneath  the  shoe  with  the  picker  from  all  small  stones  or  giarri,  aft 
every  return  from  abroad.  The  shoes  must  be  examined,  that  their  ends  do  not  press  into  the  crust,  and 
that  the  nails  be  fast ,  and  that  the  clinches  do  not  rise  to  cut  the  horse.  In  these  cases,  instant  apidiea- 
tlon  must  be  made  to  the  farrier :  horses  ought  by  no  moans  to  remain  in  old  shoes  until  the  toe  is  woia 
away,  or  the  webs  become  so  thin  that  there  is  danger  of  their  breaking,  unless  in  case  of  brittle  hoQ6» 
when  it  is  an  object  to  shoe  as  seldom  as  possible.  Upon  the  average,  good  shoes  will  wear  near  a  mosith. 
Steeling  the  toes  is,  in  general,  an  uaeAil  practice,  but  less  necessary  when  the  best  iron  is  made  use  oC 
Where  any  tendency  to  dry  hoofs  exists,  the  feet  should  be  stopped  with  equal  parts  of  clav,  cow  dunie,  and 
chamberlye  every  night,  otherwise,  twice  or  three  tiroes  a  week  will  be  sufficient  A  still  better  Bto|iring 
is  made  by  adding  a  little  tar  to  the  other  matters.  It  is  also  prudent,  when  the  hooft  have  any  tendency 
to  hardness  and  contraction,  to  water  the  fhmt  part  of  the  stall  a  little ;  and  also  occasionally,  or  coostantlr, 
to  hang  around  the  hoofs  an  apparatus,  made  by  doubling  a  circle  of  woollen  cloth  over  a  tape,  vhick 
should  be  tied  around  the  fetlocks  loosely :  the  two  segments  of  the  cloth  will  then  fold  around  the  boo^ 
and  correspond  to  it  in  shape.  This  may  be  dipped  in  water,  and  will  be  found  very  convenient  in  ke«^Mi^ 
the  feet  moist  and  cooL  Very  brittle  hoofs  are  greatly  benefited  by  brushing  them  over  with  a  mixture 
of  whale  oil  and  tar.  It  is  considered  as  beneficial,  in  general,  lo  take  off  the  shoes  of  a  hone  who  m 
necessitated  to  stand  long  in  the  stable,  and  who  does  no  work,  and  to  substitute  tips ;  the«  growth  of 
the  crust,  and  the  enlargement  of  the  heels  being  thereby  promoted. 

6042.  The  care  €^  the  Jumiture  and  trapping*  is  another  part  of  the  dutv  of  a  horseJceeper.  These  are 
best  kept  in  order  by  being  instantly  nibbed  clean  after  use,  and  placed  in  a  drv  situation ;  by  which 
methoo,  neither  oil  nor  scouring-paper  is  often  found  necessary.  Great  care  should  be  taken  to  dry  the 
pads  of  the  saddles  after  Joumies,  and  never  to  put  a  hardened  and  damp  saddle  upon  the  horse**  bai±. 
The  same  is  also  necessary  with  regard  to  the  body-cloth«.  Tlie  pads  of  the  saddles  ought  to  be  kept 
perfectly  soft,  and  free  of  dirt  and  sweat ;  and,  after  use,  should  be  dried  either  in  the  sun  or  by  the  fire, 
and  hung  in  a  drj^  place :  the  clothes  also  should  be  washed  much  oftener  than  ihey  generally  are,  and  ever 
kept  perfectly  dry,  and  in  a  sweet  state. 

6043.  The  exercinng  of  horses  is  essentially  necessary  for  their  health,  as  it  counteracts 
the  effects  of  the  artificial  life  we  force  on  them.  High  feeding,  heated  stables,  and  un- 
natural clothing  are,  particularly  the  first,  counteracted  by  proper  exercise ;  and  without 
it,  horses  become  pursive,  fat,  heavy,  and  greased ;  for,  when  the  secretions  do  not  find 
themselves  natural  vents  by  perspiration,  &c.,  they  will  find  themselves  artificial  ones. 
Exercise  keeps  down  the  fat,  and  it  also  hardens  and  condenses  the  muscles  by  drawing 
their  fibres  nearer  togetlier ;  it  likewise  enlarges  the  muscles.  Thus  the  appearmnce,  as 
well  as  the  feel,  when  we  handle  the  flesh  of  a  horse  in  condition  by  proper  exercise,  is 
totally  different  from  those  of  one  merely  full  of  flesh  by  fat,  &c.  Exercise  increases  the 
wind  by  taking  up  the  useless  fat,  and  by  accustoming  Uie  lungs  to  expand  themselves. 

60M.  The  quantity  qfexerdu  necessary  for  a  horse  must  be  r^:ulated  by  a  variety  of  drcumstaaces;  as 
age,  constitution,  condition,  and  bis  ordinary  work.  A  young  horse  requires  more  exercise  than  an  eU 
one,  but  it  should  be  neither  very  long,  nor  very  fktiguing.  Some  colts  are  observed  to  come  out  ef 
the  breaker's  hands  with  splints  and  spavins,  owing  to  the  severe  exereiie  tbey  have  ttodciiqiic.    Vibm 
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iMfMi'aviii  gmend  wmk,  a  Uttle  walking  cxerelie  in  the  noraing  in  body  dotht,  if  the  condition  be 
▼erx  bigb,  or  the  weather  be  very  cold.  Is  all  that  it  neoenary :  but,  on  days  when  their  common  work 
u  not  expected  to  occur,  a  ftiU  fed  horK  ahouM  be  exerciaed  twice  a  day,  an  hour  at  each  time;  or.  If 
only  once  a  day,  thra  an  hour  and  a  half  or  two  hounP  ezereiae  should  be  given;  t«ro4hirds  of  which 
ou^ht  to  be  iMHcd  in  walking ;  the  other  should  bemused  in  a  modente  trot  in  the  hackney,  and 
dinded  into  gallo^ng  and  trotting  in  the  hunter,  llie  racer  has  his  regular  gallofM  at  stated  penods  ; 
but  the  exerdiw  of  each  should  always  finish  with  a  walk  of  sufticient  length,  to  bring  the  hone  in  cool, 
both  in  person  and  temper. 

Sect.  XVI.     (yihe  Management  and  Working  <f  Horset* 

6045.  The  working  of  hortet  includes  the  racings  hunting,  and  joiurneying  of  saddle 
hones ;  and  the  treatment  in  harness  of  coach,  waggon,  cart,  and  fium  bones. 

SuBSBCT.  1.     Managemetii  and  Working  of  Roes  Hones, 

6046.  In  the  numaging  and  working  of  race  horsett  three  things  are  to  be  conaidered, 
tbe  preparation  of  the  hone,  the  conduct  of  the  rider,  and  the  after  treatment  of  the 
horse.  Tbe  preparation  of  a  race  horse  far  running  a  race  is  not  tbe  work  of  a  few 
days,  if  there  be  any  great  dependence  on  the  success.  A  month  at  least  is  required  to 
harden  his  muscles  in  training,  by  proper  food  and  exercise,  and  to  refine  his  wind,  by 
dearing  his  body  to  that  degree  of  perfection  that  is  attainable  by  art.  It  is  fint  ne- 
cessary to  ascertain  correcUy  the  present  state  of  the  horse,  as  whether  he  be  low  or 
high  m  flesh ;  and  in  either  case,  a  proper  estimate  should  be  formed  of  tlie  time  and 
noeans  requirod  to  bring  him  into  true  running  condition. 

6017.  V  A  v^i*^  horae  be  lam  im  flesh,  it  is  necessary  to  judge  of  the  cause  of  such  state,  and  to  act 
accordingly,  the  necessary  proceedings  for  which  were  detailed  in  treating  of  condition.  (5756L)  It  is 
to  be  remarked,  -that  spices  are  less  to  be  depended  on  for  this  purpose  than  generous  food,  as  malt 
mashes ;  and  if  any  thing  of  the  kind  be  used,  let  it  be  the  simple  cordial  ball.  IVeL  Pkarm.  5899.)  Feed 
frequently,  and  by  little  at  a  time :  while  he  is  thus  low.  let  his  exercise  be  walking  only,  and  by  no  means 
spare  his  water,  or  he  will  become  hidfr4xNind :  careftiily  watch  him,  that  ftiU  feeding  may  not  disagree 
Inr  making  his  heels  swclL  or  his  coat  unthrifty ;  and  if  such  appearances  occur,  mash  htm,  and  begin 
his  soourlnga,  otherwise  abstain  from  physicking  until  he  is  in  better  health.  As  he  improven  in  condition. 
Increase  bis  exercise,  but  not  to  such  a  degree  as  to  make  him  sweat :  his  food  must  now  be  the  best 
oats  and  beans,  with  wheaten  or  barley  bread  ;  the  beans  and  oats  are  to  be  put  intp  a  bag,  and  beaten 
tin  the  hulls  are  all  off,  and  then  winnowed  clean ;  and  the  bread,  instead  of  being  chipped  in  ihe  common 
way.  is  to  have  the  crust  dean  off 

aM8.  If  the  horse  be  UkgqodfieA  and  »pirU$  when  taken  up  for  his  month's  preparation,  cordials  are 
altogether  unnecessary ;  and  tne  chief  budness  will  be  to  give  him  good  food,  ana  so  much  exercise  as 
wiU  Keep  him  in  wind,  without  orer-sweating,  or  tiring  his  spirits.  When  he  takes  Urgcr  exercise  after, 
wards,  towards  the  end  of  the  month.  It  wilfbe  proper  to  have  some  horses  In  the  place  to  run  against 
him.  This  win  put  him  upon  his  mettle,  and  the  beating  them  will  give  him  spirits.  This,  however,  is 
to  be  cautiously  observed,  that  he  has  not  a  bloody  beat  given  him  for  ten  days  or  a  fortnight  l>efore  the 
plate  is  to  be  run  for;  and  that  the  but  heat  that  is  given  him  the  day  before  the  race,  must  be  in  his 
clothes :  this  will  make  him  run  with  greaUy  more  vigor  when  stripped  for  the  race,  and  feeling  the  cold 
wind  on  every  part  In  the  second  wcdi,  the  horse  should  have  the  same  food  and  mure  exercise :  and 
In  the  last  fortnight  be  must  have  dried  oats,  that  have  been  hulled  by  beating;  after  this  jockies  wet 
them  with  the  whites  of  eggs,  beaten  up,  and  then  laid  out  in  the  sun  to  dry ;  and  when  as  dry  as  before, 
the  horse  is  to  have  them :  wis  sort  of  rood  bdng  considered  by  them  as  very  light  of  digestion,  and  very 
good  for  the  creature's  wind.  The  beans  la  this  time  should  be  given  more  qiaringly,  and  the  bread 
should  be  made  of  three  parts  wheat  and  one  part  beans,  or  of  wheat  and  barley  in  c(]ual  partSL  If  be 
should  become  costive  under  this  course,  he  must  then  have  bran- water  to  drink,  or  some  ale  and  whites 
of  eggs  beaten  together :  and  keep  his  body  moist  In  the  last  week  all  mashing  Is  to  be  omitted,  and 
bariey-water  ^ven  him  in  its  place ;  and  every  day,  dll  the  day  before  the  race,  he  should  have  bis  fill  of 
hay;  then  he  must  have  it  given  him  more  sparingly,  that  he  may  have  time  to  digest  it;  and  in  the 
momina  of  the  race-day,  he  must  have  a  toast  or  two  of  white  bread  soaked  in  ale,  and  the  same  Just  be. 
fore  be  is  led  out  of  the  field.  This  is  an  excellent  method,  because  the  two  extremes  of  ftilncss  and 
fosting  are  at  this  time  to  be  equally  avoided ;  the  one  heating  his  wind,  and  the  other  occasionhig  a 
iUntncM  that  may  make  him  lose.  After  he  has  had  his  food,  the  litter  is  to  be  Aotik.  up,  and  the  stiSile 
kept  quiet,  that  he  may  be  disturbed  by  nothing  till  he  is  taken  out  to  run. 

6049.  In  the  choice  of  a  rider  for  winning  a  race,  it  is  necessary,  as  far  as  possible,  to 
select  one  that  is  not  only  eipert  and  able,  but  honest.  He  must  have  a  very  close 
seat,  his  knees  being  turned  close  to  the  saddle  skirts,  and  held  firmly  there ;  and  the 
toes  turned  inwards,  so  that  the  spurs  may  be  turned  outward  to  the  horse's  belly ;  his 
left  hand  governing  the  horse's  mouth,  and  his  right  tbe  whip.  During  tbe  wliole  time  of 
the  race,  he  must  tiike  care  to  sit  firm  in  the  saddle,  without  waving  or  standing  up  in  the 
stirrups.  Some  jockies  fancy  the  last  a  becoming  seat,  but  it  is  certain,  that  all  motions 
of  thb  kind  do  really  incommode  the  horse.  In  spurring  tbe  horse,  it  is  not  to  be  done 
by  sticking  the  calves  of  the  legs  close  to  the  horse's  sides,  as  if  it  were  intended  to  press 
the  wind  out  of  his  body ;  but,  on  the  contrary,  the  toes  are  to  be  tinned  a  little  outwards, 
that  tbe  heels  being  brought  in,  the  spurs  may  just  be  brought  to  touch  the  sides.  A 
sharp  touch  of  this  kind  will  be  of  more  service  toward  the  quickening  of  a  horse's  pace, 
and  will  sooner  draw  blood  than  one  of  the  common  coarse  kicks.  Tbe  expert  jockey 
vrill  never  spur  his  horse  until  there  is  great  occasion,  and  then  he  will  avoid  striking 
him  under  the  fore  bowels  between  the  shoulders  and  the  girt;  this  is  the  tenderest  part 
of  a  horse,  and  a  touch  there  is  to  be  reserved  for  the  greatest  extremity. 

G060.  As  to  wkMHg  the  hone,  it  ought  always  to  be  done  over  the  shoulder,  on  the  near  side,  except 
In  very  hard  running,  and  on  the  point  of  victory ;  then  the  hone  is  to  Iw  struck  on  the  flank  with  a 
strong  jerk ;  for  the  skin  is  the  most  tender  of  all  there,  and  most  sensible  of  the  huh.  When  a  hone  is 
whipped  and  sponed,  and  Is  at  the  top  of  his  speed ;  if  he  dap  his  cars  in  his  pole,  or  whisk  his  tail,  it  is 
a  proof  that  tbe  Jockey  treats  him  hard,  and  then  he  ought  to  give  him  as  much  comfort  as  he  can  by 
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wwlnc  the  mttti  Imkwaad  and  Ibrwirdi  in  hit  moatfa,  and  bv  that  meuif  'tbfdng  him  to  opm  faii 
moutnl  which  will  giv*  him  wind,  and  be  of  great  leiTloe.  If.  tnere  be  any  high  wmd  atininc  in  the 
time  or  riding,  the  artftil  Jockey  wili  let  bia  advenanr  lead,  holding  hard  bdiind  bixD.  tOl  he  aeea  an  op. 

Krtunlty  of  giving  a  looie ;  ycC,  in  thic  case,  he  mutt  keep  ao  clow  behind,  that  the  other  hone  may  keep 
e  wind  ftom  him ;  and  tluU  ne,  dttiog  low,  may  at  once  shelter  himself  under  him,  and  aikt  the 
itmigth  of  the  horse.  If  the  wind  happen  to  be  in  their  back,  the  expert  jockey  la  to  keep  cfiractly 
behind  the  advenary,  that  he  may  have  all  the  advantage  of  the  wind  to  blow  hia  hone  alooig,  aa  it 
were,  and  at  the  same  time  intercept  it  in  r^ard  to  his  adversary. 

6051.  When  running  on  level  smooth  ground,  the  jockey  is  to  beat  bis  bone  as  mncfa  aa 
the  adversary  will  give  him  leave,  because  the  horse  is  naturally  more  iucUned  to  spend 
himself  on  this  ground ;  on  the  contrary,  on  deep  earths,  he  may  bave  more  libertj,  as  he 
will  tbere  spare  himself. 

6053.  In  riding  up  hill  the  horse  is  always  to  be  favored,  by  bearing  hiizi  faard,  far 
fear  of  running  him  out  of  wind;  but  in  running  down  hill,  if  the  horse's  feet  and 
shoulders  will  bear  it,  and  the  rider  dares  venture  his  neck,  he  may  have  a  full  looae. 
If  the  horse  have  the  heels  of  the  rest,  the  jockey  must  always  spare  him  a  little,  that  he 
may  have  a  reserve  of  strength  to  make  a  push  at  the  last  post. 

6063.  OntkeJockeY'lMowing  the  nature  qftMekoTK  thai  U  to  rwtagidiutkia^  lot 

by  managing  accordingly,  great  advantages  are  to  be  obtained  :  thus,  if  the  opjxmte  horse  is  of  a  hot  nsid 
iurv  disposition,  the  jockey  is  either  to  run  just  behind  him.  or  cheek  l>y  Joul  with  him,  making  «  noise 
witn  the  whip,  and  bv  that  means  forcine  him  on  faster  than  nis  rider  would  have  him,  and  cooaeoocBtly, 
spending  him  so  much  the  sooner ;  or  else  keep  him  Just  before  him,  in  such  a  slow  gallop,  that  oe  may 
either  overreach,  or  by  treading  on  the  heels  of  the  fore-horse,  endanger  tumbling  over.  Whatever  be 
the  ground  that  the  adversary's  nbrse  runs  worst  on,  the  cunning  Jockey  is  to  ride  the  most  violently  ovevi 
and  by  this  means  it  will  often  happen,  that  in  following  he  eithor  stumbles  or  daps  on  the  back  sinewa. 
The  several  corrections  of  the  hand,  the  whip,  and  the  spur,  are  also  to  be  observed  in  the  advenaiy.  and 
in  what  manner  he  makes  use  of  them :  and  when  it  is  perceived  by  any  of  the  symptoms  of  holding  down 
the  ears,  or  whisking  the  tail,  or  stretching  out  the  nose  like  a  pig,  that  the  horse  is  almost  blown,  the 
budness  is  to  keep  him  on  to  this  speed,  and  he  will  be  soon  thrown  out  or  distanced.  IT  tlie  horse  of  the 
opponent  looks  duU,  it  is  a  sini  his  strength  fails  him ;  and  if  his  flanks  beat  mudi,  it  Is  a  sign  that  his 
wind  be^ns  to  flul  him,  and  Bis  strength  will  soon  do  so  toa 

G06f .  T%e  qfter-management  (tf  a  hone  vtho  hat  not,  includes  the  treatment  between  the  heata»  and  tbe 
treatment  after  the  race  is  over.  After  every  heat  for  a  plate,  there  must  he  dry  straw,  and  dry  rkichfe, 
both  linen  and  wooUen,  ready  to  rub  him  down  all  over,  after  taking  off  the  sweat  with  what  is  called  a 
sweat-knife ;  that  is,  a  piece  of  an  old  sword-blade,  or  some  such  thing.  After  the  horse  has  been  wc9 
rubbed,  he  should  be  chafed  all  over  with  cloths  wetted  in  common  water,  till  the  time  of  staitiag  again. 
When  it  Is  certainly  known  that  the  horse  is  good  at  the  bottom,  and  will  stick  at  the  mark,  he  slKNild  be 
rid  every  heat  to  the  best  of  his  performance ;  and  the  Jockey  is,  as  much  as  possibly  to  avoid  ridiqg  at 
any  particular  horse,  or  staying  for  any,  but  to  ride  out  the  whole  heat  with  the  best  speed  he  can.  If; 
on  the  contrary,  he  has  a  fiery  horse  to  ride,  and  one  that  is  hard  to  manage.  hard.jnoatned,  and  diffleolt 
to  be  held,  he  is  to  Iw started  behind  the  rest  of  tbe  horses  with  all  imaginaUe  coolness  and  gentleness; 
and  when  he  begins  to  ride  at  some  command,  then  the  jockey  is  to  put  up  to  the  other  horses ;  and  if  they 
rite  at  their  ease,  and  are  hard  hdd,  they  arc  to  be  drawn  on  ftster ;  ana  if  it  be  pooeiveil  that  their  wind 
begins  to  rake  hot,  and  they  want  a  sob,  the  business  is  to  keep  them  up  to  that  miBed ;  and  when  tbey  ave 
all  come  within  three  quarters  of  a  mUe  of  the  post,  then  is  tbe  time  to  push  ror  it,  and  use  the  utmost 
■peed  in  the  creature's  power. 

6055.  When  the  race  U  orer^  the  horse  is  immediately  to  be  clothed  up  and  rode  home ;  and  inunediatdv 
on  his  coming  into  the  stable,  the  following  drink  is  to  be  given  him :  Beat  up  the  yolks  of  three  eRga«  aad 
nut  them  into  a  pint  and  a  half  of  sound  ale,  made  warm ;  and  let  it  be  given  with  a  horn.  After  this, 
ne  is  to  be  rubbed  well  down,  and  the  saddle-place  rutibed  over  with  warm  water  and  vinegar,  and  the 
phwes  where  the  spurs  have  touched,  with  the  same ;  after  this  he  should  have  a  feed  of  rye-braad,  then 
a  good  mash,  and  at  some  time  after  these  as  much  bay  and  oats  as  he  will  eat  His  legs,  after  this,  sboohi 
be  bathed  some  time  with  a  mixture  of  vinegar  and  water. 

SuBSZCT.  2.     Cfthe  Management  and  Working  of  the  Hunter, 

6056.  The  mtinaging  and  worfang  of  the  hunter  includes  bis  preparatioD  for  htmt- 
ing,  his  condition,  and  his  treatment  while  taking  bis  regular  day's  work  in  the  field, 
whether  after  buck,  fox,  or  bare  hounds. 

6057.  The  preparation  of  the  hunter  must,  like  tbat  of  the  race  horse,  be  commcnoed 
by  an  estimate  of  bis  state  and  condition.  If  taken  fresh  from  grass,  it  should  be  in 
due  time ;  first,  tbat  be  may  be  well  prepared ;  and  next,  because  the  grass  does  not 
yield  much  nutriment  in  the  beat  of  summer.  A  still  better  method  is  to  continoe  lo 
let  him  run  out  in  the  day  and  grase,  having  a  sbed  to  bouse  bimself  ftom  beat  and  rain- 
He  is  also  to  be  fed  and  exerased,  nearly  as  in  the  common  training,  for  hunting  con- 
dition. In  this  way  be  is  sure  to  be  free  from  cracks,  hidebound,  or  surfeit ;  and  be 
will  prove  infinitely  more  hardy  afterwards.  It  is  even  the  practice  with  some  of  the 
best  sportsmen,  to  allow  their  borses  to  run  out  all  the  hunting  season,  unless  the 
weather  be  very  severe ;  when  they  are  only  stabled  in  a  loose  place.  Hiey  are  allowed 
as  much  com  as  they  can  eat,  and  are  found,  if  a  little  rougher  in  their  coats,  infinitely 
superior  in  hardihood,  and  exemption  frxim  the  dangers  of  cold. 

6068.  A  hunter  taken  from  gran  or  in  very  low  ease,  should  be  treated  as  already  ftilly  detailed 
under  condition.  (5755.)  Great  care  must  be  taken  that  all  the  alterations  in  heat  of  stable,  Holhing, 
feeding,  ftc,  are  gradually  brought  about ;  by  which  means  his  flesh  will  harden  gradually,  and  bv  using 
first  walking  exercise,  and  increadng  it  as  he  advances  in  flesh  and  strength,  his  wind  abo  win  becoaBe 
excellent. 

6059.  In  the  phifttcking  of  Awi/^s^  particularly  when  they  are  low  \n  flerii,  mudi  cantlon  is  leraisitf^ 
that  it  be  not  over.d(me  Itis  the  practice  with  some,  and  by  no  means  a  bad  one,  to  sive  no  imysic ; 
tut  to  give  more  time  in  the  pr«»iation.  Others  again  give  mild  grass  physic,  whkh  Is  an  exceOmt 
pUn^Wnen  the  weather  is  flne.  (See pkfftkUmg, BBHS.) 

6060.  The  preparation  <tf  a  hunter  in  /M  flesh  and  not  from  gran,  depends  prineipaDy  on  regnlw 
extrcise,  and  the  best  hard  food;  physicking  him  or  not,  according  as  he  may  be  suspected  to  be  foal,  eras 
his  wind  may  seem  to  want  mending ;  but  above  all,  whatever  u  done,  anoaU  be  done  legulaily  ;  md 
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Ms  AcnteclMaldbtrither  long  oonttooed  than  vMcnt  OMa.  with  b«ui%  an  tb«  pnur  haid  food  ftr 
bnnten,  taktog  caxe  that  the  beaiM  do  not  oomtipate  the  bowels;  whleh  mint  be  obriated  br  bran 
nixed  with  the  other  food,  if  such  ahould  be  thecaae.  Bread  It  not  neoonary.  hiit  for  tender  delicate 
hones ;  but  eveij  thing  ahould  be  of  the  belt  I 

606L  Tke  4a^  itfore  a  hone  ii  to  Annl  it  b  common  to  treat  him  somewhat  dlfibrentlT,  but  which  if 
aeidom  necessary.  It  is  evident  he  should  be  well  fod,  and  that  not  late  at  night,  that  he  may  lie  down 
early.  Some  food  in  the  morning,  which  others  aTold;  but  when  it  is  considered,  as  has  been  fully 
explained  (5731.),  how  Ul  a  horse  bears  fasting,  it  wlU  be  at  once  seen,  that  if  very  early  in  the  morning, 
as  by  flveo'cloclc,  be  could  be  fed  with  a  moderate  quantity  of  com  wetted,  it  would  tend  to  sttpport  him 
Chroagh  the  day.  ^^ 

G0»  On  the  rHmrn  qf  a  hone  from  AamMv*  the  care  bestowed  on  him  should  be  extreme;  as  on  It 
depends  the  immediate  rcooveir  of  his  strength.  If  he  have  fosted  very  kmg,  and  particularly  if  he  be 
disioclined  to  eat  of  himself ;  horn  down  a  pint  of  ale,  with  two  pints  of  thick  gruel  No  prudent  sports- 
man  will  bring  in  a  horse  hot ;  but  if  unavoidable  accidents  prevent  this  caution,  let  the  hone  be  agahi 
led  out  for  a  few  minutes,  hooded  and  clothed ;  but  he  must  have  fresh  clothes  when  afterwards  dressed. 
Encourage  him  to  stale  as  miicklv  as  piMsible.  after  which  proceed  to  hand-rub  him  all  over  careAiUy, 
placing  before  him  a  little  of  the  best  nay  well  sprinkled  wiui  water.  If  he  reAise  this,  olftr  him  three 
quarts  of  very  clean  chilled  water.  'When  perfectly  cleaned,  let  his  feet  be  careftiUy  examined,  that 
atubs  have  not  pierced  them,  or  that  his  shoes  have  not  been  forced  awry,  by  over.rMcbing,  or  by  the 
auction  of  clayey  ground ;  or  that  thorns  be  not  lodged  in  his  knees,  hocks,  and  sinews.  After  all  these 
matten  have  been  well  attended  to,  remove  him  from  his  stall  to  a  kMse  box,  well  bedded  up.  A  loose 
box  is  invaluable  to  a  hunte ;  it  gives  room  for  stirring  to  prevent  the  swelling  of  the  legs ;  and  is  better 
than  bandaging  when  it  can  be  avoided,'  which  gives  a  disinclination  to  lie  down.  If  the  horse  be  off  his 
food  the  next  da^,  give  him  a  cordial  ball  ( Vet.  Fharm.  5899.)  and  a  malt  mash,  and  afterwards  a  few  cut 
earrots,  which  wiU  assist  to  bring  him  round  more  speedily. 

SauscT.  S.     Qfthe  Iforking  and  Management  of  Riding  Honeu 

<>06S.  The  working  and  managing  of  hackney  or  riding  honeSj  indudtis  what  is  r&. 
quired  for  them  as  pleasure  horses  for  ordinary  airings ;  and  what  they  require  when 
used  for  purposes  of  travelling  or  long  journeyings.  It  embraces  also  their  stable  ma* 
nagement  in  general,  with  the  proper  care  of  horse  and  stable  appointments :  all  which 
are  usually  entrusted  to  a  servant,  popularly  called  a  groom,  whose  qualifications 
should  be,  moderate  size,  light  weight,  activity  and  courage,  joined  with  extreme  mild- 
ness and  good  temper  ;  and  above  all,  a  natural  love  of  horses,  by  which  every  thing 
required  is  done  as  a  pleasure  for  the  animal  he  loves,  and  not  as  a  task  for  those  he  is 
indifferent  to. 

0061.  7^^  kacknesf/or  gentlemen^t  aMngt  should  be  in  high  oondiUcm,  because  a  fine  coat  is  usually 
thought  requisite,  and  here  the  groom  ought  to  be  diligent  that  he  may  keep  up  this  condition  by  regu- 
larity  and  dressing,  more  than  by  heat,  clothing,  and  cordials.  Whenever  nis  master  does  not  uaenis 
hone,  he  must  not  foil  to  exercise  him  (but  principally  by  walking)  to  keep  up  his  condition,  and  to  keep 
down  uselett  flesh  and  swellings  of  the  heels.  The  horse  appointments  are  to  be  peculiady  brignt  and  clean. 
The  bridle  should  be  billetted  and  buckled,  that  the  bits  may  be  removed  to  clean  them  wittiout  soiling  the 
leather,  and  which  cleaning  ought  not  to  be  done  with  rough  materials,  but  fine  powder  and  polishing. 
On  the  return  from  exercise,  they  should  be  wiped  dr^  and  then  oiled.  Two  pair  of  girths  should  be  used, 
that  a  dean  pair  may  alwavs  be  ready,  and  the  same  if  saddle  cloths  are  used. 

6065.  TkepreparaUoH  for,  aitd  die  care  <^  a  koree  on  ajoumetf  involve  many  particulan  which  should 
not  escape  the  eye  of  the  master.  The  first  Is.  Is  the  horse  in  hard  travelling  conditiim  '  Next,  Do  his 
appointments  all  fit,  and  are  they  in  proper  order  ?  The  bridle  forjoumeying  should  always  be  a  double 
curbed  cme.  The  snaiBe  can  be  ridden  with,  certainly :  but  the  snaffle  cannot  do  the  work  of  the  curb,  in 
staying  a  hone,  in  saving  him  from  the  ground  under  stumbling  or  fatigue ;  or  throwing  him  on  his 
hauncKes ;  or  in  Ughtening  bis  mouth.  The  bridle  shouki  not  be  new,  out  one  to  which  the  horse  is 
accustomed.  It  is  of  still  more  consequence  that  the  saddle  be  one  that  the  hone  has  worn  before,  and  that 
fits  him  thoroughly.  The  girths  should  also  be  of  the  best  material  to  prevent  accidents ;  and  if  the  saddle 
be  liable  to  come  forward,  however  objectionable  the  appearance,  a  crupper  had  better  be  used.  Some 
days  before  a  long  journey  is  attempted,  if  the  shoes  are  not  in  onier,  shoe  the  horse  j  but  bv  no  means 
let  it  be  done  as  you  set  off,  otherwise  having  proceeded  on  the  Journey  a  few  miles,  you  find  that  one  foot 
Is  pricked,  and  lameness  ensues ;  or.  if  this  be  not  the  case,  one  or  more  shoes  pinch,  or  do  not  settle  to 
the  feet ;  all  which  cannot  be  so  well  altered  as  by  your  own  smith. 

60(36.  It  it  ahoauM  beti  to  bef^n  a  long  journey  tm  short  stages,  which  accustoms  the  horse  to  continued  ex- 
ertion.  l^is  Is  the  more  psrticularly  necessary  if  he  have  not  been  accustomed  to  travel  thus,  or  if  he  be 
not  in  the  best  condition.  Hie  distance  a  horse  can  perform  with  ease  depmds  greatly  on  circumstances. 
Light  earcascd  horses,  verv  young  ones,  and  such  as  are  low  in  fiesh,  require  often  baiting,  particularly  in 
hot  weather :  horses  in  Aiil  condition,  above  their  work,  and  well  carcased,  and  such  as  are  nom  seven,  or 
ten,  or  twelve  yean  old,  are  better  when  rklden  a  stage  of  fifteen  or  twenty  miles,  with  a  proportionate 
length  of  baiting  tfane  afterwards,  than  when  baited  often,  with  short  stoppages :  the  state  or  the  weather 
ahoukl  also  be  considered ;  when  it  is  very  hot  the  stages  shouki  be  necessarily  shorter. 

6067.  Toajnoper  comtUeraHon  qfthe  baiting  times  on  a  jommey,  the  physlotogy  of  digestion  shoold  be 
studied.  (57SI)  Fatigue  weakens  the  stomara ;  when  we  ourselves  are  tired,  we  seldom  have  much  in. 
clination  to  eat,  and  fatigue  also  prevents  activity  in  the  digestive  powers.  To  allay  these  consequences, 
ride  the  hone  gently  the  last  two-or  three  miles.  If  a  handfbl  of  grass  can  be  got  at  the  road  side,  it  win 
wonderfolly  roresh  your  horse,  and  not  delay  you  three  minutes.  In  hot  weather,  let  the  horse  have 
two  or  three  go  downs  (gulps),  but  not  more,  of  water  occasionally  as  you  pass  a  pond ;  this  tends  to  prevent 
excessive  fotigue.  Occasionally  walk  yourself  up  hill,  which  greatly  relieves  htm,  and  at  whioi  time, 
remove  the  saddle,  by  shifting  which,  only  half  an  inch,  you  greatly  relieve  him:  and  during  this  ttane, 
perhrashe  may  stale,  which  also  is  very  refreshing  to  him.  It  may  be  as  well,  in  a  flhity  country,  to 
take  this  opportunity  of  examii^g  that  no  stones  are  got  into  the  feet  likewise. 

flOGB.  When  a  horse  i*  brought  into  an  inn  from  Ms  Journey;  if  he  be  very  hot,  first  let  him  be  alkmed 
time  to  stale;  let  his  saddle  be  taken  off,  and  with  a  sweat  knife  draw  the  penptration  away ;  then,  with 
a  rug  thrown  over  him,  let  him  be  led  out  and  walked  in  some  sheltered  place  till  cool,  by  which  means  he 
wUl  not  afterwards  break  out  into  a  .secondary  and  hurtftil  sweat :  but  by  no  means  let  an  idle  ostler 
hang  him  to  dry  without  the  stable.  Being  now  dried,  remove  him  to  the  stable,  where,  let  some  good 
hay,  sprinkled  witii  water,  be  placed  before  him :  if  vor  thintv,  give  three  or  four  quarts  of  water  now, 
ami  the  renudnder  in  half  an  hour,  and  then  let  him  be  thoroughly  dressed,  hand-rubbed,  foot-jdcked,  and 
foot-washed ;  but  by  no  means  let  him  be  ridden  into  water ;  or,  if  this  practice  is  customary,  and  cannot 
be  avoided,  let  it  be  not  higher  than  the  kneea,  and  afterwards  indst  on  the  legs  being  rubbed  perfectly 
drv ;  but  good  hand-jrulMng  and  light  spongii^  la  better  than  washing.  Having  thus  made  him  comfort- 
aUetprooeed  to  feed  him  with  com  and  neans  according  as  he  to  used. 

6060.  Tbfeed  a  horse  when  werv  hard  ridden,  or^weakfy  and  tender,  it  is  often  foand  iiscAd  to  give 
teiad,  or  bread  with  ale:  If  this  be  also  rsAised,  hom  down  oatmeal  and  ale,  or  gnitl  and  ale.   it  to  of 
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Hw  BUBOM  aBHqamntr  ttic>ciun«)'  )•  to  l»  <f  «nal  d^  caaUoBoe^  ar  It  It  k  to 
■Kit  dkum  in  oae  or  two  daym.  tlul  Ik*  talUiigi  in  niAMnUr  lona  In  totm  Uv  boon 
bed:  dl(ntlaiidwiKitbFtiiilnkHIIunuhair,ndliiia(«plcufialcathin0inei  < 
....  i-{>  .h.f  i.  i_  ih.n  i-o  boun,  mil  of  lu  oHtcli  md  Hdi  ■  Ihick  ntba  ••—*-  ~ 
^  Miaitb,  hhI  UircAhc  it  chuhi  andDue.  Aittt 
iTM'^ndVlKtiuKdloilall.ictU 


I  a  looE  bol.  vitb  ftmtj  al  lil 

rrfularlv.  and  1?  tht  much  OUlpted.  or  rrduodt  1«t 

an  boumrlwD  talht  mMdIe  of  the  da;  to 

hfwia  aham  ilpu  of  Iter,    jrthe  lag*  he  kocl ,-.-...,  _ —  ^ 

iMUd^e  EhAd  updurhit  cheda;,  but  not  at  night,  and  the  bona  wl. 

SuHBTT.  4.      Of  Horta  m  Currida  i 
6073.  In  ituriing  oiuf  nunuf^n;  Aih-h  in  mrrw&i.  two  wheel  chtitci,  and  iiiiiilii 
CUM,  grv»t  feelinir  and  nicety  is  required,    not  to  overioad  or  overdriTe  the  uiinii); 
to  lee  that  the  wdgfat  is  duly    proportioned  between    the     wheela    and  bone'i  bttk. 
and  that  the  harnen  does  not  pinrh  ;   but  no  directiinia  on  this  head  can  be  of  much  u*, 
unle«  the  driier  be  a  humane  and   conndrrate  person,  and  one  who  leta  a  jiul  niiie 
on  the  aerricea  of  the  noble  aninul  committed  to   faim.    In    Ruin,  the   driisi  al 
two  wheel  carriages,  aa 
droacheji,  tledgea,  and 
olhan,  eoiTetpanding  to 
our  gigi  and  curricle*. 


of  teaching  the  bones  to 
tura  round  their  beads, 
Ibe  one  to  tbe  left,  and 
tbeotbertatbertghl(^.  % 

63j.),the  lightof  wliicb    '  

ia  very  oflenaire  to  a  atrangei. 

tiOTS.  In  imrJang  and  marugmg  coach  kana,  the  tame  attention  la  grooaui;  in  ill 
ita  departmenta  is  required  ai  for  saddle  bono.  Coach  horset  ahouM  nercr  be  hmigtl 
into  fiill  work  before  Ibey  are  Gn  yean  old;  when  well  fed  on  Iwd  food  they  nuj  be 
worlied  at  an  anrage  of  thirty  miles  a  day  at  twice.  In  general  d>ey  should  noit* 
longer  than  &ie  or  six  houn  in  the  joke  at  a  time.  Tbeir  principal  maals  ihoslil  be  ii 
the  morning  and  after  thar  work  is  over  for  the  day,  aa  tbe  action  of  trotting  fast  imO- 
riallj  impedei  digestion. 

SoaaaCT.  5.      ITorh'i^  of  Carl,  Waggon,  and  Farm  Honei. 

6(yi1.  In  taorimg  taid   managing  carl   and  tsa^aa  hona,    a   timllar  ittnM  >-' 

requisite  as  for  coach  bones,  though  peiiiapt  in  a  somewhat  leas  degree,  tbe  animsl  ben; 

6075.  The  iBorUng  and  nanapng  a/farm  harni  includea  the  age  at  whidi  llxy  ■" 
put  to  work,  tbe  quaoti^  of  work  tbej  should  perform,  and  their  feeding  sod  gnnl 


years  old,  according  to  the  nature  of  tbe  soil,  and  the  Dinnlxn  i'  t)* 
taam;  but  ibey  are  always  undentood  to  be  able  to  pay  for  their  maintenance  sAert^ 
ale  three  yean  old,  by  occasional  woik  in  ploughing  and  harrowitkg.  Brown  tfaii>t<  ■■ 
probable  they  might  be  put  to  work  at  four  yean  old,  were  tbe  swne  atteutiiia  jwl  ■> 
their  breeding  and  rearing,  that  is  paid  to  cattle  and  sheep. 

6077,  T&<ioor*»iAic*B/ormA«-aeougft((oper^brmiBeridently»questiooofan™- 
stances,  which  does  not  ac&nit  of  any  precise  solutioo,  a  two.hone  plough  may,  "^ 
aierage,  work  about  an  English  acre  a  day  throughout  tbe  year ;  and,  ia  ga<^ 
according  to  the  nature  of  the  soil,  and  the  labor  that  hw  been  preriously  bertowtd  n  i>- 
a  pair  of  bones,  in  ploughing,  may  trsvel  daily  fiom  ten  to  fifteen  mile 
d^ree  of  resistance  equal  to inim  four  to  ten  hundred  weishL  On  awrl 
■am*  horte*  will  drew  about  a  ton  in  a  two  wheeled  cart 
erery  day;  and  one  of  the  better  sort,  in  tbe  slow  n 
commonly  draws  tUt  weight  by  himself  on  the  best  i. 

are  in  tbe  yoke,  when  the  length  of  tbe  day  permits,  nine  houn, ^^ 

day,  but  for  three  or  four  months  in  winter.onty  from  Eve  to  eight  bours.    ^°^'"^ 
K*Mn  tbey  are  allowed  to  feed  and  rest  two  houn  from  mid-day,  and  in  tbe  llHB  "" 
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have  a  little  corn  on  the  field,  when  working  as  long  as  there  is  day  light,  but  none  if  they 
work  only  five  or  six  hours.   [Sup.  Enc,  Brit,  art.  Jigr.) 

6078.  Thefuding  of  farm  hartes  is  a  sut:gect  of  great  agricuHural  importance,  and  has 
excited  considerable  discussion  among  speculative  agriculturists,  who  have  generally 
urged  the  great  expenses  attending  it  as  an  argument  against  horses,  in  favor  of  oxen. 
Others,  without  preferring  oxen  to  horses,  have,  instead  of  corn  and  hay,  proposed  to  feed 
them  on  roots,  leaves,  whins,  and  even  haws  from  the  hedges.  The  latter  have  been  given 
in  larse  quantities  by  West,  of  Hampshire,  and  it  is  said  (Complete  Farmer,  art.  Team.)  were 
found  to  answer.  Tliat  horses  as  well  as  men  may  live  on  very  inferior  food  is  evident ; 
but  that  either  will  be  able  to  perform  their  work  under  such  treatment,  as  well  as  if  they 
were  properly  nourished,  is  contrary  to  reason  and  experience.  It  is  observed  by  the 
judicious  writer  so  often  quoted,  that  horses  can  never  perform  their  labor  acccHrding  to 
the  present  courses  of  husbandry,  on  carrots,  turnips,  potatoes,  or  other  roots  alone,  or 
as  their  chief  food.  They  will  work  and  thrive  on  such  food,  but  they  will  work  as 
much  more,  and  thrive  as  much  better  with  oats  or  beans  in  addition,  as  fully  to  repay, 
the  difference  in  expense.  One  of  the  three  meals  a  day,  which  farm  horses  usually 
receive,  may  consist  of  roots ;  and  a  few  of  them,  every  twenty-four  hours,  are  highly 
conducive  to  the  health  of  the  aniouds :  but  we  have  never  had  occasion  to  see  any  horse 
work  regularly  throughout  the  year,  in  the  way  they  are  usually  worked  in  the  best 
cultivated  districts,  without  an  allowance  of  at  least  an  English  peck  of  oats,  or  mixed 
oats  and  beans,  daily,  less  or  more  at  particular  periods,  but  rather  more  than  this 
quantity  for  at  least  nine  months  in  the  year. 


6079.  Browm  docc  not  spprove  of  giving  much  grain  to  young  bonet,  thinking  It  experiBive,  and  not  ao 
c<NiduciTe  to  their  health  u  when  they  are  supported  on  green  food.  In  the  winter  snd  ipring  montlM,  a 
few  tumiM  are  eminently  benefidal  to  young  noma,  by  keeping  their  blood  in  good  order,  swelling  their 
booe,  and  hastening  their  growtlL  A  plentlftir supply  of  grass  in  summer  ought  always  to  be  allowed,  as  their 


condition  through  the  winter  dsfiendi  greatly  upon  that  drcumstanoe.  It  is  an  object  deserving  of  attcn* 
tion,  that  flesh  oooe  gained  ought  never  to  be  lost,  but  that  every  animal  whatever  should  be  kept  in  a 
prooressive  state  of  improvement,  and  not  suflkred  to  take  a  n^xognde  course,  which  afterwards  must  be 
made  up  by  extra  feeding,  or  a  loss  be  sustained,  in  a  direct  proportion  to  the  degree  of  retrogradatloa 
that  has  actually  occurred. 

GOMl  Tke  leanness  <^  a  farmer's  working  caUlej^KoA  their  reluctant  movements  under  this  severe  stimu- 
lus, clearly  marks  his  unprosperous  condition.  There  are  particular  operations,  indeed,  such  as  turnip- 
sowing,  seeding,  fallows,  harvest  work,  ftc,  which  require  to  be  executed  with  so  great  dispatdi,  in  our 
variable  climate,  tiuu  unusual  exertions  are  often  indiqiensable.  At  these  times,  it  is  hardly  poarible,  by 
the  richest  food  and  the  most  careftil  treatment,  to  prevent  the  animals  ftom  loosing  flesh,  sometimes 
even  when  their  spirit  and  vigor  are  not  perceptiblv  impaired.  Such  labors,  however,  do  not  continue 
long,  and  should  always  be  foUowed  by  a  oorresponoing  period  of  indulgence.  It  Is  particularly  danger- 
ous and  unprofitable^  to  begin  the  spring  labor  with  hones  worn  down  by  bad  treatment  during  winter. 
iSap.^) 

6081.  DonakUon  observes,  that  the  coarse  garbage  with  which  farm  horses  are  com- 
monly stuffed,  profitably  or  otherwise,  is  the  real  cause  of  the  frequent  occurrence' 
among  them  of  blindness,  grease,  and  colic ;  more  particularly  the  last,  which,  with 
care,  might  be  prevented  from  happening  so  frequently.  The  remedy  lies  in  physic, 
once  or  twice  a-year ;  either  the  regular  aloetic  dose,  or  sidts  given  in  paib  of  warm  water, 
or  sulphur  and  cream  of  tartar ;  one  third  of  the  latter  mixed  in  the  com.  All  horses  kept 
in  the  stable  become,  more  or  less,  internally  loaded ;  and  it  is  an  error,  to  suppose  cart- 
horsey  are  not  equally  benefitted  with  others  by  purging  physic. 

6082.  The  cleaning  and  dremng  of  farm  horses  was  formerly  very  little  attended  to ; 
but  at  present  its  importance  to  the  health  of  the  animal  is  better  understood.  Donalds 
son  recommends  that  the  heels,  legs,  bend  of  the  knee,  and  hock,  the  twist  under  the 
flanks ;  in  short,  all  parts  out  of  sight,  of  cart-horses,  whilst  standing  in  the  house, 
should  be  kept  perfectly  free  from  dirt  and  scurf,  and  the  skin  supple ;  the  parts  more 
in  sight  will  take  care  of  themselves.  In  a  deep  country,  it  is  much  the  better  practice, 
notwithstanding  the  prejudice  to  the  contrary,  to  trim  their  legs  coach-horse  fashion. 
It  is  now  well  understood,  the  editor  of  The  Farmer* $  Magazine  observes,  that  the  liberal 
use  of  the  brush  and  the  curry-comb  twice  a  day ;  frequent  but  moderate  meals,  con- 
sbting  of  a  due  proportion  of  succulent  joined  to  more  solid  food ;  abundance  of  fresh 
litter,  and  great  attention  to  method  and  cleanliness,  are  as  indispensable  in  the  stable 
of  a  farmer  (as  £ur  as  is  consistent  with  a  just  regard  to  economy),  as  they  have  always 
been  held  to  be  in  the  treatment  of  horses  kept  for  pleasure.  Good  dressings  with  all 
well-informed  and  attentive  men,  is  considered  to  be  no  less  necessary  to  the  thriving 
of  the  horses  than  good  feeding ;  according  to  a  common  expression,  it  is  equal  to  half 
their  food* 

6083.  T^ie  general  management  of  farm  hones  in  the  improved  dutricts  of  the  north, 
may  be  presemed  as  a  good  example.  There,  for  about  four  months  in  summer,  horses 
are  fed  on  pastures ;  or  on  clover  and  rye-grass,  and  tares  cut  green,  and  brought  home 
to  the  stable  or  fold-yard ;  the  latter  method  being  by  far  the  most  economical  and 
advantageous.  For  the  other  eight  months,  they  are  kept  on  the  straw  of  oats,  beans,  and 
peas,  and  on  clover  and  rye-grass  luy.  As  soon  as  the  grass  fails  towards  the  end  of 
autumn,  they  have  hay  for  a  few  weeks,  and  when  the  days  become  so  short  as  to  allow 
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of  no  mora  tl»n  from  tix  to  eight  hours*  wotk,  they  are  very  generally  fed  wHh  dHRrent 
kinds  of  straw,  according  to  the  circumstances  of  the  farm ;  in  the  month  of  March  they 
are  again  put  to  hay  till  the  grass  is  ready  for  being  cut.  Throughout  all  the  year  they 
■re  ^owed  more  or  less  com,  when  constantly  worked ;  and  during  the  time  they  aie 
on  dry  fodder,  particularly  when  on  straw,  they  have  potatoes,  yams,  or  Swedish  turnips, 
once  a  day,  sometimes  boiled  barley,  and,  in  a  few  instances,  carrots.  A  portion  of 
some  of  these  roots  is  of  great  importance  to  the  health  of  hones,  when  succulent 
herbage  is  first  exchanged  for  hay  at  the  end  of  autumn  ;  and  it  is  no  leas  so  towards  the 
Utter  end  of  spring,  when  hay  has  become  sapless,  and  the  labor  is  usually  serere.  At 
these  two  periods,  therefore,  it  is  the  practice  of  all  careful  managers,  to  ffwe  an  ample 
allowance  of  some  of  these  roots,  even  though  they  should  be  withheld  for  a  few  weeks 
during  the  intermediate  period. 

6084.  The  quantity  of  these  different  artidet  (ffood  must  depend  on  the  siae  of  the 
horses,  and  the  labor  they  perform ;  and  the  value  upon  the  prices  of  different  seasons, 
and,  in  every  season,  on  the  situation  of  the  farm  with  respect  to  markets,  particularly 
for  hay  and  roots,  which  bring  a  very  diffierent  price  near  large  towns,  and  at  a  few  miks 
distant.  It  is  for  these  reasons,  that  the  yearly  expense  of  a  horse's  maintenance  has  been 
estimated  at  almost  every  sum,  from  15/.  to  40/.  But  it  is  only  necessary  to  attend  to  the 
expense  of  feeding  horses  that  are  capable  of  performing  the  labor  required  of  them, 
under  the  most  correct  and  spirited  management  Such  horses  are  fed  with  oats,  some- 
times with  beans,  three  times  a  day,  for  about  eight  months ;  and  twice  a  day  fer  the 
other  four,  when  at  grass ;  and,  at  the  rate  of  eight  feeds  per  bushel,  each  horse  will  est 
fifteen  quarters  of  oats,  or  twenty  bolls  Linlithgow  measure  in  the  year.  When  pn  hsy, 
he  will  require  about  one  stone  of  twenty-two  pounds  avotrdvpois  daily,  and  five  pounds 
more  if  he  does  not  get  roots.  One  English  acre  of  clover  and  rye-grass,  and  tsnes, 
may  be  necessary  for  four  months*  toiling ;  and  a  quarter  of  an  acre  of  potatoes,  yams,  or 
Swedish  turnips,  during  the  eight  months  he  is  fed  with  hay  or  straw.  The  use  of  these 
roots  may  admit  of  a  small  diminution  of  the  quanti^  of  com  in  the  winter  monlhs,  or 
a  part  of  it  may  be,  as  it  almost  always  is,  of  an  inferior  quality. 

6085.  The  expense  of  feeding  a  horse  throughout  the  year,  may  therefore  be  estimatedl, 
in  regard  to  quantities,  as  follows  : 

Call,  flftaen  quartm.  Strsv  for  oOwr  fear  mcntlHt  half  the  prfcecThJiy. 

8elUiig,aBeacraarcI<rferandrj*4iraH.aadtaf<n.  PoUtoc^  jaiiH,ar  Swadbh  tiinii]Msi  ao*. 
Haj  part  of  Octobfr  and  Novamber,  Marcfa,  April,  and  (Skiip.,  4v<  «t.  dfr^ 

May*  li  tm. 

6086.  The  extent  of  land  required  for  a  horteU  maintenance^  supposing  the  $oS  to  beef 
a  medium  quality,  may  be  about  five  acres ;  that  is,  for  oats  three  acres,  scMling  one,  sod 
one  more  for  hay  and  roots.  On  rich  soils  four  acres  will  be  sufficient,  but  on  poor 
soils,  and  wherever  horses  are  kept  at  pasture,  the  produce  of  six  acres  and  a  half,  or 
seven  acres,  will  be  consumed  by  one  of  them,  when  worked  in  the  manner  already  men- 
tioned, llie  straw  of  about  two  acres  must  be  allowed  for  fodder  and  litter,  the  Isst  of 
which  has  not  been  stated  above,  because,  at  a  distance  from  towns,  what  is  sllowed 
for  litter  must  at  any  rate  be  converted  into  dung.  If  sixty  acres,  therefore,  should  be 
assumed  as  the  average  extent  of  land  that  may  be  kept  in  cultivation  by  two  bones 
according  to  the  best  courses  of  modem  husbandry,  the  produce  of  ten  acres  of  thii  will 
be  required  for  their  maintenance;  or,  a  horse  consumes  the  produce  of  one  acre  out  of 
every  six  which  he  cultivates,  according  to  a  four  or  six  years*  course,  and  sometimes 
more  than  one  acre  out  of  every  five  which  he  ploughs  annually.  {General  Report  of 
Scotland,  vol.  iii.  p.  192.) 


Chav.  II. 

The  Ass,  —  Equus  Asinus,  L.     Ane,  Fr.;  Esei,  Ger.;  Asno,  Span,  and  Asino,  Ittil- 

6087.  The  ass  is  a  native  of  the  mountainous  deserts  of  Tsrtary,  of  Arabia,  Feias, 
and  other  parts  of  the  Asiatic  continent;  and  at  present  is  very  generally  domesticated 
throughout  most  civilized  countries,  llie  wild  ass  feeds  chiefly  on  the  most  ssliae  or 
bitter  plants  of  the  desert,  as  the  kalis,  atriplices,  chenopodium,  &c.;  and  also  prefen  tbe 
saltest  and  most  brackish  water  to  that  which  is  firesh.  Of  this  the  hunters  are  aware,  sod 
usually  station  themselves  near  the  ponds  to  which  they  resort  to  drink.  Their  msonas 
greatly  resemble  those  of  the  wild  horse.  They  assemble  in  troops  under  the  coadiiGtflf 
a  leader,  or  centinel ;  and  are  extremely  shy  and  vigilant.  They  will,  however,  stop  in  die 
midst  of  their  course,  and  even  suffer  the  approach  of  man,  and  then  dart  off  witb 
the  utmost  rapidity.  They  have  been  at  all  times  celebrated  for  their  swiftness.  Their 
voice  resembles  that  of  the  cooomon  ass,  but  is  shriller. 
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eoeS.  'nrtmUtTuki  and  defect!  of  Ihr  commM  an  bam  omplj  engaged  <h«  liTel; 
pemof  leTer*!  deacriptiTe  writcn  on  ihe  Ustorj  o€  uimib;  and  of  nous  with  mote 
bapp]'  effect  than  tbcne  of  tlie  eloquent  Buffon,  aod  die  iDgenioiis  Abb£  U  Plache. 
The  ua,  in  bii  natural  temper,  it  humble,  patient,  and  quiet,  and  bean  corredioD  with 
finnDen.  He  is  eitremelj  hardy,  botli  with  regard  to  the  quaTitit]i  and  qualilj  of  hii 
food,  contenting  bimielf  with  the  mo>t  hanh  and  diiagreeable  herfag,  irhich  otter  animaU 
will  aearcely  touch.  In  the  choice  of  water  be  ii,  howeirer,  Teiy  nice ;  driuking  only  of 
that  which  is  perfectly  clear,  and  at  brooks  with  which  be  is  acquainted.  He  ii  very 
serriceable  to  many  peraoni  who  are  not  able  to  buy  or  keep  horses  j  especially  where 
they  live  near  heaths  or  commoni,  the  barrenest  of  which  will  keep  him ;  being  contented 
with  any  kind  of  cosrw  herbage,  such  ■■  dry  leaves,  Malks,  thistle*,  briers,  chaff,  and  any 
sort   of   straw.     He  requirea  irry  little  looking    after,    and    sustaina    labor  beyond 

most  others.  He  is  Kldom  or  never  sick ;  and  endures  hunger  and  thirst  longer  than 
moat  other  kinds  of  animals.  Tlie  an  may  be  made  use  of  in  husbandry  to  plough  light 
lands,  to  carry  burdens,  to  draw  in  mills,  to  fetch  water,  cut  diaff,  or  any  other  liiiular 
purpoaeb    The  female  {Jig.  636.)  is  also  696 

iisrful  in  many  cases  for  her  milk,  which 
is  excellent;  and  she  might  be  of  more 
advantage  to  die  farmer  if  used,  as  in 
foreign   countriea,    for  the  purpose  of 
breeding  of  mules.      Ilie  skiu  of  the  ass  ^ 
is  eitremelj  hard,  and  verj  elaatic,  and  j 
[■  used  for  various  purpoaea;  such  aa  to  : 
cover  dniois,  make  shoes,  or  parchment.    I 
It  is  of  the  skin  of  this  animal  that  the 
Oriental*  make  the  &gri,  or,  aa  we  call 

it,  shagreen.  Hie  milk  of  the  ass  Is  the  lightest  of  all  mij^  and  is  reconmended  by 
medical  men,  to  peraons  of  delicate  stomachs  j  the  fleab,  and  the  hair  of  ^  tail  and 
nsarw,  are  used  as  those  of  the  horse. 

S».  nc  iuiiiaii*uUiA0(7ni<*  kdlhreeflrftwr  ;ian,  snd  msTthcD  lit  put  townk.  Like  lbs 
hineltewUlUTetD£Sor30yBn;  It buidUie fenuleHrdkngerlhsDIheraaki  l)iil,peAua,thlBhan. 
pw  fr«  their  beli«  oftin  preguDl,  and  at  thoH  tUua  havlM  nniectre  taken  of  theai,  InMMd  c<  which 
tbt  mtlea are oonntuUT won  out  with  lUtiue  and  ttem,  At;  ilnloi  thtnththarM,iUHldoiiotlla 
down  to  ilin,eicnii  when  thejueeieeidTnglT  tired.  TlitmideaaiilBlHtimudikwtrDunlbeital. 
UoQi  tbeoiaecheli,aMBoreBidaithiaHisani  aDd,lD  niwnl,  Ik*  ksaUi  of  this  animal  la  Bueli  bn. 
ttrduiDtkBtaf  Ilwbonei  belsleiidaUcal«,uid  aot  natrtj  BsulijHtlaBilsdiH.    Optathtladt, whtA 

ofiaftHali-  -'^^^- -^-'-      "'    "         "~       -  "-—"..     —  — 


id  whIM  «Uh  Ral,  fa  In. 

-    briTt    She  brines  lb 

_.  .JiVof'AuiAudJuDe.  ■ihMlSm'abmla^ii'timiiiimBjttitMiBUB.  Wlw^  tbeftL  _  _, 
h  U  inpR  to  M  It  niD  iTearwIIiiUiFdun,  indthsi  wsn  It  bj  lilngupstid  glilnit  II  ctkb,  ant  lOBiii. 
Umamllki  siid,wbtn  li  hu  tHsM  Ilw  test,  Uihould  tw  nuned  out  Inlo  i  putun  j  but.  If  It  be  In  wtnta', 
llmuit  Utn bsM St uma,  Ulllt  be ilile  to ihlft  lor IBid£ 

6093.  The  ou  may  he  brvten  and  Iraiiud  at  the  end  of  tlie  second  year ;  but  should 
not  be  worked  sooner  than  the  third  ysu.  Bnaking  is  easly  effected  when  two  yeara 
old,  or  it  may  be  let  alone  still  longer,  as  till  three  years.  It  is  easily  done  by  laying 
■mall  weights  on  his  back,  and  increasing  them  by  degrees;  then  set  a  boy  upon  him, 
■nd  so  increase  the  weights  as  may  be  proper,  till  they  are  sufficiently  heavy. 

6094.  2'^i^D/'(Aca«{skno<mby  bis  teetfain  thesamcmanncrasthehorse.  At 
two  years  and  a  ludf  old,  the  first  middle  incisive  teeth  ttit  oat,  and  the  other  on  each 
aide  soon  follow  ;  they  are  renewed  at  the  same  time,  and  in  the  same  order. 

6095,   n<(ma'OM^an(fpJtyngtc^o/'(jicatidonoldifferfromtboscortbcbon>«nM- 
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tiallf.  The  concha  caitilwis  of  the  oil*  are,  bonrer,  ronddMablj  mote  dongUid :  thi 
■puioiu  processes  of  the  dimil  lertebrs  fiinniDg  the  wilben  an  less  eilensiTe  ;  uid  llw 
bones  ot  the  eitremiLiei  in  gcneniJ  are  less  uiguUrly  placed;  from  whence  results  lit 
inreriority  in  speed.  It  is  alio  to  the  unbending  lines  of  the  spine,  that  bk  moIiiHis  aie 
tendered  so  uneasj  to  a  person  placed  oa  the  middle  of  bia  back.  Sane  special^  oc- 
curs in  the  feet,  whidi,  like  the  horsei  of  arid  dimes,  are  small  and  upright.  His  irja- 
geal  snnorous  sacs  aod  cordz  Tocales  are  not  altogether  like  tboae  of  tba  bone,  from 
whence  hii  aptitude  to  bra^  instead  oT  neiehing.  In  the  ase  there  are  three  Injngcal 
sacs  as  in  the  horse  ;  but  instead  of  a  wide  opening  into  them,  there  is  a  small  round 
bole,  and  the  anterior  sac  is  a  real  bag  of  coosidenble  oie.     In  the  bone,  then:  is  sks 

These  organs  in  the  mule  are  compounded  of  tbete  ronna.  Braying  appeals  ptt>ducal 
Ihrougb  the  mouth,  whereas  neighing  is  prindpall;  effected  by  the  nose.  Itiese  ii  a 
hollow  membranous  caiilj  at  the  back  of  the  mouth  that  is  grsall;  a»>i»tanl  to  Ibis 
trumpet-like  noise,   which  ii  effected  bj  coOTulsiiel;  displacing  the  velum  pslati  bj 

e096.  The  diieaia  «flhe  n»,  as  b  as  they  are  known,  bear  a  general  lescmblatw  to 
tboae  of  the  bone.  As  he  is  more  eiposed,  however,  and  left  to  live  in  a  sttfe  mae 
approaching  to  natural,  he  hai  few  disease*.  HKise  few,  however,  are  leas  attended  la 
than  they  ought  to  be ;  and  it  it  for  the  veterinary  practitioner  to  eitcnd  to  this  urfbl 
and  patient  animal  the  heneBt  of  hia  art,  in  common  with  those  of  other  animsk 
llie  ass  is  seldom  or  never  troubled  with  tennin,  probably  from  the  bardiKaa  of  its  skm. 
,  6097.  Tlieaa  a  ilwd  with  a  narrow  web,  and  with  lieeU  projecting  beyond  the  bed 
of  the  foot,  and  iliKbtly  turned  up,  for  he  seldom  arerreacbes;  but  much  caie  is  n- 
quired  in  using  smalT  nails,  and  in  very  carefully  driving  them.  The  hiiuler  sboetdifia 
little  from  those  used  for  the  fore  feet. 


Chat.  III. 
^fth  Mule  aiid  Himy,  Hgtridt  aflke  Harte  and  Ja. 

6098.  Tie  ifuk  —  Equiu  Jdnut,  var.  y.  Sfultu,  h.  Grand  UtJtl,  ¥>. ;  GmMt 
Maalaiel,  Ger.  ;  MtUa,  Span,  and  Ital. —  is  tbe  hybrid  produce  of  an  ass  with  amsiei 
having  a  Urge  clumsy  bead,  long  erect  ean,  a  short  nune,  and  a  thin  tail, 

6099.  7^  ifinny  —  £;uu  jttitua,  var.  i.  Hitmai,  L.  Bardtati  or  Fitk  UmIA  Vt.; 
Kleiner  itauhud,Ger;  Mu^,  Span,  and  Ital.— is  the  hybrid  produce  between  the  ^-sts 
and  a  stallion  ;  the  head  is  long  and  thin,  theeaiaore  like  those  of  a  horse,  the  mane  is  durt, 
and  the  tail  is  well  filled  with  hair.  The  hinny  is  much  less  common  than  the  mule, 
because,  being  less  hardy  and  useful  than  tbe  other,  he  is  never  cultivated. 

6100.  TAemuZr,  commonly  so  called,  is  much  valued  for  the  saddle,  and  fordrani^ 
carriages  in  Spiun,  Portugal,  Italy,  and  tbe  East,  and  in  the  warmer  pojti  of  Amoic*. 
In  those  countries  where  great  attention  is  paid  to  the  breed,  it  is  as  tall  as  Ae  hgnc. 
eiceedingly  well-limbed,  but  not  ^o  handsome,  especially  about  the  head  and  tail  Ihoe 
aniiikals  are  mostly  sterile  i  some,  indeed,  have  thought  that  they  are  altogether  nKipthle 
of  producing  their  kind ;  but  some  few  instances  have  occurred,  in  which  female  amla 
have  had  foals,  and  in  which  even  the  male  has  impregnated  females  both  of  tbe  so  ud 
horw  species,  though  such  instances  ore  exceedingly  rare. 

6ini.  V^maUnitadctiK^inltteiiml*tniparU^E*nre,tKtm  i-r-i"  —  —  --—tJ-i-f f»fc 
Hpo  ts  wdl  s>  grsal  Mse;  (A.  ^3&i 
wdt-Unbed,  and  Ikrn,  b«(iu  mou. 
Ijrbred  out  of  nae  ^aaiih  lastet. 

-™  -  hlrfi.°Sil  tbe  b«t  o( 

h  Ibtiyer  ttljoaiaiii. 
laateasiinper  ftvlum 


leproDagsted 

muchhsrdin  -...,  .-.^.h... 

Ihao  hoitet,  lest  niltiect  to  ifiiauei, 
and  capable  of  Uviny  bih]  working 
to  twice  llle  ««o  of«  hor».  TTiotoi 
Ihit  mic  bml  in  cold  counlrin  are  ^ 
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tvoC }  but  tbejr  are  apt  to  gaUop  rourii ;  though  theie  do  it  mueh  ton  than  the  ahartODade  ono^ 
The  general  complaint  made  against  them  ii.  that  they  Uck  and  aie  itufatmrn ;  but  this  is  owiog  to 
neglect  In  breeding  them,  for  thejr  are  as  gentle  as  horses  in  countries  where  they  are  bied  with  proper 
care. 

6102.  In  the  breeding  (tf  me/fi.  mares  that  are  of  a  very  large  breed  and  wdl  made  should  be  employed. 
Ther  should  be  young,  ftiD  of  Ufe,  large  barrdled,  but  small  fimbed,  with  a  moderate  sbsed  head,  and  a 
good  forehand.  It  Is  found  of  advantage  to  have  the  foals  flrom  the  time  of  their  being  dropped  often  han- 
dled, to  make  them  gentle :  it  prevents  their  hurttng  themselves  by  sUttiahneas  and  sudden  fkights ;  and 
thev  are  much  easier  broken  at  the  proper  age,  and  become  docile  and  harmless,  having  nothing  of  that 
vidousness  which  is  so  commonly  complained  of  in  these  animals.  They  may  be  broken  at  three  yean 
old,  but  should  never  be  permitted  to  do  much  hard  worii  till  four,  as  they  are  thus  secured  ftom 
beine  hurt  by  hard  labor,  tiU  they  have  acquired  strength  enough  to  bear  it  without  injury.  An  expert 
breeder  of  these  animals  found,  Uuit  feedmg  them  too  weD  while  young,  though  it  made  them  very 
fot,  was  flir  tnm  iieing  any  advantage  to  them ;  as  it  was  not  only  incurring  a  much  larger  expense  than 
was  any  way  necessary,  but  also  made  them  wonderftiUy  nice  and  delicate  in  their  appetites  ever  after,  and 
also  by  increasing  their  weight  of  flesh,  rendered  them  more  subiect  to  strains  and  hurts  in  their  mominff 
gambols.  He  therefore  contented  himself  with  giving  them  food  enough  to  prevent  their  losing  flesh,  ana 
to  keep  up  their  growth  without  palling  their  appeUtes  with  delicacies,  or  making  them  over4ht :  be  also  took 
care  to  defend  them  flrom  the  injuries  of  the  weather  by  allowing  them  stable  room,  and  good  litter  to  deep 
on,  besides  causing  them  every  day  to  be  well  rubbed  down  with  a  hard  wisp  of  straw  by  an  active  groom. 
Tills  was  scarcely  ever  omitted,  particularly  in  cold,  raw,  wet  weather,  when  they  were  least  incttiaed  to 
exercise  themselves.    When  three  years  old,  mules  are  proper  for  use. 

6103.  The  sftoe  for  the  muie  is  for  the  fore  foot  very  similar  to  thst  which  farriers  call 
the  bar  shoe.  It  is  very  wide  and  large,  especially  at  the  toe,  where  it  sometimes  pro- 
jects four  inches  and  upwards  beyond  the  hoof,  lliis  excess  is  given  it  with  a  view  to 
enlarge  the  basis  of  the  foot,  which  is  in  general  exceedingly  narrow  in  this  animal.  The 
shoe  for  the  hind  feet  is  open  at  the  heek^  like  the  borse*s  shoe :  but  it  is  lengthened  at  the 
toe,  like  the  preceding  one.  Mules  are  however  by  no  means  invariably  shod  in  this 
manner :  it  lh  not  unusual  to  shoe  them  either  like  hones  or  asses,  as  they  approach  the  one 
or  the  other  in  sise  or  work  required. 


Chaf.  IV. 

Of  Neat  or  Homed  QUUe.  —  Bot,  L.    Mammalia  Pecora^  L.  Rummalea,  Cuv.    SAes 
a  come,  Fr. ;   Viehf  Ger. ;  Ganado^  Span.,  and  Bestiame,  ItaL 

6104.  The  neat  or  homed  cattle  need  in  agriculture  are  included  under  two  qpedes  of 
Bos ;  the  B.  taurut  or  Ox,  and'  the  B.  iitbulus  or  Buflblo ;  the  latter  less  used  in 
Britain  than  on  the  continent  and  in  other  countries.  These  animals  are  more  univer- 
sally used  as  beasts  of  draught  and  burthen  than  the  horse,  and  have  the  additional  advan- 
tage of  furnishing  excellent  food  and  other  valuable  products.  There  is  scarcely  a  coun- 
try in  which  the  ox  or  the  buffallo  is  not  either  indigenous,  or  naturalised  and  cultivated ; 
while  in  many  parts  of  the  world,  the  horse  is  either  wanting,  or  reserved  for  the  purposes 
of  war  or  thesaddle. 

SacT.  1.     Of  the  Ox,  ^^  Boe  Taurut,  !••  Odkt,  Ger.  /  Bieuf,  Fr. ;  Buey,  Span,,  and 

Bue,  ItaL 

6105.  The  male  (xr  is  the  Bull,  Taureau,  Fr. ;  Stier,  Ger.;  Toro,  Span,  and  ItaL;  and 
the  fenude  the  Cow,  Vache  Fr. ;  JTuA,  Ger.;  and  Vaca,  Span,  and  Ital.  The  bull  and 
cow  inhabit  various  parts  of  the  world,  and,  as  already  observed,  are  domesticated  every 
where.  In  most  countries,  however,  they  are  the  mere  creatures  of  soil  and  climate,  the 
same  attention  in  breeding  and  rearing  that  is  bestowed  on  the  horse  being  withheld ;  the 
natural  habits  little  restrained  or  the  form  improved  for  the  purposes  of  milking,  fattening, 
or  for  labor.  It  is  almost  exclusively  in  Britain  that  this  race  of  animals  have  been  im- 
proved so  as  to  present  breeds  for  each  of  these  piurposes,  &r  superior  to  what  are  to  be 
found  in  a  state  of  nature  or  in  any  other  country.  Notwithstanding  this,  however,  much 
certainly  remains  to  be  known  regarding  the  nutriment  afforded  by  difierent  kinds  of  her* 
bage  and  roots ;  the  quantity  of  food  consumed  bv  different  breeds,  in  proportion  as  well 
to  their  weight  at  the  tone,  as  to  the  ratio  of  their  increase,  and  the  propriety  of  employ- 
ing  large  or  small  animals  in  any  given  circumstances.  Even  with  regard  to  the  degrees 
of  improvement  made  by  fatting  cattle  generally,  from  the  consumption  of  a  given  weight 
of  roots  or  herbage,  no  great  accuracy  is  commonly  attempted ;  machines  for  weighing  the- 
cattle  themselves  and  their  food,  from  tune  to  time,  not  being  yet  in  general  use  in  any' 
part  of  Britain.  We  shall  consider  the  bull  family  as  to  his  variety,  criteria,  breeding,, 
rearing,  feeding,  working,  fattening,  and  milking :  the  manufacture  of  milk  will  be- 
treated  of  in  a  succeeding  diapter. 

SuBsscT.  1.     Of  the  Varieties  and  Breeds  of  the  Bull, 

6106.  llie  varieties  of  the  wild  of  are  the  Bonasua  and  the  Bison  (fg.  ISO.; ;  the 
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flnt  with  m  Umg  tattit,  and  th«  lot  whh  a  glbboin  tadc.  Ibqr  iidnUt  the  woodi  in 
MaduBicar  anil  man;  otbor  iwuntriei  of  (be  eaM ;  and  Ibe  bUoD  it  eTCn  laid  to  be  found 
in  Pt^nd. 

610T.  IliB  varietiei  qf  llu  cvltivated  oi  are  the  European,  IndiaD,  Zebu,  Sunt, 
AbTninian,  Madagaicar,  'Hnian,  and  African.  From  the  European  variety  ba>e  bcoi 
formed  the  difieient  breed*  cultiTBted  in  Britain.  Tberare  rer;  numennu,  but  mdidl 
ool;  notice  >ucb  aa  are  in  mott  esteem.  Hieie  diHerent  brcedi  are  genenllj  diitia. 
guiibed  bf  tbe  length  or  flexure  of  their  homa,  hj  the  absence  of  banu,  b;  the  dk. 
Oicta  where  they  areiuppoaed  to  faaTe  originated,  abound,  or  ciiit  in  tbe  greateit  porilj, 
or  tij  tbe  name  of  tbe  breeder. 

6108.  The  bng-Junud  or  Laitcatkitt  tmi 
^caUte(Jlg.  639.)iediitinguiihed  from  odn 
bj  die  length  of  tlieir  bonu,  the  Ihicknea  aul 
Gnu  texture  of  tbdr  hide^  the  length  and 
doieneii  of  th«r  hair,  the  large  liie  d  Ibor 
boofa,  and  coane,  leadierjr,  thick  necki ;  tber 
are  likewiae  deeper  in  their  fore  quarten,  and 
lighter  in  their  hind  quarten  than  moat  otbo' 
breedi;  nairower  its  their  riape,  Icb  in  point 
nght  than  the  ihaTt  hDcm,  tfaovgh  bitta 


though  they  gJTe  coniiderably  le*a  milk,  it  ■ 
a  in  proportion  to  ita  quantity.      Ibej  arc  more  varied  in  (bar 
color  tlwn  anjr  of  the  other  breedi ;  but,  whatMer  the  color  be,  ibey  have  in  gtocnl  a 
wliile  iti-eak  along  Iheii  back,  which  the  braeden  tenn  finched,  and  moatlj  a  white  qiet 
on  tbeiaaide  of  the  hough.  [OiJlty,f.  S3.)      In  a  general  view,  thia  lacc,  tiotwitfasuad- 
ing  the  lingular  eSbrta  that  have  been  made  (owaidiiH  improvement,  ranaint  with  Utk 
alteration  j  for,  eicepting  in  Leicea- 
tetihire,    none    of   tlie   aubvarieties 
(which  differ  a  little  in  almoit  every 
one  of  those  countiea  where  tbe  long 
horns  prevail)   have   undergone  any  % 
radical   change  or  any  obvioua  im-  4 
provement.     lite  improved  breed  of  I 
LeiccMenbire  (jSg.  640.^  ii  said  to  ^ 
have  been  formed  by  Webaler,   of  J 
Caul^  nor  Coventry,  in  Warwick, 
■hire,  by  means  of  «ii  cows  brought    « 
from  the  banks  of  Ibe  Trent,  about 
tbe  banning  of  the  present  cen. 
tury,  which  were  craned  with  bulls 
from  Weatmorelind  and  LaacaiUre. 

fiakewell,  of  Dishley  in  Leiccetetahire,  afterwardi  got  tbe  lead  at  a  breeder,  by  selectiiig 
from  the  Caulcy  stock  i  and  the  atocks  of  aeveral  other  eminent  breeders  have  been  meal 
to  Ibe  same  tource.      (AfarsAoi'r  Midland  Cmmtia,  vol.  L  p.  318.) 

6109.    The  ihoTt-honud,  eometimes  called  the  Dutch  breed,  it  known  by  a  variety  tf 

names,  taken  fh)m  tbe  districta  where  they  form  the  principal  cattle  stock,  or  where 

g4l  most  atleDtion  ha*  been  paid  to  thdr  impron- 

ment;  thus,  diSerent  funihes   irf'  thii  race 

are  distinguished  by  the  Dames  of  the  Sil'lf 

ntu,  tbe  Tmuater,  the  Yorhkire,  Durlmm, 

IfarlhiimUTtatut,   *ni    other    breeds.      Tbi 

Teeswaler  breed,   a  variety  of  short  hais, 

established  on  the  banks  of  tbe  Tees,  at  tbe 

h^  of  the  vale  of  York,  ia  at  pmoit  in 

the  highest    estimation,   and  >x    alleged  to 

be  the  true   Yorkshire  short-honied  laeed. 

Bulls  and  cows  from  this  stock,  purcfaaant 

■*  at    most    eitraorditury   prices,    are   tfrn^ 

over  idl   ^  north   of  England,   and   the  border  counties  of  Scotland.       Hm  boor, 

bead,    and   neck  of  these   cattle  are   line ;    the   hide   is  very  thin ;    the  chine  full  i 

the   loin  broad,  and  the  carcase  throughout  large  and  well -faduoned ;  and  the  IM" 

and  falling   quality   equal,   or  perhaps  superior   to  those  of  any    other  large  ttti. 

Tbe  shortijMims  give  a  greater  quantity  of  milk  than  any  other  cattle  ;  a  cow  usDaUy 

yielding  iwen^^bur  quarts  of  milk  per  day,  making  Ihcee  fiiUns  of  butter  duripf 

the  grass  season :  tbeu-  colors  are  much  varied,  but  they  are  geneially  ted  and  vbiv 

mued,  or  what  Ibe  breeders  caU  flecked.     Tbe  heaviest  and  largest  oien  of  dK  *«t- 
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borncd  brMd,  when  propalj  ftd,  tIcouI  tba  Eut  India  ihtpa,  ■■  the;  praduo  ifac 
tUckat  baef,  which,  by  retaining  ita  juice*,  is  the  beet  adapted  for  iuch  long  lOjagca. 
Our  rojral  narf  abould  olio  be  tictualled  fimn  time ;  but  bj  the  job*  made  by 
CDDtnclon,  and  other  abuses,  it  is  feared  our  boncet  tar*  are  irften  fed  whh  beef  of 
an  infierior  quality ;  bowerer,  the  coal  ahipi  from  Newcastle,  Shields,  Suinterland, 
&c.  are  whaUy  supplied  with  the  beef  of  these  *aluBble  animals.  Hieia  oien  com- 
moalj  weigh  from  siily  to  a  hundred  stone  (fourteen  pound  to  the  stone),  and  they 
have  sereral  times  been  fed  to  one  hundred  and  twenty,  one  hundred  and  thirty,  aad 
some  particular  ones  to  upwards  «f  one  hundred  and  &^  stone,  the  four  quaiten  only. 
(CuUts,  p.  48.) 
SIIO.  /■  raniBtitg  tht  brail  ifbmg  m  Df.banis 

beinr  finer  nvliwd,  and  mare  mixid  ul  mi  e  Id  pn>- 

porlion  u  th^r  lUe,  sad  la  glvlDf  richer  m  of  s^hs 

qusnUttor  mUk,liiwelibiiiateMUIiantlM'  lenenJIr 


Gill.  The  middlf-hornfd  breed$  comprdiend  in  like  manner,  tereia]  local  varieties,  of 
iriiieh,  the  most  noted  are  the  Deami,  the  Stmaa,  and  the  HerrfDnU ,  the  two  last,  ac- 
cording to  CuUey,  being  Tarieties  of  the  6nt,  though  of  a  greater  sise,  the  Hetefticda 
being  &  largest.  These  cattle  are  the  most  esteemed  of  all  our  breeds  for  the  dnnighl, 
on  account  OT  their  actinty  and  hardiness ;  they  do  not  milk  so  well  as  the  •hoft.bonM, 
but  are  not  deficient  in  the  valuable  property  c^  feeding  at  an  earl;  age,  when  not  em- 
ployed in  labor.  g^2 

6112.  The  Dmmilan  cattle  {Kg.  613.)  m 
at  a  high  red. color  (if  any  white  spots,  they 
reckon  the  breed  impure,  particularly  if  those 
■pots  run  one  into  anotber),  with  a  l^ht-duD 
ring  round  the  eye,  sod  the  muiile  of  the 
same  color.  Roe  in  the  bone,  clean  in  the 
tuck,  horns  of  a  medium  length,  bent  up- 
wards, thin-faced,  and  fine  in  the  chops,  wide 
in  the  hips,  a  toloable  bvrel,  but  rather  fiat 
on  the  ud«,  tail  smsll,  and  set  on  very  high  ; 
Ibey  are  thin  skinned,  and  silky  in  kindling, 

feed  at  an  early  age,  or  arriTe  at  maturity  sooner  than  moat  other  breeds.  (CuOcy,  p.  51). 
Anotber  author  obierres,  that  they  are  a  model  for  all  persons  who  breed  oien  for  the 
yoke.  (ParMnioTi  on  Lia  Sloch.  vol.  L  p.  113).  The  weight  of  the  cows  is  usoally  front 
thirly  to  forty  stone,  and  of  the  oien  from  forty  (o  sii^  j  the  North  Devon  variety,  in 
particular,  fiom  the  fineness  in  tbe  grain  of  the  meat,  is  held  in  high  estimatien  in 
Smithfield.     {Didmiti't  Practical  jfgricviture,  vol.  ii.  p.  180). 

S113L  CnniKr  Hy^  that  the  ndcattleii(NoRbDe*«uxlSoiB«ietaredaidilliHaB*araureil(lnal 
brtols,  snd  ODE  of  IhoK  wbkh  hs>  praervnl  meat  of  Hi  prlulUve  Ann :  the  endleMie  of  tbto  ftn  An 
labor  Ii  bM  proved  bf  Itw  Gict.tbst  ttw  OuliboaaUe  HtatUiitton  oT  hones  has  awde  no  bcobhi  In  Itae 
dlniltx  of  thwcsMe.  bj  Uuli  b%h  repuM  s>  ftad*c^  and  (br  tba  Kpeilar  esnUeoa  of  tbelrEeef,  wMeb 
tasi  been  scknowMfed  br  ages  Tbet  sia,  be  esy^  the  ipeeiUeit  irarUi«  oieil  Iq  Oirind,  md  will 
trot  well  Inhuneiii  In  polnl  or  ■treoflh.lhey  Maod  In  the  tbuith  or  Uth  dais.  IberluTg  s  greater 
itKinblsiKa  a  dm  thsn  snv  other  tnad  of  neat^snle.  The;  are  nihec  wide,  iban  nUdte-bnnsd, 
as  ttirj  u>  sonetiiiH  called  i  som^  bowever,  hat*  >*|ulsr  middle  boni,  that  is,  neitbet  ehocl  but 

a,  tuinnj  iq>w(id  sod  bsckwsrd  at  the  polnti.    A>  mOkin,  Ithey  are  eo  hr  Inferior  to  both  Iba  loo* 
■liBn-honis,  bcitfa  In  qtuuiUty  sad  quslltr  of  milk,  Uutlherare  teitainly  no  ottecla  fbrHM  reqpilar 
<Uii7,  bciwevei  ptarfni  aad  coorenlent  tbej  majr  ba  In  tbe  peivau  femUr  waj. 

6114.  The  Suaet  •mdHertford. 
Mrt  cattle  (Jig.  643.)  are  of  a  deep 
red  color,  with  fine  hair  and 
very  thin  bides ;  neck  and  bead 
dean,  tbe  face  usual!]'  urtute,  boms 
Ddther  long  nor  short,  rather 
turning  up  at  the  points ;  in  gene- 
ral, they  are  well  made  in  the  hind 
quarters,  wide  across  the  hips, 
rump,  and  sirioin,  but  narrow  inj 
Ifae  chine,  lolersbly  straight  along  I 
the  hHzk,  ribs  loo  Bat,  thin  in  tbe 
thigh,  and  bone  not  large,  An  o. 
to  one  buodred  stone,  the  fore-qua 
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worked  firom  ttme  to  lix  ylUB  old,  Bometime*  till  sevoDiWlwn  tlin  uc  turned  off 
for  feeding.  The  Herefotd  cattle  are  next  in  tiie  to  tbe  YoHuhirc  ibort-taiirBi : 
both  thia  and  llie  Glouccrter  Tirieqr  are  higbly  eligible  ai  dair;  acock,  and  tW 
femalM  of  the  Herefords  hara  lieeii  found  to  (allea  better  at  three  jean  old  tbu 
an;  other  kind  of  cattle  except  the  tfjed  beiTert  of  Norfolk.  {MankaTi  EamfVf  if 
GleueaHTtkiTt.) 

6115.    Tit  fxttid  or  kanJtn  bnait.     Tbe  UoM  niuneroua  and  eitefaied  wictj  ii  the 
Galloway  breed  (jSg.  644.),  so  called  from  tbe  pro-  644 

vines  of  that  name,  in  the  aoutb-weat  irf  Scotland, 
where  they  moat  abound.    Tbetrue  Galloway  bul.    | 
lock  "  is  atraight  and  broad  on  tbe  back,  and  nearly    I 
lerel  fWnn  tbe  liead  to  the  rump,  broad  at  the  loins,    ' 
not,   boweTer,  wiih  booked  bonea,  or  projecting 
knob*,  ao  that  when  viewed  &om  abore,  the  whale 
body  appears  beautifully  Tounded;  he  it  long  in  tbe 
qiunera,  but  not  broad  in  the  twiit ;  be  is  deep  in 
(be  cheat,  abort  in  tbe  1^,  and  moderalel;  Soe  in 
the  bone,  clean  in  the  chop  and  in  the  neck ;  his 

head  is  of  a  moderate  siie,  with  large  rough  ears,  and  full,  but  not  pranuDcDt  Vfra,  a 
beary  ejebrowa,  so  that  he  hai  a  calm  though  determined  look  ;  hia  well-.propoitioDal 
form  i>  dotbed  with  a  looae  and  mellow  skin,  adorned  with  long  soft  gtocsy  hair." 
(GaUoaag  Report,  P-  £36.)  Tbe  prevailing  color  is  black  or  daik.biindled,  and, 
though  Qxj  are  occasionally  found  of  every  color,  the  dark  colon  are  UDifonnly 
picfened,  from  a  belief  that  they  are  connected  with  auperior  hardineat  of  cootli- 
tution.  Ibe  Gallowaya  are  rattwr  undoued,  not  Very  different  irom  the  eiie  at  the 
Devon*,  but  aa  much  leia  than  tbe  long  homi,  at  tbe  hing  boma  arc  le*a  (ban  the 
abort  hoTDS.  On  tbe  beet  farms,  tbe  average  weight  of  btillo^  three  jean  and  a  half 
old,  wbeo  tbe  gicater  part  of  them  are  driven  to  the  aoutfa,  hat  been  stated  at  about 
' '  ami;  eome  of  tbein,  ftttened  in  England,  have  been  ba«a|^  la 


61  IT.  The  Suffolk  dtmi,  according  to  CuUey,  are  nothing  more  than  a  variety  of  d" 
Galloway  breedi  be  suppotei  Ihem  to  have  originated  in  tbe  intercourse  that  has  kng 
BubaiMed  between  the  Scotch  drovers  of  Galloway  cattle,  and  the  SnBblk  and  NorfoUi 
gnuien  who  feed  them,  like  Suffblki  are  ahnosi  all  light  duns,  thus  differing  from  Ibe 
Galloways,  and  are  conaidered  a  very  useful  kind  of  little  c^tle,  patticulariy  te  Ok 
dairy.      {CuUty,  p.  66.   Pantinion,  vol.  i.  p.  116.) 

61  IS.  The  cauls  a/  the  HighlandM  of  Soalbnd  are  divided  into  a  number  of  local 
varieties,  aome  of  which  differ  materially  fitmi  othen,  probably  owing  to  a  diffsmce  in 
tbe  climate  and  the  quality  of  tbe  herbage,  rather  than  to  their  betag  apning  fnm  n« 
originally  distinct,  or  to  any  great  change  effected  either  by  selection  or  by  cruoaig 
with  other  breeds.  It  ia  only  of  late  that  much  attention  hu  beeo  paid  to  tbdr  im- 
provement, in  any  part  of  thia  extensive  country  ;  and  in  tbe  nor^iem  and  antnJ 
Highlands  the  cattle  ai^  yet,  for  the  most  part,  in  as  rude  a  state,  and  ander  mantge- 
mcnt  as  defective,  aa  they  were  some  centuries  ago.  lliese  cattle  have  almost  ezcInaH 
poeaeaeian  of  all  that  division  of  Scotland,  including  the  Hdmdea,  marked  cf  by  a  line 
from  Ibe  Frith  of  Clyde  on  tbe  wcM,  to  the  Murray  FHih  on  the  north,  and  bendi^ 
towards  the  east  till  it  approaches  in  some  places  very  near  to  the  German  ocean.  Along 
the  eastern  coast,  north  of  the  Frith  of  Forth,  the  Highland  cattle  are  intamiitd  wilfc 
various  local  breeds,  of  which  they  have  probably  been  the  basis.  Tbere  are  nnn  v 
lea  marked  distinctioat  among  the  cattle  of  the  different  Highland  counties ;  and,  b 
common  language,  we  speak  of  the  TnTrmmn  nhin-,  the  Banffehire,  &c  cattle,  aa  if  Uiey 
were  to  many  separate  breeds ;  but  it  is  only  necessary  In  this  place  to  notice  the  two 
more  general  varieties,  now  clearly  dittii^guishable  by  theit  form,  size,  and  genenl  po- 

61 19.  Tim  most  valuable  of  these  are  the  caUU  of  Ihe  WeUem  SigliiaMdi  and  Uih 
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ComnKin\j  ctiM  the  Ars/ieMrt  breed  (Jig.  6iS.),or  ibebncA  at  Ux  Islenf  Skye,  one 
of  die  ulwida  UUched  lo  the  count;  of 
Argjie.  llie  cattle  of  the  Hebrides  are 
called  h/loet,  a  name  which  ii  often  applied 
In  the  aouth  lo  all  the  Tarietiea  of  the  High- 
land cattle,  not  a*  a  late  writn  (IHdiion'$ 
PnKtieat  JgriciiUun,  Tol.iL  p.  1124.)  boa 
imagined,  from  the  dlitrict  in  Aynhire  called 
Xjle,  nbere  Tec;  few  of  them  are  kepi,  but 
from  their  cnxsing,  in  their  progrea  to  the 
aouth,  the  iyloes  or  reiric*  in  tfaa  mainland  - 
and  Western  Islands,  where  tbeae  cattle  are 
found  in  the  greateat  perfection.  {Gtnenl 
Seporl  d/"  ScoUand,  toI.  iii.  p. 36.) 

etae.  ^  faJI  a/"  (Ae  A^oe  Aned  ihould  be  of  a  miiUte  aiie,  eap^le  of  being  ftttened 
to  iftj  aton*  aToirdupoia.  Hii  color  sbould  be  hlack  or  dai^  brown,  or  reddish  brown, 
wilboul  an;  white  or  jrellow  upots.  His  bead  ahould  be  r«ther  small,  his  mucile  6nc, 
Ilia  homa  equable,  not  rer;  thick,  of  a  clear  green  and  wax;  tinge ;  hii  general  appear- 
BDce  should  combine  agilit;,  vJTacity,  and  strength  ;  and  hia  hair  sluiuld  tw  gloas;,  ttuck, 
and  rigorous,  indicating  a  sound  constitutioD  and  perfect  health.  For  a  bull  of  this 
dcKription,  Hscneil,  of  Colonsa;,  in  181 Z,  refused  SOO  guineas;  and  for  one  of  an  in- 
Arior  sortlM  actually  received  ITUI.  sterling.  Macdonald.  of  Slafla,  bought  one,  nine 
7«an  old,  at  100  guineas.  {Refort  ^  the  Hehridti,  p.«5.) 

811L  TV  Av>  wdfM  or  ttat  Ittt  Sock,  Awn  three  lo  four  yvui  aid,  when  U117  uv  conimonl;  lotil  to 
Uw  nuUi,  i>  fran  NivntT.Ui  to  thlit;  BmB  the  Ibuiquuten  j  but  whRi  brmight  to  good  puDim, 
tbejr  can  bt  eaiilr  ratsod  to  attjr  Btone  lod  lu^wAnk  Thnv  li,  pertiapA,  no  other  brml  vhov  weight 
.. ^. ..  _  ._j.-..  — 1„  fciiKH  ud  growl ■■  -•  •■■ ■'--     ■"-- 

Kara  HlgNinidrri,  iBdwUi«Uie  stacks 

Cslthiiew.  and  pam  aiQwHiL    IMr  liidM  ancHimlly 

...  .        H  tsn* ;  and  kgi  loog  and  fetbia  Ax  tlM^wel  At  or  lb* 

_id  tlie;  aie  cooddercd  vet;  alow  Acdm.    But  tJiougli  thti  deicTlption  lio  but  loo  Bfipliciiblc  to 

Je  of  tha  greater  parted  thai  reButedlsCflct.ooiiildffUleliir""'^''-''"*  '*—  >.*—..».-■.-'*-■ 


feeding;  nor  uiTlhal  beiHH  uid  grows  »  much  at  the  tame  Ihne.  Hie; 
ilr  malntiUned.  tpee^Jj  thlWDed  oa  puluret  where  la^e  animsli  could  tctr 
1.-1- .1. , j_j. "--■orlnuiBiiiedwitJilkti  r'  ■"■-'-  -'"■  ■-  - 


the  cattle  of  tha  greater  parted  thai  reButedlsCflct,ooiiildffUleliiiproTenwqt  I 
parts  of  It,  bji  ooislng  w!lh  ths  Skye  or  Aigrle  liieedi,  within  the  last  twenty  Jt 


6IS3.  Tk  (Bilic  ^  Orbi^  and  Zelloiuj,  are  of  a  most  dimiDU 
ing  about  slit;  pounds  a  quarter,  and  a  cow  fort;-fi*e  pounds,  llw;  are  of  all  colors, 
and  tbeir  ih^>es  are  generall;  bad ;  ;et  Ifaej  give  a  quantity  of  excellent  milk  {  fatten 
rapidly  when  put  on  good  pastures  1  and,  in  tbeir  own  disaict,  are  considered  strong, 
hard;,  and  excellent  workers,  when  well  trained  to  the  ;oke,  and  so  plentifully  fed  as 
to  enable  them  to  support  labor. 

G1S4.  Of  the  Fye^drt  caitli,  Culle;  obaerrea,  "  you  would  at  first  imagine  tbem 
distinct  breed,  from  thnr  upright  while  hams,  being  eiceedingl;  tight  lyeied  and  thin 
thighed,  but  I  am  pretty  dear  it  is  only  from  thrar  being  more  nearly  allied  to  the 
kyu>es,  and  consequently  less  of  the  coarve  kind  of  short  boms  in  'baa."  [CvUey,  p.  69.) 
Notwithstanding  this  opinion,  the  cattle  of  the  Nortfa-eastem  counties  of  Scotlaiid  re> 
quire,  for  erery  uaefiil  purpose,  to  be  mentioned  separately  from  tfae  Highland  herd*; 
and  as  all  of  tbem  hsTe  a  general  resemblance,  it  will  only  ba  neceaaary  in  this  place  to 
notice  the  Fife  cattle  in  particular.  There  ore  varioui  traditions  about  die  origin  of  tUs 
Toriety.  It  is  said  10  have  been  much  improied  by  English  cows  sent  by  Henry  VII. 
to  his  daughter,  the  consort  of  James  IV.  who  usually  Tended  at  the  palace  of  Falkland, 
in  that  county ;  and  ss  there  is  some  resemblance  between  the  cattle  of  Fife  and  Cam- 
bridgeshire, they  are  supposed  (o  have  been  brouglit  originally  fhim  the  latter  county. 
Others  ascribe  the  origin  of  the  present  breed  to  bulla  and  cowa  sent  b;  Jamea  VI. 
rjames  I.  of  England),  in  payment  of  the  money  which  lus  obliging  neighbon  in 
F^  are  said  lo  hare  advanced  fbr  his  equipment,  when  be  went  to  take  possession  of  die 
English  throne.  {Report  of  Nam  and  Moray,  p.  305.) 

asa.  ntpmamtgaltr^  eteffftcaMelaUack,  Umifli  samcduM  ipalUi]  or  itreiiked  with  white, 
■nil  wHoe  of  tbem  are  slIiigatiHS  groT-  ^^  bflma  are  saalL  white,  generaU;  ffvUr  «vct,  or  it  Iqtt 
tanedubst  tbepolDtiifbaWDf  rslhef  Ibrward,  and  not  wide  mead  like  Ihe  Lmculilie  Itn^-homed 
hteed.    nie  bw  h  uuU  In  profntioB  to  the  carcsse  1  the  ImAs  clean,  but  ihott ;  ind  the  ^Ln  loft. 

OitlcTi  quickly,  and  an  up  weh  at  all  the  c^oiw  Krinti ;  vw  hudy,  Aeet,  mdiI  tnteTwcJl,  aod  mre  acdieot 
Ibr  labor,  both  at  plough  and  cut.  A  good^  eow  of  Ihli  hiwd  glm  tiaai  eighteen  to  tweotr-fbuf 
oiiortt  oC  milk  per  day,  ylddhv  frtoi  •nea  D  nInepoUDdi  of  huttn.uid  frmsiento  twelve  poundi  ot 
clMcss  per  week  awenlj-lbor  ounm  u>  Itae  pouadj  ft*  wme  mnilhs  iner  calving,  inft  Bqart, 
p.S5Lii>dKU 

6136.  Tie  caUU  ej  jfberdtenihire,  the  largest  of  which  aie  said  to  have  been  pro- 
duced by  crossiDg  with  Fife  bulls,  have  been  long  highly  esteemed  in  the  southern  mar. 
kefa.  It  is  abomad,  that  ever;  succeeding  generation  of  them  has  eocreased  in  nie, 
tor  the  last  thirty  jean ;   and  that  the  native  breed  has  doubled  its  folmer  weight  since 
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Iba  introduetiaa  of  tumlpi.  lAierdterukka  Report,  p.  4GS.)  TIm  color  h  eoaaa^ 
bUd,  but  then  uv  many  of  ■  red  (od  brindled  color.  7^  uc  thiniieT  in  the  buttocfc, 
in  propivtion  lo  tbeir  weight ;  lod  deeper  iu  Ibe  bellj,  ia  proportion  to  their  circnm- 
fbnice,  thui  the  weit  HighUoderi,  and  they  yield  ■  much  Ivger  quuiilj  of  milk. 
Hanj  of  tbem  are  brought  to  the  louth  of  Scotland,  and  kepi  during  wioler  in  tlie 
draw  jardi,  for  which  tbej  mil  better  than  nnaller  rattle,  a>  they  an  not  »  impatient  of 
C0D6nement.  The  ordinarf  weight  of  middle-nied  aien,  at  team  three  lo  (ne  yean 
did,  ii  fh>m  forty  lo  fifty  Hane ;  'but  after  bdng  worked  for  tonie  time,  and  thorougfatjr 
ftttened,  they  bare  been  known  to  reach  double  thii  weight 

6127.  Oftlu  lftIihcaiae,Uf.6iG.)"fiir.n  ^^g 

aeem  to  be  two  distinct  kinda.  lie  large  ^ 
•ort  are  of  a  brown  color,  with  rnme  while 
on  tbe  rump  and  ihoulders,  denoting  a  croia 
fVom  the  long-homi,  though  ia  thape  not  the 
leail  reiembLing  Ifaetn.  "Diey  are  long  in  the 
legi,  ttand  high  according  lo  their  weight, 
■le  thin  in  Iho  thigh,  and  rather  narrow  in  the 
chine  ;  (heir  boms  are  white  and  turned  up- 
warda;  diey  are  light  in  flesh,  and  neit  tt 
Devoni,  well  formed  for  the  yoke  ;  hare  very  4 
good  booA,  and  walk  light  and  nimble.  The 
other  aortare  much  more  valuable;  color  black,  with  >ery  little  while  ;  of  a  good  uiefu) 
foim,  Aon  in  the  h-g,  with  round  deep  bodies ;  tbe  bide  is  rather  thin,  with  short  hur  ; 
tbey  have  a  likely  lodt  and  a  good  eye ;  and  the  bones,  though  not  very  small,  are 
UHlher  large  nor  clumsy  ;  and  the  cows  arc  consdered  good  milken."  {Fartauim  an 
Line  Slock,  TOl.  i.  p.  135.) 

eiat.  The  Aldemiy  cattle  are  to  be  met  with  only  about  the  seats  of  a  few  great 
landbolden,  where  they  are  kept  chiefly  for  the  sake  of  their  milk,  which  is  very  lidi, 
though  small  in  quuilily.  This  race  is  coiwdered,  b;  very  competent  judges,  *s  too 
delioite  and  lender,  to  be  propagated  to  any  eitent  in  Britain,  at  least  in  its  northern 
parte.  Tlieir  color  is  moitly  yellow  or  light  red,  with  white  or  mottled  faces;  tbey  ban 
abort  crumpled  horns,  are  small  in  sise,  and  rery  ill  shaped  ;  yet  Ihey  are  fine  boned  ia 
general;  and  their  beef,  though  high  col(H«d,  is  very  well  Savored.  I  have  Ken,  ny* 
CuUey,  some  very  useful  cattle  br^  from  ■  cross  betireen  an  Aldemey  cow  and  ■  aiion 
bomed  bull. 

6IS9.  The  Iriik  caltle,  Culley  thinks,  are  a  mixed  breed  between  the  long-honn  and 
tbe  Welsh  or  Scotch,  but  mure  inclined  to  the  long-homs,  though  oT  less  weight  tliaii 
tboM  in  England. 

6130.   The  la^  variety  of  caltle  we  shall  mention  ii  one  entirely  of  luinry.  it  is  the 
wUd  bned,  (Jig.  647.)  which  is  found  only  in  the  parks  of  a  few  great  proprietors,  who 
647 


pteKTve  the  animals  as  curious  and  ornamental,  or  for  the  sake  of  their  higb-Sami«d 
beef.  Those  kept  at  Chillingham  Caslle,  in  Northumberland,  a  scat  belonging  to  tbe 
Earl  of  Tankerville,  have  been  very  accurately  dfscribed  in  the  NwihHfuberlimii  Repttt, 
and  in  CuUey's  book  on  live  stock,  so  often  quoted.  Their  color  ji  tnTtuiablj  of 
a  creamy  white  ;  munle  black  ;  tbe  whole  of  tbe  inside  of  the  ear,  and  about  ooe-iUnl 
of  the  outside,  from  the  tipa  downward,  red ;  boms  while,  with  black  tip*,  very  Gae, 
and  bent  upwards ;  aome  of  tbe  bulls  have  a  thin  upri^  mane,  about  an  inch  and  a 
half,  or  two  indm  long.     Tht  weight  of  tbe  oxen  b  from  tluity  Gtc  to  fbrty-Gv*  stooi^ 
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aod  the  cows  trcm  twenty.flye  to  ihirty-fiTe  rtono  the  four  quarten  (fourteen  poands  to 
the  stone).  The  beef  is  finely  marbled,  and  of  excellent  flavor.  From  the  nature  of 
their  pasture,  and  the  frequent  agitation  they  are  put  into  by  the  curiosity  of  strangen, 
it  is  scarcely  to  be  expected  they  should  get  very  fat ;  yet  the  six  years  old  oxen  ai« 
generally  very  good  beef,  from  whence  it  may  be  fairly  supposed  that,  in  proper  situa> 
tions,  they  would  feed  well. 

6131.  Tie  kabii$  of  theie  animali  are  eotirdy  rude ;  at  the  flxtt  appesnmce  of  any  penon  they  Mt  off 
Id  ftiU  gallop,  and,  at  the  diitance  of  atwut  two  hundred  yardt,  make  a  wheel  round  and  come  boldly  up 
again,  toailng  their  bead*  in  a  menacing  manner ;  on  a  ludden  they  make  a  flill  atop,  at  the  distance  of 
forty  or  fifty  yanU,  looking  wildly  at  the  obl^ct  of  their  turpriie,  but,  upon  the  least  motion  being  mad^ 
thev  all  again  turn  round,  and  fiy  off  with  equal  ipeed,  but  not  to  the  same  diatanee,  forming  a  shorter 
circle,  and  again  returning  with  a  bolder  and  more  threatening  aspect  than  belbre ;  they  approach  much 
nearer,  probably  within  thirty  yards,  when  they  agaUi  make  another  stand,  and  again  fly  off:  this  they 
do  seven!  times,  shortening  Uieir  distance,  and  advancing  nearer  and  nearer  till  they  oome  within  such  a 
ihoft  distance,  that  most  people  think  it  prudent  to  leave  them,  not  choosing  to  provoke  them  farther. 

6152.  fVken  the  cowt  calve,  they  hide  their  calves  for  a  wedc  or  ten  days  in  some  sequestered  situation, 
and  go  and  suckle  them  two  or  three  times  a  day.  If  any  person  oome  near  the  calves,  they  clap  their 
heads  doae  to  the  ground,  and  lie  like  a  hare  in  fbrm,  to  hide  themselves.  This  is  a  proof  of  thebr  native 
wildness,  and  is  corroborated  Inr  the  foUowing  drcumstanoe  that  happened  to  the  writer  of  this  narrative 
(Bailey,  of  Chillingham,)  who  round  a  hidden  calf,  two  days  oU,  very  lean  and  very  weak.  On  stroking 
Its  head  It  got  up,  pawed  two  or  three  tiroes  like  an  old  bull,  bellowed  very  loud,  steined  back  a  few  steps, 
and  bolted  at  his  legs  with  all  itt  force :  it  then  began  to  paw  again,  bellowed,  stepped  back,  and  bolted  as 
before ;  but  knowing  its  intention,  and  stepping  aside.  It  missed  him,  fell,  ana  was  so  very  weak  that  it 
could  not  rise,  though  it  made  several  eilbrts ;  but  it  had  done  enough  ;  the  whole  herd  were  alarmed, 
and,  coming  to  its  rescue,  obliged  him  to  retire ;  for  the  dams  will  allow  no  person  to  touch  their  calves 
without  attacking  them  with  impetuous  ferocity. 

>  6131  When  a  ca(f  ii  intended  to  be  castrated,  the  park-keeper  marks  the  place  where  it  Is  hid,  and 
when  the  herd  are  at  a  distance,  takes  an  assistant  with  him  on  horsdiack ;  they  tie  a  handkerchief  round 
the  calf's  mouth  to  prevent  its  bellowing,  and  then  perform  the  operation  in  the  usual  way,  with  as 
much  expediUon  as  possible.  When  any  one  happens  to  be  wounded,  or  is  grown  weak  and  frcblo 
through  age  or  sickness,  the  rest  of  the  herd  set  upcxi  it  and  gore  it  to  death.    (OaMcy,  p.  73.) 

613£  TKe  mode  qf  kiOing  them  was,  perhaps,  the  otAy  modem  remains  of  the  grandeur  of  ancient 
hunting.  On  notice  being  given  that  a  wild  bull  would  be  killed  on  a  certain  day,  die  inhabitants  of 
the  neighborhood  came  mounted  and  armed  with  guns.  &c,  sometimes  to  the  amount  ot  an  hundred 
horse;  and  four  or  five  hundred  foot,  who  stood  upon  walls  or  got  Into  trees,  while  the  horsemen  rode 
off  the  bull  ftom  the  rest  of  the  herd,  until  he  stood  at  bay,  when  a  marksman  dismounted  and  shoe 
At  some  of  these  huntings,  twenty  or  thirty  shots  have  beoi  fired  before  he  was  subdued.  On  sudi 
occasions,  the  bleedhig  victim  grew  desperately  ftirious  Arom  the  smarting  of  his  wounds,  and  the  shouts 
of  savage  joy  that  were  echoinc  flnm  every  side  But,  ftom  the  number  of  accidents  that  happened, 
this  dangerous  mode  has  been  little  practised  of  late  years,  the  park-keeper  alone  generally  snoottog 
them  wiu  a  rifled  gun  at  one  shot 

SoBSKCT.  2.     Criteria  of  CaUlefar  various  ol^ls  and  purpoteu 

6135.  The  criteria  of  a  wdlrmade  hull,  to  whatever  breed  he  belongs,  are  according  to 
Culley  as  follows :  the  head  should  be  rather  long,  and  the  muszle  fine ;  his  eyes  lively 
and  prominent,  his  ears  long  and  thin,  his  horns  wide,  his  neck  rising  with  a  gentle 
curve  from  the  shoulders,  and  small  and  fine  where  it  joins  the  head ;  the  shoulders 
moderately  broad  at  the  top,  joining  full  to  his  chine  or  crops  and  chest  backwards,  and 
to  the  neck-vein  forwards ;  his  bosom  open,  breast  broad,  and  projecting  well  before  his 
legs ;  his  arms  or  fore-thighs  muscular,  and  tapering  to  his  knee ;  his  legs  strait,  clean, 
and  very  fine-boned ;  his  chine  and  chest  so  Aill  as  to  leave  no  hollows  behind  the 
shoulders ;  the  plates  strong,  to  keep  his  belly  from  sinking  below  the  level  of  his  breast ; 
his  back  or  loin  broad,  straight,  and  flat ;  his  ribs  rising  one  above  another  in  such  a 
manner  that  the  last  rib  shall  be  rather  the  highest,  leaving  only  a  small  space  to  the  hips 
or  hooks,  the  whole  forming  a  round  or  barrel-like  carcase ;  his  hips  should  be  wide 
l^aced,  round,  or  globular,  and  a  little  higher  than  the  back ;  the  quarters  from  the  hip 
to  the  rump  long,  and  instead  of  being  square,  as  recommended  by  some,  they  should 
taper  gradiudly  ffom  the  hips  backward,  and  the  turls  or  pott-bones  not  in  the  least  pro- 
tuberant ;  rumps  close  to  the  tail,  the  tail  brcMd,  well  haired,  and  set  on  so  high  as  to  be 
in  the  same  horizontal  line  with  his  back.  Bulls  should  be  constantly  well  fe^  and  kept 
in  proper  enclosures,  never  being  suffered  to  ride  before  they  are  three  years  old,  as  when 
the  contrary  is  the  practice,  they  never  attain  so  perfect  a  growth.  It  is  observed  by 
Lawrence,  that  the  above  description  delineates  that  barrel-shape,  which  Bakeweli 
supposed  most  advantageous  for  all  kinds  of  animals  intended  to  be  f^  for  slaughter,  or 
even  used  for  labor. 

6136.  T/te  criteria  of  exceUence  in  neat  cattle  in  general  are  thus  given  by  John 
Wilkinson  of  Linton,  near  Nottingham,  an  eminent  breeder.  {Remarks  on  Cattle,  4fc. 
1820.)  «  The  head  ought  to  be  rather  long,  and  mussle  fine ;  the  countenance  calm 
and  placid,  which  indicates  a  disposition  to  get  fat ;  the  horns  fine ;  the  neck  light,  particu- 
larly where  it  joins  the  head ;  the  breast  wide  and  projecting  well  before  the  legs ;  the 
shoulders  moderately  broad  at  the  top,  and  the  joints  well  in,  and  when  the  animal  is  in 
good  condition,  the  chine  so  full  as  to  leave  no  hollow  behind  them ;  the  fore  flank  well 
filled  up,  and  the  girth  behind  the  shoulders  deep ;  the  back  straight,  wide  and  flat ;  the 
ribs  broad,  and  the  space  between  them  and  the  hips  small ;  the  flank  full  and  heavy ; 
the  belly  well  kept  in,  and  not  sinking  low  in  the  middle,  or  so  formed  that  a  cross  sec- 
tion of  it  would  resemble  an  oval,  whose  two  ends  are  of  the  same  width,  and  whose 
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form  tpproifChes  lo  that  of  a  circle^  or  of  an  ellipala,  whose  eooentridty  is  not  great ;  the 
whole  foitning,  not  a  round  or  barrel  like  carcase,  as  some  have  eipressed  H,  fortius  would 
leave  a  deficiency  both  in  the  upper  and  lower  part  of  the  ribs ;  the  hips  globolary  wide 
across,  and  on  a  level  with  the  back  itself;  the  hind  quarters,  that  is,  horn  the  bips  to 
the  extremity  of  the  rump,  long  and  straight;  the  rump  points  iat,  and  coming  well  op 
lothe  tail ;  the  twist  wide,  and  the  seam  in  the  middle  of  it  so  well  filled,  that  the 
whole  may  very  nearly  form  a  plane,  perpendicular  to  the  line  of  die  back  ;  the  lower 
part  of  the  thigh  small ;  the  tail  broad  and  fat  towards  the  top,  but  the  lower  part  thin  ; 
the  legs  straight,  clean,  and  fine  boned ;  and  when  the  animal  is  in  high  conditioa,  the 
akin  of  a  rich  and  silky  appearance.  These  i^pear  to  be  the  most  material  points  for 
the  formation  of  true  symmetry  in  cattle :  there  are  others  of  a  minor  conaideratioo, 
which  will  readily  be  suggested  by  attention  and  experience." 

61S7.  TAe  criteria  of  an  oat  wdl  adapted  to  labor  differ  from  the  above  only  in  reqair- 
ing  long  and  strong  l^^  and  broad  hardy  feet  and  hoofs. 

6138.  3^  eriUria  cf  a  beauHfid  cow,  according  to  Wilkinson,  may  be  tints  ex- 
pressed. 

She's  long  in  her  fluse,  ihe'a  fine  in  her  bom,  ^ 

She'll  ouidtly  get  &t,  without  cake  or  corn. 
She's  dear  in  her  jawt,  and  fUU  in  her  chine, 
Shell  heavy  in  flank,  and  wide  in  her  Mn. 

She's  broad  in  ber  ribs,  and  long  in  b^  rump, 
A  straieht  and  flat  ban,  with  never  a  hump ; 
She's  wide  in  her  hips,  and  cafan  in  her  eyes, 
Sbe^s  fine  in  ber  shouiden,  and  thin  in  ber  thighs. 

She's  light  in  her  neck,  and  small  in  her  tail. 
She's  wide  in  her  breast,  and  sood  at  the  pail. 
She's  fine  in  ber  bone,  and  silky  of  skin. 
She's  a  Onsierls  without,  and  a  Butcher's  within. 

6139.  CuUey's  marks  of  a  good  cow  are  these :  wide  horns,  a  thin  head  and  neck,  dewlap 
large,  full  breast,  broad  back,  large  deep  belly ;  the  udder  capacious,  but  not  too  fleshy  ; 
the  milk- veins  prominent,  and  the  bag  tending  far  behind ;  teats  long  and  larger  buttocks 
broad  and  fleshy,  tail  long  and  pliable,  legs  proportionable  to  the  sise  of  the  carcase,  and 
the  joints  short.  To  these  outward  marks  may  be  added  a  gentle  dispositian,  a  temper 
free  from  any  vicious  tricks,  and  perfectly  manageable  on  every  occasion.  On  the 
other  hand,  a  cow  with  a  thick  head  and  a  short  neck,  prominent  back- bone,  slender 
chest,  belly  tucked  up,  small  udder  or  a  fleshy  bag,  short  teats,  and  thin  buttocks,  is  to 
be  avoided  as  totally  unfit  for  the  purposes  either  of  the  daiiy-man,  the  suckler,  or  the 
grasier.  The  most  valuable  cows  are  those  which  are  bred  in  Yorkshire,  Staflbrdafaire, 
and  upon  the  strong  lands  in  other  parts  of  England,  and  in  Ayrshire  in  Soodaod. 

6140.  The  criteria  of  excelience  in  cattle  as  derived  from  color,  is  of  no  importance, 
and  all  that  can  be  said  is,  that  white  and  red  cattle  are  less  hardy  than  the  Uack 
haired. 

6141.  The  criteria  of  age  in  cattle  is  derived  from  the  teeth  and  horns.  At  the  end 
of  about  ten  years  they  shed  their  first  four  teeth,  which  are  replaced  by  others,  larger, 
but  not  to  wlute ;  and  before  five  years  all  the  incisive  teeth  are  renewed.  These  teeth 
are  at  first  equal,  long,  and  pretty  white ;  but  as  the  animals  advance  in  years,  they  wear 
down,  become  unequal,  and  black.  These  animals  likewise  shed  their  horns  at  the  end 
of  three  years ;  and  they  are  replaced  by  other  horns,  which,  like  the  second  teeth,  con- 
tinue. The  manner  of  the  growth  of  these  horns  is  not  uniform,  nor  the  shooting  of 
them  equal.  The  first  year,  that  is,  the  fourth  year  of  the  animal's  age,  two  smaU 
pointed  horns  make  their  appearance,  neatly  formed,  smooth,  and  towards  the  head  ter- 
minated by  a  kind  of  button.  The  foUowing  year  this  button  moves  from  the  head, 
being  impelled  by  a  homy  cylinder,  which  lengthening  in  the  same  manner,  is  also  ter- 
minated by  another  button,  and  so  on :  for  the  horns  continue  growing  as  long  as  die 
animal  lives.  These  buttons  become  annular  joints  or  rings,  which  are  easily  discin- 
guished  in  the  horn,  and  by  which  the  age  of  the  creature  may  be  easily  known  ;  cxMint- 
ing  three  years  for  the  point  of  the  horn,  and  one  for  each  of  the  joints  or  rings.  Hie 
oow  continues  useful  for  more  than  twenty  years,  but  the  bulj  looses  his  rigor  much 
sooner.  It  is  common  with  dealers  to  obliterate  these  rings,  by  sharing  the  bams,  in 
order  to  conceal  the  age  of  the  beast. 

6142.  The  terms  applied  to  different  agjss  are  as  follow.  A  young  castrated  mak^ 
alter  the  first  yeqr,  is  adled  a  stot,  stirk,  or  steer ;  at  five  years  old  an  ox.  A  female, 
alter  the  first  yesr,  is  called  an  heifer,  or  quey  ;  at  five  years  old,  a  cow.  And  afterwards, 
a  castrated  female  is  called  a  spayed  heifer  or  cow.  Certain  of  the  Welsh  and  Scots 
catde,  of  rather  a  coarse  and  sturdy  kind,  are  denominated  runts.  Bullock  is  the  gene- 
ral term  for  any  full-grown  cattle,  male  or  female,  fat  or  lean. 

Si 43.  The  natural  duration  of  life  with  the  btdl  and  coto  may  be  stated  at  upwards  of 
twenty  years,  to  nearly  the  end  of  which  the  latter  is  useful  with  her  milk,  but  the  former 
usually  loses  his  vigor,  consequently  his  use,  many  years  sooner. 
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SuBsscT*  S.     Of  the  Breeding  of  Homed  Cattle* 

6144.  The  o^ects  to  be  kept  in  view  in  breeding  cattle,  are  a  form,  either  well  adapted 
to  fatten;  well  adapted  for  producing  milk;  or  for  labor.  These  three  objects  have 
each  of  them  engaged  tlje  attention  of  British  agriculturists;  but  experience  has  not 
hitherto  justified  the  expectation  that  has  been  entertained  of  combining  all  these  desir- 
able properties,  in  an  eminent  degree,  in  the  same  race.  That  form  which  indicates  the 
property  of  yielding  the  most  milk,  differs  materially  from  that  which  we  know  from  ex- 
perience to  be  combined  witli  early  maturity  and  the  most  valuable  carcase;  and  the  breeds 
which  are  understood  to  give  the  greatest  weight  of  meat  for  the  food  they  consume,  and 
to  contain  the  least  proportion  of  offal,  are  not  those  whidi  possess,  in  the  highest  degree, 
the  strength  and  activity  required  in  beasts  of  labor. 

6145.  ui  disf>osUion  to  filten,  and  a  tendeticy  to  yield  a  large  quantity  of  milk,  cannot 
be  united.  The  form  of  the  animal  most  remarkable  for  the  first,  is  very  different  from 
that  of  the  other;  in  place  of  being  flat  in  the  sides,  and  big  in  the  belly,  as  all  great 
milkers  are,  it  is  high-sided  and  light-bellied:  in  a  word,  the  body  of  the  animal  well 
adapted  to  fatten  is  barrel -fonned,  while  that  of  the  milker  is  widest  downwards.  It  is 
not  probable,  therefore,  that  the  properties  of  two  breeds  of  cattle,  so  opposite  in  form 
and  general  appearance,  can  ever  be  united  in  the  same  animal. 

6146.  The  long  and  short  homed  breeds  have  hitherto  been  in  possession  of  the  best  part 
of  the  island ;  but  various  others,  as  the  Ayrshire,  the  Galloway  cattle,  and  Kyloes, 
might  be  bred  with  advantage  in  many  situations,  so  as  to  be  more  profitable  than  either 
the  short^horns  or  the  long-horns.  These  breeds  of  cattle,  as  true  quick  feeder?,  and 
being  kindly-fleshed,  or  excellent  eating  beef,  have  established  their  chivacter  in  the  first 
market  in  the  island.  The  Scotch  or  Kyloes  are  better  adapted  to  cold,  exposed, 
heathy,  mountainous  situations,  tlian  any  other  breed  we  have.  Particular  breeds 
are  probably  best  adapted  to  particular  situations, ;  on  which  ground  breeders  of  cattle 
should  endeavor  to  find  out  what  breed  is  the  most  profitable  and  best  suited  to  their 
situations,  and  to  improve  that  breed  to  th^  utmost,  rather  than  to  try  to  unite 
the  particular  qualities  of  two  or  more  distinct  breeds  by  crossing.  The  latter  is  a 
precarious  practice,  for  we  generally  find  the  produce  inherit  the  coarseness  of  both  breeds, 
and  rarely  attain  the  good  properties  which  the  pure  distinct  breeds  individually  possess. 
In  order  to  have  good  cattle  of  any  breed,  particular  regard  must  be  paid  in  selecting 
those  that  are  the  most  complete  and  perfect  in  their  form,  shape,  and  other  qualities,  and 
to  breed  from  them. 

6147.  jin  extraordinary  degree  of  attention  has  been  paid  to  the  breeding  of  cattle  in 
England  since  the  time  of  Bake  well,  and  some  illustrious  names  might  be  mentioned  in 
addition  to  those  of  professional  farmers.  Pedigrees  of  the  best  cattle  have  been  pre-  , 
served  with  no  less  care,  in  several  places,  than  those  of  race-horses,  and  in  the  selection 
of  breeders,  the  properties  of  the  ^mily  from  which  they  have  descended,  are  matters  of 
scarcely  less  importance  than  the  form  of  the  young  animals  themselves.  The  extraor- 
dinary prices  paid  for  the  best  bred  bulls  and  cows,  show  that  this  attention  has  not  been 
without  its  reward. 

6146.  The  heHlmUs  are  either  let  out  for  the  leaaoii,  or  oowt  are  brought  to  them  at  a  certain  rate  per 
head.  The  practice  of  letting  bulls  is  said  to  have  orijriiMted  with  Bakewcll  {MarsheTi  Midland  Cuuiu 
ties,  vol  i.  p.  334.),  who,  to  far  back  as  173S,  let  a  bull  ror  one  hundred  and  fllly-two  guineas,  to  be  used 
only  four  months  {Parkinaon^  vol.  li.  p.  469.) ;  and  five  guineas  per  cow  were  about  that  time  commonly 
paid  to  him-and  other  eminent  breeders. 

61491  The  age  at  vMck  hmlis  should  bem  to  be  ennhjfed,  and  the  number  of  seasons  they  should  be  al. 
lowed  to  serve,  as  well  as  the  age  at  which  (he  females  should  begin  to  breed,  are  points  rnanling  which 
practice  is  by  no  means  uniform.  In  the  midland  counties,  the  tiullsare  pretty  commonly  allowed  to  leap 
while  yearlings,  and  if  good  stock-getters  are  kept  on  as  long  as  they  will  do  business,  perhaps  till  they  xro 
ten  or  twelve  years  old.  In  other  places  they  are  emploved  only  three  seasons,  for  the  tint  time  at  two 
years  old.  The  females.  In  many  instances,  bring  thdr  Ant  calf  at  the  age  of  two  years,  but  more  com. 
monly,  perhaps,  not  till  they  are  a  year  older ;  and  in  some  of  the  Highland  districts,  where,  owing  to  a 
want  of  proper  nourishment  in  their  infancy,  they  are  later  fa  coming  to  their  AiU  growth,  the  ftmiUes  do 
■ot  often  become  mothers  till  they  are  about  four  years  (dd. 

6150.  The  period  of  gestation  with  cows  has  been  found,  upon  an  average  of  a  great 
number  of  experiments,  to  be  about  forty  weeks.  M.  Tessier  communicated  to  the  Na- 
tional Insu'tute  of  France  the  following  observations  on  this  subject:  Of  160  cows  14 
calved  from  the  241st  to  the  S66th  day ;  three'on  the  270th  ;  50  on  the  280th;  68  on 
from  the  260th  to  the  290th;  20  on  the  800th,  and  five  on  the  S08th.  Cows  seldom 
bring  more  than  one  calf  at  a  time.  When  they  produce  twins,  one  of  them  a  male  and 
the  other  a  female,  the  latter,  which  is  called  a  free  martin,  is  commonly  considered  to 
be  incapable  of  procreation.  Yet  there  seems  to  have  been  well  authenticated  instances 
to  the  contrary.     {Farmer* s  Magazine,  vol.  vii.  p.  462. ;  and  vol.  viii.  p.  466.) 

6151.  The  most  desirable  period  far  putting  cows  to  the  bull  is  midsummer,  in  order  that  they  maybe 
dropped  in  spring,  and  have  the  whole  of  the  grass  season  before  them.  Where  no  regular  system  is  fol- 
lowen,  and  cows  are  seol  to  th«  bull  merely  because  they  are  in  heat,  calves  will  be  dnqnped  at  all  seasons ; 
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but  excepting  in  thoie  dtotricts  where  the  fatting  of  calres  is  an  object  of  importance,  it  iaptobrtiiy  theaxMt 
advantageoiu  time ;  as  tlie  calves,  haviiw  all  the  gnn  teaaon  before  Uiem,  beeome  sulBcieatiir  ttxaag  Cor 
enduring  the  change  to  a  leas  agreealrie  food  in  the  ensuing  winter,  A  calf  newly  weaned  ■eldam  tiurrca 
well  dunng  that  period,  unless  it  is  pampered  with  better  food  than  usually  fidla  to  the  sbare  of  yoog 
animals.  By  midsummer  the  cows  are  readier  to  take  the  bull  than  at  any  other  season,  and  wiJI  taring 
calves  in  proper  time.  If  a  cow  goes  till  after  May  before  she  calves,  the  cau  will  be  too  weak  th«  winter 
following ;  tne  dam  will  not  be  so  ready  to  take  the  bull  again,  but  will  often  grow  banen. 

SuBSECT.  4.     Of  Rearing  Homed  CaUle* 

6152.  The  mode  of  rearing  eaives  is  ▼arious.  There  can  be  little  doubl  but  that  the 
best  and  most  natural  mode  is  that  of  allowing  tht*m  to  suck  their  dams,  at  least  for 
some  length  of  time  afUar  they  are  brought  forth.  The  usual  method  in  Yorkslure,  and 
most  parts  of  Scotland,  is  that  of  giving  them  milk  to  drink,  there  being  few  instances 
where  they  are  allowed  to  suck.  For  the  first  two  or  three  weeks  they  mostly  get  milk 
warm  from  the  cow ;  but  for  the  next  two  or  three  weeks,  half  the  new-mflk  Is  with- 
drawn, and  skimmed  milk  substituted  in  its  stead  ;  and  at  the  end  of  that  period,  the 
new-milk  is  wholly  withdrawn ;  they  are  then  fed  on  skimmed  milk  alone,  or  sometimes 
mixed  with  water,  till  they  are  able  to  support  themselves  by  eating  grass,  or  other  food 
of  that  sort 

6153.  In  Ckethire,  the  practice  is  to  allow  the.  calves  to  suck  for  the  first  three  weeks.  They  are  tken 
fed  on  warm  new  whey,  or  scalded  whey  and  butter-mUk  mixed ;  with  the  green  whey,  waser  is  fre- 
<iuciitly  mixed,  and  either  oat-meal,  or  wheat  and  bean  flour  added.  A  quart  of  meal  <a  flour  is  tfaoNqght 
suffldent  to  mix  with  forty  or  flftv  quarts  of  liquid.  Oat-meal  gruel  and  butter-milk,  with  an  addition  of 
skimmed  milk,  are  also  used  for  the  same  purpose.  Some  one  of  these  prepared  kinds  of  food  is  gKnea 
night  and  morning  for  a  few  weeks  after  the  calves  are  put  on  that  diet,  but  afterwards  only  oooe  a-dagr, 
tlU  they  are  three  mcmths  old  or  more. 

6151.  T%e  calvet  in  Gloucestershire  are  not  allowed  to  suck  above  two  or  three  days ;  they  are  then  fed 
on  skimmed  milk,  which  is  previouslv  heated  over  the  fire.  "When  they  arrive  at  sudi  an  age  as  to  br 
able  to  eat  a  little,  they  are  allowed  split  l)eans  or  oats,  and  cut  hav,  and  water  is  mixed  with  the  milk. 

6155.  In  Sussex  it  is  common  to  allow  the  calves,  either  to  suck  for  ten  or  twelve  weeks,  or  to  wean 
them  at  the.  end  of  three  or  four,  and  to  give  them  a  liberal  allowance  of  skimmed  mi&  for  six  or  eight 
vreeks  longer. 

6156.  In  Middiesex  the  methods  pursued  for  rearing  calves,  are  either  by  nring  them  a  paOftil.  oosw 
taining  about  a  gallon,  of  milk,  warm  ft-om  the  teat  of  the  cow,  morning  and  evening,  for  eight  or  ten 
weeks ;  or,  which  is  certainly  the  most  agreeable  to  nature,  and,  therefore,  to  be  preferred  to  any  oclwr 
that  can  be  adopted,  to  allow  the  calf  to  suck  its  dam,  as  is  sometimes  done  in  the  county  of  ^»— «*•,  and 
generally  in  V/igtonshire. 

6157.  According  to  Marshal  the  best  method  is  this :  The  calves  sock  a  week  or  a  fortnight,  aceordisf 
to  their  strength  (a  good  rule) ;  new  milk  in  the  pail,  a  few  meals;  next,  new  raiUc  and  ekim-milk  bkxc^ 
a  few  meals  more :  then,  skim>milk  alone ;  or  porridge,  made  with  milk,  water,  ground  osita,  Ac,  and 
sometimes  oil-cake,  until  cheese-making  commence ;  after  which,  whey  porridse,  or  sweet  whey,  in  the 
field ;  tteing  careful  to  house  them  in  the  night,  until  warm  weather  be  conflrmed.  {Midland  GnmUet, 
ToL  L  p.SSS.)  This  method  of  suckling  is  not,lioweveT,  (tee  ttom  objecticH),  and,  in  theoidiiury  prac- 
tice or  rearing  calves,  it  is  held  to  be  a  preferable  plan  to  bnin  at  once  to  learn  them  to  drink  fraa  a 
pail.  The  calf  that  is  fed  f^om  the  teat  must  depend  upon  the  milk  of  its  dam,  however  sowty  or  inei. 
gular  it  may  be ;  whereas,  when  fed  from  a  dish,  the  quantity  can  be  regulated  aooonliog  to  its  age  ;  aai 
various  substitutes  may  be  resorted  to,  by  which  a  grest  part  of  the  mUk  is  saved  for  other  puipoaes»  or  a 
greater  number  of  calves  reared  upon  the  same  Quantity.  (General  Report  qf  Scotland,  roL  ijL  p.  51.) 
Yet  it  would  seem  to  be  a  good  practice  to  allow  calves  to  suck  for  a  few  days  at  first,  if  there  waa  00  iaoosk- 
▼enience  to  be  apprehended  both  to  themselves  and  their  dams,  tnm  the  separation  afterwards. 

61^  When  fed /ram  the  pail,  the  average  allowance  to  a  calf  is  about  two  English  winegallotis  at  wsaXk 
daily,  for  twelve  or  thirteen  weeks ;  at  first  fresh  milk  as  it  is  drawn  fttnn  the  cow.  and  aflci  waids 
milk.    But  after  it  Is  three  or  four  weeks  old,  a  great  variety  of  substitutes  for  milk  are  used  in  dil 
places,  of  which  linseed  oil.«ake,  meal,  and  turnips,  are  the  most  common. 

6159.  Where  calves  are  reared  with  sktm-mUk,  it  should  be  boiled,  and  suffered  to  stand  untO  it 
to  the  temperature  of  that  first  given  by  the  cow,  or  a  trifling  degree  more  warm,  and  in  that  state  be  ^ven 
to  the  calf.  Milk  is  fireauently  given  to  calves  wann  only ;  but  that  method  will  not  succeed  so  widl 
as  boiling  it.  If  the  milk  be  given  over>oold,  it  will  cause  the  calf  to  skit  or  purge.  When  this  ia  tbe 
case,  put  two  or  three  spoonfuls  of  rennet  in  the  milk,  and  it  will  soon  stop  the  looseness.  IL  en  the  coo 
trary,  the  calf  is  bound,  bacon-broth  is  a  very  good  and  safe  thing  to  put  into  the  milk.  One  gallon  of 
milk  per  day  will  keep  a  calf  well  till  it  be  thirteen  weeks  old.  A  caff  may  then  be  supported  wilbeot 
milk,  oygivmg  it  hay,  and  a  little  wheat-bran,  once  a-day,  with  about  a  pmt  of  oats.  The  oats  win  be 
found  of  great  service  as  soon  as  the  calf  is  capable  of  eating  them.  Tlie  bran  and  oats  should  be  given 
atx>ut  mid-day :  the  milk  in  portions,  at  eight  o'clock  in  the  morning,  and  four  in  theaftemoon,  But 
wluUever  hours  are  chosen  to  set  apart  for  feeding  the  calf,  it  is  best  to  adhere  to  the  paiticuLar  tiaaea,  a* 
regularity  is  of  more  conseouence  than  many  people  think.  If  the  calf  goes  but  an  hour  or  two  beyvml 
his  usual  time  of  fef.iine,  he  will  find  himself  uneasy,  and  pine  for  food.  It  isalways  tobe  understaMi, 
that  calves  reared  in  this  manner  are  to  be  enticed  to  eat  nay  as  early  as  possible ;  and  the  l>est  wav 
of  doing  this  is  to  give  them  the  sweetest  hay  that  can  be  got,  and  but  little  at  a  time.  Turnips  oir 
potatoes  are  very  good  food,  as  soon  as  they  can  eat  them ;  and  they  are  best  cut  tmall,  and  mixed  with 
the  hay,  oats,  bran,  and  such  articles.  It  may  be  observed,  that  it  is  not  absolutdy  necessary  to  give  milk 
to  calves  after  they  are  one  month  old ;  and  to  wean  them  gradually,  two  quarts  of  milk,  with  the  additian 
pf  linseed  boiled  in  water  to  make  a  gruel,  and  given  U^^ether,  wUl  answer  the  puxpoee,  until,  by  dxEolD- 
ishinff  the  milk  gradually,  tbe  calf  will  soon  do  entirely  without  Hay-tea  will  answer  tbe  purpose,  with 
the  lixe  addition  of  two  quarts  of  milk ;  but  is  not  so  nutritious  as  linseed.  It  is  a  good  nechod  of 
making  this,  to  put  such  a  proportion  of  hay  as  will  be  necessary  into  a  tub^  then  to  pour  on  a  cuAaent 
quantity  of  boiling  water,  covering  up  the  vessel,  and  letting  the  water  remain  long  enough  to  extract  the 
virtues  of  the  hay.  "When  bacon  or  pork  is  boiled,  it-  is  a  good  way  to  preserve  the  liquor  or  tntah,  and 
mix  it  with  milk  for  the  calves. 

6160.  In  summer^  catoes  ntay  sometimes  be  reared  on  whey  only:  but  whoi  reared  In  winter, tliey 
must  be  fed  with  hav ;  and  clover-hay  is  probably  the  best  of  any  for  this  use.  Calves  may  also  be  '  ' 
with  porridge  of  diflereut  kinds,  without  any  mixture  of  milk.  It  ii  sometimes  a  good  uad  oonvi, 
plan,  the  author  of  the  JSew  Fanner's  Calendar  aays,  to  bring  up  calves  under  a  step-mother  ;  an  old  ( 
with  a  tolerable  stock  of  milk,  will  suckle  two  calves,  or  more,  either  turned  off  with  her,  or  at  hi 
lieeping  them  in  good  condition,  until  thev  are  old  enough  to  shift :  they  ought  to  suck  the  fint  of  their 
motner's  milk,  for  two  or  three  day«,  although  many  are  weaned  without  ever  being  sufl^red  to  sKk  at 
all.    Calves,  whether  rearing  or  fatteniog,  should  also  always  suck  before  milking,  vSe  oov  being 
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•fterwardt,  aa  the  flnt  and  thlnneit  of  the  milk  U  tufflcieQtly  rich.  Old  milk  will,  perhafM,  kout  a  v«iy 
young  calf;  but  the  efltet  will  go  off  without  anv  ill  coDaequences.  He  obaenres,  that  the  Duke  of 
Morthuniberland's  recipe  it  to  take  one  gallon  or  skimmed  milk,  and  to  about  a  pint  of  it  add  half  an 
ounce  of  common  tieade,  ftirrtng  it  until  it  it  well  mixed ;  then  to  take  one  ounce  of  linieed  oll-eake, 
fludy  pulToiaed,  and  with  the  hand  let  it  iall  gradually,  in  venr  small  quantities.  Into  the  milk,  stiniog 
it,  in  the  mean  tiaw,  with  a  spoon  or  ladle,  until  it  be  tnotoughly  Incorporated ;  then  let  the  mixture  be 
put  into  the  other  part  of  the  milk,  aad  the  whole  be  made  nearly  as  warm  aa  new  milk,  when  it  is  flnt 
taken  iVom  the  cow ;  and  in  that  state  it  is  fit  fqr  use.  The  quantity  of  oil-cake  powder  may,  ftom 
time  to  time,  be  increased  as  occasion  may  require,  and  as  the  calf  becomes  inured  to  the  flavor  of  it. 
And  Crook's  method  is  to  make  a  jelly  of  one  quart  of  linseed,  boiled  ten  minutes  in  six  quarts  of  water, 
which  jelly  is  aAerwards  mixed  with  a  small  quantity  of  the  best  hay-tea  ;  on  this  he  rears  many  calvee 
without  milk ;  thinks  many  calves  are  annually  lost  by  artificial  rearing,  and  more  brought  up  with 
poor  and  weak  constitutions. 

6161.  IVken  calves  are  droj)])ed  during  the  grass  season,  Donaldson  obserrea,  they 
should  be  put  into  some  small  home-close  of  sweet  rich  pasture,  aAer  that  they  are  eight 
or  ten  days  old,  not  only  for  tlie  sake  of  exercise,  but  also  that  they  may  the  sooner 
take  to  the  eating  of  grass.  When  they  happen  to  be  dropped  during  winter,  or  before 
the  return  of  the  grass>season,  a  little  short  soft  hay  or  straw,  or  sliced  turnips,  should 
be  laid  in  the  trough  or  stall  before  them. 

.  616'2.  Cw^a/toTt  is  performed  both  on  male  and  female  calves,  when  neither  are  in- 
tended for  procreation.  On  cow  calves,  however,  it  is  often  omitted.  But  in  Norfolk 
no  distinction  is  made  as  to  sex  ;  males  and  females  are  equally  objects  of  rearing,  and 
are  both  occasionally  subject  to  castration,  it  being  a  prevailing  custom  to  spay  all 
heifers  intended  to  be  fatX&i  at  three  years  old ;  but  such  as  are  intended  to  be  finished 
at  two-years  old,  are,  it  is  believed,  pretty  generally  left  "  open  ;**  as  are,  of  course* 
those  intended  for  the  dairy.  There  are  two  reasons  for  this  practice :  they  are 
prevented  from  taking  the  bull  too  early,  and  thereby  frustrating  the  main  intention; 
and  by  this  precaution  may  lie  more  quietly,  and  are  kept  from  roving  at  the  time  of 
fatting.  This  may  be  one  reason  why  spayed  heifers  are  thought  to  fatten  more  kindly 
at  three  years  old,  and  to  be  better  fleshed,  than  open  heifers. 

6163.  IV  Umt  qf  performing  the  operation  qf  eastratitm  in  homed  cattle,  as  in  all  kinds  of  live  stock,  it 
while  the  animals  are  yet  very  young,  and  just  so  strone  as  to  endure  this  severe  operation,  without  any 
great  danger  of  its  proving  fatal.  Tnc  males,  accordingly,  are  cut  commonly  when  about  a  month  old, 
and  the  females  at  the  age  of  tVom  one  to  three  months ;  but  in  Galloway,  where  more  heifers  are  tpayed 
than  perhaps  in  all  the  island  besides,  this  is  seldom  done  till  they  are  about  a  year  old. 

6164.  Tlte  best  time  for  renring  calves  is  the  spring ;  but  that  operation  must  depend  in  some  degree 
on  the  time  when  the  calf  was  dropped.  Such  as  are  weaned  during  autumn  or  winter,  however,  seldom 
do  an^  good.  At  the  season  when  the  calf  is  weaned  from  the  teat,  it  ought  to  be  turned  abroad,  in  the 
day-time,  into  a  small  ckise  or  orchard  near  the  yard,  where  there  is  a  good  bite  of  grass,  which  may  bo 
expected  at  the  time  of  the  year  when  the  weaning-calves  arc  of  this  age ;  and,  as  there  will  generally 
be  more  than  one  calf  weaned  in  a  season,  they  will  each  be  company  for  the  other,  and  become  in  a  short 
time  reconciled  to  their  situation.  It  is  to  be  otiserved,  that  this  pasture  should  be  at  some  distance  ttom 
that  whereon  the  dams  are  turned,  and  that  there  he  nather  ponds  nor  ditches,  nor  any  annoyance 
which  might  endanger  the  lives  of  these  youthful  animals;  and,  in  order  to  habituate  them  still  more 
to  their  pasture,  milk-pottage  should  be  cairied  to  them  at  each  of  their  feeding  hours.  For  the  first 
month  or  six  weeks,  the  calves  ought  every  night  to  be  brought  out  of  the  meadow,  and  lodged  in  the 
pens :  but,  after  this  time,  they  may  be  left  in  the  pasture  as  well  in  the  night-season  as  in  the  day  ;  and 
at  this  time  their  food  may  be' lowered  by  degrees,  till  it  be  at  length  reduced  to  simple  water  only ;  for, 
when  the  calves  get  to  the  age  of  twelve  or  tourti'en  weeks,  they  will  no  longer  require  the  aid  of  this 
•ustenance,  but  will  be  able  to  s.itisfy  their  appetites  by  grass.  Care,  however,  must  be  taken  throughout 
the  summer  that  they  be  frequently 'shifted  nrom  one  i^sture  to  another,  in  order  that  they  may  be  kept 
up  in  good  flesh,  and  enabled  to  grow  away  with  tlie  utmost  celerity.  At  Michaelmas,  or  soon  after,  the 
calves  should  be  taken  into  the  yard ;  and  if  they  were  allowed  the  indulgence  of  a  small  close  to  them- 
selves it  would  be  still  better. 

6165.  The  treatment  qf  young  cattle^  Oram  the  time  they  are  separated  ttom  their  dams,  or  able  to  sub^ 
sist  on  the  common  food  of  the  other  stock,  must  entirely  depend  upon  the  circumstances  of  the  farm  oa 
which  they  are  reared.  In  summer,  their  pasture  is  often  coarse,  but  abundant ;  and  in  winter,  all  good 
breeders  give  them  an  allowance  of  succulent  food  along  with  their  dry  fodder.  The  first  winter  they 
have  hay  and  turnips ;  the  following  summer  coarse  pasture ;  the  second  winter  straw  in  the  fold-yara, 
and  a  few  turnips  once  a  day,  in  an  adjoining  field,  just  sufficient  to  prevent  the  straw  from  binding  them 
too  much ;  the  next  summer  tolerably  good  pasture ;  and  the  third  winter  as  many  turnips  as  they  can 
cat,  and  in  every  respect  treated  as  fatUng  cattlt  (CUfry*  P-  ♦7) 

6166.  The  method  qf  managing  young  cattle  during  the  fint  winter  is.  according  to  DonaUaon,  ncetty  ge- 
nerally  the  samfe  in  every  part  of  the  island.  They  are  almost  always  housed :  sometimes  bound  up  to  Uie 
•tall ;  but  more  frequently  allowed  to  remain  at  freedom.  The  way  of  feeding  them  in  England  is  chiefly 
with  bay,  or  hay  and  straw  mixed ;  and  in  Scotland,  sometimes  hay,  but  more  frequently  straw  and  turnips, 
liiey  are  moatly  turned  out  on  some  of  the  inferior  pastures  on  the  farm  the  following  summer,  and  maui. 
tained  the  second  winter  on  straw  in  the  straw.yard,  or  in  houses  or  sheds  erected  for  the  purpose.  Some 
farmers  in  the  more  northern  parts  of  the  kingdom,  from  being  situated  at  a  distance  ttom  any  market  at 
which  they  can  dispose  of  stall-fed  beef,  very  fVequently  give  a  considerable  part  of  their  turaip^rop  to  their 
young  cattia  This  is,  he  thinks,  an  excellent  practice ;  and  one  that  ought  to  be  followed,  even  by  thoae 
who,  from  Iwing  better  situated  in  regard  to  markets,  can  adopt  other  methods  of  using  turnips  to  ad- 
vantage. Th9  benefit  of  ^rcen  winter  food  for  live-stock  is  so  great,  that  there  is  probably,  he  aays,  no 
way  in  which  turnips  can  be  u>»ed,  by  which  the  farm  or  the  farmer  would  reap  greater  benefit,  than  by 
giving  the  young  cattle  a  daily  allowance  during  the  first  two  or  three  winters. 

SuBSECT.  5.     Cf  Fattening  Calves  bif  Suckling, 

6167.  The  most  advantagemts  stock  for  suckling  calves  for  the  butcher,  is  that  sort  of  cow 
which  gives  the  greatest  quantity  of  milk,  richness  of  quality  being  not  so  great  an  object,  or 
so  well  adapted  to  the  desired  purpose.  The  Holderncss  cows  are  to  be  preferred  in  this 
view ;  not,  however,  to  suckle  calves  of  the  same,  but  of  a  smaller  breed  t  perhaps  Devon 
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ca)Tes  surpass  all  others  as  suckiers,  whether  for  quickness  of  proof,  or  bcMitj  of  tbe 
T«d ;  they  are  not,  however,  to  be  procured,  but  in  or  near  their  own  country. 

6168.  The  method  nuM  commonly  employed  in  fattenii%g  calves  is,  to  allow  them  to 
suck ;  as  by  this  method  the  object  is  probably  not  only  sooner,  but  more  effectoallj  at- 
tained than  by  any  other  means.  The  period  which  is  necessary  for  fattening  calves 
in  this  way  must  be  different,  according  to  circumstances,  but  it  is  generally  from  seven 
to  nine  weeks ;  however,  in  the  dairy  districts,  where  milk  is  considered  a  valuable  article, 
scarcely  half  that  time  is  allowed.  There  is  another  method,  which  is,  to  give  them  tbe 
milk  to  drink ;  and  when  that  is  done,  it  is  given  them  morning  and  evening  warm  frosn 
the  cow,  and  the  quantity  increased  according  to  their  age  and  strength.  In  whatever 
way  they  may  be  managed,  they  should  be  kept  in  pens  in  a  cIose.house,  and  wril  lit- 
tered. The  author  of  the  Synopnt  of  Husbandry  observes,  that  as  it  is  necessary  that  tbe 
calves  should  lie>  always  quiet,  in  order  that  they  may  indulge  in  sleep  at  those  times 
when  they  are  not  employed  in  sucking ;  it  seems  proper  that  the  cow4iouse  should  be 
situated  in  the  most  reu'red  part  of  tlie  yard,  and  that  the  pens  should  be  kept  as  dark  as 
possible.  But  notwithstanding  tliis  caution,  the  calves  should  by  no  means  be  sufiered 
to  lie  too  hot  in  the  summer  time,  which  would  be  apt  to  produce  a  sickness  amongst 
them.  To  admit,  tlierefore,  an  occasional  draught  of  fresh  air,  let  a  window  be  cut  is 
each  pen,  with  shutters  adapted  to  the  same,  and  let  these  windows  be  opened  whenever 
the  closeness  of  the  atmosphere  indicates  it  to  be  necessary.  In  the  summer  season,  they 
should  rarely,  if  ever,  be  closely  slmt ;  and  when  it  is  required,  tlie  stream  of  air  may  be 
increased  by  opening  the  cow-house  door  at  the  opposite  end  of  the  building.  £acfa  calf 
should  have  a  collar  round  his  neck,  with  which  the  attendant  may  direct  him  in  bis  sack- 
ling,  but  should  never  be  fastened  up  in  the  pen.  It  is  necessary  that  the  pens  be  kept 
constantly  well  littered  with  the  cleanest  wheat-straw,  a  pix>portion  of  which  should  be 
thrown  into  them  every  day ;  cleanliness  being  a  most  essential  article  in  the  fattening  of 
every  animal,  and  not  more  necessary  to  any  than  the  calf,  which,  but  for  this  precautioin, 
would  in  a  short  time  demonstrate  the  ill  effects  of  lying  on  his  accumulated  dung,  which 
of  all  other  animals  is  the  most  offensive,  and  of  a  quality  highly  septic.  As  tbe  calves 
are  yeaned,  they  are  to  be  taken  into  the  pens,  and  suckled  on  their  own  dams,  which,  at 
first,  will  yield  a  far  greater  quantity  of  milk  than  is  necessary  for  their  offspring,  so  thait 
another  calf  may  be  suckled  thereon  ;  or  the  cow  may  be  milked,  and  the  cream  be  reserved 
for  butter,  or  applied  to  any  other  use  that  the  owner  may  think  proper.  Aa  the  calf 
increases  in  size,  it  will  require  a  larger  quantity  of  milk :  but  whilst  cidves  are  young, 
one  good  cow  will  yield  a  noble  supply  for  two ;  and  when  tJie  whole  produce  is  de- 
manded  for  one  calf,  another  new  milch  cow  should  be  provided,  and  these  two  cows 
will  abundantly  supply  the  three  calves  with  milk  till  the  oldest  is  fit  for  the  butcher ; 
after  which,  if  necessary,  a  fresh  suckler  may  be  brought  in,  and  the  business  be  carried 
on  progressively  by  keeping  the  house  constantly  supplied  with  calves,  so  that  tbe  whole 
milk  may  be  sucked,  as  the  fattening  of  calves  by  suckling  and  the  dairy  cannot  be 
conveniently  united. 

6169.  Young  calves^  when  yermitted  to  sudc  their  fil,  are  often  seised  with  a  lax  or 
scouring.  To  prevent  which,  the  calves  for  the  first  fortnight  or  three  weeks  may  be 
stinted  in  their  allowance ;  and  at  the  same  time  due  regard  should  be  taken  that  they 
do  not  pine  or  decrease  in  flesh  for  want  of  milk.  But  after  this  age  they  should  be  al- 
lowed to  suck  as  long  as  they  choose,  and  every  means  ought  to  be  made  use  of  to 
increase  their  appetite,  and  render  them  more  eager  after  their  food.  Oialk  may  be 
given  for  this  purpose,  as  well  as  for  giving  to  the  flesh  a  delicate  whiteness.  An  excel- 
leat  asfermgent  remedy  has  been  already  given.  (5883.)  Salt  sprinkled  in  the  trough 
will  likewise  act  as  a  stimulus  to  the  appetite ;  besides  which,  it  is  a  common  prac- 
tice with  some  people  to  cram  their  calves  with  balls  compounded  of  flour,  pounded 
chalk,  and  milk,  with  the  addition  of  a  small  quantity  of  common  gin.  Of  these  balk 
they  give  two,  about  the  siae  of  a  walnut,  once  a-day,  or  oftener,  to  each  calf.  These 
balls  being  very  nutritious,  in  some  degree  supply  the  place  of  milk,  and  at  tbe  same 
time  the  spirituous  mixture  operates  on  the  creatures  as  a  soporific,  and  thus,  by  com- 
posing them  to  sleep,  increases  tlieir  disposition  to  fatten :  but  where  milk  can  be  had  in 
suflicient  abundance,  it  is  never  worth  while  to  have  recourse  to  these  fictitious  aids. 
When  the  denuuids  of  tbe  calf,  however,  are  beyodd  the  ability  of  the  cow,  these  balls 
come  seasonably  to.thcw  relief.  In  order  that  the  calves  may  be  provided  with  sufficient 
store  of  milk,  the  pat  tures  should  still  be  changed,  whenever  the  cows  are  found  to  be 
deficient  in  this  particular :  and  in  the  winter-time,  such  food  as  is  of  a  succulent  nature, 
as  grains,  turnips,  &c.  should  be  always  at  hand  to  supply  the  want  of  grass :  and  these, 
with  a  due  allowance  of  the  sweetest  hay,  should  be  their  constant  aliment  during  the 
time  that  tbe  cows  are  confined  to  the  yard. 

6170.  TkepHcesqfntcklktgcatvetTKrjaecot^tkgUiibeuoodaettofthejimagw^ 


yen  wber^  tbt  purchase  is  made.    In  general,  tucklen  fetch  tbe  lugetfi  prtoe  to  •unmin',  vben  veri 
lelli  the  cheapwt ;  and  the  reafon  of  tbli  arise*  mm  the  imaller  number  to  be  met  with  at  than  tine  tta* 
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In  the  ipring.  When  calves  are  •laughtered  at  six  weeks  or  two  months  oU,  the  veal  is  teldoDi  of  a  good 
color ;  neither  has  the  flesh  of  these  young  calves  a  taste  equal  to  that  where  the  animal  has  been  suffered 
to  lire  a  few  weeks  longer.  To  attain  both  these  ends  of  color  and  flaTor,  it  is  neoessanr  that  the  calves 
should  be  maintained  with  plenty  of  milk,  and  regtilated  under  such  management  as  before  directed,  till 
they  arrive  at  the  age  of  dght  or  ten  weeks,  aooording  to  the  season  of  the  year,  the  more  or  less  kindly 
I  state  of  the  calf,  the  particular  demand  of  the  martlets,  or  other  eventual  circumstances.    In  the  summer 

season,  it  may  be  proper  to  dispose  of  them  at  an  earlier  period  than  in  the  winter ;  not  only  on  account  ci 
their  growing  away  with  greater  celerity  In  warm  weatner,  but  likewise  because  of  the  increased  demand 
for  small  veal,  which  is  then  most  saleable.  During  the  la^  three  or  four  weeks,  blood  should  IVeouently 
be  drawn  flrom  the  calf,  which  will  be  a  likely  means  towards  rendering  the  veal  of  a  color  delicately 
white ;  a  circumstance  so  much  attended  to  by  the  butcher,  that  he  will  commonly  depreciate  such  calves, 
which,  from  the  appearance  of  their  eyes,  are  likely  to  die  black,  as  they  term  it,  though  m  other  respects 
not  to  be  despised. 

6171.  Such  calves  as  are  suckled  an  their  own  dams  will,  generally  speaking,  &tten  in 
a  shorter  time  than  those  which  are  afterwards  bought  in  to  supply  their  places.     The 

>  first  obvious  reaiion  for  this  difierence  in  their  favor  is,  their  not  having  been  removed 
I  from  the  place  where  they  were  first  dropped,  and  having  always  continued  to  suck  the 

milk  of  their  parent  animal,  which  must  in  all  reason  be  supposed  of  a  more  nutritious 

'  quality  to  them  than  that  of  any  other  cow.     Secondly,  the  cow  having  so  lately  oalv^, 

the  aliment  nourishes  and  fiittens  in  a  higher  degree  than  when  the  animal  becomes  stale- 

milched.     Cow-calves  are  observed  to  fatten  more  kindly  than  the  male  or  bull-calves ; 

>  and  these  last  arc  much  more  coerse^.grained,  and  their  flesh  less  delicate  in  taste  than  the 
t  former.  Calves  of  the  largest  size  are  fattened  in  Essex,  where  the  business  of  suckling 
I  seems  to  be  better  understood,  and  more  properly  conducted,  than  in  any  other  county, 
[  and  where  the  farmer  keeps  the  calves  to  a  greater  age  than  in  any  other  part  of  the 
I                 kingdom. 

6178.  MarsktU  is  clearly  of  (mhiion,  that  to  suckle  calves  in  general  after  they  are  ten  weeks  old  is  bad 

»  management ;  fi>r  his  account  in  this  respect  is  uniform,  those  of  nine  or  im  having  paid  as  much  a  wedE 

as  those  of  twelve  or  thirteen  :  and  although  a  calf  of  six  weeks  okl  may  suck  nearl  v  as  much  milk  as  a  calf 

'  of  twelve  weeks  old,  yet  the  first  month  or  five  weeks  the  quantity  is  considerably  leas,  and  this  advantage 

of  their  infancy  is  doubly  as  valuable  to  nine  as  it  is  to  twelve  weeks.    There  can  be  no  doubt  but  that 

the  profit  of  this  system  of  fiittening  depends  materially  upon  the  quickness  of  return. 

617&  In  $onte  duMeit,  barley-meal,  linseed  boiled  into  a  kind  of  Jelly,  and  such-like  articles,  are  given 

>  to  calves  in  the  course  of  fattening ;  but  the  methods  above  described  are  greatly  superior,  although  it 
I  must  be  allowed  that  they  may  sometimes  be  considerably  more  expensive. 

SuBsscT  6.     Of  Fattening  Homed  Cattle, 

6174.  Thefattening  of  cattle  demands  considerable  and  constant  aUenUont  and  the  grand 
object  is  to  fatten  quickly.  An  animal  when  in  a  state  of  rearing  may  be  considered  as 
a  vessel  open  at  both  ends,  in  which  the  supply  and  the  waste  being  nearly  equal  it  can 

,  never  be  filled  :  fattening  an  animal  may  be  considered  as  an  attempt  to  fill  the  vessel,  and 

which  can  only  be  done  by  excess  of  supply.  The  waste  being  the  same  as  before,  this 
excess  must  be  great ;  if  it  is  not  so,  the  vessel  may  be  rendered  fuller  than  before  without 
ever  becoming  full.  An  important  hint  might  be  taken  from  this  simile  by  many  farm- 
ers, who  know  little  of  the  difference  between  feeding  and  fattening.  We  have  known 
cattle,  sheep,  and  swine,  kept  for  months  and  fed,  with  a  view'  to  fattening  them,  without 
their  gaim'nga  pound  of  meat. 

6175.  The  food  on  which  cattle  are  fatted,  is  grass  in  summer,  commonly  on  pastures, 
butin  a  few  instances  on  herbage  cut  and  consumed  in  feeding-houses  or  fold-yards ;  and 
in  winter,  by  fiur  the  greater  number  are  fatted  on  turnips,  along  with  hay  or  straw,  oil-cake; 
carrots,  potatoes,  and  other  articles  of  food,  are  used  occasionally,  and  in  particular  dis- 
tricts ;  oil- cake  chiefly  for  feeding  the  larger  animals ;  but  few,  comparatively,  are  fatted 
on  any  of  these  without  the  addition  of  turnips,  of  one  or  other  of  the  varieties  formerly 
mentioned.  (4879. )  A  considerable  number  of  cattle  are  also  fatted  on  the  oflbls  of 
distilleries,  when  distilling  from  corn  ;  a  source  of  supply,  the  frequent  interruption  of 
which  has  been  much  felt  in  those  situations  where  the  soil  does  not  permit  the  extensive 
cultivation  of  turnips.  It  is  seldom  or  never  tlie  practice  of  the  best  managers  to  fatten 
cattle  with  roots  or  other  winter  food  on  the  field,  during  that  season ;  but  to  confine  them 
to  houses  or  fold- yards,  where  they  are  well  littered,  regularly  fed,  not  liable  to  be  dis- 
turbed, and  sheltered  from  the  inclemency  of  the  weather,  and  where  the  numure  they 
make  is  an  object  of  very  considerable  importance,  and  of  much  greater  value  than  if  it 
were  dropped  at  random  over  a  whole  field. 

6176.  The  age  at  which  cattle  are  fatted  depends  upon  the  manner  in  which  they  have 
been  reared ;  upon  the  properties  of  the  breed  in  regard  to  a  propensity  to  fatten  earlier  or 
later  in  life ;  and  on  the  circumstances  of  their  being  employed  in  breeding,  in  labor, 
for  the  dairy,  or  reared  solely  for  the  butcher.  In  the  latter  case,  the  most  improved 
breeds  are  fit  for  the  shambles  when  about  three  years  old,  and  very  few  of  any  large 
breed  are  kept  more  than  a  year  longer.  As  to  cows  and  working  oxen,  the  age  of  fat- 
ting must  necessarily  be  more  indefinite :  in  most  instances  the  latter  are  put  up  to  feed 
after  working  three  years,  or  in  the  seventh  or  eighth  year  of  their  age.  In  general,  it 
may  be  said,  that  the  small  breeds  of  cattle  are  faUened  on  pastures,  though  sometimes 

s  a  3 
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finial^d  off  on  a  few  weeks*  turnips ;  and  that  large  cattle,  at  least  in  the  north,  are  chiefly 
fatted  in  stalls  or  fold-yards,  by  means  of  turnips,  and  the  other  articles  before  men- 
tioned* 

6177.  ^d?^(!«2t9i^isthemo8t  common,  and,  when  judiciously  conducted,  probaUr 
the  most  eligible  method,  in  regard  to  the  cattle  themselves,  the  economy  of  food,  and 
the  expense  of  farm-buildings.  The  small  slied  and  fold^yard,  called  a  hammel  (2657.)» 
are  used  only  for  the  larger  breeds;  but  they  do  not  seem  well  calculated  for  an  extensive 
system  of  fatting  by  those  who  do  not  breed,  but  purchase  stock  eveiy  year  from  different 
parts.     [Sup.  E,  Brit.  arL^gr.) 

61 78.  Tke  two  great  jwijii*  in  feeding  animcdt,  tojironf,  according  to  the  author  of  the 
Farmer* s  Calendar,  arc,  regularity,  and  a  particular  care  of  the  weaker  individuals.  On 
this  last  account  there  ought  ever  to  be  plenty  of  trough  or  rack-room,  that  too  many  may 
not  feed  together ;  in  which  very  common  case  the  weaker  are  not  only  trampled  down 
by  the  stronger,  but  they  are  worried,  and  become  cowed  and  spiritless,  than  which  there 
cannot  be  a  more  unfavorable  state  for  thrift ;  beside,  these  are  ever  compelled  to  diift 
with  the  worst  part  of  the  meat.  This  domineering  spirit  is  so  remarkably  prevalent 
amongst  homed  cattle,  that  be  has  a  hundred  tiroes  observed  the  master-beasts  running 
from  crib  to  crib,  and  absolutely  neglecting  their  own  provender  for  the  sake  of  driving 
the  inferior  from  theirs.  Tliis  is,  much  oftener  than  suspected,  die  chief  reason  of  that 
difference  so  visible  in  a  lot  of  beasts,  after  a  winter's  keep.  It  is  like  wine,  he  says,  a 
very  common  and  very  shameful  sight,  in  a  dairy  of  cows,  to  see  several  of  them  gored 
and  wounded  in  a  dosen  places,  merely  from  the  inattention  of  the  owner,  and  the  neglect 
ci  tipping  the  horns  of  those  that  butt.  The  weaker  animals  should  be  drawn  and  fed 
apart ;  and  in  crib -feeding  in  the  yard,  it  is  a  good  method  to  tie  up  the  master-beasts  st 
their  meals. 

6179.  Fattening  cattle,  Donaldson  observes,  are  usually  put  to  grass  in  May  or  Jnne, 
according  to  the  season  and  situation  in  regard  to  climate.  The  period  necessary  for  fit- 
ting an  ox  for  the  butcher  depends  on  several  circumstances ;  as  the  condition  he  was  in 
when  put  to  grass,  the  nature  of  the  pasture,  and  many  others ;  but,  in  ordinary  cases, 
an  ox  will  be  completely  fattened  in  three  months.  Tliere  is,  he  says,  one  method  of  &t- 
tening,  connected  with  the  grazing  system,  that  Uie  farmers  in  England  are  enabled,  from 
the  superior  excellence  of  the  climate,  to  adopt  with  success,  which  can  never  be  at- 
tempted with  propriety  in  Scotland.  It  is  very  common,  at  the  close  of  the  grass-season, 
when  the  fattening  stock  happen  not  to  be  fully  in  condition  for  the  butcher,  to  render 
them  so,  by  giving  them  hay  two  or  three  times  a  day  in  the  field,  or  in  hovels  erected  for 
the  purpose,  into  which  they  have  access  at  pleasure. 

6180.  When  turnips  are  emj^oyed/ur  the  jmrpo$e  ofjattenins  caitk,  especially  if  they 
are  put  up  to  the  stalls  in  proper  condition,  which,  considering  the  season  of  the  yesr 
(November),  must,  with  ordinary  attention,  always  be  the  case,  from  ten  to  thirteen  weeks 
is  fully  sufficient  to  render  tliem  fit  for  market. 

6181.  The  fattening  of  cattle  with  grains  may,  in  some  respects,  be  oonatdered  as  a 
branch  of  the  distillery  business ;  but  yet  tlicre  are  some  instances  wherein  those  who 
cultivate  farms  practise  it  with  a  double  view  —  of  obtaining  a  profit  on  the  sale  of  cattle, 
and  the  acquisition  of  a  valuable  treasure  of  useful  manure.  Adam,  the  renter  of  the 
farm  of  Mount  Nod,  near  Streatham,  in  tlie  county  of  Surrey,  erected  a  very  com- 
plete building,  for  the  purpose  chiefly  of  fattening  cattle  on  grains.  In  tliis  building 
might  sometimes  be  seen  several  hundred  head  of  cattle. 

6182.  The  method  of  fattening  cattle  rvUh  oil-cake,  com,  cut  chaff*,  &c.  is  practised  is 
many  of  the  English  counties,  with  a  degree  of  success  sufficient  to  warrant  ftnncrs  b 
other  parts  of  the  island  to  follow  the  same  practice.  The  cattle  are  commonly  put  npio 
fatten  at  the  end  of  the  grass  season.  The  usual  allowance  of  oil  cake,  afler  It  is  broken 
in  a  large  mortar,  or,  in  the  fruit  districts  in  a  cyder-mill,  is  about  half  a  peck  per  day, 
which  is  given,  one  half  in  the  morning,  and  the  other  in  the  evening ;  to  which  is  added 
hay,  and  in  some  cases  ground  com,  that  is,  oats  or  barley  of  inferior  quality,  and  cot 
straw  ^ provincially  "  chaff*."  As  bullocks  fattened  in  this  manner  get  regularly  fivci 
and  sometimes  six  meals  a  day,  it  is  sufficiently  evident  that,  although  it  may  be 
upon  the  whole  an  expensive  mode  of  fattening,  yet  it  must  be  both  expeditions  and 
effectual. 

SoBSECT.  7.     Of  the  Management  of  Cows  kejHfor  tke  Dairy, 

6183.  Milch  cows  are  kept  for  the  manufacture  of  butter  and  dieese,  for  the  suckling 
of  calves  for  the  butcher,  and  for  the  immediate  use  of  the  milk. 

G184.  The  kind  of  cow  used  by  the  dairyists  who  supply  the  London  maricet,  b  chiefly 
the  Iloldcrness,  a  variety  of  the  short-liomed .  breed,  with  large  carcases  and  short  boras. 
They  are  bred  chiefly  in  Yorkshire  and  Durham ;  but  in  part  in  moat  counties.  Vm 
Edinburgh  dairies  are  supplied  by  short-homed  cows  from  Roxburghshire,  and  odicr 
pastoral  districts  in  the  south  of  Scotland.     For  private  dairies,  the  variety  bred  in  An- 
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dure  (Jig.  64B. }  have  a  dedded  preference  u,  pving  a 

of  butter ;  and  the  cberae  made  from  the  milk  ol  It 

decidedlj  celebrated.     In  Lancoihire,  Ibe  natjie  6-48 

loDg-bonied  breed,  u  asid  in  tbe  Report  of  that  ■ 

emtaty  to  obtaiu  the  genera]  preference.      But  in 

Hodgion'i  dairy  at  CatOD,  in  Ibe  Uixae  district.    , 

it  mi  found  tbat  a  >hort-bomed  cow,  upon   an 

■milage  of  twelre  motilhi,  will  yield  nine  quarts  of 

milk  JD  the  day,  and  four  and  a  half  poundi  of 

buller  ID  tbe  week ;  and  a  long-bomed  cow  give) 

dght  quarts  of  milk  in  the  day,  and  four  pounds 

of  butler  in  the  week,  for  the  ume  period.      Tlic  < 

cowa  of  both  kind*  had  conitantly  the  same  kind 

of  food  ;  but  in  order  to  have  the  clear  result,  the  quantity  of  food  consumed  by  each 

eow  of  the  different  breeds,   tbould  have  been  IHdlj  ascertained.      Tlie  produte  of  milk 

and  butter  is  on  the  aide  of  the  short-bomed  soft;  but  it  is  not  aacertuned  whether 

the  neat  balance  is  in  bvor  of  the  ■hortor  longJiorned.  {Lmcathin  Itqi.  561.)     TIm 

Guernsey  breed  is  valued  by  some  for  the  richness  of  Che  cream  andbutttr;  but  faoth  for 

the  dairy  and  huCcher,  it  is  very  unprofitshle. 

G 1 95.  (CAirre  butUr  ii  the  iiriacipol  o^ct,  such  caws  should  always  be  chosen  as  are 
known  to  afford  the  beat  and  largest  qusntilies  of  milk  and  cream,  of  wbaCcrer  breed 
ibey  may  be.  Bui  (he  quantity  of  butter  lobe  made  from  a  given  number  of  cows  must 
always  depend  on  a  variely  of  contingent  circunutaoces ;  such  as  the  site  and  goodneia 
ofthebeutsi  the  kind  and  quantity  of  the  food  i  and  tbe  distance  of  time  from  calving. 
As  to  the  lirat,  it  need  scarcely  be  mentioned  that  a  large  cow  will  give  greater  store  of 
mUk  than  one  of  a  smaller  site  i  though  cows  of  equal  siie  dilTer  as  to  Ibe  quantity  of 
cream  produced  from  Ibe  milk  of  each  :  it  is,  therefore,  on  those  cowt  whose  milk  is  not 
only  in  targe  abundance,  but  which,  from  a  peculiar  inherent  richness,  yields  a  thick 
cream,  that  the  butter  dairy-man  in  to  place  bis  chief  dependence  i  aud  where  a  cow  is 
deficient  in  either  of  these,  she  should  be  patted  with,  and  her  place  supplied  by  one 
more  proper  fur  this  use.  As  to  the  second  particular,  namely,  the  kind  and  quality  of 
the  food,  those  wbo  would  wish  to  profit  by  a  dairy  ought  to  provide  for  their  cows  hay 
of  a  superior  goodness,  to  be  given  them  in  [he  depth  of  winter,  and  this  in  an  unlimited 
degree,  that  they  nuty  always  feed  till  they  are  perfectly  satisfied.  And,  when  the  weather 
will  permit,  tbe  cows  dtould  be  indulged  with  an  nutlet  to  marsbei  or  low  meodow- 
grouads,  where  Ibey  may  feed  on  such  green  vegetables  as  are  present ;  which  is  for 
preferable  to  the  pnctice  of  confining  tbem  tbe  whole  d^  on  dry  meat,  vriU  enable 
them  to  yield  greater  plen^  of  milk,  and  will  give  a  fine  y^low  color  to  the  butter  even 

6t8e.  InChem^tiofBucUnghamtAirtaHdOHiiTdiiiTt,  very  great  numheis  of  cowa 
■re  kept  for  the  purpose  of  butter,  lliese  fertile  lauds  maintain  a  breed  of  large  coire, 
wfaicb  yield  great  store  of  milk  ;  so  that  it  is  no  uncommon  ciivumslance  for  one  fanner 
to  keep  a  herd  of  fifty  or  sixty,  and  to  collect  a  quantity  of  cream  sufficient  to  Gil  ■ 
barrel-chum  of  sixty  gallons  in  ■  week.  The  butter  made  from  Iliis  cream  is  sold  by 
the  farmer  or  dairyman,  to  persons  wbo  make  it  tbnr  business  to  purchase  this  article  at 
a  stated  price  from  Michaelmas  to  Lady-day,  and  at  an  inferior  rate  fimn  I^dy-di^  to 
Michaelmas.  Tbe  butter  thus  collected  is  sent  to  London  every  wedi  in  waggons.  It 
is  conoigoed  to  the  dealers,  who  retail  it  to  the  consumer ;  and  no  small  profit  from  this 
traffic  acetates  to  the  waggoner  and  the  bullcr-mercbont.  Ihis  butler  is  mostly  made  up  in 
lumps,  containing  the  quantity  of  two  poundi  in  each,  and  for  that  reason  it  has  obtained 
the  name  of  lump.b utter.  Its  fiavor  is  peculiarly  iweet  and  agreeable,  which  is  chiefly 
owing  to  the  goodocH  of  the  pasture  whereon  tbe  cows  are  fed  ;  for  ibii  intrinsic  merit 
would  in  vain  be  sought  for  in  butter  made  from  ordinary  pastures,  how  great  soever 
may  be  the  skill  of  the  dairy.woman.  And  though  thegrass  should  be  equally  luxuriant, 
the  cows  of  the  same  breed,  and  the  cream  in  like  abundance,  yet  would  a  decided  pre- 
ference still  remain  in  favor  of  the  vaibfed  cowl ;  for,  as  a  fattening  beast  on  rich  land 
will  thrive  much  quicker  than  on  thin  soils,  though  the  herbage  be  shorter  on  the  former 
than  on  the  poor  ground,  so  will  cows  give  a  larger  store  of  milk,  and  that  ofa  more  nu- 
tritioua  quali^,  when  fed  on  deep  fertile  meadowi,  than  if  depastured  on  those  of  inferior 
goodnn*  or  quality. 

61 B7.  EppiHg  butler  has  long  been  held  in  tbe  highest  estimatian :  and  great  quanti- 
ties ore  manufactured  in  Cambridgesliire  and  the  adjoining  counties.  Tbe  Cambridge 
butter  is  sent  in  small  pans;  and  has  an  additional  quantity  of  salt  mixed  with  it,  to 
insure  its  keeping  for  ten  days  or  a  fbrtnighl,  and  ii  generally  perfectly  free  fi'am  any 
rancid  taste.  Yorkdiire,  Lincolnshire,  sod  other  neighboring  counties,  whve  tht 
land  is  rich  and  fertile,  likewise  supply  large  quantiliei  of  butter,  whidi  ii  saltsd^nd  put 
into  tub*  for  the  southern  maikelo. 

3Q4 
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6188.  ffkere  cheese  u  the  pnncip<dobfect,€tiemaJM^9ment  In  re^ftetU^^^ 
be  the  same. 

6189.  When  the  object  is  the  suck&ng  of  calves,  the  fanner  should  proride  himself  with 
a  breed  of  cows  suited  to  the  quality  of  his  land.  Where  the  farm  abounds  whfa  featHm 
pastures,  watered  with  wholesome  streams,  and  not  far  distant  from  the  yard,  so  that  fiie 
cows  may  be  turned  immediately  out  of  the  suckling  house  upon  their  feed,  the  beneit 
wUl  be  in  every  respect  superior  to  what  can  be  expected  from  an  arable  farm,  or  ^  ~ 
the  green  land  is  in  a  small  proportion  to  the  ploughed .  for  in  this  Utter  c«se»  the 
must  depend  for  their  sustenance  chieBy  on  artificial  fodder;  such  as  clover,  rye-j 
turnips,  and  other  roots  and  herbage. 

619a   The  cowJumse  should  be  of  a  size  adapted  to  the  number  of  the  beasts, 
cow  should  be  driven  into  tlie  house  at  suckling-time,  and  her  head  confined  in  a  prapcr 
manner  (^.  649. ),  having  some  fodder  lying  con-   i 
stantly  before  her,  and  a  space  left  between  every 
beast.     When  they  become  accustomed  to  this  kind  [ 
of  restraint,  they  will  without  any  trouble  come  into 
the  places  destined  for  them,  when  the  calves  may  be 
suckled  with  the  greatest  ease  and  facility. 

6191.  The  time  cows  should  become  dry  before  their 
calving  is  not  agreed  on,  some  coi)tending,  that  they 
may  be  milked  almost  to  the  time  of  their  dropping 
the  calf  without  injury ;  while  others  maintain,  that  it  is  absolutely  necessary  that  tfaey 
should  be  laid  dry  from  one  to  two  months,  both  for  the  advantage  of  tfaeniselves  and 
their  calves.  It  is  probable  that  much  in  this  business  must  depend  on  the  manner  in 
which  they  are  kept ;  as  where  they  are  well  fed  they  may  be  continued  in  milk  till 
within  a  week  or  two  of  their  calving,  without  suffering  any  injury  whatever  from  it ; 
but  in  the  contrary  circumstances  it  may  be  better  to  let  them  run  dry  for  a  month,  ax 
weeks,  or  more,  according  to  their  condition,  in  order  to  their  more  fully  recruiting  dieir 
strength.  It  appears  not  improbable,  but  that  the  longer  the  milking  is  continaed,  the 
more  free  the  cows  will  be  from  indurations  and  other  affections  of  the  udder  ;  wfaidi  is 
a  circumstance  deserving  of  attention.  Where  only  one  or  two  cows  are  kept  $or  the 
supply  of  a  family,  it  is  likewise  useful  to  know,  that  by  good  feeding  they  may  be  con- 
tinued in  milk  without  any  bad  consequences  till  nearly  the  time  of  calving.  In  the 
jigricuUural  Survey  of  the  West  Riding  of  Yorkshire  it  is  stated,  that  no  advantage  was 
found  on  trial  to  result  from  allowing  the  cows  to  go  dry  two  months  before  calving. 
They  have  there  been  kept  in  milk  within  ten  days  of  the  time  of  dropping  the  cal^ 
This  practice,  however,  cannot  be  considered  generally  advisable. 

6192.  Cows  sometimes  slip  their  calves  bcforv  they  are  sufficiently  grown.  Where  this 
occurs,  it  is  essentially  necessary  to  remove  such  cows  immediately  from  the  cow-yanfe, 
or  from  mixing  with  the  other  cattle,  for  a  few  days.  But  where  cows  are  much  subject 
to  such  accidents,  it  is  the  best  method  to  get  quit  of  them  as  soon  as  possible,  as  tliey  will 
seldom  turn  out  profitable  afterwards. 

61 93.  Cows  should  be  kept  constantly  in  good  conditunh  as  where  they  are  ever  suffered 
to  become  very  lean,  and  that  in  the  winter  season,  it  is  impossible  tliat  they  can  be 
brought  to  afford  a  large  quantity  of  milk,  by  getting  them  into  perfect  condition  in  the 
summer  months.  Where  cows  are  lean  at  the  period  of  calving,  no  management  after- 
wards is  ever  capable  of  bringing  them  to  afford  for  that  season  any  thing  near  the  pro- 
portion of  milk  that  they  would  have  done  if  they  had  been  supported  in  proper  condition 
during  the  winter.  Food  of  the  most  nourishing  and  succulent  kipds  should  thcrelbre 
be  regularly  given  in  suitable  proportions  in  the  cold  inclement  months,  and  the  anxmaJs 
be  kept  warm,  and  well  supplied  with  pure  water.  Some  advise  their  being  cleaned  by 
combing  and  other  mcuns ;  but  this  is  a  practice,  which,  though  useful  in  making  them 
yield  their  milk  more  freely,  can  perhaps  seldom  be  employed  on  an  extensive  scale 
with  advantage. 

6194.  Where  the  herd  of  cows  is  extensive,  an  account  should  always  be  kept  of  tiie  time 
when  each  cow  takes  tlie  bull,  that  she  may  be  dried  oflf  at  a  reasonable  distance  of  time 
before  the  expected  term  of  gestation  be  completed.  Hie  usual  time  when  the  cow  is 
dried  off*  is  two  months  before  her  calving,  when  she  ought  to  be  suffered  to  lie  quiet, 
and  not  to  l>e  brought  up  with  the  other  cows  at  milking  or  suckling-time.  According 
to  some,  if  a  cow  be  continued  in  milk  nearer  to  the  time  of  calving  than  the  period  above 
allotted,  it  will  not  only  greatly  injure  her  future  progeny  by  rendering  it  weakly  and 
stunted,  but  will  also  have  an  ill  effect  on  her  own  health :  while  others,  as  we  have  seen 
(6191.),  consider  ten  days  or  a  fortnight  as  suflicient.  When  a  cow  is  four  moMfas 
gone  with  calf,  the  fact  may  easily  be  ascertained  by  pressing  upon  her  off*-flaak,  when 
the  calf  will  be  felt  to  kick  against  the  hand. 

6195.  Cows  may  be  known  to  be  near  tJtetime  of  calving,  by  springing  at  the  udder  er 
at  the  bearing.     By  springing  at  the  udder  is  meant  the  collection  of  liquid  in  the  hi^ 
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which,  a  tew  wedcs  before  the  tone  of  gestation  is  accomplished,  assumes,  in  some  d^^ree, 
the  appearance  of  milk,  and  may  be  drawn  from  the  teats.  To  spring  at  the  bearing,  is 
when  ^is  part  is  more  than  ordinarily  large  and  distended.  Heifers  are  said  to  spring 
soonest  at  bearing,  and  old  cows  at  the  udder.  Some  cows  are  peculiarly  given  to  abor- 
tions :  and  where  this  happens,  they  should  never  be  continued  long  in  the  herd,  as  being 
unlikely  to  yield  any  considerable  degree  of  profit  to  the  owners  of  them. 

6196.  Cttuf*  which  are  thortly  exjiected  io  ctdve,  ought  to  be  lodged  at  night  in  a  large 
convenient  out-house,  or  some  other  place,  for  a  week  or  two  previous  to  calving,  as  it 
may  be  the  means  of  saving  the  life  of  the  calf,  and  perhaps  of  its  dam  likewise :  for,  when 
a  calf  drops  in  the  yard  or  field  under  such  circumstances,  the  hazard  of  its  perishing 
through  the  inclemency  of  the  weather  is  very  great,  and  it  may  considerably  endanger 
the  life  of  the  cow.  But  if  from  inattention,  or  other  causes,  the  creature  should  catch 
cold  by  calving  abroad  in  sharp  winter  nights  (which  may  be  perceived  by  a  refusal  of 
her  food,  and  by  her  trembling  joints),  she  Ought  immediately  to  be  driven  into  a  warm 
shed,  together  with  her  calf,  and  fed  with  sugar-sops  and  ale,  and  with  the  best  and 
sweetest  hay,  and  should  not  be  suffered  to  drink  any  cold'water.  By  this  treatment  she 
will  mostly  recover  in  a  few  days ;  but  should  the  disorder  hang  about  her,  balls  com- 
posed of  aromatic  cordial  substances  may  be  given. 

6 1 97.  A  milch  cow  it  in  her  prime  at  Jive  yeart  old,  and  will  generally  continue  in  a  good 
milking  state  till  ten  years  or  upwards;  but  this  depends  greatly  on  the  constitution  of  the 
animal,  some  cows,  like  other  animals,  exhibiting  marks  of  old  age  much  earlier  than 
others. 

61 98.  Cowt  of  large  tixe  yield  great  store  of  milk,  when  turned  on  pastures  where  the 

grass  is  in  suflident  abundance,  or  fed  with  a  constant  supply  of  such  food  as  from  its 

succulency  conduces  much  towards  the  nutriment  of  the  creature,  and  enables  her  to  give 

large  quantities  of  milk,  such  as  turnips,  grains,  garden -vegetables,  &c.     But  as  these 

large  cows  require  a  more  ample  provision  than  would  fall  to  their  shaire  on  the  generality 

of  farms,  it  would  seem  tliat  they  should  not  be  had  by  those  farmers  whose  land  is  not  of 

the  most  fertile  kind  ;  for,  on  ordinary  keep,  a  small  cow  will  yield  a  fairer  profit  than 

one  of  the  Yorkshire  or  Staffordshire  breed,  which  having  been  bred  on  the  best  kind  of 

land,  would  be  starved  where  a  Scotch  or  a  Welsh  cow  would  find  an  ample  supply  of 

food. 

6199.  Tko$e  mho  would  make  the  uimott  advantage /torn  color,  eitherac  calf-cucklen,  dairy-men,  or  milk, 
seller*,  should  always  provide  a  bull  to  run  in  the  herd,  to  obiiate  the  perpetual  troyble  of  driving  them 
perhaps  a  mile  or  more  to  the  bull,  and  in  order  to  prevent  the  loss  and  inconvenience  of  their  beroming 
frequently  barren.  One  bttU  will  generally  be  aulBcient  for  twenty  cows.  These  animals  are  in  their  prime 
at  two  years  oM,  and  should  never  be  suAred  to  continue  longer  In  a  state  of  virility  than  to  theflfth 
year ;  as,  after  that  time,  bulls  which  before  were  gentle  and  lay  miletin  the  oow-pastures  are  moetly  apt 
to  contract  vicious  dispositions,  and  become  very  unouuiageable.  whenever  this  happens,  th^  should  be 
immediately  castrateo, 

6200.  For  feeding  of  ttaUed  cows,  the  following  directions  are  given  to  the  cow 
feeder  in  an  improved  dairy  establishment  near  Famham,  in  Surrey.  '*  Go  to  the  cow 
stall  at  6  o'clock  in  the  morning,  winter  and  summer ;  give  each  cow  half  a  bushel  of  the 
field  beet,  carrots,  turnips,  or  potatoes  cut ;  at  7  o'clock,  the  hour  the  dairy  maid 
comes  to  milk  them,  give  each  some  hay,  and  let  them  feed  till  they  are  all  milked.  If 
any  cow  refuses  hay,  give  Iter  something  she  will  eat,  such  as  grains,  carrots,  &c.,  during 
the  time  she  is  milking,  as  it  is  absolutely  necessary  the  cow  should  feed  whilst  milking. 
As  soon  as  the  woman  has  finished  milking  in  the  morning,  turn  the  cows  into  the  air- 
ing ground,  and  let  there  be  plenty  of  fresh  water  in  tlie  troughs ;  at  9  o'clock  give  each 
cow  three  gallons  of  a  miiture  composed  of  eight  gallons  of  grains  and  fpur  gallons 
of  bran  or  pollard;  when  they  have  eaten  that,  put  some  hay  into  the  cribs;  at  13 
o'clock  give«ach  three  gallons  of  the  mixture  as  before ;  if  any  cow  looks  for  more,  give 
her  another  gallon ;  on  the  contrary,  if  she  will  not  eat  what  you  give  her,  take  it  out  of 
the  manger,  never  at  one  time  letting  a  cow  have  more  than  she  will  eat  up  clean.  Mind 
and  keep  your  mangers  clean,  that  they  do  not  get  sour.  At  2  o'clock  give  each  cow  half 
a  bushel  of  carrots,  field  beet,  or  turnips;  look  the  turnips,  &c.,  over  well  before  you 
give  them  to  the  cows,  as  one  rotten  turnip,  &c.  will  give  a  bad  taste  to  the  niilk,and  most 
likely  spoil  a  whole  dairy  of  butter.  At  4  o'clock  put  the  cows  into  the  stall  to  be 
milked ;  feed  them  on  hay  as  you  did  at  milking  time  in  the  morning,  &rer  keeping  in 
mind  that  the  cow  whilst  milking  mu.st  feed  on  something.  At  6  o'clock  give  each  cow 
three  gallons  of  the  mixture  as  before.  Rack  them  up  at  eight  o'clock.  Twice  in  a  week 
put  into  each  cow's  feed  at  noon,  a  quart  of  malt  dust. " 

6201 .  DirectionM  to  the  dairy  maid,  **  Go  to  the  cow  stall  at  7  o'clock ;  take  with  you 
cold  water  and  a  sponge,  and  wash  each  cow's  udder  clean  before  milking ;  dowse  the 
udder  well  with  cold  water,  winter  and  summer,  as  it  braces,  and  repels  heats.  Keep  your 
hands  and  arms  clean.  Milk  each  cow  as  dry  as  you  can,  morning  and  evening,  and 
when  you  have  milked  each  cow,  as  you  suppose,  dry,  begin  again  with  the  cow  you  first 
milked,  and  drip  them  each;  for  the  principal  reason  of  cows  failing  in  their  milk  is  from 
negligence  in  not  milking  each  cow  dry,  particularly  at  the  time  the  calf  is  taken  from  the 
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cow.  Suffer  no  one  to  raOk  a  cow  bat  younelfy  and  have  no  goaiping  in  the  MbU. 
Every  Saturday  night  give  in  an  exact  account  of  the  quantity  of  milk  each  cow  has  gntn 
in  the  week.**     (^Famu  Mag,  voL  xv.  S14.) 

6202.  Uarley^i  dairy  ettablithment  at  Glasgow  has  been  celebrated  since  1813.  The 
object  of  the  proprietor,  who  is  engaged  in  various  extensive  concerns,  is  to  supply  the 
public  with  new  milk  free  from  adulteration,  and  to  have  the  cow-house,  cowa,  and  milk, 
kept  in  a  more  cleanly  state  than  by  the  usual  mode. 

620&  Harleif's  oom-hame  is  fitted  up  upon  a  new  conttniction.  Hie  cattle  fltsmr  In  nme,  iwclie  in  « 
row  acroM  the  bouae,  head  and  head,  ana  tail  and  tail  alternately ;  there  it  a  paaiage  behind  for  deaaiag, 
and  one  in  fVont  for  feeding.  In  flront  of  each  cow  i«  a  wire  grating,  hung  like  a  window  sash,  which  lifts  op 
when  giving  the  soft  food  and  cleaning  the  cribs,  and  is  put  down  when  they  get  hay,  1^  The  cgDim. 
ances  for  washing  the  cribs,  collecting  the  urine,  ventilating  the  house,  &&,  gives  nwiiliar  advantages  is 
the  establishment,  which  may  be  summed  up  in  the  following  items :  the  health  of  the  cattle ;  the  preserr- 
ation  of  the  timbers ;  the  dtaninished  danger  ftom  fire,  there  being  no  hay-loft  above  the  cattle ;  thepie- 
aervation  of  the  provender ;  and,  the  flavor  of  the  nuUc  The  heat  is  regulated  by  tbennoneCen.  A 
circulation  of  air  can  be  woduced,  lo  as  to  keep  the  cattle  comfortable  in  the  hottest  weather,  by  whicfa 
thar  health  is  promoted.  The  ventilation  also  prevents  the  timber  from  rotting :  makes  the  cows  eat  their 
fodder  better ;  as  their  breath  is  allowed  to  escape,  instead  of  being  thrown  bade  upon  the  food,  as  is  the 
case  when  their  heads  are  placed  opposite  a  wall.  It  Is  well  known  that  milk  easily  takes  a  taste  froa  any 
other  substance ;  of  coune,  if  the  cow-house  is  filled  with  bad  air,  the  milk,  while  patting  from  the  teat  to 
thepail,  and  during  the  time  it  may  stand  in  the  house,  will  be  impregnate  with  the  foul  ataaoiiibere. 

€801  In  feeding  and  preparingthe  food  Harley  has  made  many  experiments,  and  t^  the  mode  he  mmt 
follows,  the  cattle  fatten  and  miu  better,  than  by  the  ordinary  prooeu ;  and  the  milk  has  no  taste  iitaa 
turnip  or  other  vegetables. 

680%  TV  arrangementfor  mUking,  Insttres  the  oows  to  be  clean  milked,  and  also  prevents  ftaod ;  sad 
the  aaode  of  locking  up  the  nUlk,  anaat  the  same  time  of  admitting  air,  prevents  adulteratk«  by  the  i»- 
tailer.    The  cows  are  not  fanned  out  to  milkmen  as  in  London. 

6206L  7%<r  ttock  qfcows  for  some  time  back,  has  been  120,  averaging  eleven  English  quarts  each  per  day : 
but  both  quality  and  quantity  depends  much  upon  the  kind  of  food.  Hariey  ^vcs  a  dedded  latfcMw 
to  the  Avrshire  breed  of  cows.  Thev  are  bought  chiefly  at  country  fkirs,  either  newly  calved,  ot  a  lev 
weeks  b^re  calving,  a^d  never  turned  out  till.they  go  to  the  butcher. 

€807.  7k<; /boil  qT  Mr  couwifttTM^fumm^  Is  cut  grass  and  green  barley  mixed  with  old  hav;  auddminK 
whiter  Harlev  uses  a  good  man^  turnips  and  potatoes,  all  of  which  are  steamed,  and  mixed  with  cut  hay 
and  straw;  auo  grains  and  distillerv  wash,  when  these  can  be  got. 

6206.  fV%en  thereismore  newmWcthan  ntppUes  ihedemand^  part  Is  put  in  the  miIk.bo«i8e  till  nextdav, 
when  the  skimmed  milk  is  sold  at  half  price,  and  the  cream  sod  at  1&  6dL  pet  quart.  WhcD  anycrana  a 
left,  it  is  put  in  a  chum  and  made  into  butter,  onoe  a  wedi,  or  fortnight 

G209.  A  table  <tf  regulations  has  been  adopted  for  the  times  of  feeding,  milking,  currying  the  catfle^  deaa- 
Ing  the  house,  &c.  Each  person  has  a  curry  comb  and  a  hair  drai  for  rlwinlng  theoows  twioeaday, 
aM  a  mM3  and  pail  for  the  house,  which  is  washed  and  sanded  twice  a  day. 

GSIO.  7%«  cleanly  state  t^the  cattle  and  house  make  it  a  treat  for  visitors  to  see  the  establishment ;  and 
the  way  the  vessels  and  muk-house  are  kept,  have  made  some  people  fond  of  milk  who  formerly  were  dis- 
gusted at  it,  firom  the  manner  in  which  many  town  dairies  are  conducted. 

fiSll.  The  adimntage  qf  irrigutktg  gran  lands  voUh  the  eow*s  nrine^  almost  exceeds  bdicf. 
aome  small  fields  of  old  grass  were  cut  six  times,  averaging  fifteen  inches  In  Icbeth  at 
the  sward  verv  thick,    liie  soap-auda  of  a  public  washing  bouse  are  applied  to  toe  aai 
considerable  advantage. 

6S12.  The  advantage  qf  this  SMstem  to  the  owner  of  the  cattle  la  shown  by  the  foOowmg  aibstnct, 
in  Harley's  own  words :  but  the  benefit  of  a  liberal  supply  of  genuine  milk  to  tiheoommuaity  at  huge,  far. 
ticularly  to  children,  it  is  not  easy  to  estimate 

To  the  general  health  of  the  cattle  by  ventilation -^ 

TotheprrvciilNmq/'ff  d/aroar  called  grain  sickness,  when  ftdoo  grains  -        >  15  per  cot 

Tb  the  ]Drviirii/J(mqr  suidl£big,  by  eating  voung  and  wet  graas        ....        3 

To  the  prniefitMmq^cAoJIrtivri  when  feraing  on  turnips  or  potatpea,  ...        15       da 

To  saving  in  the  expense  of  reeding,  by  improved  modes  of  cooking,  &c.       ...    90       da 

To  saving  qf  labor  in  feeding,  dunging,  &c.  oO  per  cent,  as  one  person  will  do  asmudi  asn 

two  on  the  old  plan ;  but  allow  25  of  this  for  draining,  &c,  leaves  85  percent  profit  >>  SS       da. 
''on  servants*  wages         ............j 

Tosaotfv</MN&erlnthebundlng,astbey  will  last  more  than  double  the  time.      .       JD       da 

6813L  Hariey  has  a  sieam-engine  tat  driving  the  following  machinery. 

A  ■mill  ttiraJilgg.inffl.  Tlw  choaniiig  sppmlMi. 

A  ilisw-cutts.  PumplBK  water,  ttc 

Atnrnlpaiid  poaaoadksr.  The  tunc  boUcc  that  dilvst  die  eacfav,  ■shibs  fl»  fta^ 

wanna  water,  Stc 

6914.  jMer  ntu^  ttmbf,  teter,  and  eaense,  the  establishment  is  now  brought  to  snch  a  state  of  per- 
fection, that  it  recdves  tne  cordial  iqiprooation  of  all  who  have  seen  it ;  —  IViraiuiing  the  oommunitr  villi 
genuine  milk  at  comparativdy  a  low  price.  It  is  admitted,  that  the  greater  put  of  the  system  ia  eijgiBsl, 
and  is  not  to  be  met  with  in  any  part  of  the  kingdom.—  ( Farm,  Mag,^  xv.  iSSL) 

SuBSKCT.  8.   Of  Working  Homed  Cattle. 

6215.    7%e  argumentt  for  and  against  the  working  of  oxen  have  beoi  already  stataL 
(4463.)      Though  homed  cattle  are  gradually  disappeariog  as  beasts  of  labor,  it  is 
probable  they  will  in  many  places  be  occasionally  used  as  a  substitute  for  horses,  or  to 
get  up  one  or  two  additional  teams  on  extraordinary  occasions.     Indeed  we  see  no 
objections  to  the  occasional  use  of  both  oxen  and  cows  for  this  purpose ;  mote  especi- 
ally in  such  cases  as  those  of  a  nobleman's  farming ;  as  when  breaking  up  his  perk,  or 
cutting  down  and  carting  away  timber,  or  earth,  gravel,  &c.  to  an  extent,  more  than  cu 
be  readily  performed  by  the  ordinary  teams  of  the  establishment     For  these  and  such 
like  purposes  of  amateur  farmers;    and  probably  occasionally  for  some  purposes  oo  (be 
farms  of  rent-paying  cultivators,  the  homed  cattle  of  the  iann  may  afford  a  valuable 
resource.     For  these  reasons  it  seems  fitting  In  this  work  not  to  consider  the  walking 
of  oxen  as  altogether  an  obsolete  practice;    and  we  shall,  therefore,  notice  the  truniitff 
harnessing,  shoeing,  age  of  being  put  to  woik,  and  general  treatment  of  theK  aoiiDW 
so  employed. 
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6816.  The  traimng  of  the  calf  intended  for  labor,  aocordtng  to  lonie,  AmAA  ooin. 
mence  at  an  early  period,  and  after  being  accustomed  to  be  handled,  he  should  be  taught 
to  present  his  foot  to  the  shoeing  smith,  as  readily  as  the  horse,  which  is  partially  the 
practice  in  some  places.  No  animal,  however,  is  so  easily  broke  as  the  ox  at  any  age  ; 
and  in  most  counrries,  where  they  are  used  in  labor,  they  are  never  handled  till  harneMed 
and  put  in  the  plough,  or  to  drag  a  tree.  Tliis  is  the  case  both  in  Devonshire  and 
Herefordshire,  and  as  they  are  only  worked  a  few  years  it  does  not  seem  desirable  to 
be  at  any  great  expense  in  their  training.  Tlie  Roman  practice,  in  this  particular,  may 
deserve  imitation.  (99.) 

6217.    Working  oxen  when  kept  in  a  house  are  generally  confined  to  their  places  by  the 
same  sort  of  fastening  used  for  cows,  (Jig,  650.),  in  which  their  neck  has  free  play 
between  two  upright  spars;  but  in  some  establish- 
650  ments  a  ring  of  a  parti- 

cular description  (Jig> 
651.)  is  used,  to  which 
they  are  tied  by  a  halter 
attached  to  a  head  strap 
or  bridle.  Xke  ring  is 
generally  screwed  into 
the  front  of  the  man- 
ger or  eating  trough. 
The  cattle  fastening  used  in  Devonshire  is  a  wooden 
bow  put  on  their  necks  and  fiwtcned  to  a  round  post  The  bow  consists  of  two 
pieces— the  yoke,  which  has  two  slits  terminating  in  round  holes,  and  the  bow,  which 
is  made  of  split  ash,  and  has  a  knob  at  each  end.  These  knobs  being  put  through 
the  round  holes,  the  elasticity  of  the  bow  forces  it  along  the  slit  and  prevents  it 
returning. 

6818.    The  most  approved  kind  of  harness  for  the  or  652 

is  little  different  from  that  of  the  horse,  excepting  in 
the  shape  of  the  collar.  In  many  places,  however, 
and  especially  on  the  continent,  the  ox  draws  solely 
by  the  withers,  by  means  of  what  is  called  a  yoke  and 
bow.  (Jig.  652.) 

6219.  The  shoeing  of  oxen  is  a  practice  which  is 
yet  far  from  being  performed  in  a  perfect  manner. 
Clark  says,  that  in  many  parts  of  France,  where  the 
ox  is  used  for  draught,  it  is  sometimes  necessary  to 
employ  eight  shoes,  one  under  each  nail ;  or  four,  one  under  each  external  nail;  and 
sometimes  only  two,  one  under  the  external  nail  of  each  fore  foot.  In  this  country 
two  pieces  or  shoes  to  each  foot  are  generally  made  use  of,  being  mostly  fixed  on,  espe- 
daily  in  the  northern  districts,  with  three  or  four  large  headed  nails  to  each  shoe.  They 
are  fitted  on  in  a  similar  manner  to  those  of  the  horse.  But,  from  the  shoes  of  these 
animals  being  from  the  smallness  of  the  pieces  so  liable  to  break,  it  has  been  suggested 
to  have  them  shod  with  whole  shoes  in  the  manner  of  the  horse;  but  how  far  this 
practice  would  answer,  must  depend  upon  future  trials.     As  there  is  much  trouble 

in  the  shoeing  of  these  animals,  from  it  being  ne-        |^^  ^53 

cessary  to  cast  them  each  time,  it  has  been  found 
requisite  to  have  recourse  to  contrivances  for  shoe- 
ing them  standing  (^fig,  653.) 

654  6220.  An  ox  shoe  {Jig.  654.)  consists 

Y         of  a  flat  piece  of  iron,  with  five  or  six 
J  stamp  holes  on  the  outward  edge  to  re- 
f       ceive  the  nails;  at  the  toe  is  a  projection  of  some  inches,  which  passing 
'        in  the  cleft  of  the  foot,  is  bent  over  the  hoof,  so  as  to  keep  the  shoe  in  its 
proper  place.     This  projection  is  not,  however,  employed  in  the  general 
practice  of  making  these  shoes. 

6221.  The  age  at  which  an  ox  fnay  be  worked  is  ftom  two  and  a  half  to 
three  and  a  half  years.  Some  b^n  at  two,  but  it  ought  to  be  for  very  light 
operations,  and  such  as  are  not  of  long  duration.  The  period  to  which  die 
ox  is  worked  varies  from  his  fifth  to  the  tenth  year. 

flSSS.  Parki»tom*i  father  uted  to  make  up  occuuNMlly  an  ox  team  for  the  plough  of  four  oxen  and  one 
bor<e  as  a  leader,  which  be  found  did  about  two-thirda  of  the  labor  of  two  hoiaeiw  Tliere  are,  he  flays, 
great  objectioni  to  ox>team«  in  the  plough.  He  haa,  however,  found  them  uaeAil  in  some  florta  of  Arm- 
work,  from  their  slow,  steady  pace ;  as  In  scarifying,  leading  aung,  Ac.,  as  the  work  suits  them  ftom  its 
being  easy,  and  having  a  grnt  deal  of  standing :  they  are,  says  be,  much  cheaper  kept  than  horses,  and 
eat  straw  in  the  winter,  and  are  valuable  for  making  dung.  He  never  saw  this  practioe  iqjure  their 
growth.  They  may  be  woriied  from  two  till  five  years  old,  without  any  loss  of  time,  as  they  grow  to  that 
age,  and  ai«  then  both  larger  and  better  beef  than  three  year  oki  steeis.  He,  thermne.  recommends  ok- 
toams  for  leading  dang  sod  the  other  odd  jobi^  Init  not  to  pkwgh  and  bamnr.    If  taey  ase  woikad  to 
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the  ageV  eigfafc  or  ten  yean,  it  ii,  he  thinlu,  a  reel  ii^ury  to  the  public,  and  an  unprofltable 
therarmer. 

G223.  Bakewell  used  to  work  moderately  his  beifen  whilit  carrying  thdr  flrrt  calres ;  an  iu» 
able  practice,  proridcd  they  be  well  Ted.    Bulb  are  generally  allowed  to  be  good  laboren,  and  rapahJr,  if 
high  fed,  of  vast  exertions. 

6224.  The  length  of  timet  P^  dajf,  which  an  ox  is  kept  m  the  yoke,  ▼aries  acooniiiig  to 
the  kind  of  labor,  and  the  age  and  keep  of  the  ox.  If  an  ox  is  fed  on  haj,  oats,  and 
aome  roots,  be  will  plough  four  dajrs  a  week ;  but  if  on  straw  and  roots  onlj,  not  abow 
three  days.  In  the  former  case  he  is  worked  two  whole  days,  and  two  half  days,  and 
in  the  latter  case  six  half  days.  The  latter  is  the  best  plan,  for  which  reaaon,  wlicre 
oxen  are  regularly  worked,  two  pairs  should  be  kept  for  each  ploughman. 

6225.  The  mott  dedraUe  breeds  of  oxen  to  work  are  the  Devonslmre  and  Herefoidsfaife 
▼arieties,  which  are  long-legged,  quick-stepping  animals.  Lord  Somerrilley  who  has 
carried  the  working  of  oxen  to  greater  perfection  than  any  one  else,  prefers  the  Devon 
breed,  which  most  cultivators  consider  the  quickest  walkers  in  England.  When  homed 
cattle  are  only  worked  occasionally,  whatever  sort  of  animals  are  on  the  farm,  whetber 
bulls,  cows,  or  oxen,  of  good  or  bad  breeds,  will  necessarily  be  employed. 

6226.  The  food  of  homed  cattle  employed  m  labor  must  be  substantial.  It  is  a  great 
mutake  to  suppose  ^ey  can  work  on  straw  alone.  Unless  they  have  roots  added  to 
straw  in  winter,  and  green  food  in  summer,  it  will  be  an  idle  attempt  to  hameas  anhnah 
so  nourished.  The  best  and  indeed  the  only  way  is  to  feed  them  well  with  straw,  eoarae 
hay,  roots,  green  herbage,  or  pasturage,  as  the  season  and  other  drcumstances  may 
indicate. 

SuBSxcT  9.     Of  the  Anatomy  and  Physiologf  of  the  Bull  and  Cow. 

6227.  The  general  structure  of  the  bull  and  cow  presents  some  peculiarities  when  oon- 
pared  with  the  horse,  whose  anatomy  having  been  fully  explained,  will  be  taken  as  the  sub- 
ject of  comparison.  The  ox,  as  an  animal  machine,  displays  less  complexity  of  stnictniv 
than  the  horse ;  but  the  principal  differences  between  the  two  will  be  found  to  arise  from 
the  evident  intention  of  nature  to  bound  the  locomotion  of  homed  cattle;  the  limba  of 
the  ox  are  therefore  not  found  favorable  to  speed ;  nor  does  his  general  mass  betiaj  that 
symmetrical  proportion  and  mechanical  composition '  that  would  fit  it  to  be  acted  on 
to  advantage,  as  regards  quick  motion,  by  the  powerful  muscles  he  evidently  posseaaea. 
For  strength  alone  will  not  produce  speed. 

6S98.  The  skeleton  qf  throris  formed  undcrthe  above  view ;  and  though  the  nonber  offals  booei  diffas 
little  flrom  that  of  the  horse,  the  general  form  diffbrs  materially  s — the  ftontal,  the  occipital,  and  itadcad 
most  of  the  bones  composing  the  skull  are  broad  and  extended,  while  to  the  farmer  are  l^]peDded  the  homa. 
lliese,  as  we  have  seen  (18&.)i  partake  of  the  nature  of  true  bone,  placed  within  a  membranous  cave. 
lopment,  of  a  mixed  nature  between  cuticle  and  cartilage.  The  ox  has  no  upper  nippers :  the  ansa  hiir^ 
cropped  into  a  tuft  by  means  of  the  tongue,  is  cut  off  by  the  under  nippers  i  whereas  in  the  boiae  it  is 
nipped  off  t>y  the  approximation  of  both  incisive  teeth. 

ti8S9.  The  vertebrte  or  neck  bones  are  the  same  in  number  and  form  as  In  tihe  hora^  but  ftom  the  diad». 
tshed  elevation  of  the  head,  and  the  peculiarity  of  attachment  of  the  great  suspensory  ligament,  the  cat,  iiaa 
no  cerrical  crest  The  dorsal  vertrara  are  thirteen,  with  spinous  processes,  or  withen  less  h|gh.  The 
lumbar  vertebrae  are  six,  and  the  sacral  four ;  the  coccyx  or  bones  of  the  tail  are  indefinite  in  oninbcr, 
from  eighteen  to  twenty-five.  The  pelvic  bones  in  the  ox  are  very  large,  and  the  luaged  OHtlioe  of  the 
rump  in  cattle,  arises  m>m  the  great  risina  of  the  spine  of  the  ilium,  tuba  tuberosity  Mthe  ischium :  the 
ribs  are  thirteen,  eight  of  them  true,  and  five  fidse;  and  upon  the  former  rest  the  scapula,  whkh  do  doc 
materially  differ  flrom  those  of  the  hone. 

6290.  the /ore  limb  bones  are,  the  arm,  and  the  fbre4irm,whidi,  as  in  the  horse,  ia  composed  of  the  ndtas 
and  nina,  and  bears  a  general  resemblance  to  that  of  the  horse.  The  knee  is  composed  of  four  bones  in 
the  first  row,  and  two  in  the  second,  which  renders  that  Joint  inferior  to  that  of  the  hone  in  com|dezfty 
and  elasticity :  the  same  holds  good  with  regard  to  the  hock,  where  the  bones  entering  its  compositiDn 
are  also  less  numerous  than  in  the  horse.  Tbe  canon  or  shank  has  no  s|riint  bones  attadied  to  It,  but  it  is 
lower,  and  enlanes  Into  two  articular  portions  corresponding  with  the  metacarpal  before,  and  metatanal 
Ixmes  behind :  tnus  frma  the  pastern  downwards,  the  limb  is  double,  and  ends  in  two  separate  hooA,  whidi 

E resent,  iiMlividuallv,  a  similarity  of  structure  and  design  to  tbe  single  hoof  of  the  hone,  but  less  d 
iped ;  to  the  posterior  part  of  each,  are  appended  two  imperftct  phalanges  or  daws,  thus  keeping  a 
nection  with  the  digiti. 

6231.  The  kinder  limbs  present  nothing  remarkable,  but  pieacrvc  the  same  increased  simplicity  of 
ture  with  the  fore. 

6232.  The  viscera  qftke  dtest  c/Btt  no  peculUritles  from  those  of  the  horse  to  deserve  notice ;  ncilber  is 
the  economy  of  the  organs  concerned,  diiferenL 

6233.  The  vi$cera  qf  the  betlw  qf  theos  have  some  specialities,  the  prindpal  of  which  ecmslst  ia  dw 
digestive  organs,  which  diffbr  in  form,  structure,  and  economy,  in  some  csientlsl  paxticulan,  fitaa  dw 
same  system  in  the  horse. 

6234.  7%e  ojr  has  four  stomaehSt  in  which  formation,  the  goat,  sheep,  camel,  and  deer,  particteate.  Aa 
it  is  necessary  that  these  animals  should  collect  much  herbage  for  thnr  support ;  and  as  it  would  ftclaue 
and  keep  them  too  lone  in  motion  to  gather  and  masticate  such  a  Quantity  at  the  same  time,  so  a  pecuBnr 
provision  has  been  made  for  them,  by  which,  they  first  hastily  ooUect  their  food,  pass  it  into  a  reaecveir, 
and  afterwards  commence  the  mastication  of  it  at  their  leisure. 

6235.  Tite  first  stomachy  rumen,  or  paundl,  is  a  very  large  membranous  and  muscular  baa,  prindMlly 
occupying  the  left  side,  and  extending,  when  full,  from  Uie  middle  of  the  ribs  to  the  hattnch,  into  wbick 
the  unruminated  food  is  received ;  conseniieotly,  it  is  the  over-distcntion  of  this  which  oocaaioiM  the 
mahuly  called  hoven :  it  is  in  this  stomach  also  that  the  concretions  called  hahr  balls  are  found  It  iwcKnla 
numerous  processes  to  assist  in  the  retention  of  the  food. 

623&  The  second  stomach,  called  also  reticulum,  bonnet,  or  khigriiood,  wouM  sppesr  as  a  globalar  ap. 
pendage  to  the  paunch  merdy,  were  it  not  for  its  peculiarity  of  structure,  whldi  usemlilee  tbe  ccOi  ef 
the  honey'Comb,  and  which  is  well  known  to  the  eaten  of  tripe.  The  rrsnpiuiguM,  at  gnBet,  cnten  at  the 
Junction  of  this  with  the  first  itomadi,  and  is  contiotted  in  the  form  of  a  muacolar  iMge,  or  sc| 
tube  along  the  line  of  Junction  bsiwcau  these  two  stomaofaa,  and  which  Is  tnm  tbcnoe  oMBnaed 
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manp-ptttt.  In  the  hornlMf  niulnAiiti,  tbo  MCODd  atoinaGh  it  ezdushrdy  dctlgned  af  a  icaenroir  for 
vater,  and  te  capable  of  hoUHng  and  pmerring  a  vaat  quantity  of  it.  A  little  of  tliii  water  is  paned  up,  a< 
wanted,  to  be  mixed  with  the  dry  matten  chewed  during  ntmination.  Inthedeierta  of  Arabia,  wnere 
water  is  met  with  only  at  long  diatancea,  thli  reaervoir  is  pecaltarly  advantageoiu  to  the  camel  and 
dromedary ;  and  the  Arabian  traveller*,  when  famishing  for  water,  save  themselvea  frequently  at  the 
expense  of  their  camels,  by  killing  of  whicn,  and  takine  out  this  stomach,  they  find  a  supply. 

GS37.  ne  third  slomMM  is  named  after  its  foliated  structure  mattp-pUesi  there  are  about  eighty  or 
nlnetT  of  these  sefita  or  folds,  which  areoorered  with  cuticle,  in  common  with  the  two  former  stomachs, 
by  which,  some  resemblance  is  kept  up  between  the  digestire  processes  of  the  hone  and  ruminants.  By 
the  comparative  Insensibility  of  these  stomachs,  they  can  also  bear  potent  medicines,  which  would  be 
destructive  to  the  camivorK.  By  this  curious  extension  of  suiliice,  the  ruminated  fbod  is  applied  and  le- 
ap^ied  to  the  sides  of  the  bag,  to  be  acted  upon  in  its  early  stage  of  digestion. 

fB3R.  Tkeftntrth  itomaeh,  called  also  the  red  Aw,  abomasum  ftliscus,  and  ventrtculus  Intestinalis,  is 
about  two  feet  nine  inches  long  in  an  ox,  and  resemUes  the  simple  digestive  stomach  of  the  mammalia.  It 
Is  in  this  stomach  that  the  puluceous  mass  of  the  chvme  undeigocs  a  moreperfect  animalixation  by  being 
mixed  with  the  gastric  fluid,  which  appears  to  be  wlioily  secreted  here,  and  thus  it  is  that  this  stomach 
only  produces  rennet.  Tbe  red  bag,  to  increase  its  secreting  surfkoe,  has  likewise  about  nine  longitudinal 
plica  to  each  side,  with  an  intervening  rugose  structure 

6239.  Ruminaiiont  or  chewing  the  cud^  is  tbe  process  whereby  tlie  niminant  animals 
collect  tlieir  food,  and  with  little  or  no  mastication  ;  when  such  food  is  perfectly  soft 
and  moist,  as  in  grass,  they  form  it  into  a  bolus,  and,  with  little  expenditure  of  saliva, 
they  pass  it  down  the  ffullet  into  the  paunch,  which,  when  it  has  become  distended  with  a 
sufi^cient  quantity,  sumulates  the  animal  to  seek  for  rest  and  quiet,  and  he  commonly 
lies  down.  The  paunch  begins  now  to  exert  its  extraordinary  powers  of  separating  a 
portion  from  the  contained  mass,  and  to  return  it  into  the  mouth,  where  it  undergoes  a 
complete  mastication  ;  being  retained  from  falling  out  of  the  mouth  again  by  the  nume- 
rous  papilla*  or  roughnesses  on  the  tongue,  which  are  pointed  backwards,  and  also  by 
the  ridges  of  the  palate :  sufficiently  masticated,  and  mixed  with  the  saliva,  it  is  again 
paMed  down  the  throat,  but  instead  of  affain  entering  the  first  stomach,  the  muscular 
gutter  forms  itself  into  a  tube,  and  carries  it  at  once  into  the  third  stomach,  where, 
having  to  undergo  a  further  change^  it  is  passed  into  the  red  bag,  or  fourth  stomach ; 
to  undergo  a  further  solution  by  means  of  the  gastric  fluid,  preparatory  to  its  being  con- 
verted into  nutriment  under  the  name  ^f  chyle. 

6240.  The  intestinea  of  the  ax  haye  not  their  divisions  into  great  and  small  so  well 
marked  as  in  the  horse ;  yet  the  tract  is  very  extended,  to  admit  of  a  perfect  separation 
of  all  the  chylous  particles.  In  the  intestines  of  the  horse,  it  has  bran  shown  (5729.) 
that  much  of  the  digestive  as  well  as  the  operative  process  goes  on  ;  but  tlie  chymous 
mass  is  more  broken  down  in  the  stomachs  of  a  cow  than  by  the  united  forces  of  the 
stomachs  and  intestines  of  the  horse.  Grass,  containing  less  organical  molecular  than 
grain,  requires  to  be  minutely  acted  on  to  afford  nutriment;  and  thus  the  well  fed  horse, 
after  having  been  sufficiently  nourished,  passes  off  dung  containing  much  of  the  original 
principles  of  bis  fiuinaceous  food,  and  which  forms  excellent  manure ;  while  that  of  the 
ox  is  almost  wholly  decomposed,  merely  feculent,  and  unfitted  for  this  purpose. 

OML  ne  Huer  qftke  ox  is  lane,  and  presents  a  gall-bladder,  which  that  of  the  horse  does  not.  This 
gall  bag  is  ftiroisbed  by  several  hepatic  ducU  leading  into  the  neck  of  the  gall  duct.  By  the  existence  of  a 
gall  bladder,  the  bile  is  evidently  more  concentrated ;  but  it  is  difficult  to  understand  why  this  should  be 
neressaryjo  the  ruminants  and  not  to  the  horse 

6M9L  TkepeMcrtat  qf  the  ojt  i»  ot  a,  losenge  form.  The  t/deen  is  very  lane,and  is  placed  on  the  Ml 
side  of  the  paunch.  Tbe  biliary  and  jjancrcatic  ducu  unite  together.  The  principal  fold  of  the 
omentum  is  very  large,  and  incloses  the  four  stomachs,  and  part  of  the  intestines.  The  renal  capndei  are 
flat  and  triangular.    The  kidneys  vnUdmlated. 

flSiS.  Vte  organt  t^generatkm  in  tbe  cow  differ  biit  little  fh>m  those  of  the  mare,  and  Other  mam. 
malia.  The  penis  in  the  bull  is  moro  pointed  and  taper  than  that  of  the  horse.  Tbe  vesiculss  seminales 
are  wanting,  out  have  a  small  ligamentous  bridge  instead.    Tbe  prostates  are  twa 

SuBSBCT.  10.     Of  the  Disetuet  of  Homed  Cattle. 

6244.  Cattle  are  nUffect  to  tome  very  dangerous  diteasei^  but  as  their  life  is  less  artifi. 
cial,  and  their  structure  less  complex,  they  are  not  liable  to  the  variety  of  ailments  which 
affect  the  bone.  The  general  pathology  of  the  horse  and  ox  being  little  different,  the 
fundamental  rules  for  veterinary  practice,  and  the  requisite  medicines,  when  not  particu- 
larised, will  be  found  in  the  Veterinary  Pharmacopeia^  already  given.  (5879.) 

flMS.  MUd  fever^  pantas  or  mmtasla.  Cattle  sometimes  appear  aflteted  with  heat  redness  of  ifae  noa. 
trila  and  eyelids :  tney  refuse  food,  are  dull,  evacuate  and  stale  with  difRculty;  and  the  urine  is  high 
colored.  These  symptoms  are  often  aggravated  every  other  day,  giving  it  the  appearance  of  an  in. 
termittent  afftction.  The  complaint  is  oiten  brought  on  by  over.dnving  in  very  hot  weather,  occasionally 
by  pushing  their  flittening  process  too  fbst.  If  there  be  no  appearance  of  malignancy,  and  tbe  heaving  be 
considerable,  bleed,  and  give  half  an  ounce  of  nitre  In  a  drink  night  and  morning ;  but  unless  the  weather 
be  cold  do  not  house  the  animal 

0M6.  I^flammatorffever  is  called  among  fkrrlers,  cow-leeches,  and  gratiers,  by  tbe  various  names  of 
Mack  quarter,  Joint  felon,  quarter  evil,  quarter  ill,  showing  of  blood.  Joint  murrain,  striking.in  of  the 
bkwd,  tec,  various  causes  may  bring  this  on.  It  is  sometimes  epidemic,  and  at  others  it  seems  occasioned 
by  a  sudden  change  hma  low  to  very  ftill  keepi  Over.driving  has  brought  It  on.  No  age  Is  exempt  ftom 
It,  but  the  young  oftener  have  it  than  tbe  mature.  Its  inflammatory  stage  continues  but  a  few  days,  and 
shews  Itsefr  by  a  duD  heavy  countenance,  red  eye  and  eydids :  the  nostrils  are  also  red,  and  a  slight 
mucus  flows  fVom  them.  Tbe  pulse  is  peculiariv  quick ;  the  animal  is  sometimes  stupid,  at  others  watchftil, 
nafticniarly  at  flrst :  and  in  some  insUnoes  irriUble.  The  appetite  is  usually  entirely  lost  at  the  end  of 
she  second  day,  and  the  dung  and  urine  either  stop  altogether,  or  the  one  U  hard,  and  tbe  other  red. 
About  the  third  day  a  critical  depodt  takes  place,  which  terminates  the  inflammatory  action :  and  it  is  to 
the  vATioas  pants  on  which  this  oenirs,  that  tnedisease  receives  iU  various  names.  The  deposit  is,  however. 
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•omctlaM  onlvenali  in  the  form  of  a  blood  j  suflViiloo  throughout  the  whole  akin.  In  otters,  eweDtaifa 
form  on  the  joints,  or  on  the  back  or  belly ;  and  in  (act.  no  part  ia  exempt  from  their  attack.  Sometime* 
the  animal  swelb  generally  or  partially,  and  the  air  being  miSUaed  under  the  akin,  cradLlea  to  the  fieeL 
After  any  of  theae  appearancea  bare  oome  on,  the  diaeoae  aaaumea  a  very  malignant  type,  and  ia  highly 
contagioua. 

621/f.  Treatment  qfh^mnuaory  fever.  Before  the  critical  abaceaaea  fonn.  or  at  the  Tcty  oataet  of  the 
diaeaae,  bleed  iiberallv^  and  purge  alao :  give  Ukewiae  a  tever  drink.  (5910.)  If,  however,  tbe  rtifar 
be  not  attended  to  in  tnia  early  atage,  carefullv  abatain  from  bleeding,  or  even  purging :  but  inatand,  throw 
up  clyatera  of  warm  water  and  aalt  to  empty  the  bowela,  and  in  other  reapecta  treat  aa  detailed  under  ma- 
lignant  epidemic.  (57^.)  It  may  be  added,  that  four  drachma  of  muriatic  add  in  three  pinta  of  oak  buk 
decoction,  given  twice  a-dav,  haa  proved  uaefuL  The  aweUinga  theraadvea  may  be  waabed  with  warm 
vinegar,  both  before  and  after  they  buraL 

6SM8.  Catarrh  or  it^fluenxa  in  cattle,  alao  known  by  the  name  of /sbm,  ia  only  a  more  mild  form  of  the 
next  diaeaae.  Even  in  thia  mild  form  it  ia  aometimea  epidemic,  or  prevalent  among  numtieffs;  at 
endemical  by  being  locaL  Very  atormy  wet  weather,  changing  frequently,  and  grntly  also  in  its 
temperature,  are  common  cauaea.  We  have  aeen  it  brought  on  by  change  of  food  from  good  to  bad ; 
and  from  too  doae  paaturage.  It  first  appeara  by  a  defluxion  from  the  nose :  the  noatrila  and  eyelids 
are  red :  the  animu  heavea.  ia  tucked  up  in  the  danka,  and  on  the  third  day  he  loaea  the  cud.  There  u  x 
diatreaaing  and  painftii  cough,  and  not  unftequently  a  aore  throat  also,  in  which  caae  the  beast  almoat  in- 
variably holda  down  his  head.  The  treatment  doea  not  at  all  diflfer  from  that  directed  under  tbe  same 
diaraif  in  horaea.  (5765.)  Bleeding  only  the  firat  two  days,  carefully  sheltering,  but  in  an  open  airy 
place,  and  Uttering  well  up. 

6S49.  TV  moHgnant  epidemic  influenxa  is  popularly  called  the  murrain  or  pest ;  and  has  at  various 
times  made  terrible  havoc  among  cattle.  Ancient  history  aflbrds  ample  proof  of  itv  long  existence ,  and 
by  the  accounta  banded  down,  it  doea  not  aeem  to  have  varied  its  types  materially.    In  1757  it  visited  Bri- 


amongwhich  atand  pre-eminent,  that  of  Sauvagea.  the  celebrated  professor  of  medicine  at  Motupe. 
Her.  The  Britiah  visitation  of  the  malady  in  1757,  elicited  an  excellent  work  from  the  pen  of  I^.  L«yjud, 
a  physician  of  London,  which  was  afterwards  translated  into  several  other  languages. 

eS50.  Symptonu  qf  Ue  murrain.  Dr.  Layard  describes  it  as  commencing  by  a  difficulty  of  swaUowing, 
and  itching  of  the  ears,  shaking  of  tlie  head,  with  excessive  weakness  and  staggering  gait ;  which  occa. 
aioned  a  continued  deatre  to  lie  down.  A  aanioua  fostid  diacharge  invariably  appeared  from  tbe  nostrih, 
and  eyea  alaa  The  cough  waa  frequent  and  urgent  Fever  exacerbating,  particuUrtv  at  nigfat,  wbco  it 
usually  produced  quickened  pulse.  There  was  a  constant  scouring  of  green  foetid  dung  after  the  6r>t 
two  days,  which  tainted  every  thing  around :  even  the  breath,  perspiration,  and  urine  were  highly  foetid, 
little  tumors  or  twils  were  very  commonly  felt  under  the  skin,  and,  if  about  tbe  seventh  or  ninth  day 
these  eruptions  become  larger,  and  kwils  or  buboes  appeared  with  a  lessened  discharge  of  faecea,  they 

Koved  critical, and  the  animal  often  recovered ;  but  if,  on  tbe  contrary,  the  aoouring  continued,  and  tbe 
eath  became  cold,  and  the  mouth  dark  in  color,  he  informa  ua,  mortality  followed.  Sauvagea  deacrilm 
the  murrain  aa  shewing  itself  by  trembling,  cold  shivera,  nose  excoriated  with  an  acrid  discharge  ttxnm  h  , 
purging  after  the  first  two  days,  but  previous  to  which  there  was  often  costivenas.  Great  tenderness 
about  the  spine  and.withers  was  also  a  characteristic,  with  emphyscmai  or  a  blowing  up  of  the  skin  fay  sir 
discharged  underneath  it. 

6251.  Dissections  qf  those  that  have  died  of  this  disease,  according  to  Sauvages,  have  shown  marks  of 
great  inflammation,  and  of  a  great  putrid  tendency^  but  the  solid  parts  seldom  ran  into  gangrene  Tbe 
luid  secretions,  however,  always  were  sufficiently  dissolved  and  broken  down  by  putridity.  Tbe  paunch, 
he  says,  was  usually  filled  with  undigested  matter,  and  the  other  stomachs  highly  inflamed  :  the  gall  bladder 
was  also  commonly  distended,  with  acrid  thick  brown  bil&  Goelich,  who  likewise  dissected  these  sut^ccts, 
deacribea  the  gall  as  particularly  profuse  and  intolerably  foetid.  According  to  him,  the  wh(rie  alimeotsry 
canal,  from  the  mouth  to  the  anus,  was  excoriated ;  and  Lancisi,  contrary  to  Sauvagoi,  found  the  viaren 
of  the  chest  and  belly,  in  aome  cases,  sphacelated  and  gan^enous.  Gaaola  describes  the  murrain  as  Ac- 
companied with  pustulous  sores  ;  and  so  great  was  the  putrid  tendency,  that  even  the  milk,  before  it  dried 
up.  which  it  usually  did  before  the  fourth  day,  became  fcetid. 

G252.  ne  treatment  qfthe  murrain.  In  the  very  early  stages,  all  eminent  authors  recommend  bleed, 
ing ;  but  which  should  not  only  be  confined  to  the  very  early  periods,  as  to  the  fint  two  days ;  but  also  u» 
such  subjects  as  by  their  previous  health  and  condition  can  bear  it  The  animals  should  be  placed  in  an 
open  airy  place }  the  litter  should  be  fluently  renewed ;  and  the  place  itself  should  tie  ftimigated  with 
the  preventive  fumigation.  (5913.)  It  has  been  recommended  to  bum  green  boughs  with  pitch  as 
a  substitute :  even  charcoal  fires  occasionally  carried  round  the  place  would  be  useful  Dr.  Layaid  ad- 
vised  the  body  to  be  washed  with  aromatic  herbs  in  water;  but  vinegar  would  have  been  better.  In 
early  stages,  saline  purgatives,  as  ttota  ten  to  twenty  ounces  of  Epsom  salts,  are  to  be  invariably  used. 
If  the  scouring  have  already  come  on,  still,  however,  purge ;  but  with  only  half  the  quantity :  an  artiiki^ 
purge  will  carry  off  the  mortnd  bile;  and  if  excessive  weakneaa  do  not  oome  on,  tbe  aamemay  beadvan- 
tageoualy  repeated.  Setona  are  alao  recommended  In  the  dewlap.  When  abaceaaea  Wpcar,  they  mav  be 
opened,  and  their  contenta  discharged,  washing  the  wound  with  brandy  or  vinegar,  if  putrid  sknigbing 
takes  place.  The  emphysematous  swellings,  or  cracklings  may  alao  be  opened,  and  the  air  discharged 
The  other  esaentiala  of  medical  treatment,  aa  deuiled  under  malignant  epidemic  among  horsea,  is  here 
applicable  in  every  particular.  When  recovery  takes  place,  it  is  usually  a  very  slow  process,  and  requirea 
care  to  prevent  other  diseases  supervenine.  The  animals  should  continue  to  be  hoiUMd,  and  neither  ex- 
posed to  sun  or  wind  for  some  time,  and  the  feeding  should  be  nutritious. 

G253.  The  prevention  ^  the  murrain^  or  the  prevention  of  iU  q>reading,  in  nuny  icnccta  is  even  move 
important  than  its  medical  treatment  Where  it  has  already  appeared,  all  the  out-build'mgs,  but  particu- 
larly the  ox-lodges  or  stalls,  should  be  daily  fumigated  with  the  preventive  fumigation  iSSlS.) ;  jaad, 
even  the  whole  of  the  infected  districts  should  have  frequent  fires  of  green  wood  made  in  the  open  air, 
and  every  such  district  shouki  be  put  under  a  rigorous  quarantine.  The  cattle  on  every  form  should  be 
carefully  examined  three  or  four  times  every  day,  and  the  moment  one  ia  found  to  droop,  he  should  be 
removed  to  a  diatance  from  the  othera.  In  very  bad  weather,  while  it  ia  prevalent,  the  healthy  cattle 
ahould  be  houaed,  and  iiarticularly  well  fed ;  and  their  paature  ahouM  alao  be  changed.  The  bodies  of 
thoae  who  die  of  the  diseaae  ahould  be  buried  with  their  akina  on,  very  deep  in  the  earth,  and  qukk-limc 
ahould  be  atrewed  over  them. 


GS5i.  Phren^fcver,  or  inflammation  of  the  bnun.  called  alao  sot^h.  now  and  then,  but  by  no  mcana  fre. 
quently,  attacks  cattle.     The  aymptoma  diflbr  but  little  from  thoae  which  attack  horsea.     The  trratrntemt 


must  be  exactly  similar. 

6255.  Jnfiammationqjfthe  lungs  occasionally  occurs  in  cattle,  in  which  also  the  qrmptoms,  pragreaa,  and 
proper  treatment^  are  similar  to  thoae  detailed  under  that  head  in  horse  pathology. 

6S56.  Inflammation  qf  the  stomach  sometimes  occura  from  poisonous  matters ;  and  in  such  caaes,  -mbm 
the  nature  of  the  poison  is  discovered,  the  treatment  detailed  under  noiaon  in  horac  pathology  must  be 
puraued.  But  there  is  a  species  of  indigestion,  to  which  cattle  are  liable  in  the  spring,  froan  eating  vora- 
ciously of  the  young  sprouts  of  wood ;  to  which  some 'woods  are  more  conducite  than  others.  Tlw 
aymptoma  are  heat,  thirst,  coativenesa,  lesaened  urine,  quick  and  hard  pulae,  with  heat  and  redaeaa  in  the 
mouth  and  nose ;  the  belly  is  hard  and  painfUL  and  the  stools,  when  the;r  appear,  are  coveted  with  glair. 
When  the  mouth  and  noa«  diacharga-a  serous  fluid,  the  animal  usually  dies. 


Book  VII. 
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flSS7.  1>itttmmL  Btetd  at  Mm,  opoi  the  tioirdt  by  MrilM  pn$0Awm.  (Sn6L>  Allir  thb  give  laife 
quttntltlet  of  nitnted  water,  and  gUabr  atoo  laiiely. 

0898.  7%e  ham  or  AAnm  la  cattle  it  alio  an  inflammatory  afltettoo  oTtbe  paunch,  esdhug  fai  pavalyria  and 
rapture  of  its  sulMtanoe.  Fkom  the  ftequency  of  iti  oecttrrenoe,  it  hat  become  a  mdilect  of  Inrflitintion 
with  ahnoct  every  rational  gnaler,  and  a  particular  mattor  of  Inquiry  with-  every  agricultural  Dody  ; 
ftom  whence  It  it  now  very  nicoeaiAiUv  tieated  bv  the  uraal  attendant*  on  cattle,  when  tkilAil :  but  when 
otherwiw.  It  usually  piovei  fhtaL  It  U  crtNerved  to  be  more  ftequent  in  wum  weather,  and  when  the 
groM  is  wel  When  either  oxen,  cows,  or  sheep,  meet  with  ainr  ibod  they  are  patticularly  fond  of,  or 
of  which  they  have  been  long  deprtved,  as  potatoes,  turnips,  the  (ttohraat  nasses,  particularly  red  clover  ; 
they  eat  greedilv,  and  forget  to  lie  down  to  ruminate,  by  which  means  the  first  stomach,  or  oaunch,  bi^ 
oomes  so  distended  as  to  be  incapable  of  eapelllng  its  cootentu  From  this  inflammation  roUows,  and 
fermentation  begins  to  take  place :  a  large  quantity  of  air  is  let  loose,  which  still  adds  to  the  distention,  tiU 
the  stomach  either  bunts,  or,  by  Its  iwessure  on  the  diaphragm,  the  animal  is  suflbcated.  The  situation  of 
the  beast  Is  known  by  the  uneasiness  and  general  swelling  m  the  abdomen :  with  the  dicumatenees  of  the 
animal  being  found  with  such  food,  or  the  pwumntion  that  it  has  met  witn  it. 

fl258i  TretitmenL  Tliere  aie  three  modes  of  relieving  the  complaint,  which  may  be  adverted  to  aoooi^ 
ing  to  the  dogree  of  distention,  and  length  of  time  it  has  existed.  Iliese  are  Internal  medicines :  the  In- 
troduction  or  a  pro&My  of  some  kind  taito  the  paunch  by  the  throat;  and  the  puncturing  it  by  the  sMea. 
Dr.  Whyatt,  of  Edfaibiush,  is  said  to  have  cured  ei^teen  out  of  twenty  hoved  oows,  by  living  a  phit  of 
gla  to  each.  OIL  bv  condensing  the  air,  has  been  suooeselVilly  tried.  Any  other  substance,  also,  that  has 
a  strong  power  of  absorbing  air,  mav  be  advantaaeously  given.  Common  salt  and  water,  made  strongly' 
saline.  Is  a  usual  country  remedy.  New  milk,  with  a  proportion  of  tar  equal  to  one^ixth  of  the  milk,  b 
highly  spoken  oC  A  stronv  solution  of  prepared  jammoota  in  water  oAro  brings  off  a  great  quantity  of 
air,  and  relieves  the  animal  Any  of  these  Internal  remedies  may  be  made  use  of  when  the  noven  oae 
recently  taken  pfawe,  and  Is  not  in  a  violent  degree  But  when  otherwise,  the  hitroductlon  of  an  instra- 
ment  is  proper,  and  is  now  very  generally  resorted  to.  The  one  principally  la  uae  is  a  spedeaof  proband 
invented  by  Dr.'Monro,  of  Sdlnburgh.  Another,  consisting  of  a  cane  of  six  foet  In  length,  and  of  oondder- 
able  diaaoeteiv  having  a  bulbous  knob  of  wood,  has  been  Invented  by  Eager,  whieb  is  a  more  stannle 
madiine,  but  hardly  so  efficacious.  It  is  probable  that,  in  casee  of  emergency,  even  the  larger  end  or  a 
common  eart-whip,  dexterously  used,  might  answer  the  end.  But  by  Ihr  the  best  instrument  for  rellevbi& 
hoven  cattle,  as  wdl  as  for  dystering  them.  Is  Read's  enema  apparatus,  which  Is  alike  ap|41cable  to  horsea. 
cattle^  and  dogs.  It  consists  or  a  syringe,  (^.  66S.  •  «.>  to  which  tubes  of  diffhrent  kinds  are  applied,  accord . 


^^:i 


ing  to  the  purpose,  and  the  kind  of  animal  to  be  operated  upon.  There  is  a  long  flexible  tube  or  giving 
an  enema  to  horses  and  cattle,  (a),  and  a  smaller  one  for  dogs  (i^).  To  relieve  hoven  bullocks  eflbcSuUly, 
it  is  necessary  not  only  to  firee  the  stomach  from  an  accumulatton  of  gas.  but  Dfom  the  fermenting  pulta- 
oeous  mixture  whidi  generates  it ;  for  this  purpose  a  tube  (/)  is  appliea  to  the  extremity  of  the  syringe, 
and  then  pasaed  Into  the  aainud's  stomach  through  the  mouth  (d),  and  being  put  in  action,  the  offtnding 
flutter  is  dischaiged  by  a  side  opening.  When  the  same  operation  Is  performed  on  sheep,  a  smaller  tube 
(«),  is  made'use  of.  TIm  characteristic  excellency  <rf  Read's  Instrufloent  is,  that  there  is  no  Hmit  to  the 
miantlty  of  fluid  that  may  not  be  injected  or  extracted.  The  same  syringe  Is  used  for  extractlnf  poisoa 
mm  the  stomach  of  naan,  for  smoking  Insects,  extinguishing  flres,  and  syringhag  flmlt  treesi  (Bng/e, 


Qard,  Ula)    The  Introductton  of  any  of  these  hntniments  may  be  eflkctod 


hdpof  an 


who  shouUfhoM  the  horn  of  the  animal  by  one  hand,  and  the  dividing  cavtUage  of  the  nose  with  th« 
other;  while  the  operator  hhnself,  taktaw  the  tongue  in  his  left  hand,  employs  his  right  tan  skllAd^  and 
caieAiDy  introducmg  the  Instrament ;  the  asristant  bringing  the  head  and  new  into  such  an  attitude  aa 
to  BMke  the  passage  nearly  straight,  whkh  will  greatly  fliellitate  tihe  operation.  But  when  no  instruments 
can  be  procured,  or  as  cases  may  occur  when  Indeed  it  is  not  advisable  to  try  them,  as  when  the  diseaso  haa 
existed  a  coniUerjri>le  time,  or  the  animal  has  become  outrageous,  or  the  stomach  so  much  dbteoded 

Sith  air,  that  there  Is  danger  of  immediate  suflbeatlon  or  bursting ;  In  these  instances  the  puncture  of 
e  maw  auist  be  instantly  performed,  which  is  caUed  jNHMc/Uag.    This  may  be  done  with  the  greatest 
^*  midway  between  the  ilium,  or  haunGh4ione,  and  the  last  rib  of  the  left  side,  to  which  the  paunch 


laelinee :  a  sharp  penknife  is  frequently  used ;  and  perMns  in  veterinary  practloe  should  always  keep  a 
long  tmehar,  which  wlU  be  flMind  much  the  most  encadous,  and  by  flu  the  moat  aafe,  as  it  pennlts  the 
air  escaping  certainly  and  quickly,  at  the  same  time  that  It  prevents  Its  entianee  Into  tiie  cavity  of  tho 
abdomen,  whidv  would  occasion  an  equal  distention.  As  soon  as  the  air  is  perflKtlv  evaenated,  and  the 
pauaeh  raiuraes  iu  oOce,  the  trochar  nay  be  reoaoved  \  and,  in  wbatevgc  wfy  It  is  dona^  the  wound 
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ibould  be  careAilIy  cloted  with  sticking  platter  or  other  adhetivc  matter.  It  If  nicimary  Co  obeerre,  tbftt 
this  operation  is  so  Nafe^  that  whenever  a  medical  assistant  cannot  be  obtained,  no  person  afaould  hesitate 
a  moment  abottt  doing  it  himself.  After  relief  ha^  been  affbrded  by  means  or  either  the  pmbang  or  the 
paunching,  a  stimulant  drink  may  yet  be  very  properly  given,  such  as  half  apint  of  common  gin ;  or  one  onner 
of  spirit  of  hartfehom  in  a  pint  of  ale,  or  two  ounces  of  spirit  of  turpentine  in  ale,  may  any  of  them  be 
used  as  an  assistant  stimulus.  When  also  the  cud  is  again  chewed,  still  some  relascatioo  orthed>«ati«e 
•rnns  may  remain ;  at  first,  therefore,  feed  sparingly,  and  give,  for  a  few  mornings,  a  tonic  (3B8S.  Ao.  L) 

WBO.  ln/tmnvuUioH  qf  the  bowfis,  or  red  coUe,  u  by  no  means  unknown  in  cattle  paUtolpgy ;  the 
flym}itoms  of  which  do  not  difi^r  ftom  those  common  to  the  horse,  and  the  treatment  also  is  in  every 
respect  the  same.  (57if7.) 

6^1.  In/UimmatitM  or  the  Invr,  or  hat  uOlowSf  sometimes  occurs,  in  which  case,  in  addition  to  Che 
aymptoms  detailed  under  hepatitis  in  the  none  (5810L),  there  Is,  from  the  presence  of  sysdc  bile  in  Che  o»« 
a  more  determined  yellowness  of  the  eyelids,  mouth,  and  nostrils ;  the  treatmeut  must  be  similar.  (38101) 

&SSL  Inflammation  o^  the  kidnies,  called  red  water  by  the  cow-leeches,  is  not  uncommon  anwog  cattle, 
and  it,  perhaps,  dependent  on  the  lobulated  form  of  these  parti  in  them.  The  animal,  to  the  other  symp. 
toms  of  fever,  adds  stiffhess  behind,  and  often  straddles,  but  always  shrinks  on  being  pinched  acroab  coe 
loins,  where  freouently  increased  heat  is  felt ;  the  urine  is  sometimes  scanty,  and  now  and  then  iocraesed 
in  quantity,  but  it  is  always  fint  red,  then  purple,  and  afterwards  brown  or  black,  when  a  ^al  ccnnina. 
lion  may  be  prognosticated.  The  treatment  has  been  Ailly  detailed  under  nephritis,  in  the  horse  p8tho>. 
logy  (5812.),  and  which  consists  in  pleiitiftil  bleedings,  ttc.,  but  careftilly  abstaining  flrom  the  use  of 
Sureties,  as  advised  by  ignorant  oow-leechefi. 

6963.  The  blaek  water  is  only  the  aggravated  and  latter  stages  of  the  above: 

6264b  Injlammation  qf  the  bladder  also  now  and  then  occurs,  and  in  no  wise  diflbia  from  the  cysCiCia  ot 
the  horse  m  consequences  and  treatment  (5814.) 

6265.  jyke  coticg  ^cattle  arise  from  different  causes :  they  are  sul^ect  to  a  jfiaimodyc  eoUe,  noC  unfike 
that  of  horiies,  and  which  is  removed  by  the  same  means.  (5805.)  Cottiveness  also  brings  on  a  colic  hi 
them,  called  due  bound,  fardel  bounds  Ac  which  often  ends  in  the  red  coUct  unless  eariy  remofed^ 
the  treatment  of  this  we  have  ftiUy  detailed.  (5807.)  Another  colic  is  accompanied  with  relaxation  of 
bowels. 

€866.  Diarrhaa,  teouringt  or  tcouring  eow,  is  common  in  cattle,  and  is  brought  on  by  exposure  to  rain. 
Improper  change  of  food,  over.driving,  and  other  violences.    It  is  essentially  necessary  that  the  ■"■'twH  be 
taken  under  cover,  kept  warm,  and  diy,  and  have  nutritious  food  altowed  them.    The  medical  fi  i  afasi  af 
vhas  been  detailed.  (5804.) 

6867.  Dyientery,  or  braxy,  bloody  ray,  and  sUmy  JUu,  diffbrs  fkom  simple  scouring,  in  a  greater  degree 
of  fever  attending  it,  and  m  its  being  an  inflammation  of  a  particular  kind,  and  part  of  the  mtesCines.  It 
u  freouently  dependent  on  la  vitiated  putrid  state  of  the  biie,  brought  on  by  over-driving  in  hoc  weather, 
low  damp  pastures  in  autumn.  &c.  llie  discharge  is  characterised  by  its  bad  smell,  and  br  the 
mucous  stringy  patches  in  it,  and  also  by  its  heat  and  smoking  when  voided :  all  whidi  are  very  dinircnt 
Ax>m  the  mere  discharge  of  the  aliments  in  a  state  of  solution  in  diarrhoea,  and  which  diflbreuees  sirauld. 
be  carefiiUy  marked,  to  distinguish  the  one  ftom  the  other :  treat  as  under  dysenterv  in  the  horse.  (5801.) 

6S68.  Yetlowi,  When  active  fever  is  not  present,  and  yet  cattle  are  very  dull,  with  great  yellownesB  of 
eyelids,  nostrils,  &c.,  it  arises  firom  some  biliary  obstruction,  to  which  oxen  and  cows  are  nMxe  liable  cfaaa 
horses,  (torn  their  being  Aimished  with  a  gall  bladder ;  it  is  a  more  common  complaint  in  some  of  the 
cold  provinces  on  the  continent,  where  they  are  housed  and  stall  fed  all  the  year  round,  than  it  is  in 
England.  The  treatment  is  the  same  as  detailed  for  chronic  inflammation  of  the  liver  in  horses,  (5811.) 
adding  In  every  instance  to  it,  a  change  of  pasturage,  and  if  convenient,  into  salt  marshes^  which  will  ah»e 
often  effect  a  cure. 

6269.  Lou  qf  the  cud.  This  enters  the  list  of  most  cow-leeches'  diseases,  but  is  less  a  disease  than  a 
aymptom  of  some  other  affection  ;  indeed  it  is  evident  that  any  attack  suflncient  lo  dcsitroj  the  appetifee, 
will  aenerally  occasion  the  loss  of  the  cud.  It  is  possible,  however,  that  an  occasional  local  aiftcUon,  or 
paralyils  of  the  paunch  mav  occur,  particularly  when  it  Is  distended  with  unhealthy  substances,  as  aooma, 
crabs,  the  tops  of  some  of  tne  woody  shrubs,  &c.  The  treatment,  in  such  cases,  consists  in  stimolatiaf 
the  stomach  by  tonics,  as  aloes,  pepper,  and  gin  mixed :  though  these,  as  liquids,  may  noC  enter  the 
stomach  in  common  cases,  yet  in  this  disease  or  impaired  action  of  the  rumen,  they  wiu  readily  enter  Chcie. 

6EZ70.  Staffers,  dai$ey,  or  turning,  are  sometimes  the  consequences  of  over.feeding,  particuUriy  wlien 
from  low  keeping  cattle  are  suddenly  moved  to  better  pasturage.    TYeat  with  Ueeding  and  pnigios. 

6S71.  Tetanus,  or  locked  Jaw,  now  and  then  attacks  cattle,  in  which  case  it  presents  the  same  i 
and  requires  the  same  treatment  as  in  horses.  (5763.) 

6272.  Cattle  surgery  is  in  no  respect  diflbrent  from  that  In  practice  among  horses,  the  wounds  are  < 

in  the  same  manner.    Goring  witn  the  horns  will  sometimes  penetrate  the  cavity  of  the  belly,  and  let 

the  intestines :  the  treatmetU  of  which  is  the  same  as  in  the  norse.  (5808.)    Striuaa,  bruises,  Ac  are  alaa 
Co  be  treated  like  those  of  horses. 

6273.  Foulin  the  foot.    This  oocasionaUy  comes  on  of  Itself,  but  is  more  ofken  the  eflfcct  of 
cleanse  it  well,  and  keep  it  from  dirt :  —  apply  the  foot  paste.  (5918.) 

6274.  IVomals,  or  puckeridge,  are  tumors  on  the  badcs  of  cattle,  oecasiooed  by  a  dipterous  insect 

Snctures  their  skin,  <ind  deposits  its  eggs  in  each  puncture,  but  which  Is  erroneously  attributed  to  the 
im  owl  or  goat-sucker  {Caprimulpu  europeus,  L.).    When  the  eggs  are  hatched,  and  tiie  larv»  or 
maggots  are  arrived  at  their  ftiU  sue,  they  make  their  way  out,  and  leave  a  large  hole  In  the  hide,  to 

Erevent  which  the  destruction  of  the  egg  soould  be  attempted  by  nipping  the  tumor,  or  rhrasCtng  in  a 
ot  wire. 

6275.  Cattle  obstetrics  are  not  very  varied ;  young  cows  of  verv  ftill  haMts  have  sometimes  a  snpershan- 
dant  secretion  of  milk  before  calving,  which  produces  fever  and  heat ;  sometimes,  from  cold  taken ;  the 
same  will  occur  after  calving  also :  In  either  case,  ^ve  mild  dry  food,  or  hay,  bathe  Che  udder  also  i 
▼inegar  and  water :  In  some  esses,  warm  fomentations  do  best  If  the  fever  run  hl^,  Cieac . 
fever  in  horse  pathology. 


6276.  T%e  process  qf  calving  is  usually  performedlwithout'dlfflcuUy ;  sometimes,  however,  cross  lausuita 
tions  take  place,  and  sometimes  a  constriction  of  parts  prevents  the  natural  passage  of  the  ealC  To  act 
properly  on  these  occasions,  great  patience  is  required,  and  much  mildness :  many  cows  have  been  lose  Iqr 
brutal  pulling ;  we  have  seen  all  the  men  and  boys  of  the  fium  mustered  to  pull  at  a  rone  affixed  «boat  a 
calf,  partly  protruded,  which,  when  it  was  thus  brought  away,  was  forced  to  be  killed,  and  the  moChcr 
soon  died  also  from  the  protrusion  of  parts  this  brutal  force  brought  irith  the  cal£  A  steady  moderate  pnIL 
during  the  throes  of  the  animal,  yriW  assist  much ;  having  first  directed  the  atCention  Co  Che  situnUunef 
the  calf,  that  the  presentation  is  such  as  not  to  obstruct  its  progress ;  if  it  does^  Che  calf  nnst  be  fiiteed 
hack,  and  turned  or  placed  aright 

6877.  Whethering,  or  retention  qf  the  e^Mrtk  or  btnrden.-^lt  sometimes  happens  thaC  Chis  is  retained  ; 
for  which  no  better  remedy  has  been  hitherto  discovered  than  warm  dothiiiqi  and  dicnehinK  with  ale^ 
administered  as  a  forcer. 

eSTS.  The  dueaaes  of  calses  are 'principallv  confined  to  a  species  of  caamUms  wbidi  now  and  then 
attacks  them,  and  which  sometimes  arises  from  worms,  and  at  others  from  cold.  When  the  fint  a 
operates,  it  is  then  relieved  by  giving  a  mild  aloetic  purge,  or  in  defiualt  of  tliat,  a  mild  dose  of  oO  of 
pentlne,  as  half  an  ounce,  night  and  morning.  In  the  second,  wrspiip  the  animal  warm,  and  ilm^h  ^ 
ale  and  laudanum  a  drachm.  Calvcfirealso  very  (ut^ectCodiaRMBaorfcoarAv^whkii  viOieadBy  yMd 
to  the  ufuftl  medkiiMi.  .(588a> 
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SiCT.  11.     Of  the  Mufalo.'^BotbubuluSjh.    Bt^ffle,  FV.;  Buffaio,  Span.;  BUjffUochs, 

Ger. ;  and  BvfiCi  lul. 

6^9.  The  buffalo  ii  found  wild  in  India,  America,  and  various  parts  of  the  globe, 
and  is  in  some  degree  domesticated  in  many  countries.  He  is  gregarious,  docile,  alert, 
and  of  surprising  strength ;  his  carcase  affords  excellent  beef;  and  the  horns,  which  are 
jet  bbu;k,  uid  of  a  solid  consistence,  take  a  polish  of  wonderful  beauty :  they  can  be  con- 
verted into  fabrics  of  use  and  ornament,  such  as  mugs,  tumblers,  knife<>handles,  &c.  In 
this  way  they  sometimes  apply  them ;  and  when  ornaments  of  silver  or  rootber«of-pearl 
are  employed,  the  contrast  with  the  polished  black  of  the  horft  is  agreeably  striking.  The 
boM  on  the  shouiden  is,  as  well  as  the  tongue,  eitremely  rich  an^  delicious,  and  superior  to 
the  best  English  beef.  It  is  usual  to  cure  the  tongues  for  sale.  The  buflulo  far  surpasses 
the  ox  in  strength.  Judging  from  the  extraordinary  siie  of  his  bones,  and  the  depth 
•ad  formation  of  his  chest,  some  consider  him  twice  as  strong  as  the  ox,  and,  as  an  animal 
of  labor,  he  is  generally  preferred  in  Italy.  In  this  country  the  ingenious  physiologist, 
Hunter,  has  caused  buffaloes  to  bft  trained  to  work  in  a  cart ;  at  first  they  were  restive, 
and  would  even  tie  down  ;  but-^^rwards  they  beoame  steady,  and  so  tractable,  that  they 
were  driven  through  the  streets  of  London  in  the  loaded  cart  as  quietly  and  steadily  as 
in  Italy  or  India. 

(>S80.  The  bwffalo  ii  kepi  m  tevenxl  gentiemen* sparks  as  an  object  of  luxury,  and  has 
been  trained  ana  worked  by  Lords  Slwffield,  Egremont,  and  some  other  amateur  agri« 
culturists.     Many  prefer  his  flesh,  and  some  his  milk,  to  that  of  the  bull  family. 

6281.  The  breeding,  reanrtgt  and  general  treatment  of  the  buflblo  may  be  the  same  as 
those  of  the  bull  fiunily. 


^  Chap.   V. 

Of  the  Dairy  and  its  Management. 

6282.  The  manufacture  of  butler  and  cfieese  is  of  necessity  carried  on  where  the  milk 
or  raw  material  is  at  hand.  The  sufa^ject  therefore  forms  a  part  of  farm  mimagement, 
more  or  less  on  every  farm ;  and  the  principal  one  in  dairy  farms.  In  most  of  those 
counties  where  the  profit  of  the  cour  arises  chiefly  from  the  subsequent  manufacture  uf  the 
milk,  the  whole  care  and  management  of  the  article  rests  with  the  housewife,  so  that  the 
farmer  has  little  else  to  do  but  to  superintend  the  depasturing  of  his  cattle ;  the  milking, 
churning,  and  in  short,  the  whole  internal  r^ulation  of  the  dairy,  together  with  the  care 
of  marketing  the  butter,  where  the  same  is  made  up  wholly  for  home-consumption, fall- 
ing alone  upon  the  wife.  In  this  department  of  rural  economy,  so  large  a  portion  of 
skill,  of  frugality,  cleanliness,  industry,  and  good  management,  is  required  in  the  wife, 
that  without  them  the  fanner  may  be  materially  injured.  This  observation  will  indeed 
hold  good  in  many  other  parts  of  business  which  pass  through  the  hands  of  the  mistress 
in  a  farm-house ;  but  there  is  none  wherein  he  may  be  so  greatly  assisted,  or  so  mate- 
rially  injured,  by  the  good  conduct  or  want  of  c^re  in  his  wife,  as  in  the  dairy. 

6283.  The  operations  of  the  dairy  in  all  its  branches,  are  still  conducted,  perhaps  more 
empirically  than  those  of  any  other  department  of  husbandry,  though  it  would  appear  that 
science,  chemistry  in  particular,  might  be  applied  to  discover  the  principles,  and  regulate 
the  practice  of  the  art,  with  facility  and  precision.  We  have  heard  it  admitted,  an  emi- 
nent author  observes,  even  by  experienced  dairymen,  that  the  quality  of  thehr  cheeses  dif- 
fers  materially  in  the  same  season,  and  without  being  able  to  assign  a  reason.  Every 
one  knows  how  different  the  cheese  of  Gloucester  is  from  that  of  Cheshire,  tliough  both 
are  made  from  fresh  milk,  the  produce  of  cows  of  the  same  breed,  or  rather,  in  both 
counties,  of  almost  every  breed,  and  fed  on  pastures  tliat  do  not  exhibit  any  remarkable 
difference  in  soil,  climate,  or  herbage.  Even  in  the  same  district,  some  of  what  must 
appear  the  most  important  points  are  far  from  being  settled  in  practice.  Marshal,  in  his 
Rural  Economy  of  Gloucestershire,  has  registered  a  number  of  observations  on  the  heat 
of  the  dairy-room,  and  of  the  milk  when  the  rennet  was  applied,  in  cheese-making ;  on 
the  time  required  for  coagulation ;  and  the  heat  of  the  whey  after ;  which  are  curious,  only 
because  they  prove  that  no  uniform  rule  is  observed  in  any  of  these  particulars.  The 
aame  discrqwrncy  is  observable  in  all  the  subsequent  operations  till  the  cheese  is  removed 
ftom  the  press,  and  even  afterwards  in  the  drying  room.  One  would  think  the  process 
of  salting  the  cheeses  the  most  simple  of  all ;  and  yet  it  is  sometimes,  as  in  the  west  of 
Scotland,  mixed  with  the  curd;  in  other  instances  poured  into  the  milk,  in  a  liquid 
state,  before  being  coagulated ;  and  still  more  commonly,  never  applied  at  all  till  the 
cheeses  are  formed  in  the  press,  and  then  only  externally.  In  treating  <^  the  dairy  we  siMdl 
first  offer  a  few  remarks  on  the  nature  of  milk,  and  the  properties  of  that  of  different  ani- 
mals ;  and  next  consider  the  dairy  bouse  and  its  furniture,  milking,  churning,  cheese- 
making,  and  the  difierent  kinds  of  cheese,  butters,  creamsy  and  other  products  of  .the  dairy. 

3  R 


978  PRACTICE  OF  AGRICULTURE  Famx  III. 

SiCT.  L     (y  the  Chemical  PrvncipUt  ofHUk^  and  the  Prcpertie$  cf  the  UUk^dtfferem 

Animali. 

6584.  The  milk  used  by  the  human  ipedes  is  obtained  from  various  animals^  but  diiefij 
the  cow,  ass,  ewe,  goat,  mare,  and  camd  ;  that  in  most  general  use  in  British  dairying  is 
the  milk  of  the  cow,  which  in  modem  times  has  received 'great  improvement  in  quaoti^  ss 
well  as  quality,  by  ameliorations  in  the  form  of  milch  cows,  in  their  mode  of  nourisfamcitt, 
and  in  the  management  of  the  dairy.  Whatever  be  the  kind  of  animal  from  whidi  milk 
18  taken,  its  eitemal  character  is  that  of  a  white  opaque  fluid,  having  a  sweeliah  taste,  and 
a  specific  gravity  somewhat  greater  than  that  of  water.  Newly  taken  from  the  *««Sw*^i, 
and  allowed  to  remain  at  rest,  it  separates  into  two  parts ;  a  thick  white  fluid  called  cream, 
which  collects  on  the  surface  in  a  tliin  stratum ;  and  a  more  dense  watery  body,  wfaicfa  re- 
mains below.  The  quantity  and  quality  of  cream,  and  the  time  it  requires  to  sepante 
from  the  milk,  vary  according  to  the  nature  of  the  milk  and  the  temperature  of  the  at- 
mosphere. Milk  which  has  stood  some  time  after  the  separation  of  the  cream  first  be- 
comes acescent,  and  then  coagulates.  When  the  coagulum  is  pressed  gently,  a  aenms 
fluid  is  forced  out,  and  the  remainder  is  the  caseous  part  of  milk,  or  pure  cheese. 

6585.  Butter,  or  soliditied  cream,  one  of  the  most  valuable  products  of  milk,  is  obtained 
artificially  by  churning ;  an  operation  analogous  in  its  effects  to  shaking  or  beating,  by 
which  the  cream  separates  from  the  caseous  part  and  serum,  in  a  more  solid  form  than 
when  left  to  separate  spontaneously.     It  is  afterwards  rendered  still  more  solid  by  brat 
ing  with  a  wooden  spatula. 

6286.  Qkeete  is  obtained  by  first  coagulating  the  milk,  either  with,  or  deprived  of,  its 
cream,  and  then  expressing  the  serum  or  whey ;  the  consolidated  curd  so  produced  forms 
cheese.  The  milk  may  be  coagulated  in  various  ways,  but  that  effect  is  diiefly  produced 
by  the  use  of  rennet,  which  b  prepared  by  digesting  the  coat  of  young  ruminatii:^ 
animals,  especially  that  of  the  calf.  The  rennet  is  poured  into  the  milk  when  newly 
brought  from  the  cow,  or  the  milk  is  warmed  to  90*^  or  100^  for  that  purpose.  The 
richness  of  cheese  depends  qh  the  quantity  of  cream  which  the  milk  may  have  coa- 
tained ;  its  quality  of  keeping  to  the  quantity  of  salt  added ;  and  the  degree  of  pressure 
used  to  exclude  the  whey. 

6287.  Whejf  expressed  from  coagulated  milk,  if  boiled,  and  the  whole  cnrd  precipi. 
tated,  becomes  transparent  and  odorless.  By  slow  evaporation  it  deposits  crystals  i^ 
sugar,  with  some  muriate  of  potash,  muriate  of  soda,  and  phosphate  of  lime.  The 
liquid  which  remains  after  the  separation  of  the  salts,  is  converted  by  cooling  into  a 
gelatinous  substance.  If  whey  be  kept  it  becomes  sour,  by  the  formation  of  an  acid, 
which  is  called  the  lactic  acid ;  and  it  is  to  this  that  the  spontaneous  coagulation  of  milk 
after  it  remains  at  rest  is  owing.  Milk  may  after  it  is  sour  be  fermented,  and  it  win 
yield  a  vinous  intoxicating  liquor.  This  is  practised  by  the  inhabitants  of  the  most 
northerly  islands  of  Europe,  with  butter-milk,  and  by  the  Tartars  with  the  milk  of  the 
mare.     Milk  is  likewise  susceptible  of  the  acetous  fermentation. 

6288.  7%e  consUtuaU  parti  of  nUIk  are  found  to  be  oil,  curd,  gdatine,  sugar  of  milk,  miniate  of  aoda, 
muriate  of  potath,  phoq>hate  of  lime  and  aulphur.  Theae  aulMtancei  enter  into  the  milk  of  all  ^nfmilt^ 
Init  the  proportiona  vary  in  diflfarent  fpedea.    The  varioua  aiiUu  in  ute  as  food  are  thus  distioguiahcd. 

6289.  CoiDS  milk  produces  a  copious,  thick,  and  yellow  cream,  from  which  a  compact 
consistent  butter  is  formed ;  the  curd  is  bulky,  and  retains  much  serum,  which  1^  a 
greenish  hue,  a  sweet  taste,  and  contains  sugar  of  milk,  and  neutral  salts.  The  milk  of 
the  buffalo  is  essentially  the  same  as  that  of  the  cow. 

6290.  A$t*t  milk  throws  up  a  cream  resembling  that  of  woman's  milk  ;  the  butter 
made  from  it  is  white,  soft,  and  disposed  to  be  rancid  ;  the  curd  is  similar  to  that  of  tbe 
woman,  but  not  unctuous ;  the  whey  is  colorless,  and  contains  less  salts,  and  noosv  sugar, 
than  that  of  the  cow. 

6291.  Ewe*i  milk  throws  up  as  much  cream  as  that  of  the  cow,  and  of  neariy  the 
same  color  ;  the  butter  made  from  it  is  yellow  and  soft;  the  curd  is  £u and  viscid ;  the 
whey  is  colorless,  and  contains  the  smallest  quantity  of  sugar  of  any  milk,  and  but  a 
small  portion  of  muriate  and  phosphate  of  lime. 

6292.  Goat*s  milk  produces  abundance  of  cream,  which  is  thicker  and  whiter  than 
that  from  the  cow ;  the  butter  is  white  and  soft,  and  eqiully  copious,  and  so  is  the  curd, 
which  is  of  a  firmer  consistence  Uinn  that  of  tbe  cow,  and  retains  less  whey. 

6293.  Mare's  mUk  produces  a  very  fluid  cream,  similar  in  color  and  consistence  to 
good  cow*s  milk  before  the  cream  appears  on  the  surface ;  the  butter  made  from  it  hss 
but  little  consistence,  and  is  readily  decomposed.  The  curd  is  similar  to  that  obtained 
from  woman's  milk,  and  the  whey  has  little  color,  and  contains  a  large  proportion  of 
saccharine  matter,  and  of  saline  substances. 

6294.  Comet i  milk  tbvows  up  little  cream,  which  is  whitish  and  thin,  and  aflbvds  aa 
insipid  whitish  butter ;  the  curd  is  small  in  quantity,  and  contains  but  little  whey, 
is  colorless  and  somewhat  saccharine. 
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•  6295.  In  the  ute  of  tkese  milktf  that  of  the  camel  is  chiefly  confined  to  Africa  and 
China,  and  that  of  the  mare  to  Tartary  and  Siberia.  In  India  the  milk  of  the  buffalo 
is  preferred  by  the  natives  to  that  of  the  domestic  cow.  The  milk  of  the  goat  is  more 
generally  used  in  Italy  and  Spain,  than  in  any  other  countries  in  Europe ;  they  are 
driven  into  Leghorn,  Florence,  Madrid,  and  other  towns,  in  flocks  early  in  the  morning, 
and  milked  in  the  streets.  The  goat  will  allow  herself  to  be  sucked  by  the  young  of 
various  other  animals,  and  a  foal  which  has  lost  its  mother,  has  been  suckled  by  a  goat, 
placed  on  a  barrel  to  facilitate  the  operation.  As  the  butter  of  goat*s  milk  contains  a 
larger  proportion  of  gelatine,  and  less  oil  than  that  of  the  cow,  it  is  recommended  by 
physicians  as  nearly  equally  light  as  ass*s  milk ;  it  is  the  most  prolific  of  all  in  curd, 
and  forms  excellent  cheese ;  but  it  is  an  error  to  suppose  that  the  parmesan  (a  skim-milk 
cheese)  is  made  from  it.  Ewe*s  milk  is  gradually  wearing  out  of  use,  though  it  makes 
excellent  cheese,  and  some  milking  ewes  as  well  as  goats  might  be  kept  for  that  purpose, 
by  those  who  have  extensive  upland  grass-lands.  The  milk  of  the  ass  comes  the  nearest 
to  that  of  the  woman,  and  being  tlie  lightest  of  any  is  much  recommended  in  pulmonary 
and  hepatic  affections.  Soda  water  and  warm  cow*s  milk  is  taken  as  a  substitute,  and 
found  almost  equally  'light.  Hie  milk  in  universal  use  as  an  article  of  food  in 
Britain  is  that  of  the  cow. 

6296.  Xactom^X^j  for  ascertaining  the  value  of  milk,  relatively  to  butter  and  cheese, 
will  be  described  among  the  utensils  of  the  dairy  in  the  succeeding  section. 

Sect.  II.  (^  the  Dairy  House,  its  Furniture^  ajid  Utensils* 

6297.  The  properties  require  in  a  good  milfc'house  are,  that  it  be  cool  in  summer  and 
moderately  warm  in  winter,  so  as  to  preserve  a  temperature  nearly  the  sime  throughout 
(he  whole  year,  or  about  45  degrees ;  and  that  it  be  dry,  so  as  to  admit  of  being  kept 
clean  and  sweet  at  all  times.  For  these  reasons  a  northern  exposure  is  the  best,  and  this 
as  much  under  the  shade  of  trees  or  buildings  as  possible ;  if  it  can  be  so  situated  that 
the  sun  can  have  no  influence  either  on  the  roof  or  walls,  so  much  the  better.  A  well, 
constructed  butter-dairy  should  consist  of  three  apartments ;  a  milk.house,  a  churning, 
house,  with  proper  boiler,  as  well  as  other  conveniences  for  scalding  and  washing  the 
implements,  and  a  room  for  keeping  them  in,  and  for  drying  and  airing  them,  when  the 
weather  will  not  permit  of  its  being  done  without  doors.  The  cheese^dairy  should 
likewise  consist  of  three  apartments  ;  a  milk-house,  a  scalding  and  pressing-house,  and 
a  salting-house.  To  these  should  be  added  a  cheese-room  or  loft,  which  may  with  great 
propriety  be  made  above  the  dairy.  This  is,  however,  generally  separate  from  the  dairy. 
But  a  milk-dairy  requires  only  a  good  milk-house,  and  a  room  for  scalding,  cleaning,  and 
airing  the  utensils. 

6298.  A  dairy  for  the  jyrivate  use  of  any  farmer  or  family  need  not  be  large,  and  may 
very  economically  be  formed  in  a  thick  walled  dry  cellar,  so  situated  as  to  have  windows 
on  two  sides,  the  nortli  and  east  in  preference,  for  ventilation ;  and  in  order  that  these 
windows  may  the  better  exclude  cold  in  winter,  and  heat  in  summer,  tlicy  should  be  fitted 
witti  double  sashes,  and  on  the  outside  of  the  outer  sash  sliould  be  a  fixed  frame  of  close 
wire  netting  or  hair  cloth  to  exclude  flies  and  other  insects. 

6299.  (^dairies  for  dairy  farmers,  there  are  different  sizes  and  shapes. 

6300.  A  dairy-house  connected  with  a  cow-house,  and  mill  for  preparing  food  for  the 
cows,  chumiog,  and  washing  the  family  linen,  is  tlms  arranged,  (fg,  655.)     The  dairy 


j^^ 
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j9 

-y — 


^^IMKv 


(a,  h,  c,  d),  is  at  the  north  end,  has  hollow  walls,  double  doors,  double  sashed  windows 
and  an  ice.house  under.  Hie  milk  room  (a),  is  surrounded  by  milk  coolers,  and  has  a 
btttt«r  slal)  and  jet  in  the  centre.     The  jet  is  supplied  from  a  cistern  over  ths  steaming, 
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liouB«(/,£),  to  which  tin  water  is  niied  from  ■  well  bj  a  forciog  pump  wtrtcd  bftbt 
gin  wheel.  Bendm  aupplying  (he  Jet,  it  furniiheg,  b;  cocki  ud  pipe*,  wsIr-  roribf 
uiuml  dairy  purpose*,  the  steaming  or  boiling  of  food  for  the  cows,  their  diiak,  and 
washing  out  the  cow -house,  the  washing  machine,  &c.  The  diuming  room  (&>,  isie. 
paraicd  from  the  milk-room  by  double  doois,  as  is  the  latter  from  the  cbea»-raom  (t) 
and  store  cloKl  (rf).  The  gin  wheel  (e)  is  worked  by  one  or  two  bones,  or  oien  <r 
asses,  according  lo  the  woil  to  be  done.  The  steaming  and  washing  room  f/,^)hi 
large  roomy  apartment  properly  fitted  up,  and  furnished  with  two  bcdlera,  a  macbtne  (or 
steaming  cattle  food,  another  for  washing  linen  by  iltam;  one  impelled  by  the  gin 
wheel  operating  on  an  aile  with  beaters  or  lifters  {fg.  6S6.),  and  a  cylinder  of  sfn 
spars,  which  turns  round  in  a  box  of  water  for  washing 
potatoes  or  other  roots.  The  cow-house  Ih  h)  is  calcu- 
lated for  tbrty  cows  to  be  fed  from  a  broad  passage  iit  the 
centre.  At  the  south  end  ie  a  Urge  apartment  |i)  open 
to  the  roof  for  hay,  straw,  grei'n  herbage  for  soiling, 
turnips  and  other  food;  and  under  it  is  an  uritiarium  i 
vaulted,  and  from  which  the  liquid  is  drawn  by  a  Bu. 
channsn  pump  (4154.)outsideof  the  building,  and  some 


tf  dnlrs-kBuie  ihnuld  rmry  uxordlni  la  thai  of  the  niiinber  at  cows.    Hanhd  hui 

...  .      _ _  _jie  (or  loni  cows  [D  be  lw«l}  (Ht  67  dneeo,  and  cne  Itir  oat  hundred,  Itlm  »i 

fottf.  The  Nonli. Wiltshire  dalrr-rooiM  lun  In  HDoat  he  wts,  cnMr  doois,  ItequnUT  oiicvif  u^k 
a  pnt-houH  or  open  lean-to  ihtd ;  olilch  is  a  good  n»'en)«icr,  aftndliut  shade  and  shehn'.  ami  cniif 
a  aegree  aTcoolncsi  to  the  daJTi'.nwm.  In  one  Intlsncc  be obwrred  twodoon :  a nmmaa  efiwtbiBJil 
deer  DO  the  inMt,  unl  an  open-psled  mteiJIke  door  on  Iheoutstde ;  firing  a  tn*  admUsion  oTair  In  ck* 
wum  weather,  and,  at  the  Hme  time,  being  s  g usnl  siabHt  don  uid  oDultir.  A  coomdenet  abH*, 
hethln]u,wau1itlwanlnpn»eninilla  sni^irr-ioam  Tn  the  summer  loHU.  The  ioode  vsll  msr  be 
sevsn  or  eight  Itat  htfh  in  the  rtdoL  on  which  uiy  lw|ihe*dlfae«>uiila  taiupHiRllKnicrflaDdilitwA 
sllhsRMncsrrted  up  to  the  bright  orthecobgiles.  Upon  thnethouldlw  laUimorof  iinis  irlkaBti, 
that  ihnuld  not  be  lest  thin  three  Ibet  In  thickness,  which  thould  be  produced  downward  till  U  am»  Uw 
wbDieorihewilli  on  enh  side  to  the  ground  1  but  here.'irihstehar  terdi  benolinnich  plenlrvn^ 

buiMIng,  should  be  pUced  a  wonden  pme  vt  a  sulHdnit  length  to  rise  ■  (oat  abure  the  tool,  u>  iSTTe  oni. 
sloully  as  s  Toninsur.    Tlw  top  of  thii  (Unnd  iliould  b*  caitred,  to  preieni  nln  rrom  gel  ling  ihnwli 

iliaild  be  made  upon  one  side  for  gltbigllghl,  to  be  closed  by  ncaiu  of  two  glued  mmes,  unriBlliewu 
side,  and  the  other  on  the  biilde.  The  uv  or  Ihii  double  laih,  ai  well  m  uie  gni  thickset  of  the  will, 
and  or  the  thatch  upon  the  roof,  are  to  rehder  the  temperature  of  thii  ipanmenl  u  vtfutl  st  vimblr 
at  ah  sesions  of  the  year,  by  eotctualiy  cutting  it  off  frinn  baring  any  diivct  ^™..™...ii^ttf^i  ^d,  (be 

6303.  The  daity-htnue  made  uu  of  by  WaltefieU  of  Unerpeei,  contain*  thic*  apX- 
ments ;  a  milk-twuse,  cburning.room,  and  room  for  the  tUeirala.  In  the  niilk-linise. 
were  the  eoolers ;  a  slab  for  laying  butter  on  after  it  is  made  up ;  cocki  lor  diawing  ct 
die  milk  frotn  the  coolers ;  a  large  cock  to  throw  water  on  the  floor,  which  alopa  a  Uttk 
from  that  part ;  cocks  at  the  back  part  of  the  coolers,  for  letting  in  water  ;  a  door,  lat- 
ticed, and  another  door  most  commonly  used,  but  pannelled.  In  the  chuming-roocn  i> 
a  firv.place,  a  binler,  a  large  copper,  al«o  used  wben  bretting.  The  Toopa  for  drying  a 
airing  the  utensils  is  slio  used  occasionally  as  a  laundry.      Over  the  whole  are  spsR- 

at  dairy  for  a  jiriiiale  famUi/  may  be  made  under  the  shade  of  twotr 

le  following  manner:— Build  the  walls  of  biicks,  and  hollow  in  SilrB- 

r,  by  which  every  courts  of  brick-ivork  >«  laid  on  edge,  and  forms  oUooj 

gJY  cBviliesg%,657o),    the  bricki  of  the  me  count 

^^t^  being   laid  alternately   lengthways  (b),   and  ctob 

^^Hm^^^  WBjs  (c),  and  those  of  the  neit  breaking  joint  wiih 

^^n^ ,.n^^*  these,  by  the  cross  ones  being  placed  on  the  niddle 

^^  of  the   long  onei  (d).       The  elevaiiDn  of  such  s 

F^l       I'HIl  "■"  (''-/■  Sl   slwuld  of  courH  be  founded  on  soW 

l^i^JfJ*  work,  of  breadth  and    thickness  accordi 

f  height  of  the  wall,  and  nature  of  the  In 

The  plan  of  a  dairy  with  such  walls  should  coitsD 
:  the  three  usual  apartments  for  milk,  churning,  sni 
uteniiU  (Aj,  and  should  have  double  dooisand  ■ia- 
dowa  the  latter  guarded  by  flywin:  Tie  elevation  [;}.  ""aX  •«  °f  ""J  "jl*  of  ample 
architecture 

6305-  .^i  a  comjieie  dairy  on  a  large  scale,  we  mbmit  the  Killowing.  The  gJu 
(Jig.  ess. ).  is  of  an  oblong  fonn,  and  coniiEts  of  the  three  ustal  piind^  ^larloae, 
enclosed  by  walls  of  four  inches  in  ttaicknef*,  ind  mrrounded  by  a  pamge  t»  iia 


DAIRY-HOUSE  AND  FURNITURE. 


wluch  and  b;  Ihe)  irindowa,  Tentilstioa  is  cooiplMely  eSected.  In  detail,  tha  plan 
exhibits  two  principal  entrance  porches  (n),  back  entnincc'(i),  copper  for  heating 
water  (c),churaing-room  (d).  milk. room  [r).  uli-niil.  and  cheese-preM  (/),  boiler  for 
heating  milk  Ig),  siore  cknet  or  butter-room  (h),  cheese-room  U),  panage  surrounding 
the  whole  (t),  water  closet  (1),  and  windows  to  cfaeeae-room  (m). 

6306.  ^KCIun''J^.659.)takcnaCTD!ntheniilk.  -  r        ^^^ 
a  (/g.658n  n}eihibils  tha  Tentilaiing  fun 

oof  (o), projecting  e«ie»[i.c},chei'K-rin,,,.  a^-^ — 

isage  on  the  north  side  (e),  raised  pott  of  ^^l 

the  roof  foi  rentilation  (/,«),  fountain  in  the  i*?^ 
centre  of  the  dairj  \h.),  and  soufh  pauage  [ij. 

6307.  TVcJnwIiim  (/;.  66a), presents  as 
pie  died—'  ----'  ■- ■--  - 


si  down  the  ■ 


a  copper  boiler  fixed  mer  a 
s;  next,  some  benchei  and 
om  1  and  a  bench  or  table  not  more  than  two  feet 
It  is  verjf  desirable,  also,  tliat  tlicre  should  be 
g,  in  the  centre  of  the  milk-room,  in  order  to 
suppler  oleai  water  at  a  moderate  temperature  at  all 


6309.  rieu'mii'i  of  tbe  dairy  are,  pails  for  milking  into;  sievesof  hair  cloth,  or 
ulver-wire  cloth  for  passing  the  milk  through,  to  free  it  from  hairsandother  impuritjes  ; 
milk  diihea,  or  coolen,  for  holding  the  milk  till  it  throws  up  its  cream ;  a  cream-knife  of 
ivory,  for  separating,  and  skimming  dishes  of  willow  or  ivor;  far  rcmaving  the  cream ; 
bowls  and  barrels  for  boldiog  it,  or  other  preparationi  oF  milk-chumi,  butter-makers, 
butter-prints  ;  one  or  more  tubs  for  hot  or  cold  water,  in  which  to  immerse  vessels  that 
require  extraordinary  puriRcation  ;  and  a  portable  rack  for  drying  dishes  in  the  open  air. 
All  these  utensils  are  requiute  where  butter  only  is  to  be  produced. 

6S1D.  Tht  tuentili  requiiile,  if  cheeie  ii  la  ie  madt,  are,  the  cheese-tub,  in  which  the 
curd  is  broken,  and  prepared  for  being  made  into  cheese  j  the  cheese-knife,  generally  a 
ifain  spatula  of  wood,  but  sometimes  of  iron,  used  for  the  purpose  of  cutting  or  breaking 
down  the  curd  while  in  the  cheese-tub.  Tlie  cheese-cloth  is  a  piece  of  thtn  gauie,  like 
linen  clotb,  ia  which  the  cheese  is  placed  in  the  press ;  the  cheese-liosrd  is  circular,  and 
on  it  the  cheeses  are  placed  on  the  shelres  of  the  dieese-room ;  their  diameter  must  be 
somewhat  less  than  that  of  the  interior  or  bo<^  part  of  the  Tat.  The  vat  is  a  strong 
kind  of  wooden  hoop  with  a  bottom,  which,  as  welt  as  the  sides,  is  perforated  with  holes 
3  R  3 
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to  allow  the  whey  to  escape  while  the  cheese  is 
on  that  of  the  cheese  and  the  number  rcquirei 
on  the  extent  of  the  dairy.  The  clieese-press 
(Jig.  661.),  n  »  power  generally  obtained  by 
a  screw,  tfiough  sometimes  by  a  dead  weight,  and 
is  used  for  forclog  tlie  wliey  from  the  curd  while 
in  the  tat.  TTie  cheesc.tongs  is  a  wooden 
frame,  occasionally  placed  on  the  cheesc-lub, 
when  Ihe  vat  is  set  on  it  in  order  to  drain  the 
whey  from  the  curd.  To  these  implements  some 
6G2  addalictomeler.Dnekindof  which  (Jig. 
^  -^  66S.  I,  is  a  glass  lube  ■  foot  long,  with  a 
>^  -  ^funnel  at  lop.  The  upper  two  inches 
\^.  of  the  lube  are  marked  in  bmall  divi- 
S  I    sions,  and  when  %  instrument  is  Riled 

g to  the  heighl  of  one  fool  with  milk,  the 

^  depih  of  cream  it  yields  is  noted  by  the 
gradations  on  Ihe  upper  part.  Another 
laclometer  "  for  ascertaining  the  rich- 
ness of  milk  from  its  specific  gisTlty, 
by  its  degree  of  warmth  taken  by  a 
Chermometer,  on  comparing  its  fipecifio 
gravity  with  ils  warmth,"  wai  invented  by  Dicas, 

ther  invention  for  the  same  purpose  was  made  by 
Mrs.  Lovi,  of  Edinburgh,  in  1816.  It  consists 
of  Bcreomctric  bends,  by  which  the  speci6c  gisvity 
of  the  milk  is  tried  Grit  when  new.milked,  and   I 

neit  when  the  cream  is  removed.  When  uiilk  is  tried  as  soon  as  it  cools,  say  to  C0°, 
and  again,  after  it  has  been  thoroughly  skimmed,  it  will  be  found  that  the  skiinnied  mill 
is  of  considerably  greater  gravity  ;  and  as  this  incniase  depends  upon  tlie  sepatation  ct 
the  lighter  cresin,  Oieamount  of  the  increase,  or  the  difference  between  thu  sp«ifii  gn- 
vily  of  the  fresh  and  skimmed  milk,  will  bear  proportion  to,  and  may  be  employed  sti 
measure  of,  tho  relative  quantities  of  ihc  oily  matter  or  butler  contained  in  diflermi 
milks.  Hie  specific  gravity  of  skimmed  milk  depends  both  on  the  quanlitj  of  the  sie- 
diato-saline  mailers,  and  of  the  curd.  To  estimate  the  relative  quantities  of  cuid.  sod 
by  tliat  determine  tlie  value  of  milk  for  the  purpo»  of  yielding  cbeesc,  it  U  only  n- 
quired  to  curdle  the  ikim-milk,  and  ascertain  the  specific  gravity  of  the  whey,  Vk 
whey  will,  of  course,  be  found  of  lower  specific  gravity  than  the  skimmed  milk,  and  ib( 
number  of  degrees  of  difference  aflbrds  a  measure  of  tite  relative  quantities  of  the  cuiA 
According  to  this  hypotheut,  the  aeri^umelrlc  beads  may  be  employed  la  asceTtaio  Ihr 
qualities  of  milk,  relatively  both  to  the  manufacture  of  butter  and  cheese.  {Truiu.  •/ 
He  High.  Soc.  sect.  v.  part  i.) 

6S11.  Ill  miik  CBokri  and  chumi  there  n  conaderable  variation  of  form.  Milk  cool- 
ers are  generally  made  ofeortlvern  ware  or  wood;  but  of  late  years  they  have  been  fonnAf 
of  lead,  marble,  slate,  and  cast  iron.  Tlieir  general  form  is  round,  and  diameter  fron 
one  to  two  feel;  but  in  extensile  dairies  they  are  often  made  seveml  feetoryord^in  lenfih. 
and  from  two  to  three  feel  wide,  witli  holes  at  one  or  more  corners  to  admit  the  escapr  of 
llie  milk  after  the  cream  is  removed.  The  safest  dish  is  wood,  though  It  requires  moa 
labor  to  keep  it  sweet;  next  is  earthen  ware  or  cbina,  though  ou  tlie  leaden  gla»  of  dv 
former,  iheacidof  tlie  milk  is  apt  to  operate.  Leaden  dishes  or  troughs,  though  vet; 
general  in  Cheshire,  are  the  most  dangerous;  and  the  objection  to  slate  coolers  is  tin 
joinings  of  the  pluies,  which  are  always  unsightly,  imperfect.andliable  to  beopetsledm 
by  the  lactic  acid.  The  annealed  and  tinned  cast  iron  dishes  of  Baird's  inrentwii  [is 
1806),  and  which  are  now  becoming  universal  in  Scotland,  are  perhaps  the  best  for  tuA 
as  do  not  chose  logo  to  the  expense  of  China  dishes.  They  are  durable  from  theiMture 
of  Ihe  material,  not  liable  to  be  broken  by  falls  from  being  annealed,  easily  kept  cleu  fnoi 
being  turned  smooth,  and  also  very  economical,  and  saidtothtow  up  more  (Teamfrniiis 
given  quantity  of  milk  than  any  other. 

6311!.  Willi  respect  to  chums,  besides  the  common  f^lunge  and  irmtl  r/ntmi,  itf 
are  various  improved  sorts.  One  of  the  best  for  using  on  a  small  scale  is  the  pauol  boi 
chum  (/g.  663.);andonalargesiale  the  plunge  chum,  worked  by  levers  pul  in  rooOiB 
either  by  a  man  or  horse.  Tlie  Dcrbyslilre  churn  (^.  664.),  which  works  on  the  pni- 
cipleof  the  barrel  churn,  is  an  enrellent  implement  oti  a  large  scale.  Tbe  botKun  oi 
segment  of  a  circle,  and  the  advantage  of  the  plan  is,  that  when  the  butler  is  a^ 
the   lid  (a)  being   removed  lh«   beaters  {t)  may  be  token  out  at  pleasure  by  ait^ 
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drawing  the  t^dle  (c)  toadmic  the  remtxil  of  the  butler  o 


(he  deaning  ud  leilding  of 


^,  (fie- 665.) 
TOtied  bfttta 


6313.  The  lAncutiire  pltaigechur, 
it  aAmple  aad  effective  impleinent,  woned  by  th 
operator  Muiding  on  the  levert  (a,  b)  throviag 
his  whole  weight  alternately  on  each,  lO  a*  bf 
means  of  the  line  [c,  d)  connected  with  the  cfaum 
■tafflo  raise  it  and  turn  it  round, udlower  it  and 


6J14.'  Tbe  null  eiyiiuUe  cUanlinai  in  lite  dairy, 
iiaDaeentiali«qui>ite,astotlie  walls,  floor,  sbelTea, 
benches,  and  in  tbe  difierenl  uleiuils.      TIm  milk 


coolers  and  all  the  dishes  in  which  milk  ii  put,  as 
well  as  tbe  chum,  must  be  tcalded,  scruhbed, 
rimed  and  dried  every  time  they  arv  used.  Scald- 
ing b  lea  fivquentlj  requisite  in  the  cheese 
utensils,  but  they  also  must  he  almost  daily  washed 
in  hot  water,  dried,  and  aired.  When  any 
vetael  becomes  laint^  with  tbe  acidity  of  milk, 
it  operates  like  leaden,  on  what  is  put  into  it; 
if  this  taitit  cannot  be  remored  by  ordinary 
scalding,  it  may  by  boiling  or  immervng  in  water 
impregnated  with  alkali;  but  afterwards  it  must 
be  well  binled  j  or  a  day  or  two  1 
puie  wUer. 


SiOT  III.      Of  nailing  and  the  general  ManageTiient  ^  UHi. 

of  mining  lary  greatly  in  diSerent  districts.      In  moat  places  ci 


6315.  TTie 
are  milked  twice  in  twenty-four  hours  throughout  the  year;  but  in  the  best  managed 
dairies  where  they  are  abundantly  fed,  they  are  milked  at  moriing,  noon,  and  the  approlidi 
uf  night ;  llie  additional  qiiaatity  thus  obtained  is  very  considerable,  but  according  to  the 
experiments  of  Parmeniier  it  must  be  inferior  in  quality  ;  for  he  found  twelve  hours  ra- 
quiiile  for  the  duepreparstion  of  the  milk  in  the  cow.  Where  quantity  of  milk  orcbeeae 
ii  ui  object,  thrcetimes  milking  must  be  decidedly  prefenble ;  but  it  is  certain  that  in 
tbe  best  butter  districts  of  England  the  cowi  ai«only  diawDtwicea  day,  between  fire  and 
HI  o'clock  morning  and  evening.  Whatever  may  he  the  times  of  milking,  it  is  essen- 
tial that  the  milk  be  drawn  off  clear;  for  if  the  milk  which  tbe  cow  can  be  made  to  yield 
at  the  time  tie  not  completely  taken  away,  the  quantity  left  will  be  reahwrbed  into  ibe 
system,  and  .no  more  will  be  generated  than  is  oeoesaaiy  to  supply  thequanliqr  actually 
drawn  off. 

6316.  Tbe  Bjieralum  of  nutting  is  performed  bymen  in  many  districts,  but  taking 
Britun  generally  it  is  more  commonly  the  woric  of  women.  The  miller,  whether  a 
man  or  woman,  ought  to  be  mild  in  mannen  and  good  tempered.  If  tbe  operation  ba 
performed  harshly,  it  becomes  painful  to  the  cow,  who  in  this  case  often  brings 
into  action  her  faculty  of  retaining  her  milk  at  plewure;  but  if  gently  performed, 
it  seems  rather  to  gire  pleasure,  as  Is  eiempliBed  on  a  large  scale  in  Hviot- 
dale,  and  Swiiserland,  where  the  cows  come  to  be  milked  at  tlie  call  of  the  milken. 
Many  instances  have  occurred.  Dr.  Anderson  obserrca,  in  which  cows  would  not  let 
down  a  single  drop  of  milk  to  one  dairy-nuid,  which  let  it  flow  in  abundance  whenever 
another  qiproacbed  them;  exhibiting  unequivocal  marks  of  satisfaction  in  tbe  one  case, 
and  of  sullen  obstinscy  in  tbe  other.  For  the  same  reason,  when  cows  are  tiddisfa,  they 
should  be  treated  with  tbe  most  soothing  gentleness,  and  never  with  harshness  or  severity  - 
and,  when  tbe  udder  i*  hard  and  painful,  it  should  be  tenderly  foroenled  withluka-wr 
water,  and  itnikcd  gmtly,  by  which  simple  expedient  tbe  cow  will  be  brought 
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good  temper,  and  will  yield  her  inilk  without  reitrunt.  Lastly,  as  it  somctiiiiei  l^^ipBs 
that  the  teats  of  cows  become  scratched  or  wounded,  so  as  to  produce  foul  or  comipted 
milk,  whenever  this  is  the  case,  such  milk  ought  on  no  account  to  be  mixed  with  the  svcci 
milk,  but  should  be  given  to  the  pigs,  without  being  carried  into  the  milk-hoose ;  kst, 
by  continuing  there,  it  should  taint  the  atmosphere  and  consequently  prove  injurious  to 
the  rest  of  the  milk. 

6317.  To  promote  deardiness  in  regard  to  milking,  cown  are  in  some  places  cmrried, 
combed,  brushed,  and  clothed  like  horses;  before  milldng,  their  udders  and  teats  are  wssbed 
and  dried,  and  their  tails  trussed  up.  It  would  be  well  if  a  part  of  this  refinement  vac 
adopted  in  all  dairies ;  that  of  using  the  comb  and  brush,  and  washing  the  udder,  is  xd- 
dbpensable  in  every  establishment  where  clean  milk  is  an  object.  According  to  Moubnj 
snuff-takers,  sluts,  and  dandles,  are  unfit  to  be  dairy-women,  and  no  milker  should  ewr 
be  suffered  to  enter  the  dairy  in  a  dirty  apron  covered  with  hairs  from  the  cow-house. 

63 1 8.  The  following  aphoriimt  relucting  the  management  of  milk  in  the  dairy  are  /nm 
the  **  Recreations"  of  Dr.  Anderson,  one  of  the  most  scientinc  writers  on  this  subject 

L  Of  the  milk  drawn  tram  anj  cow  at  one  time,  that  part  which  comet  off  at  the  firrt  it  alwaji  tfeia- 
ner,  and  of  a  much  wone  quality  tor  making  butter,  than  that  afterwards  otitained;  and  thiaiidiaai 
oontinuet  to  increase  propreMiTeljr  to  the  verj  laat  drop  that  can  be  drawn  fWim  the  udder. 

i.  If  milk  be  put  into  a  dish,  and  allowed  to  itand  till  it  throws  up  cream,  the  poftion  of  oeam  raaf 
first  to  the  surface  is  richer  in  quality,  and  greater  in  quantity,  than  that  which  rises  in  a  seomi  esost 
•pace  of  time :  and  the  cream,  which  rises  in  the  second  intenral  of  time,  is  greater  in  quantity,  and  ridtcr 
In  quality,  than  that  which  rises  In  a  third  equal  space  of  time ;  that  of  the  third  is  greater  than  that  oftbe 
fourth,  and  so  of  the  rest ;  the  cream  that  rises  continuing  progressively  to  decrease  In  quantity,  sa4  lo 
decline  in  quality,  so  long  as  any  rises  to  the  surface. 

3.  Thick  milk  always  throws  up  a  much  smaller  proportion  of  the  cream  whidi  it  actuaDf 
oontaina,  than  mUk  that  is  thinner ;  but  the  cream  is  of  a  richer  quality :  and  if  water  be  added  totbst 
thick  milk,  it  wiD  affbrd  a  considerably  greater  quantity  of  cream,  and  consequently  more  buUer  thsn  it 
would  have  done  if  allowed  to  remain  pure ;  but  its  quality  is  at  the  same  time,  grntly  debased. 

4.  Milk,  which  is  put  into  a  bucket  or  other  proper  Teaso,  and  carried  in  It  to  a  cooalderablf  tBitsiw, 
so  as  to  be  much  agitated,  and  in  part  cooled  before  it  be  put  Into  the  milk-^ns  to  settle  for  cream,  vem 
throws  up  so  much,  or  so  rich  cream,  as  if  the  sane  milk  had  beoi  put  into  the  m^lk^^^ns  directly  sfter  it 
was  milked. 

6319.  From  thete  Jundamental  facts,  the  reflecting  dairyist  wHl  derive  niiny  im- 
portant practical  rules.  Some  of  these  wc  shall  enumerate,  and  leave  the  rest  to  be 
discovered.  Cows  should  be  milked  as  near  the  dairy  as  possible,  in  order  to  pierent  tibt 
necessity  of  carrying  and  cooling  the  milk  before  it  is  put  into  the  creamiqg  diriics. 
Every  cow*s  milk  should  be  kept  separate  till  the  peculiar  properties  of  each  is  so  well 
known  as  to  admit  of  their  being  classed,  when  those  that  are  most  nearly  allied  mty  be 
mixed  together.  When  it  is  intended  to  noake  butter  of  a  very  fine  quality,  reject  ea- 
tirely  the  milk  of  all  those  cows  which  yield  cream  of  a  bad  quality,  and  also  keep  die 
milk  that  is  first  drawn  from  the  cow  at  each  milking  entirely  separate  from  that  wbidiis 
last  obtained,  as  the  quality,  of  the  butter  must  otherwise  be  greatly  debased,  without 
materially  augmenting  its  quantity.  For  the  same  purpose  take  only  the  cream  that  n 
first  separated  from  the  first  drawn  milk.  Butter  of  the  very  best  quality  can  only  be 
economically  made  in  those  dairies  where  cheese  is  also  made ;  because  in  tbem,  the  best 
part  of  each  cow*s  milk  can  be  set  apart  for  throwing  up  cream,  the  best  part  of  tlas 
cream  can  be  taken  in  order  to  be  made  into  butter,  and  the  remainder,  or  all  the  rest  of 
the  milk  and  cream  of  the  dairy,  can  be  turned  into  cheese,  llie  spontaneous  sepantiea 
of  cream,  and  the  production  of  butter,  are  never  effected  but  in  consequencse  of  die  pro- 
duction of  acid  in  the  milk.  Hence  it  is  that  where  the  whole  milk  is  set  apart  for  the 
separation  of  cream,  and  the  whole  of  the  cream  is  separated,  the  milk  must  nccesnrily 
have  turned  sour  before  it  is  made  into  cheese ;  and  no  very  excellent  cheese  can  be  made 
from  milk  which  has  once  attained  that  state. 

Sbct.  IV.    0/  Mating  and  Ctuing  Sutter, 

6320.  The  milk  from  whicfi  butter  it  to  be  made  may  either  be  put  at  once  ialo  ike 
chum,  and  left  there  till  it  send  up  the  cream ;  or  it  may  be  made  to  cream  in  milk 
dishes,  and  the  cream  alone  churned.  The  last  is  generally  considered  the  best  mad^ 
and  in  carrying  it  into  effiect,  the  milk  being  drawn  from  the  oow,  is  to  be  strained  into 
the  creaming  dishes,  which  should  never  be  more  than  three  inches  deep,  and  of  about 
a  gallon  and  a  half  or  two  gallons  in  capacity.  In  general  the  best  cream  will  be  ft 
for  removal  in  seven  or  eight  hours,  tliough  for  ordinary  good  butter  it  may  stand  twdie 
hours ;  •  but  where  the  very  best  butter  is  wished,  and  such  arrangements  are  formed  as 
admit  of  converting  the  milk  to  cheese,  or  some  Other  use  while  it  is  sweet,  it  nu^  be 
separated  after  standing  only  two  or  three  or  four  hours.  In  performing  the  opcfsnoo, 
first  pass  the  cream  knife  round  the  edges  of  the  vessel,  to  separate  the  adhering  soatam 
of  cream,  and  then  draw  it  to  one  side,  lift  it  off*  with  the  skimming  dish,  and  put  it  is 
the  cream  bowl  to  be  carried  to  the  cream  barrel. 

63?1.  Cream'voMy  be  kept  fhnn  three  to  seven  davs  before  it  is  c&umed.    'Where  cpianlity  mora  tl^ 

maality  is  desired,  the  whole  of  the  milk  is  chumeo,  without  sepaxatinv  any  cream ;  the  miik  Is  kq<  * 

»va  chum  or  in  \MXgo  barreb  for  two  or  three  days,  till  it  beghu  to  get  sour.    The  osentioa  of  ^^M^ 

-•  the  cream  and  milk  are  both  to  agitate,  is  newsmrily  tedious  and  UMorious  j  out  a  great  wdpi  "■ 
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butter  U'undoubt«dly  obtained,  the  quAllty  and  fUvor  of  which  will  depend  a  0ood  deal  on  the  peculiar 
propertlea  of  the  miOt.  Tlie  tnllk  of  Galloways,  Aynhires  and  Aldemeys,  to  treated,  makes  excellent 
butter. 

63SS.  In  the  process  tf  churning  great  nicety  is  required ;  a  regular  stroke  in  plunge 
or  pump  churns,  and  a  regular  motion  in  those  of  the  barrel  or  turning  kind,  must,  if 
possible,  never.be  deviated  from.  A  few  hasty  irregular  strokes  or  turns  has  been 
known  to  spoil  what  would  otherwise  have  been  excellent  butter.  Twamley  (Essays  on 
the  Dairy)  recommends  the  selection  of  a  churner  of  a  cool  phlegmatic  temper,  of  a 
sedate  deposition  and  character ;  and  advises  never  to  allow  any  individuals,  especially 
the  young,  to  touch  the  chum  without  the  greatest  caution  and  circumspection.  To  those 
who  have  been  accustomed  to  see  cream  churned  without  being  properly  prepared,  churn- 
ing may,  perhaps,  appear  to  be  severe  labor  for  one  person  in  a  large  dairy :  but  nothing 
is  more  easy  than  the  process  of  making  butter,  where  the  cream  hi»  been  duly  prepared. 

6383.  The  best  time  for  making  butter,  during  summer.  Is  early  in  the  morning,  before  the  sun  acquires 
much  power :  and  if  a  pump  chum  be  used,  it  may  be  plunged  a  foot  deep  into  a  tub  of  cold  water,  where 
It  should  remahi  during  the  whole  time  of  churning ;  which  will  very  much  harden  the  butter.  During 
winter,  rrom  the  equality  of  temperature,  which  (if  it  be  properly  managed)  will  goierally  prevail  in  a 
dairy,  it  will  very  rarely,  if  ever,  be  necessary  to  chum  near  the  fire.  Should  any  circumstance,  bow. 
ever,  require  Uiis,  care  should  be  taken  not  to  chum  so  near  the  fire  as  to  heat  tne  wood ;  as  it  would 
imoart  a  strong  rancid  taste  to  the  butter.  As  soon  as  the  butter  is  made,  it  must  be  separated  from  the 
milk,  and  be  put  into  a  clean  dish ;  the  inside  of  which.  If  of  wood,  should  previously  be  well  nibbed 
with  common  salt,  to  prevent  the  butter  nrom  adhering  to  it  The  butter  should  then  be  pressed  and 
worked  with  a  flat  wooden  buile  or  skimming^ish,  having  a  short  handle,  so  as  to  press  out  all  the  milk 
that  may  be  lodged  in  the  cavities  of  the  mass.  A  considerable  degne  of  dexterity,  as  well  as  of  strength, 
is  requisite  in  this  manlpulatioii :  for,  if  the  milk  be  not  entirely  removed,  the  butter  will  infallibly  spoil 
in  a  short  time ;  and,  if  it  be  much  worked,  the  butter  will  become  tough  and  gluey,  which  greatly 
debases  iU  quatity  In  some  places  it  is  the  practice  to  beat  up  the  butter  with  two  flat  pieces  of  board, 
which  may,  perhaps,  answer  very  welL  In  this  operation,  some  persons  pour  coM  water  upon  the  butter, 
for  the  purpose  of  washing  it :  this  practice,  however,  is  not  only  useleu,  for  the  butter  can  be  perfectly 
cleared  of  the  milk  without  it ;  but  it  is  also  pernicious,  and  debases  the  quality  of  the  butter  in  an 
astonishing  degree  Nothing  is  so  detrimental  in  a  dairy,  as  water  improperly  used ;  which,  if  mixed  In 
any  way,  either  with  milk  or  butter,  tends  greatly  to  debase  the  quality  of  the  latter. 

63S4.  The  making  up  of  butter  is  the  next  process.  Before  being  sent  to  table  or 
market,  sweet  or  fresh  butter  is  made  up  into  various  forms,  sometimes  in  rolls  or 
cylinders,  six  or  eight  inches  long,  and  from  half  an  inch  to  two  inches  in  diameter,  at 
other  times  in  small  round  figures,  or  casts,  with  impressions  in  relief  from  butter 
moulds.  When  the  butter  is  too  soft  for  the  last  purpose,  it  may  be  put  into  small 
wooden  vessels,  which  may  be  allowed  to  swim  in  a  tub  or  cistern  of  cold  water ;  or 
tbey  may  be  set  in  an  ice-house  for  an  hour  or  two,  or  the  water  in  which  the  small 
vessels  float  may  be  iced.  At  all  events,  whatever  mode  is  adopted,  no  water  ought  to 
be  allowed  to  touch  the  butter.  When  formed  into  the  desired  shapes  it  may  be  placed 
in  dishes,  and  set  in  the  margin  of  the  central  cistern  of  water  till  wanted. 

6325.  In  salting  or  curing  butter  the  use  of  wooden  vessels  is  preferable.  These 
should  previously  be  rendered  as  clean  and  sweet  as  possible,  well  rubbed  with  salt, 
and  the  cavity  between  the  bottom  and  sides  filled  in  with  melted  butter.  An  excellent 
composition  for  preserving  butter  may  be  made,  by  reducing  into  a  fine  powder,  and 
carefully  mixing  together,  sugar  and  nitre,  of  each  one  part,  and  two  parts  of  the  best 
common  salt.  Of  this  composition,  one  ounce  should  be  thoroughly  mixed  with  every 
sixteen  ounces  of  butter,  as  soon  as  the  latter  has  been  freed  from  the  milk  ;  and  the 
butter  must  be  immediately  put  into  the  firkin,  being  pressed  so  close,  as  to  leave  no 
air-holes,  or  any  kind  of  cavities  within  it.  The  surface  must  be  smoothed ;  and,  if  a 
day  or  two  l)e  expected  to  elapse  before  more  can  be  added,  the  vessel  must  be  closely 
covered  up  with  a  piece  of  clean  linen,  upon  which  should  be  laid  a  piece  of  wetted 
parchment,  or  (if  this  be  not  procurable)  with  a  piece  of  fine  linen  dipped  in  melted 
butter,  that  is  exactly  fitted  to  the  edges  of  the  vessel,  all  round,  so  as  to  exclude  the  air 
as  much  as  possible.  When  more  butter  is  to  be  added,  these  coverings  are  to  be  re- 
moved ;  the  butter  is  to  be  applied  close  upon  the  former  layer,  pressing  it  down,  and 
smoothing  it  as  before,  till  the  vessel  be  full.  The  two  covers  are  then  to  be  spread 
over  it  with  the  greatest  care ;  and  a  little  melted  butter  is  to  be  poured  all  round  the 
edges,  so  as  to  fill  up  every  part,  and  effectually  to  exclude  the  air.  A  little  salt  may 
then  be  strewed  over  the  whole,  and  the  cover  be  firmly  fixed  down*  Butter  thus  cured 
does  not  taste  well  till  it  has  stood  at  least  a  fortnight  after  it  has  been  salted ;  but  after 
that  period,  it  acquires  a  rich  marrowy  taste,  and  will  continue  perfectly  sweet  in  this 
climate  for  many  years.  As,  however,  its  quality  is  liable  to  be  impaired  by  being  im- 
properly treated  while  it  is  using,  it  will  be  necessary,  when  the  firkin  is  opened,  first  to 
pare  oflf  a  small  portion  of  the  whole  surface,  especially  near  the  edges,  in  case  the  air 
should,  by  any  accident,  not  have  been  entirely  excluded.  If  it  is  to  be  quickly  con- 
sumed, it  may  be  taken  up  as  it  is  wanted,  without  any  other  precaution  than  that  of 
keeping  it  carefuUy  covered  up ;  but,  on  the  contrary,  if  it  is  to  be  used  very  slowly,  and 
if  the  person  employed  to  take  it  up,  be  not  very  carefUl  in  closing  it  up  each  time  with 
the  covers,  the  part  which  is  thus  exposed  to  the  air,  will  be  liable  to  contract  a  small 
degree  of  randdtty.     To  prevent  the  occurrence  of  this  inconveniencey  when  the  veasel 
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is  opened,  a  strong  brine  of  common  salt  (strong  enough  to  flost  an  egg)  sboold  be 

poured,  when  cold,  upon  the  surface  of  the  butter ;    and  although  the  quality  of  tbe 

latter  will  be  sHghUy  injured  by  the  action  of  the  water  upon  it,  yet  that  is  a  mudi  les 

eTil,  than  the  slightest  rancidity  would  occasion. 

6396.  Wkenbutlar  ittobe  etposedtotke heat  of  a  warm  cUmaie,  itshould beparified bymeltiiigbefcre 
it  Is  lalted  and  pocked  up.  For  tbU  purpose,  let  it  be  put  into  a  proper  veueL  and  this  be  unmawl  inio 
another  containing  water.  Let  the  water  be  heated  ^il  the  butter  be  thoroughly  melted :  let  it  oontiBue 
in  this  state  for  some  time,  when  the  impure  parts  wiil  subside,  learing  at  the  top  a  perfectly  pure  tnos- 
parent  oil  This,  when  it  cools,  will  become  opaque,  and  assume  a  color  nearly  waicinbliog  that  of  die 
orlf^nal  butter,  being  only  somewhat  paler,  and  of  a  firmer  consistence.  When  this  refined  butter  is 
become  a  little  stiff,  but  while  it  is  still  somewhat  soft,  the  pure  part  must  be  separated  finom  the  dr^ 
and  be  salted  and  packed  up  In  the  same  manner  as  other  butter ;  it  will  continue  sweet  much  longer  ia 
hot  climates,  as  it  retains  the  salt  better  than  in  its  original  state.  It  may  also  be  preserred  sweet,  with- 
out salt,  by  adding  to  it  a  certain  portion  of  fine  honey,  perhaps  one  ounce  to  a  pound  of  butter,  nd 
mixing  them  together  thorooffhly.  so  that  they  may  be  perfectly  incorporated.  A  mixture  of  this  soct 
has  a  tweet  pleasant  taste,  and  wiU  keep  for  years  without  becoming  rancid :  there  is  do  doubt,  tbereiaR, 
but  that  butter  might  thus  be  preserved  in  kmg  voyages  without  spoiling. 

63S7.  M  vHrUer  made  butter  is  mostly  pale  or  white,  and,  at  the  same  time,  of  a 
poorer  quality  tlian  that  made  during  the  summer  months,  the  idea  of  excellence  has 
been  associated  with  the  yellow  color  i  hence  various  articles  have  been  employed  in 
order  to  impart  this  color ;  those  most  generally  used,  and  certainly  the  most  whotesone, 
are  the  juice  of  the  carrot,  and  of  tlie  flowers  of  the  marigold,  carefully  expressed  sod 
strained  through  a  linen  cloth.  A  small  quantity  of  this  juice  (and  the  requisite  pro- 
portion is  soon  ascertained  by  experience)  is  diluted  with  a  little  cream,  and  this  mixture 
is  added  to  the  rest  of  the  cream  when  put  into  the  dmrn.  So  small  a  quantity  of  tte 
coloring  matter  unites  with  the  butter,  that  it  never  imparts  to  it  any  particular  taste. 

6328.  The  butter  most  esteemed  in  London  is  that  of  Epping  and  Cambridge ;  the 
cows  which  produce  the  former  feed  during  summer  in  the  shrubby  pastures  of  Eppiog 
forest,  and  the  leaves  of  the  trees,  and  numerous  wild  plants  which  there  abound  are 
supposed  to  improve  the  flavor  of  the  butter.  It  is  brought  to  market  in  rolls  from  oae 
to  two  feet  long,  weighing  a  poun^  each.  The  Cambridgeshire  butter  is  produced  from 
the  milk  of  cows  that  feed  one  part  of  the  year  on  chalky  uplands,  and  tbe  other  in  ricb 
meadows  or  fens ;  it  is  made  up  into  long  rolls  like  the  Epping  butter,  and  genersUj 
salted,  not  cured,  before  brought  to  market.  Sy  washing  it,  and  working  the  salt  out 
of  it,  the  London  cheesemongers  often  sell  it  at  a  high  price  for  fresh  Epping  butter. 

6989.  The  SnSfblk  and  Yorkshire  buUer  is  often  sold  tm  that  of  Cambridgeshire,  to  which  it  is  Dttfe 
inferior.  The  butter  of  Somersetshire  is  thought  to  equal  that  of  E^ng ;  it  is  brought  to  market  in 
dishes,  containing  half  a  pound  each,  out  of  which,  it  is  taken,  washed,  and  put  into  dllftrent  fotiH 
by  the  buttermen  of  Bath  and  Bristol.  The  butter  of  Glouoestenhire  and  of  Oxfordshire  is  very  good; 
it  is  made  up  in  half  pound  packs  or  prints,  packed  up  in  square  baskets,  and  sent  to  the  London  lurfcet 
by  waggon. 

^iXSTThe  butter  qf  the  mountains  cf  TVales  and  Scotland,  and  the  moors,  commons,  and  heeths  of 
England  is  of  excellent  quality,  when  it  is  properly  managed }  and  though  not  equal  in  quantity,  it  often 
ia  confessedly  superior  to  that  produced  from  the  richest  meadows.  Bad  butter  is  more  freauently  tHe 
result  of  mismanagement,  want  of  cleanliness,  and  inattention,  than  of  any  other  cause.  Iruand  would 
produce  the  finest  butter  in  the  empire,  were  it  not  for  the  intolerably  filthy  state  of  their  oowi,  and  tbe 
want  ofdeanliness  in  their  dairies. 

6331.  In  packing  fresh  butter ^  or  butter  salted  only  for  immediate  use,  the  leaves  of 
cal)bage,  white  beet,  or  of  the  garden  orache  {^Atrijilex  hortensis)  are  to  be  preferred.  The 
bottomofUie  basket  should  be  bedded  with  a  thick  cloth,  folded  two  or  three  tiroes ;  tbeo 
a  thin  gause,  dipped  in  cold  water,  spread  over  it,  on  which  the  prints  or  rolls  of  butter 
are  to  be  placed,  each  with  one  or  more  leaves  beneath,  and  smaller  ones  over  it.  The 
lowermost  layer  being  adjusted,  fold  half  of  the  gauze  cloth  over  it,  put  in  another  layer 
in  the  same  way,  and  then  cover  with  the  remainder  of  the  gauze.  Hie  butter  should 
be  put  into  the  basket,  as  well  as  taken  from  thence^  without  being  touched. 

6332.  Wliey  butter ,  as  its  name  implies,  is  butter  made  from  the  wh^^icfa  is  taken  from 

the  curd,  after  the  milk  is  coagulated  for  the  manufacture  of  cheese.     It  is  diiefly  made 

in  those  counties  where  cheese  is  manufiictured,  and  where  it  forms  no  inconsidenble 

part  of  the  profits  of  the  dairy.     In  the  county  of  Derby,  more  butter  is  said  to  be  made 

from  whey  than  from  the  cream  of  milk,  or  from  milk  churned  altogether. 

6333.  Whey  is  dMded  into  two  sortSt  green  and  white,  the  former  escaping  readily  fitim  the  and, 
while  the  latter  is  flreed  f^om  it  by  means  of  pressure^  **  There  are  different  iMlbods  of  extzactiiv  the 
whey.  In  some  dairies  the  whole  whey,  when  taken  fh>m  the  cheese  tub,  is  put  into  pails  or  otber 
vessels,  where  it  remains  for  about  twenty-four  hours ;  when  it  is  creamed,  ana  the  whey  is  applied  to 
tbe  use  of  calves  and  pigs,  which  are  said  to  thrive  as  well  mi  it,  after  the  cream  has  been  taken  tnn  it 
as  before.  The  cream,  when  skimmed  off  tbe  whey,  is  put  into  a  brass  pan  and  boiled,  and  aAervaidi 
set  in  pans  or  jars,  where  it  remains  till  a  sufficient  quantiiy  for  a  churning  be  procured,  which,  is  Isqp 
dairies,  happens  generally  once,  but  sometimes  twice  in  the  week." 

6334.  Butter  forming  an  imporiarU  article  of  commerce  as  well  as  food,  the  l^slstuie 

has  passed  various  statutes  respecting  its  package,  weight,  and  sale,     llie  principsi  of 

these  are  the  36th  and  38th  of  Geo.  III. 

SscT  V.     Of  the  Process  qf  Cheese-maldng. 
6335*  The  productum  vf  cheese  includes  the  making  of  rennet^  the  sdbction -of  a  Color- 
ing matter,  the  setting  of  the  curd,  and  the  management  of  tbe  cheese  in  the  pros. 
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6339.  The  mUk/resh  dravni  from  the  cow  is  to  be  immediately  strained  into  the  dishes 
or  shallow  troughs,  if  these  are  used,  in  order  to  promote  cooUng,  as  the  surest  guard 
against  fermentation.  The  same  object  may  be  attained  by  repeatedly  drawing  off  the 
milk  from  the  coolers,  and  pouring  it  back  again. 

6337.  To  understand  what  rennet  is  and  its  tues  it  is  necessary  to  premise  that  milk 
is  no  sooner  taken  into  the  stomach,  than  it  becomes  curdled  by  the  operation  of  the 
gastric  juice,  as  every  one  who  has  seen  much  of  infant  children  must  have  observed. 
What  is  called  rennet  is  nothing  more  than  the  stomach  of  an  animal  in  which  the  gas- 
tric juices  are  preserved  by  means  of  salt.  The  application  of  any  kind  of  acid  will 
cause  milk  to  coagulate,  as  well  as  the  infusion  of  several  plants,  as  ladies*  bedstraw 
(Galium  verum),  butter- wort  ( Pingiticula  ru%aru),and  others.  With  the  former  plant 
the  Jews  coagulate  the  milk  for  all  their  cheese ;  the  Mosaic  law  prohibiting  them  to 
mingle  meat  with  milk,  and  rennet  they  consider  as  meat.  The  maw  or  stomach  of 
ruminating  animals,  which  admit  of  obtaining  the  gastric  juice  in  a  less  mixed  state  than 
those  of  others,  and  chiefly  of  a  young  calf  that  has  been  kUIed  before  the  digestion  is 
perfected,  is  almost  universally  preferred  as  rennet.  Thb  bag  or  maw  is  cleaned  and 
salted  in  different  ways  in 'different  districts;  but  the  following  method  described  by 
Marshal  in  his  Rural  Economy  of  Norfolk,  is  considered  as  one  of  the  best.  "  Take 
a  calf's  bag,  maw,  or  stomach ;  and  having  taken  out  the  curd  contained  therein,  wash 
it  clean,  and  salt  it  thoroughly  inside  and  out,  leaving  a  white  coat  of  salt  over  every 
part  of  ft.  Put  it  into  an  earthen  jar,  or  other  vessel,  and  let  it  stand  three  or  four 
days ;  in  which  time  it  will  have  formed  the  salt  and  its  own  natural  juice  into  a  pickle. 
Take  it  out  of  the  jar,  and  hang  it  up  for  two  or  three  days,  to  let  the  pickle  drain  from 
it.  Re-salt  it,  place  it  again  in  a  jar,  cover  it  tight  down  with  a  paper,  pierced  with  a 
large  pin,  and  in  this  state  let  it  remain  till  wanted  for  use.  In  this  state  it  ought 
to  be  kept  twelve  months;  it  may,  however,  in  case  of  necessity,  be  used  a  few  days 
aflcr  it  has  received  a  second  salting ;  but  it  will  not  be  so  strong  as  if  kept  a  longer 
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SaSB,  In  order  to  prejiare  this  rennet  for  use,  Marshal  gives  the  following  directions  ; 
"  Take  a  handful  of  the  leaves  of  sweet-briar,  the  same  quantity  of  the  leaves  of  the  dog 
rose,  and  the  like  quantity  of  bramble  leaves ;  boil  them  in  a  gallon  of  water,  with  three 
or  four  handfuls  of  salt,  about  a  quarter  of  an  hour ;  strain  off  the  liquor,  and,  having 
let  it  stand  till  perfectly  cool,  put  it  into  an  earthen  vessel,  and  add  to  it  the  maw,  pre- 
pared as  above  To  this  is  added,  a  good  sound  lemon,  stuck  round  with  about  a 
quarter  of  an  ounce  of  doves,  which  give  the  rennet  an  agreeable  flavor. " 

6339.  The  strength  of  the  rennet  thus  prepared  will  increase  in  proportion  to  the  length 
of  time  during  which  the  bag  remains  in  the  liquor ;  the  quantity  to  be  used  for  the 
purpose  of  coagulating  milk  can,  therefore,  be  ascertained  only  by  daily  use  and  occu. 
pation.  In  general,  however,  it  may  be  stated,  upon  the  average,  that  somewhat  less 
than  half  a  pint  of  wine  measure,  will  suffice  for  fifty  gallons  of  milk,  for  which  quantity, 
in  Gloucestershire,  the  practice  is  to  employ  about  one  third  of  a  pint  Throughout 
the  whole  process  of  preparing  and  preserving  rennet,  too  much  attention  cannot  be 
given  to  its  cleanliness  and  sweetness ;  for  if  it  be  kept  too  long,  so  as  to  become  foul 
or  tainted,  the  cheese  will  invariably  become  affected  by  it,  and  will  prove  unfit  for  use. 

6340.  In  Holland  a  anaH  quantity  of  the  muriatic  acid  is  used  instead  of  rennet ;  and  it  is  the  use  of  this 
article  which  gives  to  the  Dutch  cheese  that  pungent  relish,  which  induces  so  many  persons  to  prefer  It 

6341.  Coloring  matter.  As  cheese  in  its  native  state,  that  is,  such  as  is  well  manu- 
factured, being  put  together  in  proper  time,  the  milk  being  of  a  proper  degree  of 
warmth,  and  in  all  other  respects  properly  pressed,  salted,  and  dried,  is  uniformly  of  a 
bright  yellow  cast,  the  idea  of  excellence  is  generally  attached  to  cheese  of  siich  a  color. 
Hence  it  has  become  necessary  for  the  dairyman,  who  would  dispose  of  his  cheese  to 
advantage,  to  impart  a  light  yellow  orange  color  to  it  by  artificial  means.  Formerly, 
turmeric,  marigolds,  hawthorn  buds,  and  other  vegetables,  were  employed  for  this  pur- 
pose ;  but  these  have  long  since  been  rejected  for  the  ^Spanish  Amotto,  which  is  unques- 
tionably the  best  ingredient  of  the  kind  that  can  be  used  for  the  coloring  of  cheese.  It 
is  a  preparation  of  the  roueon  or  amotto  tree  (Bixa  oreUaiusj  Lin.  fig,  204.),  which  is  a 
native  of  America.  The  red  pulp,  that  covers  the  seeds  of  this  tree,  is  suspended  in 
hot  water,  and  aUowed  to  subside,  and  when  dry,  is  formed  into  cakes  or  balls,  which 
are  further  set  aside,  until  they  become  completely  dry  and  firm.  One  ounce  of  this 
substance,  when  genuine,  will  be  sufficient  to  color  an  hundred  weight  of  cheese ;  and 
this  is  the  common  allowance  in  the  county  of  Gloucester;  in  Cheshire,  the  weight  of  a 
guinea  and  a  half,  is  considered  to  be  sufficient  for  a  cheese  of  sixty  pounds  weight, 
llie  usual  mode  of  applying  the  amotto  is,  to  dip  a  piece,  of  the  requisite  size  and 
weight,  in  a  bowl  of  milk,  and  rub  it  on  a  smooth  stone,  until  the  milk  assume  a  deep 
red  color.  Hiis  infusion  is  to  be  added  to  the  milk,  of  which  cheese  is  intended  to  be 
made,  in  such  a  quantity  as  will  impart  to  the  whole  a  bright  orange  color,  which  will 
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become  the  deeper  in  proportion  to  the  age  of  the  dieeee.     The  mUing  of  the  ■motto 

in  no  respect  affects  either  its  taste  or  smell. 

6349.  /iilArcoim/ir^C3k«^cMfv,howeTer,a<omewhatdiilfereQtpncUoeoblaliUL  Them,  when  the  eobr. 
ing  nutter  Is  wanted,  it  i«  utual  to  tie  up  as  much  of  the  substance  as  may  be  deemed  sufficicot,  ia  i 
linen  Tag ;  and  putting  it  into  half  a  pint  of  warm  water,  to  let  it  stand  over  night  Ip  the  morning,  im- 
mediately  before  the  milk  is  coagulated,  the  wbcrie  of  th^  inAiskm  is  tnixed  with  it  io  the  clmst  tiiK  ad 
the  rag  is  dipped  in  the  milk,  and  rubbed  on  the  palm  of  the  hand,  until  all  the  coloring  matter  it  eon- 
pletely  extracted.  A  more  simple  method  is  directed  by  Parkinson :  *'  TVike,**  says  be,  **  a  piece  shoot  tbe 
sixe  of  a  hasel  nut,  put  it  into  a  pint  of  milk  the  night  before  you  intend  to  make  cheese,  and  it  will  disMtbc. 
A'dd  it  to  the  milk  at  the  time  tbe  rennet  is  put  m.  Tbe  quantity  will  suilioe  to  color  a  cheese  of  tveaiy 
pounds  weight"  {ParUntOH  on  Uve  Stock,  vol.  L  p.  62.) 

6343.  Setting  the  curd.  The  proper  season  for  making  cheese  is  from  tlie  beginning 
of  May  till  the  close  of  September,  or,  in  favorable  seasons  till  the  middle  of  October. 
Very  good  cheese,  however,  may  be  made  in  winter,  provided  the  cows  be  well  fed.  A 
certain  elevation  of  temperature  is  requisite  to  tlie  coagulation  of  milk,  and  it  may  natur- 
ally be  supposed  to  be  nearly  that  of  the  stomachs  of  milk.taking  animals.  Marshal 
is  of  opinion  that  from  85  to  90  degrees  of  heat,  and  two  hours  of  time  are  the  fitteit 
for  coagulation.  Climate,  season,  weather,  and  pasture  may  require  that  these  limits 
should  sometimes  be  violated.     Milk  produced  from  poor  clays  will  require  to  be  coa- 

Sulated  at  a  higher  temperature  than  that  which  is  procured  from  rich  pastures.  In  some 
siries  the  milk  is  beatad  to  the  proper  temperature ;  but  the  most  approved  practice  is 
to  mix  boiling  water  in  such  a  proportion  as  shall  render  the  milk  of  a  proper  degree  of 
heat  to  receive  the  rennet;  this  the  thermometer  should  be  used  to  determine.  Io  hot 
weather  the  milk  in  the  cows*  udders  is  liable  to  become  very  much  agitated  by  their 
'  running  about,  or  being  driven  to  too  great  a  distance  :  so  that  if  rennet  be  put  to  it  ia 
this  state,  the  curd,  instead  of  coming  in  one  or  two  hours,  will  require  three,  four, 
or  five  hours,  and  will  be  so  spongy,  tough,  and  in  every  respect  so  imperfect,  as  to  be 
scarcely  capd)le  of  being  confined  in  the  press  or  vat ;  and  when  released  from  the  presi, 
it  will  heave  or  split,  and  be  good  for  little.  Whenever  therefore  cows  are  discovered  to 
be  in  this  state,  which,  perhaps,  can  scarcely  be  avoided  during  very  hot  weather,  where 
cows  are  pastured  abroad,  in  unsheltered  grounds,  or  where  water  is  not  within  their 
reach ;  it  will  be  advisable  to  add  some  cold  fresh  spring  water  to  the  milk  as  soon  as  it 
is  brought  into  the  dairy.  The  quantity  to  be  mixed,  in  order  to  impart  the  proper 
degree  of  heat,  can  in  this  case  only  be  regulated  by  experience  and  the  use  of  tbe 
thermometer.  The  effect  of  the  water  thus  added,  will  in  both  cases  be,  to  make  tbe 
rennet  take  effect  much  sooner,  and  consequently  to  accelerate  the  coaguladoo  of 
the  milk. 

6344.  The  proportion  of  rennet  and  time  requisite Jirr  coagulation  have  been  already  men- 
tioned (6339. 6343.) ;  too  much  rennet  ought  not  to  be  put  in,  otherwise  the  cheese  will  be 
ready  to  heave,  as  well  as  become  rank  and  strong ;  the  same  effects  will  also  be  produced 
if  the  rennet  t>e  made  with  bad  or  foul  materials,  or  if  it  be  too  strong  to  operate  in  tbe 
given  time  (two  hours).  During  the  process  the  milk  ought  to  be  covered  so  ss  not 
to  lose  more  than  five  or  seven  degrees  of  its  orginal  heat.  One  or  two  handfiils  of  salt 
added  previously  to  mixing  the  rennet  will  promote  coagulation.  Some  put  in  a  bow^ 
which  is  an  absurd  ancient  custom,  is  injurious  rather  than  useful. 

6345.  ffhen  the  coagulation  has  taken  place,  the  curd  b  broken  or  cut  with  a  cheese 
knife,  which  causes  tiie  whey  to  rise  through  tlie  incisions,  and  the  curd  sinks  with  more 
ease.     After  a  short  time  the  cutting  is  repeated,  still  more  freely  than  before ;  and  b 
continued  until  the  curd  is  reduced  to  small  uniform  particles,     lliis  operation  will  re- 
quire about  three  quarters  of  an  hour :  the  cheese  tub  is  again  covered  with  a  doth,  and 
is  allowed  to  remain  for  the  same  time.     When  the  curd  lias  sunk  to  the  bottom  of  the 
vessel,  the  whey  is  taken  off  by  the  hand,  or  by  means  of  a  skimming-dish ;  anolbcr 
quarter  of  an  hour  should  now  be  allowed  for  the  curd  to  settle,  drain,  and  become  aoikif 
before  it  is  broken  into  the  vat,  as  it  prevents  the  fat  from  being  squeeted  out  througb 
the  fingers,  and  of  course  contributes  to  improve  tbe  quality  of  the  cheese.     SomerimM 
in  addition  to  the  skimming-dish,  a  semicircular  board  and  wei^^  adapted  to  tbe  mt  of 
the  tub,  are  employed.     The  curd  is  again  cut  as  before,  in  order  to  promote  tbe  five 
separation  of  the  whey,  and  pressure  is  again  applied  till  it  be  wholly  drawn  olE    Gicat 
attention  is  requisite  in  conducting  this  part  of  the  business;  and  if  any  particles  of  slip 
curd  should  be  seen  floating  in  the  whey,  it  ought  to  be  carefully  laded  off  with  tbe 
whey ;  as  it  will  not  incorporate  with  the  solid  curd,  but,  dissolving  in  the  cheesy 
causes  whey-springs,  as  already  mentioned,  and  materially  impairs  its  soundness.    If 
the  whey  be  of  a  green  color,  when  loaded  or  presaed  out,  it  is  a  certain  criterion  tfasi 
the  curd  has  been  properly  formed :  but  if  it  be  of  white  color,  it  is  equally  certain  tbat 
the  coagulation  is  imperfect,  the  cheese  will  be  sweet,  and  of  little  value,  and  omcb 
valuable  caseous  matter  will  be  completely  thrown  avray.     In  the  counties  of  Noribft 
and  Suffolk,  the  cheese  manufacturers  have  recourse  to  a  somewhat  diftrent  method  ftr 
extracting  the  whey,  which  is  worthy  of  notice :  when  they  think  tbe  milk  saflicicadj 
coagulated,  they  lay  a  strainer  in  a  baaket  made  for  the  purpose ;  into  which  they  pot  Iks 
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k.  curd,  and  suffer  it  to  remain  there  for  some  time  to  drain,  before  tfaey  break  the  curd. 

When  the  curd  is  suffidently  drained,  it  is  put  into  two  or  three  separate  vessels,  and  is 
B  broken  with  the  hand  as  small  as  possible.     During  this  part  of  the  process,  salt  is  scat- 

t  tered  over  the  curd,  and  intimately  mixed  with  it ;  the  proportion,  however,  has  not  been 

^  correctly  ascertained,  and  is  regulated  by  experience. 

g  6346.  Management  in  the  jireu.     The  breaking  and  salting  completed,  a  cloth  is 

'  spread  over  the  cheese  vat,  and  the  broken  curd  being  packed  into  it,  and  covered  up 

\  with  the  cloth,  a  smooth  round  board  is  laid  over  the  vat ;  which  is  usually  filled  to  the 

height  of  one  inch  above  the  brim,  to  prevent  the  curd  from  shrinking  below  its  sides, 

■  when  the  whey  is  squeesed  out.     The  whole  is  then  put  into  a  press  for  two  hours,  and 

I .  as  it  is  of  the  utmost  importance  that  every  drop  of  whey  should  be  expressed,  skewers 

are  thrust  into  the  cheese  through  the  holes  in  the  lower  part  of  the  vat  to  facilitate  ita 

I  escape.     The  two  hours  expired,  the  cheese  is  taken  out,  and  put  into  a  vessel  of  warm 

or  hot  whey  for  an  hour  or  two,  in  order  to  harden  its  skin.     On  taking  the  cheese  out 

^  of  the  whey  it  is  wiped  dry,  and  when  it  has  become  cool,  is  wrapped  in  a  clean  dry 

21  cloth,  of  a  finer  texture,  and  again  submitted  to  the  press  for  six  or  eight  hours.     The 

,^  cheese  is  now  turned  a  second  time,  and  is  taken  to  the  salting  room,  where  it  is  rubbed 

on  each  side  with  salt ;  after  which  it  is  wrapped  in  another  dry  cloth,  of  a  finer  texture 

J  than  either  of  the  preceding  cloths,  and  is  again  pressed  for  twelve  or  fourteen  hours ;  if 

any  edges  project  these  are  pared  off,  and  the  cheese  being  laid  upon  a  dry  board,  is 

*     •  turned  every  day.     In  the  salting  room  cheese  should  be  kept  warm  until  it  has  had  a 

sweat,  or  has  become  regularly  diy  and  somewhat  stiff;  as  it  is  warmth  that  ripens  cheese, 

improves  its  color,  and  causes  it  when  cut  to  have  a  flakey  appearance,  which  is  the 

surest  sign  of  superior  excellence. 

6347.  Management  in  the  cheese-room*  After  the  processes  of  salting  and  drying  are 
completed,  the  cheeses  are  deposited  in  the  cheese- room  or  loft,  which  should  be  airy  and 
dry  ;  but  on  no  account  should  hard  and  soft  cheeses  be  placed  in  the  same  room,  for 
the  dampness  or  moisture  arising  from  the  latter,  will  cause  the  hard  cheese  to  chill, 
become  thick-coated,  and  often  spotted.  Throughout  the  whole  process  of  cheese- 
making,  the  mintitest  attention  will  be  requisite :  for  if  the  whey  be  imperfectly  ex- 
pressed, or  the  rennet  be  impure,  or  the  cheese  be  not  sufiSciently  ndted,  it  will  become 
*  rank  and  pungent.  For  this  defect  there  is  no  remedy.  The  imperfect  separation  of 
the  whey  will  cause  cheese  to  heave  or  swell,  as  well  as  to  run  out  at  the  sides.  In 
order  to  prevent  as  well  as  to  stop  this  heaving,  the  cheese  must  be  laid  in  a  moderately 
^  cool  and  dry  place,  and  be  turned  regularly  every  day.    If  the  heaving  be  very  consider, 

able,  the  cheese  must  be  pricked  on  both  sides  in  several  places,  particularly  where  it  is 
^  most  elevated,  by  thrusting  a  skewer  into  it :  by  tliis  pricking,  tliOugh  the  heaving  will  not 

^  be  altogether  prevented,  a  pas^ge  will  be  given  to  the  confined  air,  the  heaving  or 

swelling  will  consequently  be  considerably  reduced,  and  the  cavities  of  the  cheese  will  be 
'  less  offensive  to  the  eye.     Another  remedy  for  hawing  in  cheese,  consists  in  applying 

a  composition  of  pitre,  and  bole  armeniac,  which  is  vended  in  the  shops  under  the  name 
'*  of  cheete-powder.     It  is  prepared  by  mixing  one  pound  of  saltpetre  with  half  an  ounce 

[  of  bole  armeniac  thoroughly  together,  and  reducing  them  to  a  very  fine  powder.    About 

a  quarter  of  an  ounce  of  this  is  to  be  rubbed  on  a  cheese,  when  put  a  second  and  third 
time  into  the  press,  half  on  each  side  of  the  cheese  at  two  different  meals,  before  the  salt 
t  is  rubbed  on,  that  the  cheese  may  be  penetrated  with  it.     This  preparation  is  very  bind- 

ing, and  sometimes  proves  serviceable,  but  the  nitre  is  apt  to  impart  an  acid  taste ;  and  if 
[  too  much  be  applied,  and  the  cheese  should  be  exposed  to  too  great  heat,  the  quantity  of 

b  air  already  confined  in  it  will  be  mcreased  by  fermentation,  and  the  cheese  will  swell 

(  much  more  than  it  would,  if  no  powder  had  been  rubbed  in.     The  greatest  care,  thervi- 

fore,  will  be  necessary  whenever  this  remedy  is  adopted. 

^  6S48w  Hard  and  spoiled  cheese  may  be  restored  in  the  following  manner :  take  four  ounces  of  pearl-««b, 

;  and  pour  cweet  white  wine  over  it,  until  the  mixture  ceaaet  to  eftrreace.    Filter  the  solution,  dip  into  it 

dean  linen  d<^s,  cover  the  cheeic  with  them,  and  put  the  whole  into  a  cool  place,  or  dry  cellar.  Repeat 
*  this  prooeas  every  dav,  at  the  same  Ume  turning  the  cheese,  and,  if  necessary,  conUnue  it  for  several  weeks, 

}  Thus  the  hardest  and  most  insipid  cheese,  it  is  affirmed,  has  frequently  recovered  its  former  flavor. 


Skct.  VI.  Catalogue  of  the  different  Sorts  of  Cfteeses  and  other  Preparations  made 

from  MUk. 

6349.  Of  cheeses^  we  shall  first  enumerate  the  British  sorts,  and  next,  those  peculiar 
to  foreign  countries :  the  description  of  each  will  be  such  as  to  enable  any  ingenious 
dairyist  to  imitate  them. 

6350.  The  brtek-bat  cheese  Is  so  named  from  the  form  of  the  mould ;  it  Is  formed  of  new  milk  and  cream 
in  the  proportion  of  two  gallons  of  the  former  to  a  quart  of  the  latter.  It  is  prindpally  made  in  Wiltshire  in 
the  month  of  September,  and  should  not  be  cut  until  it  is  twelve  months  old. 

6S51.  Chedder  cheese,  so  named  fh>m  the  vale  of  that  name  in  Somersetshire,  where  it  is  exdusively 
made.  It  is  made  in  cheeses  about  thirty  pounds  each,  which  have  a  spongy  appearance,  and  the  eyes  are 
fflled  with  a  limpid  and  rich,  but  not  rancul  oil. 

eSSi.  Cheshire  cheese  la  in  universal  esteem ;  it  Is  made  flrom  the  whole  of  the  milk  and  cream,  the 
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xBoming*!  milk  being  nixed  vltli  that  of  the  preoeffiag  evening,  previously  wanned.    Tbe  j 
it  dxty  pofinds  each  dieese. 

635a  DtuUop  eheeae^  wo  named  ftxmi  the  parish  of  Dunlop  in  Ayrshire,  where  it  was  originallT 

the  whole  of  the  cream  'goes  with  the  card ;  the  cheeses  are  flrom  twentv  to  sixty  pounds  weigte,  aiad  i» 
coloring  matter  is  used.  A  cheese  in  every  respect  similar  is  made  in  I)erbyshire,  exceptiiig  *K»t  (hoe 
last  are  generally  of  a  smaller  sise. 

6354.  Gloucetter  eheete  is  in  very  considerable  demand  from  its  mild  taste,  which  suits  moet  pnlata,  es- 
pecially thoae  of  the  young  and  of  simple  habits :  there  are  two  kinds,  double  and  single,  tbe  fint  "*=»'*» 
from  the  milk  and  cream,  and  the  latter  with  the  milk  deprived  of  about  half  the  cream :  the  latter  are  of 
ONirse  the  least  valuable ;  but  as  they  may  be  often  mlstaxen  for  the  former,  upright  dalrvmen.  m«—k,i 
observes,  impress  a  heart-shaped  stamp  upon  them  to  distinguish  them  from  the  fwmer.  Ybey  are  BMke 
of  various  sixes,  from  twenty  to  seventy,  or  even  eighty  pounds  woght,  but  generally  ^from  fifrj  to  axtr 
pounds. 

6355.  Green,  or  »age  ckeete,  is  made  by  steeping  over  night  in  a  proper  quantity  of  milk,  two  paits  <se 
sage,  one  part  of  marigold  leaves,  and  a  little  parsley,  after  they  have  been  bruised.  On  tbe  foikwiBc 
morning,  megreetu^  milk  is  strained  off,  and  mixed  with  .about  one  third  of  the  whole  quantity  intended 
to  be  run  or  coagulated.  The  green  and  white  milks  are  run  separately,  the  two  curds  being  kept  apu-z 
until  they  be  ready  for  vatting :  these  may  be  mixed,  either  evenly  and  intimatdy,  or  irrwaUrlv  and 
fitnclAilly,  according  to  the  pleasure  of  the  manufacturer,  llie  management  is  the  same  as  tor  nMlnnffp 
cheese.    Green  cheeses  are  made  in  the  vale  of  Gloucester,  as  also  in  Wiltshire. 

6356.  UtKolnskire  Aeete  is  made  bv  adding  the  cream  of  one  meal's  milk  to  that  which  comes  inmcA. 
ately  ftt)m  the  cow ;  it  is  pressed  ^tly  two  or  three  times,  and  is  turned  for  a  few  days  previoudr  to  behv 
used.  It  is  chiefly  made  in  spnng,  but  the  richest  is  that  made  in  autumn.  It  wul  not  keep  iSvrr 
three  months.  "^ 

6357.  Nojrfotk  cheese  is  made  from  the  whole  of  ;the  milk  and  cream ;  the  ttie  Is  ftum  thirty  to  fiftv 
pounds ;  it  is  generally  colored  yellow,  and  is  reckoned  a  good  keeping  cheese. 

6358.  Sqflt  or  tl^p-coat  cheese^  is  made  frxmi  new  milk  not  from  the  cow,  and  the  afterings  •  and  what 
Is  required  to  make  one  pound  of  butter,  will,  in  general,  make  one  pound  of  cheese :  this  is  a  ■wtaP  ma 
rich  cheese,  which  must  be  used  imroedialely. 

6359.  StUUm  cheese y  which,  ftt>m  its  peculiar  richness  and  flavor,  has  been  called  the 


imi  inio  s  uere  \o  araiii  gnuiuaiiy }  wnue  araining,  u  is  genuy  pressea  ciu  it  Decuroes  firm  and  drv 
t  is  placed  in  a  vat,  a  box  made  exactly  to  fit  it ;  as  it  is  so  extremely  rich,  that  without  this  prvcsatian! 
it  is  apt  to  bulge  out,  and  break  asunder.  It  is  afterwards  kept  on  dry  boards,  and  turned  daily  with  ckS 
binders  round  It,  which  are  tightened  as  occasion  reouires.  After  being  taken  out  of  the  vat  the  ciieeae 
is  closely  bound  with  cloth  till  it  acquires  sufficient  firmness  to  support  itself :  when  these  cloths  are  iv. 
moved,  each  cheese  is  brushed  once  every  day  for  two  or  three  montfis,  and  if  the  weather  be  moist,  twire 
every  day  -,  the  tops  and  bottoms  are  treated  in  a  similar  manner  daily  before  the  cloths  areukcn  i£ 
Stilton  cheese  derives  its  name  firom  the  town  where  it  is  almost  exclusively  told ;  it  is  made  pcincinllT 
in  Leicestershire,  though  there  are  also  many  who  manufacture  it  in  the  counties  of  HuDtlnsdoal^t. 
land,  and  Northampton.  Sometimes  the  cheeses  are  made  in  a  net,  resembling  a  cabbage  net,  which  sivs 
them  the  form  of  an  acorn,  but  these  are  neither  so  good  nor  so  richly  flavored,  as  those  -^i^  in  n^ 
having  a  thicker  coat,  and  being  deficient  in  that  mellowness  which  causes  them  to  be  in  such  eeoeral  sr 
quest  {Bath  Papers^  vol.  ill  p.  152, 153.)  Stilton  cheese  is  not  reckoned  to  be  sufBctcnUy  i^low  for 
cutting,  until  it  is  two  years  old,  and  is  not  saleable  unless  it  is  decayed,  blue,  and  moist  In  enter  ca 
mature  them  the  more  rapidly,  it  is  a  frequent  practice  to  place  the  cheeses  in  buckets,  which  m 
covered  over  with  hone^dung.  wine  is  also  reputed  to  be  added  to  tbe  curd,  in  order  to  aaxlerxi»  tl^ 
ripening  of  the  cheese.  "* 

6300.  Cottenham  cheese,  from  the  town  'of  that  name  in  Cambridgeshire,  is  a  thicker  kind  of  n 

cheese  than  the  Stilton }  its  superior  delicacy  and  flavor  are  attributed  to  the  fragrant  nature  ofth^ 
herbage  on  the  commons  on  which  the  cows  are  pastured,  and  according  to  Professor  BCartTU  to  cfa* 
prevalence  of  Foa  aquatica  and  pratensis.;  ^  ' 

6361.  Suffolk  or  skim  cheese  is  made  of  skimmed  milk :  it  forms  a  part  of  every  ship's  stores,  not  banv  « 
much  af!lM:ted  by  heat  as  richer  cheese,  nor  so  liable  to  decay  in  long  voyages.  ^* 

6362.  Wiltshire  cheese  is  made  of  new  milk  coagulated  as  it  comes  from  the  cow. 


ouantity  of  skimmed  milk  is  added.  In  some  dairies  it  is  manufactured  in  winter  ms  well  as  summer  •  in  t^ 
former  case  it  is  liable  to  become  scuziy  and  white  coated  \  the  last  of  which  defecu  is  frequentlv  coiMkri 
by  a  coat  of  red  paint  ^        '    — n-n««^ 

6363.  Of  foreign  ckeeses,  the  most  common  is  the  Dutch  cheese ;  this  is  prepared  much 
in  the  same  manner  as  the  Cheshire  cheese,  excepting  that  muriatic  acid  is  used  instead  of 
rennet,  which  renders  it  pungent,  and  preserves  it  from  mites ;  that  of  Gouda  is  pr^errcd 

6.364.  Parmesan  cheese  was  formerly  supposed  to  be  made  from  the  milk  of  goats, 
but  it  is  merely  a  skim-milk  cheese,  the  curd  hardened  by  heat,  well  salted,  pressed  and 
dried,  long  kept,  and  rich  in  flavor  from  the  rich  herbage  of  the  meadows  of  the  Po, 
where  the  cows  are  pastured. 

63S5.  The  process,  according  to  Pryce,  (Bath  Papers,  voL  vU.)  is  as  foUows :  —the  evenins*s  milt  »a»p 
having  been  skimmed  in  the  morning,  and  standing  till  ten  o'clock,  and  the  morning*^  milk  skimmad  «•«»» 
two  hours  after  it  is  drawn  from  the  cow,  are  mixed  together.    The  mixture  is  then  susoended  inao^rT 
cauldron  over  a  wooden  fire  (Jg  3a),  and  frequently  stirred  UU  it  attains  about  82«»  of  ^ihrenheit  •  tS\S^ 
net  Is  then  put  in,  and  the  copper  being  removed  from  the  fire,  the  coaguUtion  quickly  takes  tAatJ  TZt^ 
curd  Is  afterwards  worked  with  a  stick  tiU  it  is  reduced  to  a  small  grain.    The  whey  iraTocaiDS  fh*  ^f 
face,  and  a  nart  of  it  being  taken  out,  the  cauldron  is  again  turned  over  the  fire,  and  its  conteobi  braaH?^ 
nearly  a boUing  heat    A  little  saflnron  Is  now  added  to  impart  color,  the  whole beinjt  all  th«  whi?»JK 
stirred,  and  the  superintendant  examining  it  from  time  to  time  with  his  finger  and  ttiumb   tn  mm^ 
the  exact  moment  when  the  curd  shall  have  become  sufficientiy  solid.      When  this  is  the  ease   theVl»dL 
dron  is  removed  from  the  fire,  and  the  curd  allowed  tc  subside ;  three  fourths  of  the  wh^  il  tSL 
drawn  off,  water  poured  round  the  bottom  of  the  cauldron  outside  to  cool  it,  so  as  to  admit  of  a  cfe^  h^^ 
passed  below  the  curd,  which  is  thus  brought  up  and  p\aced  in  a  tub  to  clear.      When  drained  it  ir»f 
into  a  wooden  hoop,  and  about  half  a  hundred  weight  laid  on  it  for  half  an  hour  •  the  cloth  u'  thm  wT 
moved,  and  the  cheese  being  replaced  in  the  hoop  Is  laid  on  a  shelf ;  here  It  remains  for  two  or  tbn^d^ 
at  the  end  of  which,  it  is  sprinkled  over  with  salt  j  thU  sprinkling  is  repeated  everr  teeoodd^ki 
about  thirty  days  If  it  be  summer,  and  for  about  forty  or  fifty-five  days  if  itbe  winter   after  »hiS^  .a 
frirther  attention  is  required.    The  best  Parmesan  cheese  U  that  which  has  been  kept 'for  three  ^litr 
years,  but  none  is  ever  carried  to  market  for  sale,  until  it  has  been  kept  at  least  six  months.         • 

6366.  Swiss  cheese  is  of  several  varieties,  mostly  of  skimmed  or  partially  skimmed 
milk,  and  manufactured  like  the  Parmesan.  Its  varied  and  rich  flavor  b  more  owinw  id 
the  herbage  of  the  pastures,  than  the  mode  of  making  ;  and  some  aorta^  as  tbe  Gni^re 
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(so  called  from  the  bailiwick  of  that  name  in  the  canton  of  Fribourg),  are  flavored  by 

the  dried  herb  of  Melilotus  officinalis  (^.  46.)  in  powder.     Gruy^  cheeses  weigh  from 

forty  to  sixty  pounds  each,  and  are  packed  in  casks  containing  t6n  cheeses  each,  and 

exported  to  the  most  distant  countries.     This  cheese  requires  to  be  kept  in  a  damp  place, 

and  should  frequently  be  washed  with  white  wine,  to  preserve  it  from  the  depredations 

of  insects.     Ncufchatel  is  celebrated  for  a  very  fine  sort  of  cheese  made  there,  which  in 

shape  reseml>les  a  wash-hand  ball. 

6367.  WettpliaUa  eheeae  \t  of  the  ikim-mllk  kind,  and  of  a  different  character  flrom  any  of  tboie  hitherto 
dewribed.  The  cream  it  allowed  to  remain  on  the  millc  till  the  latter  is  in  a  ralMictd  state ',  it  is  then 
removed,  and  the  milk  placed  near  a  fire  spontaneously  to  coagulate.  The  curd  is  then  put  into  a  coarse 
bag,  and  loaded  with  ponderous  stones  to  express  the  whey ;  in  this  dry  sute  it  is  rubbed  between  the 
hands,  and  crumbled  into  an  empty  clean  milk  vat,  where  it  remains  from  three  to  eight  davs  acooiding 
as  the  cheese  is  Intended  to  be  strong  or  mild.  During  this  port  of  the  process,  which  is  called  mellowlDg, 
the  curd  undergoes  the  putrid  lermentation,  and  acimires  a  coat  or  skin  on  the  top,  before  it  is  taken  out 
of  the  vessel,  and  kneaded  into  balls  or  cylinders  witn  the  addition  of  a  considerable  portion  of  carraways, 
salt,  and  butter ;  or  oocasionalW  a  small  Quantity  of  pounded  pepper  and  cloves.  \Vnen  over  .mellowed  a 
third  part  of  firesh  curds,  likewise  crumtded  into  small  pieces,  is  superadded,  to  prevmt  or  correct  its 

Sutrid  tendency.  As  the  balls  or  cheeses  do  not  exceed  three  or  four  ounces  eacn  in  wnght,  they  soon 
ry  in  the  open  air.  and  are  then  fit  for  use.  When  nearly  dry  they  are  sometimes,  for  the  palate  of 
e^cures,  suspended  in  a  wood  fire  chimney,  in  a  net,  for  several  weeks  or  months ;  and  both  their  taste 
and  flavor  are  said  to  be  remarkably  improved,  whether  kept  in  a  dry  air,  or  subjected  to  the  action  of 
smoke  Tliis  sort  of  cheese,  M.  Hochhcimer,  who  describes  it,  affirms  to  be  prdTerabie  to  the  Dutch, 
Swiss,  and  even  Parmesan  cheese.    It  Is  sometimes  to  be  had  in  London,  but  is  not  very  common. 

fiiffi.  Poiatoe  ckee$e  is  a  German  manufacture,,  of  which  there  are  three  sorts.  One  of  the  best  is 
thus  prepared.  Select  mealy  potatoes,  and  only  half  dress  them  in  steam,  for  by  bursting  their  flavor  and 
eflScacy  are  diminished.  Peel  them,  and  then  grate  or  beat  them  into  a  flne  pulp.  To  three  parts  of  this 
mass  add  two  parts  of  sweet  curd,  knead  and  mix  them,  and  allow  them  to  stand  three  days  in  warm,  and 
four  or  five  days  In  ooM  weather ;  form  into  small  pieces  like  the  Westphalia  cheeses,  and  dry  in  the  same 
manner.  A  still  better  sort  of  potatoe  cheese  is  formed  of  one  part  of^  potatoes,  and  three  of  the  curd  of 
shecp*s  milk.  This  sort  is  said  to  exceed  in  taste  the  best  cheese  made  in  Holland,  and  to  posiCM  the  ad- 
ditiooal  advantage  that  it  improves  with  age,  and  generates  no  vermin. 

6369.   The  preparatUma  of  milk,  which  can  neither  be  included  under  butter  nor 

cheese,  are  various,    and  constitute  a    class  of  wholesome  luxuries  or  rural  drinks. 

We  shall  do   little  more  than  enumerate  them,  and  refer  for  further  details  to  the 

cookery  books. 

6S70L  Oirdi  and  mUtey  Is  merely  coagulated  new  milk  stirred  up,  and  the  curd  and  whey  eaten  together 
with  or  without  sugar  and  salt. 

6371.  Curds  and  cream  ;  here  the  whey  is  removed  and  cream  substituted  with  or  without  sugar.  TTie 
milk  coagulated  is  often  previously  skimmed. 

637S.  Samr  cream  ;  cream  allowed  to  stand  in  a  vat  till  it  becomes  sour ;  when  it  is  eaten  with  fresh 
cream  and  sugar,  or  new  milk  and  sugar,  and  is  found  delicious. 

6373.  Carttorpkin  cream^  so  named  from  a  village  of  that  name  two  miles  from  Edlnbuivh,  from  which 
the  latter  city  is  supplied  with  it  The  milk  of  three  or  four  davs  is  put  together  with  the  cream,  till  it 
begins  to  get  sour  and  coagulated,  when  the  whey  is  drawn  off  and  fresh  cream  added.  It  is  therefore 
dmply  sour  curd  und  fresh  cream  ;  it  is  eaten  with  sugar  as  a  supper  dish,  and  in  great  repute  in  the  north. 

^4.  DemmsUre  cream,  is  a  term  applied  in  the  county  of  that  name,  sometimes  to  sour  curd,  and 
sometimes  to  sour  cream ;  in  either  case  mixed  with  new  milk  or  fresh  cream,  and  eaten  with  sugar  like 
the  Corstorphin  cream. 

6375.  dotted  cream.  The  milk  when  drawn  from  the  cow  is  suffto>d  to  remain  in  the  coolen  till  it 
begins  to  get  sour  and  the  whole  is  coagulated.  It  is  then  stirred,  and  the  whey  drawn  off,  or  the  cream 
(now  in  cfota  among  the  curd)  and  the  curd  removed. 

6376.  Hatted  kitt,  a  gallon  of  sour  butter.milk  is  put  in  the  bottom  of  the  milk  pail,  and  a  quart  or  more 
of  milk  drawn  from  the  cow  into  it  by  the  milk-maid.  The  new  warm  milk  as  it  mixes  with  the  acid  of 
the  sour  milk,  coagulates,  and  being  lighter  rises  to  the  top  and  forms  a  creamy  scnm  or  hat  over  the 
other,  whence  the  name.    This  surface  stratum  is  afterwards  taken  off,  and  eaten  with  sugar. 

6377.  Milk  sjfUabub  is  formed  in  a  similar  manner  over  a  g\sm  or  two  of  wine ;  and  the  whole  is  then 
eaten  with  sugar.  Both  sorts  may  be  framed  by  those  who  nave  no  cow,  by  warnung  the  sweet  or  new 
milk,  uid  squirting  it  into  the  wine  or  the  sour  milk. 

6378.  Shim-mili,  is  milk  from  which  the  cream  has  been  removed ;  when  this  has  been 
done  within  twelve  or  fifteen  hours  from  the  time  of  milking,  it  is  sweet  and  wholesome, 
and  fit  either  for  being  heated  or  coagulated,  in  order  to  make  cheese,  &c.,  or  used  as  it 
is  with  other  food  ;  but  if  allowed  to  remain  twenty  or  thirty  hours  it  becomes  sour,  coa- 
gulates spontaneously,  the  whey  separates  from  the  curd,  and  if  it  remain  a  certain  period, 
generally  three  weeks  longer  in  a  warm  tempcratiuv,  the  vinous  fermentation  takes  place, 
and  a  wine  or  a  liquor  from  which  ardent  spirit  may  be  distilled  is  produced. 

6379.  Butter^milk,  is  that  which  remains  in  the  chum  afler  the  butter  has  been  taken 
off.  When  butter  has  been  made  from  cream  alone,  it  is  seldom  of  much  value ;  but 
where  the  whole  milk  has  been  churned,  and  no  water  poured  in  during  the  process,  it  is 
a  very  wholesome  cooling  beverage.  Some  prefer  it  when  it  has  stood  a  few  days  and 
become  sour.  In  England  it  is  chiefly  given  to  pigs,  but  in  Ireland  it  forms  a  very  com* 
moa  diluter  to  porridge,  potatoes,  oat  cakes,  pease  cakes,  and  other  food  of  the  labor- 
ing classes,  and  especially  of  the  farm  servants.  In  Scotland  the  same  thing  used 
formerly  to  be  the  case,  but  the  practice  there  has  within  the  last  twenty  years  become 
nearly  the  same  as  in  England  ;  in  the  Orkney  islands,  and  other  northern  parts  of 
Britain,  as  well  as  in  Ireland.  Butter-milk  is  sometimes  kept  till  it  undergoes  the  vinous 
fermentation,  when  it  is  used  to  procure  intoxication. 

6380.  Whey,  when  new  and  of  a  pale  green  color,  forms  an  agreeable  beverage,  and 
with  oatmeal  laakes  an  excellent  gruel  or  porridge.  "Led  till  it  gets  sour,  it  undergoes 
the  vinous  fermentation  as  readily  as  butter-milk ;  and  man,  who  in  every  state  of  dvili- 
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ntion  feels  the  necessity  of  occasionally  disdpating  the  cares  of  his  mind,  when  be  cannot 
find  tobacco,  opium,  nialt  liquors,  or  ardent  spirit,  has  recourse  to  sour  whey. 


Chap.  VI. 

The  Sheep, '-'Ovis  arieSf  L. ;  MamTnalia  Pecortif  L.,  and  Ruminalea,  Cuv.  Srebis,  Fr. ; 

Schaf,  Get. ;  Oo^a,  Span,  and  Pecora,  Ital. 

6381.  The  sheep  is  an  inhabitant  of  every  part  of  the  globe,  from  Iceland  to  the 
regions  of  the  torrid  zone.  The  varieties  of  form  and  clothing  necessary  to  fit  it  for  ex. 
isting  in  so  many  climates  are  of  course  numerous.  In  roost  of  these  countries  it  is 
cultivated  for  its  wool  or  flesh,  and  in  many  for  both ;  but  it  is  most  cultivated  in  Europe, 
and  especially  in  France,  Spain,  and  Britain.  In  the  latter  country  its  culture  fass 
attaincni  an  astonishing  degree  of  perfection.  Besides  the  O.  aries,  or  common  sheep, 
there  are  three  other  species,  the  O.  Amroon  or  Siberian  sheep ;  the  Pudu  or  South 
American,  and  the  Strepsiceros  or  Cretan  sheep.  By  some  these  are  considered  mere 
varieties.     The  Cretan  and  Siberian  are  cultivated  m  Hungary  and  Siberia* 

6382.  The  common  sheep  in  a  wild  state  prefers  open  plains,  where  it  herds  together 
in  small  flocks,  which  are  in  general  active,  swift,  and  easily  frightened  by  dogs  or  men. 
When  completely  domesticated,  the  sheep  appears  as  stupid  as  it  is  harmless ;  it  is  charscier- 
ised  by  Buffbn  as  one  of  the  most  timid,  imbecile,  and  contemptible  of  quadrupeds.  When 
sheep,  however,  have  an  extensive  range  of  pasture,  and  are  left  in  a  considerable  degree 
to  depend  on  them&elves  for  food  and  protection,  they  exhibit  a  more  decided  character. 
A  ram  has  been  seen  in  these  circumstances  to  attack,  and  beat  off  a  large  and  formidable 
dog,  and  even  a  bull  has  been  felled  by  a  stroke  received  between  hu  eyes  as  he  wss 
lowering  his  head  to  receive  his  adversary  on  the  horns  and  toss  him  in  the  air.  Sheep 
display  considerable  sagacity  in  the  selection  of  their  food  ;  and  in  the  approach  of  stonu, 
they  perceive  the  indications  nvith  accurate  precision,  and  retire  for  shelter  always  to  die 
spot  which  is  best  able  to  afford  it.  The  sheep  is  more  subject  to  disorders  than  any  of 
the  domesticated  animals;  giddiness,  consumption, , scab,  dropsy,  and  worms  frequently 
seizing  upon  and  destroying  it.  Of  all  disorders  the  most  fatal  is  owing  to  vast  num- 
bers of  worms  of  the  genus  faseiola,  which  are  found  in  the  liver  and  gall-bladder. 
They  are  of  a  flat  form,  of  an  oval  shape,  with  slightly  pointed  extremities,  and  besr  s 
general  resemblance  to  the  seeds  of  a  gourd.  The  fly  is  another  formidable  enemy,  and 
is  often  fatal  in  the  course  of  twenty-four  hours,  breeding  within  the  skull  of  the  aaimsL 
To  extricate  the  sheep  from  this  danger,  the  French  shepherds  apply  the  trepkine  instni- 
ment,  without  the  smallest  hesitation,  and  with  the  greatest  dispatch  and  success. 

6383.  Of  all  the  domestic  animals  of  Britain,  Brown  observes,  sheep  org  vf  the  greatest 
consequence,  both  to  the  nation  and  to  the  farmer ;  because  they  can  be  reared  in  sitO' 
ations,  and  upon  soils,  where  other  animals  would  not  live ;  and,  in  general,  afTard 
greater  profit  than  can  be  obtained  either  from  the  rearing  or  feeding  of  cattle.  The 
very  fleece,  sliorn  annually  from  their  backs,  is  of  itself  a  matter  worthy  of  considenitioo, 
affording  a  partial  return  not  to,  be  obtained  fVom  any  other  kind  of  stock.  Wool  fass 
long  been  the  staple  commodity  of  this  island,  giving  bread  to  thousands  who  are  em- 
ployed in  manufacturing  it  into  innumerable  articles  for  home  consumption,  and  foreign 
exportation.  In  every  point  of  view,  sheep  husbandry  deserves  to  be  esteemed  as  a  chief 
branch  of  rural  economy,  and  claims  the  utmost  attention  of  agriculturists.  For  many 
years  back,  it  has  been  studied  with  a  degree  of  diligence  and  assiduity  not  inferior  to 
its  merits ;  and  the  result  has  been,  that  this  branch  of  rural  management  has  mched  s 
degree  of  perfection  favorable  to  those  who  exercised  it,  and  highly  advantageous  to  the 
public. 

Sect.  I.     Of  the  Varieties  of  Sfteeju 

6384.  The  varieties  of  the  0*  ariest  or  common  sheeft,  dispersed  over  the  world  txt, 
according  to  Linnieus,  the  hornless,  homed,  blackfaced,  Spanisli,  many-homed,  Afticso, 
Guinea,  broad-tailed,  fat-rumped,  Bucharian,  long-tailed.  Cape,  bearded,  and  morfant; 
to  which  some  add  the  Siberian  sheep,  cultivated  in  Asia,  Barbary,  and  Corsica,  and  the 
Cretan  sheep,  which  inhabits  the  Grecian  blands,  Hungary,  and  Austria;  by  Unscos 
considered  as  species. 

6385.  The  varieties  of  British  sheep  are  so  numerous  that,  at  first  sight,  it  appcait 
almost  impossible  to  reduce  them  into  any  regular  classes.  They  inay,  howetcr,  be 
divided  in  two  ways ;  first,  as  to  the  length  of  their  wool ;  and,  aeoondly,  as  to  the 
presence  or  alMence  of  horns ;  a  third  classification  might  be  made  after  the  place  or 
districts  in  which  such  species  are  supposed  to  abound^  to  be  in  greatest  perftctioo,  or  (o 
have  originated. 
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€386,  T%e  Umg^woohd  BriUsk  sheep  are  chiefly  the  * Teeswiter,  the  *old  and  *iiew 
XiCioeeter,  the  *  Devonshire  nots,  Exmoor,  and  the  Heath  sheep. 

6S87.  The  thoH^wooled  sheep  are  chiefly  the  Dorsetshire,  *  Hereford  or  Ryeland,  the 
*  South  Down,  the  Norfolk,  the  *  Cheviot,  the  *  Shetland  sheep,  and  the  •Merinos. 

6388.  The  hornless  breeds  are  those  in  the  above  classes  marked  (*),  the  others  have 
horns.  These  breeds,  and  their  subvarieties,  may  be  further  arranged  according  as  they 
are  suited  to  arable  or  enclosed  lands,  and  to  open  or  mountainous  districts. 

6389.  The  sheep  best  suited  to  arable  landf  an  eminent  writer  observes,  in  addition  to 
such  properties  as  are  common  in  some  degree  to  all  the  different  breeds,  must  evidently 
be  distinguished  for.  their  quietness  and  docility ;  habits  which,  though  gradually  ac- 
quired and  established  by  means  of  careful  treatment,  are  more  obvious,  and  may  be 
more  certainly  depended  on  in  some  breeds  than  in  others.  These  properties  are  not  only 
valuable  for  the  sake  of  the  fences  by  which  the  sheep  are  confined,  but  as  a  proof 
of  the  aptitude  of  the  animals  to  acquire  flesh  in  proportion  to  the  food  they  consume. 

6390  The  long-vwded  large  breedst  are  those  usually  jireferred  on  good  grass-Jandsg 
they  differ  much  in  form  and  sise,  and  in  their  fatting  quality,  as  well  as  in  the  weight 
of  their  fleeces.  In  some  instances,  with  the  Lincolns  or  old  Leicesters  in  particular^ 
wool  seems  to  be  an  object  paramount  even  to  the  carcase ;  with  tiie  breeders  of  the  Lei- 
cesters, on  the  other  hand,  the  carcase  has  always  engaged  the  greatest  attention :  but 
neither  form  nor  fleece,  separately,  is  a  l^itimate  ground  of  preference ;  the  most  valu- 
able sheep  being  that  which  returns,  for  the  food  it  consumes,  the  greatest  marketable 
value  of  produce. 

6391.  The  Lincolnshire^  or  old  Leicestershire  breeds  have  no  horns,  the  face  is  white 
and  the  carcase  long  and  thin ;  the  ewes  weighing  from  14  to  20  lbs.,  and  the  three- 
year-old  wethers,  from  20  to  30lbs.  per  quarter.  They  have  thick,  rough,  white  legs, 
bones  large,  pelts  thick,  and  wool  long,  from  ten  to  eighteen  inches,  weighing  from 
eight  to  14  lbs.  per  fleece,  and  covering  a  slow-feeding,  coarse-grained  carcase  of  mutton, 
l^is  kind  of  sheep  cannot  be  made  fat  at  an  early  age  except  upon  the  richest  land,  such 
as  Romney-marsh,  and  the  richest  marshes  of  Lincolnshire  ;  yet  the  prodigious  weight  of 
wool  which  is  shorn  from  them  every  year,  is  an  inducement  to  the  occupiers  of  marsh- 
lands to  give  great  prices  to  the  breeders  for  their  hogs  or  yearlings ;  and  though  the 
buyers  must  keep  them  two  years  more,  before  they  get  them  fit  for  market,  they  have 
three  clips  of  wool  in  the  meantime,  which  of  itself  pajrs  them  well  in  tliose  rich  marshes. 
Not  only  the  midland  counties,  but  also  Yorkshire,  Durham,  and  Northumberland,  can 
send  their  long-wooled  sheep  to  market  at  two  years  old,  fatter  in  general  tlian  Lincoln- 
shire can  at  three.  Yet  this  breed,  and  its  subvarieties,  are  spread  through  many  of  the 
English  counties. 

6392.  The  Teeswater  sheep  (fy.  666.)  differ  from  the  Lincolnshve  in  their  wool  not 
being  so  long  and  heavy ;  in  standing  upon  higher,  though  ^^^  666 
finer  boned  legs,  supporting  a  thicker,  firmer,  heavier 
carease,  much  wider  upon  their  backs  and  sides ;  and  in 
affording  a  fatter  and  finer-grained  carcase  of  mutton  :  the 
two  year  old  wethers  weighing  from  25  to  35  lbs.  per  quar- 

tier.  Some  particular  ones,  at  four  years  old,  have  been  fed  '^US^^^'^i^tji^ 
to  55  lbs.  and  upwards,  'lliere  is  little  doubt  that  the  Tees- 
water  sheep  were  originally  bred  from  the  same  stock  as  the 
Lincolnshire ;  but,  by  attending  to  sise  rather  than  to  wool,  and  constantly  pursuing  that 
object,  they  have  become  a  different  variety  of  the  same  original  breed.  {Culley  on  Live  Slock, 
p.  1 22. )  The  present  fashionable  breed  is  considerably  smaller  than  the  original  species ; 
but  they  are  still  considerably  larger  and  fuller  of  bone  than  the  midland  breed.  They 
bear  an  analogy  to  the  short-homed  breed  of  cattle,  as  those  of  the  midland  counties  do 
to  the  long-homed.  They  are  not  so  compact,  nor  so  complete  in  their  form,  as  the 
Leicestershire  sheep ;  nevertheless,  the  excellence  of  then-  flesh  and  fatting  quality  is  not 
doubted,  and  their  wool  still  remains  of  a  superior  staple.  For  the  banks  of  the  Tees,  or 
any  other  rich  fat-land  county,  they  may  be  singularly  excellent. 

6393.  The  J)ishley,ar  new  Leicester  breed  (Jg.  667.),  is  distinguished  from  otlier 

5^7  long.wooled  breeds  by  their  clean  heads,  straight,  broad,  flat 

backs,  round  barrel  like  bodies,  very  fine  small  bones,  thin  pelts, 
and  inclination  to  make  fat  at  an  early  age.  This  last  property 
is  most  probably  owing  to  the  before-specified  qualities,  and 
which,  from  long  experience  and  observation,  there  is  reason  to 
b«!lieve,  extends'  through  every  species  of  domestic  animals. 
The  Dishley  breed  is  not  only  peculiar  for  its  mutton  being 
fat,  but  also  for  the  fineness  of  the  grain,  and  superior  flavor, 
above  all  other  large  long-wooled  sheep,  so  as  to  fetch  nearly 
as  good  a  price,  in  many  markets,  as  the  mutton  of  the  small  Highland  and  short-wooled 
breeds.     The  wtight  of  ewes,  three  or  four  years  old,  is  from  18  to  26  lbs.  a  quarter, 
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imd  of  wMheri,  two  jean  old,  from  20  to  30  lb.     Hie  wool,  on  an  tienge,  is  frota  6  to 
Sibs.  It  flcccf.  (6Vi«f,  p.  106.) 

6394,  IlSeifei™iAireA'bIi(_/fe,  668.)  hme  while  ftc™  »ndleg<,  thick  necks.nimnt 
backs,  and  b«ck  bono  high  ;  ibe  Met  good,  legs  short.  Mid 
the  bona  Urge;  weight  much  Ihe  some  as  the  Leicciten, 
wool  hoiiier,  but  coaner.  In  Ihe  same  count;,  there  ia  a 
small  breed  of  long  wooled  iheep,  known  by  the  name  of  the 
Exmoer  sheep,  from  the  place  where  they  are  chiefly  bred. 
Tbey  are  horned,  with  white  faces  and  legs,  and  peculiarly 
delicate  in  bone,  neck,  and  head ;  but  Ihe  form  of  the  carcase 
is  not  good,  being  narrow  and  flaUsided.  The  weight  of  the 
quarter*,  and  of  the  fleece,  about  iwo.thirdi  that  of  tlie  former    ' 

6395.  T&e  Aorttr  wntUd  varielia,  and  mcli  ai,/rom  their  me  and /am,  leem  nil 
Tailed  la  hilly  and  uiferior  /taKurei,  are  also  numerous.  Generally  speaking,  the;  ur 
loo  restless  for  inclosed  arable  land,  on  tlie  One  hand,  and  not  sufficiently  hardj  f« 
healthy  mauDlBinoui  districts,  oo  the  otlier.  To  this  class  belong  the  breeda  ^  Dorset, 
Hereford,  Sussex,  Norfolk,  and  Cheviot. 

6S96-  The  Dorietshire  lAeeji  (Jig.  669.)  are  mostly 
homed,  white  faced,  stand  upon  high  small  white  legs, 
and  are  long  and  thin  in  Ihe  carcase.  The  wethers,  | 
three  years  and  a  half  old,  weigh  from  16  to  BOlbs.  a 
quarter.  The  woul  is  fine  and  short,  from  3  to  4lbs,  a 
fleece.  The  mutton  is  line  grained  and  well-llBVored. 
Tliis  breed  has  the  peciiliBr  property  of  producing  lambs 
at  almost  any  periml  of  Ihe  year,  even  so  early  as  Sep. 
tcmber  and  October.  They  arc  particularly  valued  for 
supplying  London  and  other  markets  with  house  lamb, 
which  is  brought  to  market  by  Christmas,  or  sooner  if  wanted,  and  after  that,  ■  cooslaal 
and  regular  supply  is  kept  up  nil  the  winter. 

6397.  r/-c  »'(;«/»>(■  jAcfji  are  a  variety  of  this  breed,  which,  by  attention  to  siie.  ta« 
got  considerably  more  weight ;  vii.  from  20  to  2S  lbs.  a  quarter.  TTiese,  in  genml. 
have  no  wool  upon  their  bellies,  which  gives  them  a  very  uncouth  appearance.  V* 
variations  of  tliis  breed  are  spread  through  many  of  the  souiliern  counties,  as  well  •> 
many  in  Ihe  west,  vit  Gloucestereliire,  Worcester^re,  Herefordsiiire,  &c.;  ihoiigb 
some  of  them  are  very  diBerent  from  the  Dorsetshire,  yet  they  are,  Culley  appiehcndi, 
only  variations  of  this  breed,  hy  crossing  with  different  tups  ;  and  which  uriatians  ooo- 
tinue  northward  until  they  are  lost  amongst  those  of  the  Lincolnshire  breeds.     (Cut'^ 

fiTO  6398,    The  Hfrfardthirt  hwd  (fa.  670.)  is  known  by  *« 

want  of  horns,  and  tb«r  having  white  legs  and  (kces,  the  <n<il 

growing  clow  to  their  eyes.      The   carcase   is   tolerably  «ll 

formed,  weighing  frOm  10  to  IHIbs.  a  quarter,  and  bearing  "T 

floashort  wool,  from!  i  to  2J  lbs.  a  fleece  :  the  mutton  is  eial- 

lent.      The  store  or  keeping  sheep  of  this  breed  arc  put  inn 

cots  at  night,  winter  and  summer,  nod  in  winter  fbdderBl  is 

iriey-straw,  Ac,  and  in  very  bod  weather  with  hay.     "nwiecoi 

are  low  buildings,  quite  covered  over,  and  made  to  contain  from  one  to  five  bundrHJ 

sheep,  according  to  the  use  of  the  farm  or  fioct  kept.      The  true  Hereforddiirc  breed  art 

frequently  called  Rgeiand  sheep,  from  the  land  formerly  being  thought  capable  </ [«>- 

dudng  no  better  grain  than  rye ;  but  uliich  now  yields  every  kind  of  grain.     A  cn» 

between  this  breed  and  the  merinos,  was  eitenaiiely  cultivated  by  the  late  Dr.  P>tT> 

of  Bath,  an  eminent  wool-grower,  and  promoter  of  ^^cultural  in 

6399.  TAeSauJAZ)oum9A(V7i(^.  671.)  are  without  hofns; 
they  have  dark  or  block-grey  faces  and  legs,  fine  bones,  long 
small  necks  ;  are  low  before,  high  on  the  shoulder,  and  light    , 
in  the  fore  quarter;  the  sides  are  good,  and  Ilie  loin  tolerably    | 
broad,   back-bone   loo  high,  Ibe  thigh  full,  and  twist  good. 
TOie  fleece  is  very  short  and  fine,  weighing  from  Sj  loSlbs. 
The  average  weight  of  two  years  old  wethers  is  about  18  lbs.  ^ 
per  quarter,  the  mutton  fine  in  the  grain,  and  of  an  excellcnr  ^^^^r 

flavor.      Tliese  sheep  have  been  brotight  to  a  high  stale  of  improvemen- -^  . - 

Glyndi  and  other  intelligent  breeders.       Tbtj  pre*ajl  in   Sussex,  on  very  dry  dalkj 
downs,  produdng  atiort  fine  herbage. 

6400.  In  the  NorfaUc  iheep  the  face  it  black,  homa  large  and  spiral ;  Ihe  canaM  ^ 
very  small,  long,  thin,  and  weak,  with  narrow  chines,  weighing  from  16  to  SOlts.  |>b 
quarter ;  and  they  have  very  long  dark  or  grey  legs,  and  large  bonei.     The  wool  i>  **" 
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•ad  fine,  firom  I|  to  3Um.  per  fleece.  This  race  have  a  voracious  appetite,  and  a  iMtlen 
and  unquiet  disposition,  which  makes  it  difficult  to  keep  them  in  any  other  than  the 
largest  sheep-waUcs  or  conmions.  Hiey  prevail  roost  in  Norfolk  and  Suffolk,  and  seem 
to  have  been  retained  solely  for  the  purpose  of  folding ;  as  it  does  not  appear  they  have 
any  other  good  property  to  recommend  them,  besides  being  good  travellers,  for  i^hich  fhey 
•eem  well  adapted,  from  their  very  long  legs  and  light  clean  carca&es. 

6401.  The  Cheviot  breed  (fg.  672.)  are  without  .  g^^ 
horns,  the  head  bare  and  clean,  with  jaws  of  a  good 
length,  faces  and  legs  white.  Hie  body  is  long, 
but  the  fore-quarters  generally  want  depth  in  the 
breast,  and  breadth  both  there  and  on  the  cliine ; 
though,  in  these  respects,  great  improvement  has 
been  made  of  late.  They  have  fine,  clean,  small- 
boned  legs,  well  covered  with  wool  to  the  hough. 
The  weight  of  the  carcase,  when  fat,  is  from  IS' 
to  iSlbs.  per  quarter ;  their  fleece,  which  is  of  a  medium  length  ai»d  fineness,  weighs 
about  3  lbs.  on  an  average.  Though  these  are  the  general  characters  of  the  pure  Cheviot 
bree(^,  many  have  grey  or  dun  spots  on  their  faces  and  legs,  especially  on  the  borders  of 
their  native  districts,  where  they  have  intermixed  with  their  black-faced  neigl})x>rs.  On 
the  lower  hills,  at  the  extremity  of  the  Cheviot  range,  tliey  have  Ixjen  frequendy  crossed 

w  ith  the  Leicesters,  of  which  several  flocks,  originally  Cheviot,  have  now  a  good  deal 
both  of  the  form  and  fleece.  The  best  kind  of  tliese  sheep  are  certainly  a  very  good 
mountain  stock,  where  tlie  pasture  is  mostly  j^reen  sward,  or  contains  a  large  portion  of 
that  kind  of  herbage,  which  is  the  case  of  all  the  hills  around  Cheviot,  wlicre  those  sheep 
are  bred.  Large  flocks  of  them  have  been  sent  to  the  Highlands  of  Scotland,  where  they 
have  succeeded  so  well  as  to  .encourego  the  establishment  of  new  colonies ;  yet  they  are 
by  no  means  so  hardy  as  the  heath  or  black-faced  kind^  which  th»y  have,  in  many  ia> 
stances,  supplanted. 

6402.  Of  those  races  of  sheep  that  range  over  the  mountainous  districts  of  Britain,  the 
most  numerous,  and  the  one  probably  best  adapted  to  such  situations,  is  the  heath  breed, 
distinguished  by  their  large  spiral  horns,  black  faces  and  legs,  fierce  wild-looking  ey^s,  and 
short,  firm  carcases,  covered  with  long,  open,  coarse  shagged  wool,  llieir  weight  is  from 
10  to  16  lbs.  a  quarter,  and  they  carry  from  3  to  4  lbs.  of  wool  each.  'Hiey  are  seldom  fed 
until  they  are  three,  four,  or  five  years  old,  when  they  fatten  well,  and  give  excellent 
mutton,  and  highly  flavored  gravy.  Different  varieties  of  these  sheep  are  to  be  found  in 
all  the  western  counties  of  England  and  Scotland,  from  Yorkshire  northwards,  and  they 
want  nothing  but  a  fine  fleece  to  render  them  the  most  valuable  upland  sheep  in  Britain. 

C40S.  The  Herdwick  sheep  Ifig.  SJS.)  are  peculiar  to  that  rockj  mountainous  district,  at  the  head  of  the 

Duddon  and  Eeii  rivers  in  the  countj  of  Cumberland.    Tliey  are 
673  without  horns,  have  specklc<i  faces  and  I^s,  wool  short,  weighing 

from  2  U)  24  lbs.  per  sheep,  whici:,  tliou^h  coarser  than  that  of  anv  (^ 
the  other  snort-wooled  breeds,  is  yet  much  finer  than  the  wool  of 
the  heath  sheep.  The  mountains  upon  whidi  the  Herdwicksare 
bred,  and  also  the  stock  itself,  hare,  time  immemorial,  been 
fanned  out  to  herds,  and  from  this  circum&tance  their  name  is  de- 
rived. 


64(4.  The  dun-/aeed  breed,  said  to  have  been  imported  into  Scot- 
land from  Denmark  or  Nurtvay  at  a  verv  early  period,  still  exists  in 
roost  of  the  counties  to  the  north  oftbe  tirth  of  Forth,  though  only 
in  very  small  flocks.  Of  this  arident  race  there  are  now  several 
varieties,  produced  by  peculiarities  of  situation,  and  different  modes 
of  managemeat,  and  b^  occasional  intermixture  with  other  breeds. 

"We  may,  therefore,  distinRUbh  the  sheep  of  the  mainland  or  Scotland  Arom  those  of  the  Ud>ride8,  and  of 

the  northern  islands  of  Orkney  and  Zetland. 

6405.  TV  Hebridenn  sheep  is  the  iroallest  animal  of  its  kind.  It  is  of  a  thin,  lank  shape,  an^  has  usually 
straight  shorn  horns.  The  fiuse  and  legs  are  white,  the  tall  very  short,  and  the  wool  or  various  colors; 
•ometimes  of  a  blucish  grey,  brown  or  deep  russet,  and  sometimes  all  those  colors  meet  in  the  fleece  of  one 
animal.  Where  the  pasture  and  manMement  are  favorable,  the  wool  is  very  flne,  resembling  in  softness 
that  of  Shetland ;  but,  in  other  parts  orthe  same  islands,  the  wool  is  stunted  and  coarse,  the  animal  sickly 
and  puny,  and  ftequentlv  carries  four,  or  even  six  hornsb  The  average  weight  of  this  poor  breed,  even 
when  fat,  is  only  5  or  54  lbs.  per  quarter,  or  nearly  about  20  lbs.  per  sheep.  It  is  often  much  less,  only 
amounting  to  15  or  16  lbs. ;  and  the  price  of  the  animal's  carcase,  skin  and  all,  is  ft-orn  lUs.  to  14«.  FSt 
weddcrs  have  been  sold  in  the  Long  Island  at  7«.  a  head,  and  ewes  at  5s.  or  6«.  The  quantity  of  wool 
which  the  fleece  yields  is  equally  contemptible  with  the  weight  of  the  carca«c.  It  rarely  exceeds  one 
nound  welghL  and  is  often  short  of  even  naif  that  quantity.  The  quantity  of  the  wool  is  diffbrent  on  dif. 
ferent  mrts  of  the  body ;  and  inattention  to  separating  the  flne  troxa  tlie  coane,  renders  the  cloth  made 
in  the  Hebrides  very  uneoual  and  prcearious  in  its  texture.  The  avera|ge  value  of  a  fleece  of  this  abort 
ffinal  Hd>ridcan  breed  is  irom  8^  to  \s.  sterling.  From  this  account  it  is  plain,  that  the  breed  in  question 
has  every  chance  of  being  speedily  extirpated.    (A/acdonaid's  Report  qf  the  Hebrides,  p.  447.)  "     ' 

6406.  QftAe  Zetland  Oieep  it  would  appear  that  there  are  two  varieties,  one  of  which  is  considered  to  be 
the  native  rare,  and  carries  very  fine  wool;  but  the  number  of  these  is  much  diminished,  aiid  in  some 
[daces  thty  have  been  entirely  supplanted  by  foreign  breeds ;  the  other  variety  carries  coarie  wool  above, 
and  soft  flne  wod  below.  Tliey  have  throe  diftbrent  successions  of  wool  yearly,  two  of  which  t^semble 
JoDg  hair  noce  than  wool,  and  are  tenned  by  the  common  people/ors  and  scrnddti  When  tlie  "wool  bcgliis 
to  loosen  In  the  roots,  which  generally  happens  about  the  month  of  February,  the  hairs,  or  scudda,  spring 
up  {  and  when  the  wool  is  careflillv  plucked  off,  the  tough  hain  continue  fast  until  the  new  wool  grows  up 
oMMit  a  <|uartor  of  an  inch  In  length,  then  they  gradually  wear  off;  and  when  the  new  fleece  has  acquired 
about  two  months*  growth,  the  rough  hairs,  termed  /ors,  spring  up  and  kmp  tod  until  the  proper  aeaion 
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9ir  immng  It  anifw^  wtwa  tt  to  ptucktd  off  along  with  the  wooL  md  ataptnlttd  from  it,  at 
fleece,  byan  opentioQ  called  fonlng.  The  •cuddaremalm  upon  the  lUn  of  the  animal  as  if  It  wen  a  fhack 
ooat,  a  fence  again«tthe  Inclemency  of  the  aeaMU,  which  oroildent  nature  has  ftimldted  fbr  eianijiin 
the  want  of  the  fleece.  The  wool  it  of  Tarloua  colon;  the  tUvcr  grey  n  thought  to  be  die  fliieat,  pwt  the 
Mack,  the  white,  the  tmmrat,  or  brown,  Is  very  little  inferior,  though  ttie  pure  white  is  eeitaAalT  the 
TsluiMe  for  aU  the  finer  purposes  in  which  combing  wool  can  he  used.  {Stt'  John  Simdmr  am  tie  d^ 
Breeds  of  Sheep,  ^.  AppetiaiXt  No.  i.  Aecomt  ^  the  SMeUtmd  Skeep,  bjf  Thomas  JoknMam^  p.  79.} 
the  northern  part  of  Kincardineshire,  as  well  as  in  most  other  of  the  northern  counties,  thaw  is  r"" 
nant  of  this  andent  race,  distinguished  by  the  yellow  color  of  the  fiice  and  legs,  and  br  the 
texture  of  the  fleece,  which  consists  in  part  of  coarse,  and  In  part  of  remarkably  fine  wool.  T 
weight  In  that  countr,  U  tnm  leven  to  nine  pounds  a  quarter,  and  the  mutton  Is  rematlrahly 
highly  flayored.    {oicanaiteshire  Report,  p.  985.    Sap.  E,  BrU.  art  Agr,  176.) 

6407.   The  Spanith^  or  Merino  breed,  bean  the  finest  wool  of  the  aheep  flpedes  ;  Ifce 


574  males  (Jig.  674.)  usually  have  horns  675 

of  a  middle  sise,  but  the  females 

(  Jig.  675. )  are  frequently  without 

horns :  the  faces  and  legs  are  white, 

the  legs  rather  long,  but  the  bones 

fine.     Tlie  average  weight  per  quar- 
ter of  a  tolerably  fiit  ram,  is  about 

seventeen  pounds,  and  that  of  ewes 
^  about  eleven  pounds.  The  shape  of 
this  T$ce  is  far  from  being  perfect,  according  to  the  ideas  of  English  breeders,  with 
■ymmetry  of  proportion  constitutes  a  principal  criterion  of  excellence.  The  throaiiiicaB, 
or  pendulous  skin  beneath  the  throat,  which  is  usually  accompanied  with  a  ainking  or 
hollow  in  the  neck,  presents  a  most  offensive  appearance,  though  it  is  much  f  lUmmil 
in  Spain,  as  denoting  both  a  tendency  to  fine  wool,  and  a  heavy  fleece.  Td  the 
Spanish  sheep  are  level  on  the  back,  and  behind  the  shoulders ;  and  Lord  Somerville  has 
proved  that  there  is  no  reason  to  conclude  that  deformity  in  shape  is,  in  any  dcgm^ 
necessary  to  the  production  of  fine  wool. 

6408.  The  JUece  of  the  Merino  duep  weight,  upon  an  average,  from .  three  to  five 
poimds ;  in  color,  it  is  unlike  that  of  any  English  breed :  there  is  on  the  surfisce  of  ^ 
best  Spanish  fleeces,  a  dark  brown  tinge^  approaching  almost  to  a  black,  whidi  is  fbnocd 
by  dust  adhering  to  the  greasy  properties  of  its  pile,  and  the  contrast  betweeu  this  tinge 
and  the  rich  white  color  below,  as  well  as  that  rosy  hue  of  the  skin  which  denocea  bi^ 
proof,  at  first  sight  excites  much  surprise.  The  harder  the  fleece  is,  the  more  it  resists  any 
external  pressure  of  the  hand,  the  more  close  and  fine  will  be  the  wool :  here  and  there, 
indeed,  a  fine  pile  may  be  found  in  an  open  fleece,  though  this  occurs  bat  rardy. 
Nothing,  however,  has  tended  to  render  the  Merino  sheep  more  unsightly  to  the 
English  eye,  than  the  large  tuft  of  wool  which  covers  the  head ;  it  is  of  a  very  iaierier 
quality,  and  classes  with  what  is  produced  on  the  hind  legs ;  on  which  account,  it  does 
not  sort  with  any  of  the  three  qualities,  vis.  rqfinot,  or  prime,  Jinot,  or  second  best,  and 
tercenotf  the  inferior  sort,  and  consequently,  is  never  exported  from  Spain. 

6409.  Merinos  werejtrtt  brought  into  England  in  1788,  but  did  not  excite  much  in- 
terest  before  his  Majesty's  sales,  which  began  in  1804 :  the  desirable  object  of  sprcaifi^ 
them  widely  over  the  country,  and  subjecting  them  to  the  experiments  of  the  most 
nent  professional  breeders,  has  been  greatly  promoted  by  the  institution  of  tlae  M< 
Society  in  1811,  to  which  belonged  some  of  the  greatest  landholders,  and  the 
eminent  breeders  in  the  kingdom.  For  some  years  past,  thb  breed  has  been  on  the 
decline.     (Afp.  £>  Brit.  art.  Agr,) 

Sbct.  II.     Criteria  tf  PnperHet  m  Sheep. 

6410.  The  criteria  of  an  excellent  ram,  as  given  by  Culley,  combines  qualities  whack 
ought  to  be  fSound  in  every  breed  of  sheep  cultivated  for  its  flesh  and  wooL     His  head 
ahmild  be  fine  and  small,  his  nostrils  wide  and  expanded,  his  eyes  prominent,  and  raAa 
bold  or  daring,  ears  thin,  his  collar  full  from  his  breast  and  shoulders,  but  taperii^ 
gradually  all  the  way  to  where  the  neck  and  head  join,  which  should  be  very  fine  sad 
giacefbl,  being  perfectly  free  from  any  coarse  leather  hanging  down ;  the  shoulders  farosd 
and  full,  which  must,  at  the  same  time,  join  so  easy  to  the  collar  forward,  and  chiar 
backward  as  to  leave  not  the  least  hollow  in  either  place;  the  mutton  upon  his  aim  er 
fore-thigh,  must  come  quite  to  the  knee ;  his  legs  upright,  with  a  clean  fine  bone,  bci^g 
equally  clear  from  superfluous  skin  and  coarse  hairy  wool,  from  the  knee  and  hoagk 
downwards ;  the  breast  broad  and  well  forward,  which  will  keep  his  fore-lega  at  a  propo' 
wideness ;  his  girth  or  chest  full  and  deep,  and  instead  of  a  hollow  bdund  tiie  sbouldcn, 
that  part,  by  some  called  the  fore-flank,  should  be  quite  full ;  the  back  and  loins  bfosd, 
flat,  and  straight,  from  which  the  ribs  must  rise  with  a  fine  circular  arch ;  his  bdlf 
straight,  the  quarters  long  and  ftill,  vrith  the  mutton  quite  down  to  the  hough,  whick 
should  neither  stand  in  nor  out ;  his  twist,  or  junction  of  the  inside  of  the  du|^  deep, 
wide,  and  full,  which,  with  the  broad  breast,  will  keep  his  fbw-  legs  open  and  upi^fcl; 
the  whole  body  covered  with  a  thin  pelt,  and  that  with  fine,  bright,  soft  wooL 
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641 1*  Tke  criteria  of  a  found  healthy  sheep,  are,  a  father  wild  or  VMy  hriakneas ;  a 
Inrilliant  deameas  in  the  eye ;  a  florid  ruddy  color  on  the  inside  of  the  eyelids,  and  what 
are  termed  the  eyestrings,  as  well  as  in  the  gums;  a  fastness  in  the  teeth ;  a  sweet 
fragFuice  in  the  breath ;  a  dryness  of  the  nose  and  eyes ;  breathing  easy  and  regular ;  a 
ooolness  in  the  feet;  dung  properly  formed ;  coat  or  fleece  firmly  attached  to  the  iauy  and 
unbroken ;  the  skin  exhibiting  a  florid  red  appearance,  especially  upon  the  brisket.  Where 
there  are  discharges  from  the  nose  and  eyes,  it  indicates  their  having  taken  cold,  and 
should  be  attended  to  by  putting  them  innlry  sheltered  situations,  l^is  is  a  necessary 
precaution  also  in  bringing  them  from  one  situation  to  another  while  on  the  road. 

6412.  The  criteria  of  the  age  of  sheep  is  the  state  of  their  teeth :  by  their  having,  in 
their  second  year,  two  broad  teeth ;  in  their  third  year,  four  broad  teeth ;  in  their  fourth 
year,  six  broad  teeth ;  and  in  their  fifUi  year,  eight  broad  teeth  before.  After  which, 
none  can  tell  how  old  a  slieep  is  while  their  teeth  remain,  except  by  their  being  worn 
down.  About  the  end  of  oqe  year,  rams,  wethers,  and  all  young  sheep,  lose  the  two 
fore-teeth  of  the  lower  jaw ;  and  they  are  known  to  want  the  incisive  teeth  in  the  upper 
jaw.'  At  eighteen  months,  the  two  teeth  joining  to  the  former,  also  fallout;  and  at 
three  years,  being  all  replaced,  they  are  even  and  pretty  white.  But  as  these  animals 
advance  in  age,  the  teeth  become  loose,  blunt,  and  afterwards  black.  The  age  of  the 
nun,  and  all  homed  sheep,  may  also  be  known  by  their  horns,  which  show  themselves 
in  their  very  first  year,  and  often  at  the  birth,  and  continue  to  grow  a  ring  annually  to 
the  last  period  of  their  lives. 

6413.  The  different  ages  and  conditions  of  sheep  have  different  names  in  different  dis- 
tricts. After  being  weaned,  the  ram,  or  wedder  Iamb,  is  sometimes  termed  hog,  hoggit, 
or  tag,  during  the  whole  of  Uie  first  year;  and  the  female  lamb,  an  ewe,  or  gimmer 
lamb,  and  ewe  tag.  The  second  year  the  wedder  has  the  title  of  shear  hog,  or  a  two- 
toothed  tag ;  and  the  ewe  is  called  a  thaive,  or  two-toothed  ewe.  In  the  third  year,  a 
shear  hog,  or  four-toothed  wedder ;  and  a  four-toothed  ewe  or  thaive.  The  fourth  year, 
a  six-toothed  wedder,  or  ewe ;  and  in  some  places,  from  the  time  of  lambing  till  that  of 
salving,  the  males  are  called  tup-Uunbs ;  and  from  that  period,  till  the  time  of  shearing, 
tup-hogs,  and  ever  afterwards,  tups :  the  females  in  the  same-  order  being  termed,  ewe- 
lambs,  ewe-hogs,  gimmers,  young  ewes,  old  ewes.  The  gelded  male  lambs,  castrated 
wedder  lambs,  wedder  h<^  dummonds,  wedders.  Crones  also  signify  old  ewes; 
and  there  are  several  other  provincial  names,  which  are  explained  m  Uieir  proper 
places. 

SxCT.  III.     Of  Breeding  Sheep. 

6414.  In  the  breeding  of  sheep  a  greater  degree  of  perfection  has  been  attained  than  in 
any  other  live  stock ;  and  in  this  branch,  in  particular,  the  breeders  of  England  stand 
higher  than  those  of  any  other  country.  Bakewell,  by  careful  selection  during  several 
generations,  raised  his  stock  to  a  state  of  excellence,  in  regard  to  fattening  at  an  early  age 
with  a  moderate  consumption  of  food,  and  with  the  smallest  proportion  of  offal,  which 
has  been  with  difficulty  equalled,  certainly  has  not  been  exceeded,  by  the  most  skilful  of 
his  successors.  It  is  a  stnking  instance  of  the  division  of  labor  and  skill,  that  there  are 
breeders  who  devote  themselves  entirely  to  the  breeding  of  rams  for  the  purpose  of  letting 
out  on  hire.  This  practice  originated  in  Lincolnshire,  where  in  the  early  part  of  the  last 
century,  rams  were  let  out  at  from  10s.  to  SOs.  each ;  but  so  great  has  been  the  improve- 
ment since  that  period  that  they  are  now  let  out  to  common  graziers  at  from  1  to  10  gui- 
neas, and  to  breeders  of  rams  at  from  520^.  to  SOO  guineas.  The  breeding  rams  are 
shown  for  hire  at  certain  times  and  places  during  the  summer,Vhere  every  one  may  select 
such  as  promise  to  maintain  or  improve  the  particular  state  of  his  flock,  and  at  such  prices 
as  his  means  and  experience  may  justify.  Two  or  more  individuals  frequently  join  to- 
gether in  the  hire  of  one  ram,  to  which  they  put  the  best  of  their  ewes,  for  the  purpose  of 
obtaining  superior  males  for  the  future  service  of  the  rest  of  their  flocks  ;  and  in  particular 
cases,  when  the  owner  of  the  ram  does  not  choose  to  part  with  him,  even  for  a  season, 
ewes  are  sent  to  him  to  be  covered  at  a  certain  price  per  head  ;  superior  aninuds  of  this 
class  bang  very  seldom  sold  altogether.  Much  as  this  mode  <k  doing  business  has  been 
reprobated  as  a  monopoly,  and  much  as  there  sometimes  may  be  of  deception  in  making 
up  rams  for  these  shows,  all  intelligent  practical  men  must  agree,  that  there  can  be  no 
better  method  of  remunerating  eminent  breeders,  and  of  spreading  their  improvements 
most  widely,  in  the  shortest  period,  and  at  the  least  possible  expense,  A  single  ram  thus 
communicates  its  valuable  properties  to  a  number  of  flocks,  often  in  distant  parts  of  the 
caunvry,  without  distracting  the  attention  of  ordinary  breeders  from  their  other  pursuits. 

6415.  The  ttoo  methods^ breeding  common  to  all  animals  are  also  adopted  in  breeding 
sheep.  Breeding  from  different  families  of  the  same  race,  conmionly  called  breeding  m 
and  in  s  and  breeding  from  different  races,  generally  called  cross  breeding,  Bakewell, 
aeoording  to  Sir  J.  S^right,  {On  improving  the  Breeds  of  domestic  Animals,  j-c),  effected 
his  impiovuMiita  by  breeding  finom  the  same  family ;  but  according  to  Hunt,  who 

<i  A  A 
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has  tfrritten  an  able  answer  to  Sir  J.  Sebright's  pamphlet,  (Letter,  jr.  io  ^rj,  Seiri^, 
ic.)i  he  bred  from  different  relationships  of  the  same  family  ;  it  bein^  out  of  bis  power 
to  breed  from  different  families  of  a  race  which  he  was  at  the  time  employed  m  fbnniiig^ 
and  cross  breeding  he  did  not  approve  of.  Breeding  in  and  in  is  so  repagnant  to  hu- 
man feeling,  that  it  is  difficult  to  avoid  considering  it  an  unnatural  practice  ;  for  it  ifecs 
not  fbllow  that  a  flock  of  sheep  in  a  wild  state  must  necessarily  breed  in  the  ncaiest 
relationships,  as  father  and  daughter,  &c. ;  on  the  contrary,  it  is  more  probable  Aat  re- 
moter relationships  would  be  chiefly  bred  froii^,  as  these  must  necessarily  be  much  rtasn 
numerous.  In  a  flock  of  sheep,  or  a  herd  of  savage  men,  springing  each  from  one  pair, 
every  parent  must  necessarily  have  many  more  cousins,  and  cousins  many  times  removed, 
than  he  can  have  mothers  or  daughters. 

6416.  Breeding  from  different  familiei  of  the  tame  race  is  the  more  general  and  ap- 
proved practice.  When  a  number  of  families  of  any  breed  have  been  for  some  time  es- 
tablished in  a  variety  of  situations,  and  have  had  some  slight  shades  of  difference  impresed 
upon  them,  by  the  influence  of  different  soils  and  treatment,  it  is  found  advantageous  to  io- 
terchange  the  males,  for  the  purpose  of  strengthening  the  excellencies,  or  remedying  the 
defects  of  each  family.  Of  this  advantage,  Eakewell  could  not  avail  himself;  bat  it  ^5 
been  very  generally  attended  to  by  his  successors.  CuUey,  for  many  years»  continned  to 
hire  bis  rams  from  Bakeweil,  at  the  very  time  that  other  breeders  were  paying  a  libenl 
price  for  the  use  of  his  own ;  and  the  very  same  practice  is  followed  by  the  most  skSfid 
breeders  at  present.  In  large  concerns,  two  or  more  streams  of  blood  may  be  kept 
distinct  for  several  generations,  and  occasionally  intermixed  with  the  happiest  effbcts,  by  a 
judicious  breeder,  without  having  recourse  to  other  flocks.  {Sup.  E.  Brit.  9rX,Agr.  1 77. ) 

64I7»  In  hreedingfrom  two  distinct  races,  the  object  is  to  acquire  new  properties  or  re- 
move defects.  'Die  mode  of  effecting  tliis  by  cross  breeding  is  attended  with  greater  dif- 
ficulties than  in  breeding  from  the  same  race.  The  very  distinction  of  breeds  impfies  a 
considerable  difference  among  animals  in  several  respects ;  and  although  the 
property  be  obtained,  it  may  be  accompanied  by  such  others  as  are  by  no  means 
geous  to  a  race,  destined  to  occupy  a  situation  which  had  excluded  that  property  from 
of  its  parents.  To  cross  any  mountain  breed  with  Leicester  rams,  for  example,  with  a 
view  to  obtain  a  propeneity  to  fatten  at  an  early  age,  would  be  attended  with  an  enlarge- 
ment of  size,  which  the  mountain  pasture  could  not  support;  and  the  progeny  would  be  a 
mongrel  race,  not  suited  to  the  pastures  of  either  of  the  present  breeds.  If  the  object  be 
to  obtain  an  enlargement  of  size,  as  well  as  a  propensity  to  fatten,  as  is  the  esse  wbea 
Cheviot  ewes  are  crossed  with  Leicester  rams,  the  progeny  will  not  prosper  on  the  hilly 
pastures  of  their  dams,  and  will  be  equally  unprofitable  on  the  better  pastures  of  tfadx 
sizes.  But  the  oflspring  of  this  cross  succeeds  well  on  those  intermediate  situations  00 
the  skirts  of  the  Cheviot  hills,  wliere,  though  tlie  summer  pasture  is  not  ridi,  there  is  a 
portion  of  lowland  for  producing  clover  and  turnips.  {Sfuj^.  Encyc,  Brit,  arL^gr.^,) 

641 8.  As  general  rules  in  crossing  breeds  it  is  to  be  noticed  that  In  every  case  wbere  the 
enlargement  of  tlic  carcase  is  tlie  object,  the  cross  breed  must  be  better  fed  than  its  smal- 
ler parent.  The  size  of  the  parents  sliould  also  be  but  little  diapfoportioned  at  first ;  and 
when  some  increase  has  been  produced)  one  or  more  crosses  aftowards  may  raise  tfae 
breed  to  the  required  size.  With  these  precautions,  there  is  little  reason  to  fear  ifisap- 
pointmcnt,  provided  both  parents  are  well  formed.  {GeneHsl  Report  rf Scotland.,  voL  in. 
p.  14.  1$. 

6419.  The  most  advantageous  and  projxr  age  fir  dees  tnlnng  the  ram  In  the  difl^ttem 
breeds  has  not  been  fully  shown  ;  but  from  a  year  to  a  year  and  a  half  old  mar  be  safi- 
cient,  according  to  the  forwardness  jof  the  breed  and  the  goodness  of  the  keep.  Sofse 
Judge  of  this  by  the  production  of  broad  or  sheep's  teeth.  It  should  not  be  done  while 
too  young  in  any  case. 

64 20.  In  rpjrard  to  the  season  of  fmtting  the  rams  to  the  ewes,  it  must  be  directed  by 
the  period  at  which  the  fall  of  the  lambs  may  {)e  most  desirable,  which  must  depend  on 
the  nature  df  the  keep  which  the  particular  situation  affords ;  but  the  most  ustmX  time  is 
about  the  beginning  of  October  ;  except  in  the  IXorsetshire  ewes,  where  the  inten^oai  is 
suckling  for  house-Ianib,  in  which  case  it  should  be  much  earlier,  in  order  that  tbe  lambs 
may  be  sulKcicntly  fbrward.  But,  by  being  kept  very  well,  any  of  the  breeds  will  take 
the  ram  at  a  much  carlidr  period.  Wh^re  the  rams  are  young,  the  number  of  ewes  should 
seldom  exceed  sixty  for  each  ram  ;  but  in  older  rams  a  greater  number  may  be  admHttd 
without  inconvenience,  as  from  one  to  ttto  hundred ;  but  letting  them  have  too  many 
should  be  cautiously  avoided,  as  by  such  nieans  the  farmer  may  sustain  great  loss  in  tbe 
number  of  the  Iambs. 

6421 .  With  respect  to  the  period  of  gestation,  the  ewe  goes  with  lamb  about  the  qttcc 
of  five  months ,  consequently  the  most  common  lambing- season  is  March,  or  the  early  put 
of  April ;  but  '*  it  has  beeu  observed  that  in  many  of  the  tiiore  southern  distiiets,  where 
»liec{>-husbandry  is  carried  on  to  a  considcnAle  extent,  some  parts  of  the  ewe^-stock  sue 
put  to  tlie  rains  at  mudi  earlier  periods,  so  as  Co  laaib  a  month  or  six  wodis  sooaer;  a 
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practice  which  is  attended  With  much  profit  and  advantage  in  many  situations  where 
early  grass-Iamb  is  in  great  demand.  It  is  usual  for  the  rams  to  remain  with  the  ewes  for 
a  month  or  six  weeks,  and  in  some  cases  longer,  in  order  to  complete  the  business  of  im- 
pregnation, which  in  some  districts  is  ascertained  by  smearing  the  fore*bows  of  the  ratns 
srith  some  coloring  substance." 

6482.  The  practice  of  turning  a  number  of  rams  among  theJlockSf  formerly  adopted, 
is  highly  exceptionable,  as  tending  to  prevent  the  main  object,  and  injure  the  nuns.  A 
bettor  way  is  to  let  each  ram  have  a  proper  number  of  ewes,  and  with  very  choice  stock  to 
keep  the  ram  in  an  inclosed  small  pasture,  turning  a  few  ewes  to  him,  and  as  they  are 
served  replacing  them  with  others.  By  this  means  there  is  more  certain^,  and  more  ewes 
may  be  iiiipregnated.  In  such  sort  of  fine  stock,  it  is  likewise  of  great  utility  to  keep 
the  rarosouring  this  season  in  a  high  manner.  In  this  view  a  little  oats  in  thesttmw,  or 
a  mixture  of  barley  and  pea  meal,  are  excellent.  Where  ewes  are  backwards  in  taking 
the  ram,  the  best  means  to  be  employed  are  those  of  good  stimulating  keep.  The  rams 
should  always  be  continued  with  the  ewes  a  sufficient  length  of  time. 

6423.  The  erve  will  breed  twice  or  even  thrice  a  year,  if  it  be  made  a  point  to  produce 
such  an  effect  by  attention  and  high  keep,  since  she  will  receive  the  male  indifferently 
at  any  season,  and,  like  the  rabbit,  very  soon  after  bringing  forth.  Lisle  gives  an 
instance  of  three  of  his  ewes,  well  kept,  lambing  at  Christmas,  fattening  off*  their  lambs 
at  Lady -day,  and  producing  lambs  again  the  first  week  in  June.  It  seems  they  stole 
the  ram  immediately  after  lambing,  but  brought  the  second  time  only  single  lambs, 
although  of  a  breed  that  generally  produces  twins.  Hiere  is  no  doubt  but  the  sheep 
would  produce  young  thrice  a  year,  were  the  bad  practice  resorted  to,  which  has  been 
so  currently  recommended  with  the  rabbit,  of  allowing  the  male  immediately  after  par- 
turition ;  the  ready  way  to  render  both  the  female  and  her  progeny  worthless.  Could 
the  lambs  be  advantageously  weaned  at  two  months,  sufficient  time  would,  he  conceives, 
remain  for  the  ewe  to  bring  forth  twice  within  the  year  :  for  example,  suppose  the  young 
ewe  tupped  in  August,  the  lamb  would  be  dropped  in  the  middle  of  January,  and 
might  be  weaned  in  mid  March,  the  ewe  again  receiving  the  ram  on  the  turn  of  the  milk, 
like  the  sow,  perhaps  in  or  before  April,  she  would  then  bring  forth  within  the  twelve 
months  or  in  August  This  plan  would,  continues  Lisle,  at  least  injiu«  the  dam  infi- 
nitely less  than  suckling  during  gestation. 

6484.  When  evon  are  In  lamb  they  thould  be  kept  in  the  paatures^  and  at  free  from  dittnrbamee  as  pout- 
bUt  being  careftiU^  attended  to,  in  order  to  prevent  accident*  which  are  liable  to  take  place  at  thU  time, 
such  as  those  of  their  being  ca^t  in  the  furrows,  &c.  Where  anv  of  the  ewes  slip  thdr  lambs,  it  is  advised 
by  Bannister  that  tbev  should  be  immediately  removed  f^oin  the  floclc.  They  also  require,  under  these 
circumstances,  to  be  kept  as  well  as  the  nature  of  the  farm  will  admit,  in  onler  that  there  [may  be  less 
loss  at  larabing-tirae  from  the  ewes  being  stronger,  and  tlie  lambs  more  healthy,  and  better  capable  of 
contending  with  the  state  of  the  season  at  which  tlicy  may  be  dropped.'  Hie  shepherd  shoula  at  this 
period  be  particalarly  careAil  and  attentive  to  afford  his  assistance  where  it  may  be  necessary.  He  should 
coiutaatly  have  regard  to  Ao  suckling  of  the  lambs,  and  to  see  that  the  udders  of  the  ewes  are  not  diseased. 
His  attendance  will  often  be  required  in  the  night  as  well  as  the  day.  At  this  season  covered  sheep  folds 
are  oUcn  of  very  great  advantage,  in  saving  and  protecting  twth  ewes  and  their  lambs. 

C4'J5.  In  resj)ect  to  the  iiumber  of  lambs  at  a  birth,  it  is  remarked  by  Lawrence  that 
tlie  ewe  brings  most  commonly  one,  next  in  degree  of  frequency,  two,  rarely  from  three 
to  five  lambs  at  a  birth.  This  property  of  double  birth,  is,  he  says,  in  some  instances 
speciltc ;  the  Dorset  sheep  usually  yeaning  twins,  and  the  large  polled  Belgic  sheep, 
with  their  descendants,  our  Tecs  water,  doing  the  same,  and  producing  occasionally 
more  at  a  birth.  Other  breeds  bring  twins,  in  tlie  proportion  of  one  third  of  the  fiock, 
which  is  supposed  to  depend  considerably  on  good  keep.  A  certain  number  of  ewes  per 
centum  prove  barren  annually :  the  cause  very  rarely,  natural  defect ;  sometimes  over- 
fatness,  a  morbid  state  of  body  from  poverty  or  neglect  of  the  ram,  in  other  words  want 
of  system  in  the  shepherd. 

MfX.  T7u'  Ict'p  qftkcep  qfter  lambing^  where  rich  pastures  or  other  kinds  of  grass  lands  cannot  be  re. 
scrvtHl'  should  consist  or  turnips  or  other  kinds  of  green  food  provided  for  the  purpose,  and  given  them  in  a 
suitable  manner ;  but  where  it  can  be  done,  it  is  always  better  to  leave  this  sort  oH  food  untouched  till 
about  the  j)eriod  of  lambing,  when  it  should  be  regularly  supplied  in  proportion  to  the  necessity  there 
iiuiy  be  for  it.  The  cwcs  also  demand  at  this  time  much  care  to  soe  that  they  arc  put  upon  a  dnr  shel- 
tered  pasture,  fk'ec  txovti  dismrbance,  and  that  neither  thev  or  their  lambs  sustain  iiiiuiy  fh>m  the  too 
great  severity  of  the  season.  Whenever  this  is  the  case,  tnev  should  be  carciuUy  removed  into  a  proper 
degree  of  warmth  and  shelter  until  perfectly  restored.  It  is  likewise  a  necessary  as  well  as  uscfUl  prac- 
tice, as  they  lamb  down,  to  take  them  and  their  Iambs  awav  ftt>m  the  common  stock,  putting  them  into 
a  piece  of  tumipe  or  fresh  dry  pasture  where  there  is  shelter  when  necesnry,  as  by  this  means  much 
fewer  lambs  would  be  lost  than  would  otherwise  be  the  case.  It  is  also  found  that  by  a  proper  supply  of 
turnips  or  other  similar  green  food  at  this  period,  the  milk  of  thef  ewes  is  much  increased,  and  the  growth 
of  the  lambs  greatly  promoted ;  which  is  of  much  Aiture  importance,  as  when  they  are  stinted  at  this 
eariy  period  of  their  existence,  they  never  turn  ,out  so  weU  afterwards  for  the  farmer.  With  the  green 
and  root  crops  and  preserved  ader-grass,  hay,  straw,  com,  and  oil  cake,  arb  in  some  cases  made  use  of 
in  the  winter  support  of  sheep  stock.  Witti  turnips,  where  the  soil  is  not  sufBciently  dry  to  admit  the 
sheep,  it  Is  the  pracUoe  to  draw  them  and  convey  them  to  a  sound  firm  pasture,  that  the  ewes  may  be 
Inited  upon  them  once  or  twice  in  the  day,  as  there  may  be  occasion,  care  being  taken  that  they  are 
eaten  up  clean,  as  the  circumstance  of  their  being  thus  eaten  may  serve  as  a  guide  to  the  fanner  for  the 
supply  that  may  be  daily  necessary.  In  this  way  this  sort  of  food  will  be  consumed  with  the  greatest 
economy.  Where  the  land  is  perfectly  dry,  and  the  intention  Is  to  manure  it  for  a  grain  crop,  eating  the 
turoipf  on  the  land,  by  means  of  portions  hurdled  off  as  wanted,  is  a  good  practice.    With  this  sort  of 
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food,  ••peelally  wiMre  n  pniduoei  •oonitof  In  the  «fPM,  green  roaen  liajr,  cut  dXMW,  or 
should  oonftandy  be  giyen,  and  alio  with  npe»  Ac. 

6447.   Tli£  caUrating  lamhi  may  be  performed  any  time  from  the  age  of  a  fiartniglit 
or  three  weeks,  to  that  of  a  month  or  six  weeks,  and  in  some  districts  it  is  delerred  to 
a  considerably  later  period.     It  is,  however,  the  safest  method  to  have  it  executed  earij, 
as  there  is  less  danger  of  too  much  inflammation  taking  place.     But  in  all  cases  the 
lambs  should  be  in  a  healthy  state  when  it  is  done,  as  under  any  other  circunokstanccs 
they  are  liable  to  be  destroyed  by  it.     The  operation  is  usually  performed  by  the  sfaep- 
herd,  by  opening  the  scrotum  or  cod,  and  drawing  out  the  testicles  with  the  spermatic 
cord.     This  he  often  does  with  his  teeth  in  the  young  state  of  the  animal.      But  where 
the  operation  is  performed  at  a  later  period,  it  is  usual  to  have  recourse  to  the  knile,  the 
arteries  being  taken  up  and  secured  by  means  of  ligatures,  or  the  searing  iron.      The 
business,  if  possible,   should  be  done  in  fine  weather,  when  not  too  warm,  and  the 
gelded  lambs  be  kept  in  a  dry,  sheltered,  quiet  situation  for  a  few  days,  untO  the 
inflammation  is  gone  off.     If  it  ^ould  happen  to  be  wet  at  the  time,  it  may  be  advisable 
to  have  them  under  some  sort  of  shelter,  where  they  can  have  room  to  move  lieely 
about. 

6428.  The  weafdng  of  lambs  should  be  effected  when  they  are  three  or  four  months 
old,  as  about  July,  but  it  is  done  more  early  in  some  districts  than  in  others.  A  proper 
reserve  of  some  fresh  pasture  grass,  where  there  may  be  a  good  bite  for  the  lambs  to 
feed  upon,  should  be  had  recourse  to,  as  it  is  of  much  consequence  ihtx  an  ample  pto- 
vision  of  this  sort  be  had,  in  order  that  the  growth  of  this  young  stodc  may  not  suflcr 
any  check  on  being  taken  from  the  mother.  Where  they  have  been  continued  so  long 
as  to  graze  with  the  dams,  little  check  will  be  sustained  in  their  separation  if  turned 
upon  such  good  feed.  Some  advise  clover  in  blossom  as  the  most  forcing  sort  of  Ibod 
in  this  intention,  and  with  others  saintfoin  rouen  is  highly  valued  for  the  same  purpose. 
When  good  feed  is  not  provided,  of  some  of  these  kinds,  the  lambs  soon  decline  in 
flesh,  or,  in  the  technical  lansuage  of  the  flock,  sre  ssid  to  pitch ;  and  when  once  this 
hsppcns,  they  never  afterwards  thrive  so  well,  however  good  the  management  may  be. 
With  regard  to  the  ewes,  they  should  be  removed  to  such  distant  pastures,  or  other 
places  as  that  they  may  not  be  heard  by  the  lambs,  which  would  cause  them  to  be  dis- 
turbed in  their  feeding.  And  where  the  ewes  sustain  any  inconvenience  from  their  milk, 
as  by  their  udders  swelling,  it  should  be  drawn  once  or  twice,  as  by  this  means  bad 
consequences  may  be  prevented.  And  as  soon  as  the  lambs  have  been  removed,  the 
ewes  are  returned  upon  the  pastures  destined  for  their  summer  support.  Tliere  is,  how- 
ever, one  caution  to  be  attended  to  in  first  turning  the  lambs  upon  rich  keep,  which  is 
that  of  letting  them  be  in  some  degree  satisfied  with  food  previously,  that  tliey  may  not 
be  surfeited  by  too  quick  and  full  feeding,  and  heave  or  hme  as  it  is  termed;  keeping 
them  gently  moving  about  the  field  has  also  been  advised  in  this  intention.  In  some 
places  where  the  lands  are  of  the  more  poor  kind,  it  is  a  custom  to  send  the  lambs  to 
the  more  rich  vale  or  marsli  districts,  to  be  brought  forward  in  condition  or  fattened. 
In  those  cnses,  where  the  lambs  of  the  male  kind  are  reared  on  Ae  home  lands,  as 
wethers,  they  are  usually  restored  to  the  flock  in  the  latter  end  of  the  year,  but  which  is 
not  by  any  means  a  good  practice,  as  they  often  suffer  for  want  of  proper  keep  in  the 
winter,  and  lose  wlmt  they  Imd  previously  gained  in  growth  and  condition. 

SxcT.  IV.     Of  the  Rearing  and  general  Management  ofSieep. 

6429.  In  the  jtractice  of  iheep  htubandry  different  systems  are  had  recourse  to,  aocortding 
to  the  extent  and  nature  of  the  farms  on  which  they  are  kqit,  and  the  methods  of  fam- 
ing that  are  adopted  on  them  ;  but  under  all  circumstances  the  best  sheep- masters  con- 
stantly endeavor  to  preserve  them  in  as  good  condition  as  possible  at  all  seasons.  With 
the  pasture  kinds  of  sheep  this  is  particularly  the  case ;  and  with  the  view  of  accomplish- 
ing it  in  the  most  complete  manner,  it  is  useful  to  diride  them  into  difierent  panek 
or  lots  in  respect  to  their  ages  and  sorts,  as  by  that  practice  they  may  be  kept  with 
greater  convenience  and  benefit  than  in  large  Hocks  together  under  a  mixture  oi  d^erent 
kinds ;  as  in  tliis  way  there  is  not  only  less  waste  of  food,  but  the  animab  thrive  better, 
and  the  pastures  are  fed  with  much  more  ease.  The  advantage  of  this  management  has 
been  fully  experienced  in  many  of  the  northern  districts,  where  they  usually  divide  the 
sheep-stock  into  lambs,  yearlings,  wethers,  and  breeding  ewes :  and  in  this  method  it 
appears  not  improbable  that  a  much  larger  proportion  of  stock  may  be  kept,  and  the 
slieep  be  preserved  in  a  more  healthy  condition.  With  a  breeding  stock  the  sheep-master 
must  act  according  to  his  circumstances,  situation,  and  capital  which  he  possesses,  etdicr 
selling  the  lambs  to  go  to  keep,  fattening  them  for  grass  lamb,  suckling  diem  for  honse 
lamb,  or  keeping  them  on  to  be  grazed  and  sold  as  store  or  fat  wethers  ;  the  ewes  being 
sold  lean  as  they  are  called,  or  fattened  as  circumstances,  profit,  and  coovenience  nuy 
point  out. 
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eiao.  AmaUierprmelktt  iMt  vhkh  reqnim  muoh  cioltal  m  well  m  knowMgei  ccuMrinoeb  and  attn. 
ti<»,  if  that  of  breeding  and  Ikttening  off  all  lamta,  both  wetban  and  awet,  anacuiUy  where  nuurkeCa 
for  their  tale  when  fkt,  are  conveniently  situated ;  or  this  lystem  may  be  partiallT  acted  upon,  yarylng 
the  plan  acooidlng  to  capital,  drcumitanoes.  and  the  nature  of  the  times.  In  which  case»  whenever  store 
stock  become  extravagantly  nigh,  it  is  mostly  a  good  way  to  selL 

6481.  The  theep  Jhrming  ^  ike  araiie  or  low  uwrm  diitricU  of  the  kiDgdom  conse- 
quently differs  in  vsrious  perUcuUurs  from  that  of  idon  hilly  and  mountainous  districu ;  we 
shall  therefore  first  give  a  general  view  of  the  sheep  management  of  arable  lands,  and 
next  of  mountainous  distiicts. 

SuBsaCT.  1.     Of  the  Rearing  and  Management  cf  Sheep  on  rich  grau  and  arable  Landi* 

6432.  The  most  general  theep  hu^ndry  on  rich  lands,  or  where  turnips  and  other 
green  food  is  raised  for  winter  consumption,  is  to  combine  the  breeding  and  feeding 
branches,  leaning  to  each  according  to  the  returns  of  pro6t :  a  method  very  common 
among  arable  farmers,  and  which  is  attended  with  the  least  trouble  and  hasard,  is  thai 
of  purchasing  a  store  flock,  as  lambs,  wethers,  and  what  are  termed  crones,  or  old  ewes  ; 
some  of  the  last  sort  often  proving  with  lamb,  may  be  fattened  off  with  them  to  good 
account.  It  is  likewise  often  the  case  that  ewes  are  disposed  of  in  lamb,  or  with  liunba 
by  their  sides,  in  what  are  termed  couples,  in  which  circumstances,  it  is  frequently  • 
good  practice  to  make  annual  purchases  of  them,  in  order  to  the  fattening  of  both,  and 
selling  them  in  that  state  within  the  year.  In  the  purchasing  of  sheep,  which  is  oftea 
done  from  very  distant  fairs  and  markets,  much  care  and  circumspection  is  necessary, 
whatever  the  sort  or  intention  with  which  they  are  bought  may  be.  In  these  cases 
much  advantage,  especially  when  at  a  considerable  distance,  may  be  derived  by  employ- 
ing a  salesman  on  the  spot. 

6433.  I'he  treatment  of  the  lamht  is  the  first  consideration  in  the  mixed  sheep  hu». 
bandry :  lambs  are  either  suckled  or  fattened  on  grass,  or  sold  in  autumn  as  lean  stock* 
Those  that  have  been  suckled  or  fattened  in  the  house,  in  which  system  of  fiutening, 
much  attention  is  required  to  have  them  early,  to  their  being  well,  regularly,  and  Tery 
cleanly  kept  aqd  suckled,  as  well  as  to  the  ewes  being  of  the  right  sort,  and  the  best 
milkers  that  can  be  provided,  and  to  their  being  fully  supplied  with  food  of  the  most 
nourishing  and  succulent  kinds.  Their  tails  and  udders  should  have  the  wool  well 
clipped  away  from  them,  in  order  that  they  may  be  preserved  in  a  perfectly  clean  state* 
The  lambs  also  require,  especially  towards  the  close  of  their  iattening,  to  have  regular 
supplies  of  barley,  wheat,  and  pease  meal,  ground  together  in  combination  with  fine 
green  rouen  hay.  When  these  have  been  sold  off,  the  lambs  which  have  been  fattened 
on  the  best  grass  land  will  be  ready  to  succeed  them  at  the  markets,  in  the  spring  and 
summer  months,  and  these  will  be  followed  by  the  sale  of  the  store  lambs,  at  the  dififerent 
autumnal  fairs. 

6434.  The  telection  or  tetHng  of  the  lamb-ttock  is  the  first  business  of  sheep  manage- 
ment afler  the  lambs  have  been  weaned.  It  is  generally  performed  in  the  month  of 
August,  at  which  period  the  fairs  for  the  sale  of  lambs  mostly  take  place.  And  as  at  thia 
time  the  whole  are  collected  together  for  drawing  into  different  lots,  it  is  a  very  suitable 
period  for  selecting  or  choosing  those  that  are  to  supply  such  deficiencies  in  the  breeding 
flocks.  In  his  Calendar  of  Husbandry,  Young  luu  remarked,  that  in  making  this  selec- 
tion the  fanner  or  his  shepherd  usually  (whatever  the  breed  may  be}  rejects  all  that  ma- 
nifest any  departure  from  certain  signs  of  the  true  breed  :  thus,  in  a  Norfolk  flock,  a 
white  leg,  and  a  face  not  of  a  hue  sufficiently  dark,  would  be  excluded,  however  well 
formed ;  in  the  same  manner  a  white  face  on  the  South  Downs  $  in  Wiltshire  a  black 
face  would  be  an  exclusion,  or  a  horn  that  does  not  fall  back ;  in  Dorsetshire  a  horn  thai 
does  not  project,  &c. 

6435.  The  selection  of  the  grown  stock  generally,  takes  place  after  the  lambs  are  weaned, 
or,  at  all  events,  before  tupping  season,  though  wethers  may  be  drawn  out  of  the  flock 
at  any  time.  A  certain  number  of  old  ewes  or  crones  are  removed  every  year,  and  these 
as  well  as  the  wethers,  are  fed  off  for  the  butcher,  either  on  grass,  artificial  herbage, 
or  roots,  according  to  tfie  situation  and  circumstances  of  die  fann,  and  season  of  the 
year. 

6436.  The  shearing  of  sheep  is  an  annual  operation,  which  includes  several  prepara- 
tory measures  and  after-processes.  These  are,  washing,  separation,  catching,  dipping, 
marking,  and  tail  cutting. 

6437.  The  proper  time/or  d^fping  or  shearing  sheep  must  be  directed  by  the  state  of 
the  weather  and  the  climate  in  the  particular  district,  as  by  this  means  the  danger  of  in- 
jury by  cold  from  depriving  the  sheep  of  their  coats  at  too  early  a  season,  and  from  heat 
by  permitting  them  to  continue  on  them  too  long,  may  be  avoided  in  the  best  manner : 
but  another  circumstance  that  should  likewise  be  attended  to  in  this  business,  is  that  of 
the  wool  being  fully  grown  or  at  the  state  of  maturity ;  as  where  the  clipping  precedes 
that  period,  it  is  said  in  the  Annak  of  Agriculture  to  be  weak  and  scarcely  capable  of 
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being  fpun,  and  if  pratncled  later,  it  is  y«liinr,  felled,  and  of  ao  imp^fiKl  natiur.  ll 
lias  been  Gtated,  Uiac  for  the  more  warm  sheltered  uluixioiu  in  (he  louthis^  paru  of  Il» 
kingdam,  the  beginning  or  middle  of  June,  when  the  weather  ii  fine,  may  be  in  ^entnl 
the  most  proper;  but  in  tlic  mure  eipoaed  diitricu  in  the  northern  parts  of  the  khod, 
the  middle  or  latter  end  of  tbe  ume  month  ma;  be  more  suitable,  pronded  the  icam 
be  faiorable.  But  with  the  fattening  sheep  in  the  inclosurei,  it  will  mostly  be  necosarr 
to  perfortn  the  work  at  an  earlier  poiod  in  erery  situation,  at  the  great  iiKicaie  of  he^ 
from  the  setting  in  of  the  summer  weather,  added  to  the  warmth  of  the  fleece,  becotuH 
very  oppressite  and  injurious  to  tliem  ia  their  feeding. 

fiUS.  S*rrp-t*ara1g,  i*  Rinmry  Man 
oTJuLr.  ThoKwhoinurnnMhlDk  IhL. 
Ilend  ther  nln  hjllf  a  Jicpund  welghl  In  erery  Ht 

tonddeoj  oftioubleindetectiDEthcBr:  The  U 
trictt,  1  few  weelu  after  the  oldihcep,  ind  the  o\ 
Smlthleld  nuiket  are,  we  belief  e.  Kldom  «  erer  inom. 

.  6439.  Clipping  off'' lit  coaru  taiM  aooi  about  the  thight  and  dock*,  aome  weeks  beftn 
Ibe  tuual  time  of  washing  and  clipping  the  sheep,  is  an  eicxUent  practicB  ;  as  by  this 
means  ibeiheep  are  keplcleioaod  uool  wbenthe  season  isbot,  and  with  ewes  tfae  uddcn 
are  preiented  from  becoming  sore. 

el40.  In  K/wralin^  fur  the  purpose  of  washing,  the  flock  is  brought  to  the  aide  of  dK 
wasliing-poolt  and  there  lambs  and  sheep  ofdifliErent  kinds,  6t  to  be  waaiied,  are  put  Jnta 
separate  fields ;  and  such  lambs  as  are  tx>o  young  to  be  clipped  are  not  washed,  but  ouD- 
fined  in  a  fold  or  eoclosure  of  Hnji  kind,  at  sucli  a  distance  from  the  vsiliing  place  as  th« 
they  may  not  disturb  their  motherB  by  their  bleating.  Tlie  object  of  washing  is  simply  (o 
free  the  fleece  from  dust  and  dirt  of  various  kinds.  In  Devonshire  and  Spain,  the  sbiin- 
wooled  sheep  are  not  washed. 

G44 1  ■  In  puforming  Ihe  ojnTalioB  of  maiiing,  it  was  formerly  the  method  m  hin 
the  washers  standing  up  to  the  breast  in  the  water;  but  from  the  inconteninn 
and  danger  of  it,  the  men  requiring  a  large  supply  of  spirituous  liquors,  and  haa| 
liable  to  be  attacked  with  colds,  rheumatisms  and  other  diseasea,  as  well  as  bdag 
apt  to  dispatch  the  work  with  too  much  eipedition,  so  a*  to  leave  the  wool  iniuS- 
ciently  clean  ;  it  has  been  proposed  by  Young,  in  his  CaJen^r,  to  rail  ofi^  a  portion  cf 
the  water  in  a  Mieam  or  pond  (^.  GT6.),  for  the  slieep  to  walk  into  by  a  doping  miHiili 


at  one  end  (n),  and  to  walk  out  by  another  at  the  other  end  (ft),  with  a  depth  sufficitnt 
at  one  part  for  them  to  swim  ;  and  to  pave  the  whole  ;  the  breadth  need  not  be  more  doa 
six  or  seven  feet.  At  one  spot  on  each  side  of  this  passage,  where  the  depth  is  juO 
Buflicicnt  for  the  water  to  Bow  over  the  sheep's  back,  a  cask  or  box  Ic),  water-tight,  should 
be  fired,  for  a  man  to  stand  in  dry;  the  sheep  being  in  the  water  between  them,  they  tmi 
in  perfection,  and  pushing  them  on,  they  swim  through  the  deep  pan,  and  walk  out  *I  iJa 
other  mouth,  where  a  clean  pen  (d),  or  a  very  clean  dry  pasture  is  ready  to  receive  tbmii 
of  course  there  is  a  bridge  mil-way  to  the  tubs,  and  a  pen  at  the  firn  mouth  of  tbc 
water  (e),  whence  tfae  sheep  are  turned  into  it,  where  the;  may  be  soaking  for  a  In 
minutes  before  being  driven  to  the  washers.  But  other  more  cboqi  contrivances  maybe 
provided,  where  there  is  clean  water  at  hand  for  the  purposes. 

644S.  jiflirr  ihecji  are  icBshed,  they  should  on  no  account  be  driven  on  dry  or  dutj 
roads ;  but  should  have  a  clean  hard  pasture  for  ■  few  days,  until  they  are  perfectly  ^ 
and  in  a  proper  condition  to  be  shorn. 


BooKyii. 
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6445.  The  eotnmon  method  of  catching  the  sheep,  In  order  to  lay  it  on  its  back  to  bo 
shorn,  is  by  the  hinder  leg,  drawing  the  animal  backward  with  a  crook  (Jig.  677  a,  b,  c) 
to  the  adjacent  shearing  place ;  the  hand  holding  the  leg  to  be  ^^^k  577 
kept  low,  when  at  the  place  it  is  turned  on  ito  back ;  or  they  are 
moved  bodily,  or  one  liand  placed  on  the  neck,  and  another  be- 
hind, and  in  that  manner  walked  along :  the  first  or  common 
mode  he  thinks  tlie  most  safe.  Sheep  fed  on  rich  pastmres,  and 
fleshy,  if  handled  hard  and  bruised,  the  parts  are  liable  to  fotal 
mortifications ;  an  accident  which  often  happens,  on  which  ac- 
counts pens  upon  some  lands  are  obliged  to  be  lined  with  woollen, 
or  many  would  die  from  bruises. 

6444.  In  performing  the  ojteratUm  of  shearingt  the  left  side  of 
the  sheep  is  placed  against  the  shearer's  left  leg,  his  left  foot  at 
the  root  of  the  sheep's  tail,  and  his  left  knee  at  the  sheep's  left 
shoulder.  The  process  commences  with  the  shears  at  the  crown 
of  the  sheep's  head,  with  a  straight  cut  along  to  the  loins,  return- 
ing to  the  shoulder,  and  making  a  circular  shear  around  the  off 
side  to  the  middle  of  the  belly  ;  the  off  hinder  leg  next :  then  the 
left  hand  holding  the  tail,  a  circular  shear  of  the  rump  to  the  near 
huck  of  the  sheep's  hind  leg  ;  the  two  fore  feet  are  next  taken  in 
tiie  left  hand,  the  sheep  raised,  and  the  shears  set  in  at  the  breast, 
when  the  remaining  part  of  the  belly  is  sheared  round  to  the  near 
stifle;  lastly,  the  operator  kneeling  down  on  his  right  knee,  and 
the  sheep's  neck  bdng  laid  over  his  left  thigh,  he  shears  along  the 
remaining  side. 

6M5.  The  method  In  Korthumberiand  it  to  begin  at  the  back  part  of  the  head,  in  order  to  give  room  for 
the  shoan  to  malce  their  way  down  the  risht  side  of  the  neck,  to  the  middle  of  the  breait.  The  man  then 
sits  down  upon  his  right  knee,  laying  the  head  of  the  sheep  over  his  left  knee  bent,  and  beginning  at  the 
breast,  clips  the  underside  of  the  throat  upwards  to  the  left  cheek ;  then  takes  off  the  back  of  the  neck, 
and  all  the  way  down  below  the  left  shoulder.  He  then  changes  to  the  contrary  side,  and  makes  his  way 
down  to  the  open  of  the  right  flank.  This  done,  he  returns  to  the  breast,  and  takes  off  the  belly,  after 
which  it  matters  not  which  side  he  clips,  because  brtngable  to  clip  with  either  hand,  he  meets  his  shear 
points  exactly  at  the  middle  of  the  back,  all  the  way,  until  he  arrive  at  the  thighs  or  legs.  He  then 
places  the  sheep  on  its  left  aide,  and  putting  his  right  foot  over  the  neck,  and  the  other  forward  to  the 
undermost  hind  log,  clears  the  right  tide ;  then  turning  the  sheep  over,  finishes  the  whole. 

6446.  The  fleece  being  removed,  is  twrnndup;  that  is,  deprived  of  any  clotted  wool  or 
dirty  part,  and  lapped  with  the  shorn  side  outwards,  beginning  at  the  breech  and  ending 
at  the  shoulders,  where  the  neat  wool  serves  as  a  bandage. 

6447.  Marking  is  performed  on  each  sheep  as  soon  as  the  fleece  is  removed.  The 
object  is  to  identify  the  individuals  as  the  property  of  the  master.  Sometimes  initials 
are  impressed,  and  at  other  times  other  marks.  They  are  impressed  by  Stamps,  or 
merely  chalked  or  painted  on.  A  stamp  dipped  in  warm  tor  is  the  most  durable  mode. 
Some  place  the  mark  on  different  parts  of  the  sheep,  according  to  its  age ;  others  cut  the 
margin  of  the  ears  in  different  ways. 

'  6448.  Shortening  the  tails  of  the  shcej)  is  performed  in  almost  all  the  sheep  districts  of 
the  kingdom  except  in  Dorsetshire,  which  seems  to  be  an  useful  practice  in  keeping  the 
animals  more  clean  behind,  and  of  course  less  liable  to  be  stricken  with  the  fly.  It  has 
however  been  suggested  in  the  ninth  volume  of  Annals  of  Agricultvre,  that  by  this  cus- 
tom the  slieep  may  be  rendered  less  able  to  drive  away  the  flies.  The  general  prevalence 
of  the  practice  would,  however,  seem  to  prove  its  being  of  advantage.  ITiere  is  much 
difference  in  the  manner  of  performing  the  business  in  diflerent  districts  in  respect  to  the 
length,  but  four  or  five  inches  being  left,  is  quite  suflicicnt.  It  is  usually  done  while 
the  animals  are  young.  In  all  sheep  pastures  the  hedges  should  be  well  cleared 
from  briars,  as  their  coats  are  often  injured  by  being  torn  by  them.  And  all  sorts 
of  pernicious  reptiles  should  be  as  much  as  possible  destroyed,  and  removed  from  such 

land. 

6449.  The  mode  of  pasturing  sheej),  or  of  feeding  them  on  herbage  or  roots  hairing  been 
described  when  treating  of  these  crops,  the  more  general  practices  of  rearing  and 
management  of  lowland  sheep  husbandry  may  be  considered  as  developed.  Some  pecu- 
liar practices  and  the  mode  of  fatting  lambs  will  be  found  in  subsequent  sections. 

S018KCT.  8.     Of  the  Rearing  and  general  Management  of  Sheep  on  HUfy  and  Mountam" 
0U8  Districts,  or  what  is  generalli/  termed  Store  Sheep  Husbandry, 

6450.  The  best  store  farmers  in  Britain,  are  unquestionably  those  on  the  Cheviot  htUa, 
which  border  the  two  kingdoms,  and  an  account  of  their  management  may  be  considered 
as  applicable  to  the  mountainous  districts  of  the  whole  kingdom.  It  is  indeed  applied 
by  the  migrations  of  the  Cheviot  and  Teviotdale  farmers,  both  in  the  North  High- 
lands, on  the  Sutherland  estate,  and  in  Wales.  No- regular  system  of  store  farm- 
ing, as  obserrod  by  Napier,  (Treatise  on  Store  Farming),  appealred  previously  to  his 
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own ;  ai>d  acairdlngljr  from  thii  wod,  and  wi  eie«U>nt  aocount  pobfiifaBd 
Sitpplemenl  to  the  fwyctofwdta  Britatuaca,  w«  luTC  extracted  nbat  foUom. 

64S1.  A genenlidta  of  llie  exiait  and  natutt  if  a  ilon  farm  ms    ' 
nfaniDg  to  (hat  of  TUriiOuie  in  Etttick  (bnst,  ■  pUa  of  wbich  (Jfg. 


Captain  Napier.  It  fx>iiuun4  one  thousand  aii  hundred  and  fiftr-one  sera ;  of  wlikli 
ODe  tbouiand  four  hundred  and  uit^-four  acm  are  in  op«n  hill  paiture,  itttaXj  in 
plantation,  Turt;  iu  arable  and  meadow,  about  liitjr  in  aii  encloaurei,  and  dw  ita  in  ahqK 
herd'i  and  other  cottager's  houiei,  with  their  allowiuice  of  ground  for  a  garden  and  cow. 
What  distinguiibes  tliii  fann  from  moat  otben  ia  the  number  of  itelli  or  small  circular 
encloiureg  (o)  fur  Weltering  and  feeding  cattle  during  a(onn>  of  tnow,  whic^  arc  diiOri- 
buted  over  it ;  being  no  fewer  than  thirty-seven.  Tlie  adTanlagea  of  these  stalls  in  <&- 
tricti  where  sheep  are  liable  to  be  buried  b^  snow.  Captain  Napier  coaiidert  lerj  great, 
and  to  promote  their  more  general  introduction  seems  to  haie  been  one  principal  ii^oce- 
ment  for  publishing  bis  book.  We  shall  recur  to  the  subject  in  the  fcdlnwing  secrioo, 
when  treating  of  cotting,  folding,  bousing,  Sic, 

G1S3.  In  the  pruOut  ^  ilore  fanning  the  ranu  anr  put  to  tha  ewca  for  tbe  purpose  <d 
copulation  in  Noiember,  a  little  earlier  or  later,  according  to  tbe  prospect  of  apring  food, 
but  seldom  before  the  eighth  or  tenth  of  that  month.  Tlie  number  of  rams  required  it 
more  or  leas,  according  to  tbe  eitent  of  tbe  pasture,  and  their  own  age  and  condiiiaa. 
If  the  ewes  are  not  spread  oier  an  eilensiic  trad,  one  ram  to  siitj  ew««  is  genetnlly 
BufficienL  It  is  usually  thought  adriuble  to  separate  tbe  gimmer*  (iheep  once  shorn) 
tram  tlie  older  ewes,  and  to  send  the  rams  to  the  latter  eight  or  ten  daja  before  tbej  «r« 
admitted  to  the  former.  Notwidutanding  this  precaution,  which  retard*  their  Umfcing 
aeaaon  till  tbe  spring  ia  fiirther  advanced,  ewes  wbicb  bring  their  first  lamb  whsi  two 
ireira  old,  tbe  common  period  on  tbe  best  hill  finas,  are  often  verj  bad  nurses,  aod  in  • 
late  spring  lose  a  great  manj  of  Ibeir  Iambi,  unless  the;  are  put  into  good  conditjan  witk 
turnip  before  lambing,  and  get  early  grass  aflcrwards.  This  separatioD,  and  dt&bience 
in  the  time  of  admitting  the  rams  to  the  ewes  and  gimmert,  should  thaetbre  bealwaji 
attended  to.  When  a  form  under  this  description  of  itocli  has  the  coniemeDce  of  ^fim 
good  iTUtanirat  (aa  in  Thirlataue  farm  for  example),  Mill  more  minute  aHeotioa  b  pasd 
by  ikilful  managen.     It  i*  not  auffideat  thM  tbe  ruoa  ve  cwtfull;  m 
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double  tiie  number,  the  ewee  also  'are  diawn  out  and  aMofted,  and  euch  a  ram  appropriated 
to  each  lot,  as  possesses  the  properties  in  form  or  fleece  in  which  the  ewes  are  deficient.  In 
other  cases,  the  best  ram  and  the  best  lot  of  ewes  are  put  together.  When  neither  of 
these  arrangements  can  be  adopted,  owing  to  the  want  of  inclosures,  it  is  the  practice  to 
send  the  best  rams  to  the  ewes  for  a  few  days  at  first,  and  those  of  an  inferior  description 
afterwards.  In  every  case,  when  the  fiirmer  employs  rams  of  his  own  flock,  he  is  careftil 
to  have  a  few  of  the  best  ewes  covered  by  a  well  formed  and  fine^wooUed  ram,  for  the 
purpo^  of  obtaining  a  number  of  good  ram-lambs,  for  preserving  or  improving  the 
character  of  his  stock. 

6453^  Tke  ttaektkrou^  vuMer,  In  a  mere  breedlne  form,  oonelits  of  ewes  and  ^mmen,  whidi  tboukl 
have  lambs  in  flpring}  ewe  lambf  or  hogs;  and  a  few  young  and  old  mat.  AU  these  are  sometimca 
allowed  to  pasture  promiscuoutlj,  but  on  the  farma  around  Cheviot,  the  ewes  and  ewe  hogs  are  kept 
eepante,  and  the  ewe  hogs  are  either  put  on  rough  pastures,  which  have  been  lightly  stocked  in  the  latter 
end  of  summer,  or  get  a  few  turnips  onoe  a  day.  in  addition  to  the  remains  of  tntir  summer  pasture. 
The  moat  elftctual  preventive  of  the  desolating  mstempers  to  which  sheep  of  this  age  are  liable,  is  turnips : 
and  though  they  should  never  taste  them  afterwards,  a  small  quantity  is  frequently  given  tnem  during 
their  fint  winter.  After  the  rams  have  been  separated  from  the  ewes,  they  are  usuuly  indulged  with  the 
same  feeding  as  the  hogs. 

6451  Tke  ewei,  during  wMer^  are  seldom  allowed  any  other  food  than  what  their  summer  pasture  ailbrda, 
except  that  a  small  part  of  it  may  sometimes  be  but  lightly  eaten,  and  reserved  aa  a  resource  against 
severe  itorma  When  these  occur,  however,  as  they  often  do  in  the  Cheviot  district,  there  is  little  toien. 
denoe  on  any  other  food  than  hay.  When  tne  snow  la  so  deep  as  completely  to  cover  the  herbage,  about 
two  atones  amtirdupoit  of  hay  are  allowed  to  a  score  of  sheep  daily,  and  it  is  laid  down,  morning  and 
evening,  in  small  parcels  on  anv  sheltered  spot  near  the  house,  or  under  the  shelter  of  italu  or  clumps  of 
trees,  on  dilferent  parts  of  the  arm. 

6455.  The  ewes  in  March,  at  least  the  gimmers  or  young  ewes,  are  commonly  allowed 
a  few  turnips  once  a  day,  on  farms  on  which  there  is  any  extent  of  arable  land ;  which 
are  either  carted  to  their  pastures,  or  eaten  on  the  ground,  by  bringing  the  sheep  to  the 
turnip  field  through  the  night.  A  part  of  the  field,  in  the  latter  case,  is  cut  off  by  nets, 
or  by  hurdles,  which  inclose  the  sheep  in  the  same  way  as  if  they  were  intended  for 
fattening.  When  they  are  ready  to  drop  their  lambs,  they  are  no  longer  kept  on  the 
turnip  field,  and  get  what  turnips  may  be  left  on  their  pastures.  But  it  is  seldom  that 
the  turnips  last  so  long,  though  it  is  desirable  to  have  a  few  remaining  to  be  given  to  the 
weakest  ewes,  or  to  such  as  have  twins,  in  a  separate  inclosure. 

6456.  ^feto  days  before  the  time  of  lanMng,  the  ewes  are  collected  for  the  purpose 
of  being  udder-locked.  The  sheep  are  raised  upon  their  buttocks,  their  backs  next  to 
the  operator,  who  then  bends  forward  and  plucks  off  the  locks  of  wool  growing  on  or 
near  the  udders,  fw  the  purpose  of  giving  free  access  'to  the  expected  liunbs.  At  the 
same  time  he  ascertains  the  condition  of  the  ewes,  and  marks  such  as  do  not  appear  to  be 
in  lamb,  which  may  then  be  separated  from  the  others.  This,  operation  is  not  without 
danger,  and  several  premature  births  are  usually  the  consequence.  It  is  therefore  not  so 
general  a  practice  as  it  was  formerly,  though  still  a  common  one  on  many,  if  not  on 
most  farms. 

6457.  The  separation  of  tke  hogs  from  the  evoest  where  these  have  been  allowed  to  pasture 
promiscuously,  should  always  take  place  at  the  commencement  of  the  lambing  season, 
and  the  lowest  and  finest  part  of  the  pasture  exclusively  appropriated  to  the  nursing  ewea. 
On  the  Cheviot  hills  the  hogs  are  generally  pastured  apart  on  the  coarser  herbage. 

6458.  The  lambing  season  commences  with  the  first  or  second  week  of  April,  according 
to  the  time  at  which  the  rams  were  admitted ;  and  such  as  have  twins,  generally  lamb  among 
the  first  of  the  flock.  At  this  season,  the  most  constant  attention  is  indispensable  on  the 
part  of  the  shepherds,  both  to  the  ewes  in  labor,  and  to  the  newlj  dropped  lamba. 
lliough  tiie  Cheviot  ewes  are  not  so  liable  to  losses  in  parturition,  as  some  larger  breeds 
which  are  in  higher  condition,  and  though  they  make  good  nurses,  unless  they  are  very 
lean,  and  their  food  scanty,  yet,  among  a  large  flock,  there  are  always  a  number  that  need 
assistance  in  hunbing,  and  in  a  late  spring  not  a  few  who  have  not  milk  sofiScient  for  their 
lambs,  particularly  among  the  gimmers  or  young  ewes.  A  careful'shepherd  at  this  time 
alwaya  carries  a  bottle  of  milk  along  with  him,  which  he  drops  from  his  own  mouth  into 
that  of  the  lamb  that  may  need  it;  brings  the  ewes  that  have  little  milk  to  a  better 
pasture,  or  to  turnips,  and  confines  such  as  have  forsaken  their  lambs  in  a  small  pen,  or 
barrack  as  it  is  call«i,  temporarily  erected  in  some  part  of  the  farm-steading.  The  same 
confinement  b  necessary  when  it  is  wished  to  make  a  ewe  that  has  lost  her  own  lamb, 
mme  that  of  another  ewe  that  has  had  twins,  or  that  has  perished  in  lambing,  or  is  from 
any  other  cause  incapable  of  rearing  her  lamb.  The  ewe  afler  being  shut  up  a  few 
hQurs  with  the  strange  lamb,  usuaUy  admits  it  to  the  teat,  and  ever  after  treats  it  as  her 
own ;  though  sometimes  a  little  deception  is  necessary,  such  as  covering  the  stranger 
with  tiie  skin  of  her  own  lamb.  At  this  important  season,  an  inclosure  of  rich  early  grassy 
near  the  shepherd's  cottage,  is  of  vast  advantage.  Thither  he  carries  the  ewes  and  twins, 
■auch  as  have  little  milk ;  those  that  have  been  induced  to  adopt  another^s  of&pring ;  and 
generally,  all  that  need  to  be  frequently  inspected,  and  are  in  want  of  better  treatment 
IliKn  the  rest  of  the  flock.  {Supp.  j>:.  178.) 

6459.  CatinUion  ia  perfonned  in  the  male  lambs  when  a  few  days  old,  the  ewa  lamba 
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we  never  qnjred :  mild  weather  it  cboflcn,  and  the  opeMtion  perfofmed  in  a  fold  on  small 

quantities  at  a  time. 

6460.  The  late  lambing  ewe*  are  separated  from  the  eves  and  lambs  at  the  end  of  the 
lambing  season,  and  kept  by  themselves,  diat  they  may  be  more  undor  the  eye  of  the  sliep» 
herd,  than  if  scattered  over  all  the  pasture.  It  is  desirable  to  allow  them  fine  grass  for  a 
few  weeks  after  lambing,  that  their  lambs  may  come  to  be  nearly  equal  to  the  rest  of  the 
flock  when  weaned ;  or  if  they  are  too  late  for  this,  tliat  they  may  get  ready  for  the  butcher 
by  the  month  of  August,  beyond  which  period  the  ewes  must  be  0iuch  injui«d  by  suck- 
ling them.     (Supp.  ^c,  art.  ^^.179.) 

6461.  H'dshing,  in  Btore-ftinning,  is  pcrfbnnod  when  the  wool  has  rlieti  Bufllcicntly,  which  U  CMily 
known  by  the  appearance  of  a  new  growth.  Hie  barren  sheep  are  brought  to  the  washing  pool.  S 
times  they  are  hand-washed  by  men  who  stand  in  the  pool,  and  have  the  sheep  foreed  cowarda  v 
singly ;  but  more  coromonlv,  the  Cheviot  sheep,  especially  if  the  flock  be  numerous,  are  compdUed  to 
into  the  pool  In  a  body  for  three  or  four  times  successively ;  and  it  is  desirable  that  they  should  hare  r 
to  swim  a  little,  and  come  out  on  a  green  low  bank  on  the  opposite  side.  After  being  washed,  the  sheep 
are  preserved  as  far  as  possible  fVom  rubbing  against  earthen  dykes  or  banks,  and  from  lying  down  on  aay 
dirty  spot  which  might  soil  their  wool.  {Sitpp.  4r.) 

6462.  Marking,  as  in  general  sheep-farming  (6447.),  takes  place  before  the  shorn  slwep 
are  turned  out  to  pasture ;  they  are  marked,  commonly  with  the  owner's  initials,  by  a  stampi, 
or  boost  in  provincial  language,  dipped  in  tar  heated  to  a  tliin  fluid  state,  and  it  is  not 
unusual  to  place  this  mark  on  different  parts  of  tlie  body,  according  to  the  dieep*s  age. 

6463.  The  weaning  of  lambs  takes  place  when  they  are  about  three  months  old»  some^ 
times  sooner.  When  the  ewes  are  gathered  to  be  washed  or  shorn,  the  ewe  lambs  to  be 
kept  for  supplying  tlie  place  of  the  old  ewes  occasionally  sold,  are  stamped  in  the  sanae 
way  as  the  ewes.  The  store-lambs  are  sent  to  some  clean  grassy  pasture  for  a  few  weeks, 
and  where  the  farm  does  not  afford  this  accommodation,  they  must  be  summered,  as  it  is 
called,  at  a  distance.  Several  farms  near  Cheviot,  and  on  the  Lammermuir  hills  in  Ber> 
wickshire,  are  appropriated  to  this  purpose,  the  owner  of  the  lambs  paying  so  much  a-head 
for  six  or  eight  weeks.  In  the  mean  time  the  ewe  hogs,  or  gimmers  as  they  are  deno- 
minated after  shearing,  have  joined  the  ewe  stock,  and  the  lambs,  when  brought  home, 
go  to  the  pasture  which  they  had  occupied.  Wherever  they  may  be  kept  in  winter,  it  is 
idways  desirable  to  allow  them  a  few  turnips,  along  with  a  full  bite  of  coarse  herbage. 


6464.  The  practice  (ff  milking  tvoe$  after  the  separation  of  the  lambs  is  still  continued  in  a  few  . 
This  very  objectionable  management  is  generally  continued  for  six  or  ei^ht  veeki.    The  value  of  the  wSSk 


of  each  ewe  for  this  time,  mav  not  exceed  ftom  one  shilling  to  one  shilhng  and  six.pence  a-hcad  aad  the 
ibeepare  injured  to  at  least  three  times  that  amount,  independent  of  accidents  at  the  milking  fidd.  The 
cream  is  separated  from  the  ewe  milkjUid  made  into  butter  for  smearing,  and'the  milk  itself  mixed  witli 
cow  milk,  and  converted  into  cheese.  The  most  skilftil  store-masters,  however,  have  either  laid  aside  m0k. 
ing,  unless  for  a  few  days,  or  have  shortened  the  period  to  two  or  three  waeka. 

6465.  The  selectvm  of  the  crones  or  old  ewes  to  be  sold,  generally  takes  place  in  Sap  ■ 
tember  or  October,  when  they  are  sold  to  the  feeder,  and  replaced  by  lambs  of  the  current 
year.  On  the  lower  hills,  ewes  are  generally  disposed  of  afier  having  lambed  three  a>B» 
sens,  or  under  four  and  a  half  years  of  age.  In  some  situations  Acy  are  kept  on  t31  a 
year  older ;  but  when  they  are  purchased,  as  they  usually  are,  to  be  kept  anodier  y 
lower  grounds,  it  is  commonly  for  the  interest  of  the  storeifanner,  to  sell  them  when 
in  their  full  vigor.  Skilful  managers  do  not  content  thenisel¥es  with  drafting  Chem 
merely  according  to  age  ;  and  as  there  is  no  disadvantage  in  keeping  a  few  of  the  best 
another  year,  tliey  take  this  opportunity  of  getting  rid  of  such  of  the  flock  of  other  9ge^ 
as  are  not  of  good  shapes,  or  are  otherwise  objectionable.  As  soon  as  the  ewes  lo  be 
disposed  of  are  drawn  from  the  flock,  they  are  kept  by  themselves  on  better  pasture,  if  die 
circumstances  of  the  farm  will  admit  of  it.  Sometimes  they  are  carried  on  till  they  aie 
lierttened,  and  turnips  are  often  purchased  for  them  at  a  distance.  When  this  is  the  case, 
it  is  not  tliought  advisable  to  keep  them  longer,  than  till  between  Christmas  and  Capdle^ 
mas,  as  an  old  ewe  does  not  improve  like  a  wether  in  the  spring  months.  (Supp.-j^) 

6466.  The  salving  or  smearing  of  sheep  is  an  operation  scarcely  known  in  Sngiaad, 
and  not  practised  by  the  Welsh :  some  store-farmers  in  the  milder  districts  of  the  north- 
em  counties,  consider  it  unnecessary,  but  in  all  very  cold  situations  it  is  still  employed. 
The  object  of  this  operation  is  to  destroy  vermin,  to  prevent  cutaneous  diaeasesj  and  to 
promote  the  warmth  and  comfort  of  the  animal  during  the  sCqnna  of  the  ensuing  winter. 
It  is  not  necessary  with  sheen  kept  on  low  grounds,  and  well  fed  during  winter, 
may  occasionally  be  omitted  for  one  season,  particularly  with  old  sheep,  without 
terial  injury ;  but  notwithstanding  the  ridicule  that  speculative  writers  have 
to  throw  upon  the  practice,  it  is  almost  universally  considered  necessary  and 
liigb  exposed  situations,  by  the  store-farmers  of  the  border  hills.  Smeared  wool  doea  sot 
sell  so  high  as  white  wool,  but  the  greater  weight  of  the  former  more  tfum  oompeniates  ftr 
the  difference  in  price.  [General  Report  of  Scotland,  vol.  iii.)  The  season  of  salving 
or  smearing  is  usually  towards  the  end  of  October  or  beginning  of  November^  be£m  the 
nuns  are  sent  to  the  ewes.  The  most  common  materials  are  butter  and  tar,  mixed  in 
different  proportions  ;  a  greater  proportion  of- tar  being  employed  tor  the  iiogsoryoa^g 
sheep  than  for  the  older  ones.     The  proportions  are  afeo  diffcient  on  almost  eraigr  tmm. 
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and  more  tax  is  thought  to  be  neeenary,  according  to  their  greater  elevation  and  expowva. 
Iq  Roxburghshire,  some  mix  two  gallons  of  tar  with  thirty-six  pounds  of  butter,  as  a 
sufficient  allowance  for  three  score  of  sheep,  hut  for  the  same  number  it  is  more  common 
to  allot  only  one  stone  (twenty- four  pounds)  of  butter,  to  two  gallons  of  tar.  (Roxintrgh' 
ahire  Report,  p.  155.)*  A  common  proportion  of  late  has  been  about  fourteen  pounds  of 
butter,  to  two  Scotch'  pints  of  tar  (nearly  3^  quarts  English  wine  measure),  for  ewes,  and 
eleven  pounds  to  the  same  quantity  of  tar  for  hogs  This  mixture  should  smear  from 
twenty  to  twenty-five  of  each,  which  is  the  number  one  man  can  do  in  a  day.  The  ex- 
pense, according  to  present  prices,  will  be  about  nine-pence  for  each  sheep  :  and  the  ar- 
ticles, such  as  oil,  palm-grease,  tallow,  &c.,  have  been  recommended  in  place  o(  butter  ; 
but  none  of  them  are  in  general  use,  and  the  only  addition  that  is  approved  of  is  a  little 
butter-milk.  The  butter  is  slowly  melted  and  poured  upon  the  tar,  and  the  mixture  is 
constantly  stirred  till  it  becomes  cool  enough  for  use.  The  wool  is  accurately  parted 
into  rows  from  the  head  to  the  tail  of  the  animal,  and  tlie  salve  is  carefully  spread  upon 
the  skin  with  the  point  of  the  finger  at  tlie  bottom  of  each  row.  {Bup.  En,  Brit.  art. 
Agr.  180.) 

6467.  The  care  of  sheep  during  storms  is  a  business  requiring  constant  attention. 
In  storms  of  wind  and  rain,  or  what  are  called  black  storms  by  the  shepherds,  the  sheep 
will,  in  a  great  measure,  take  care  of  themselves,  by  pasturing  in  situations  naturally 
sheltered.  All  that  is  required  from  it  here  is  to  remove  any  of  the  more  delicate  into 
a  covered  fold  or  sheep  house ;  though  such  conveniencies  are  seldom  to  be  found  on 
mountain  farms.  But  in  a  storm  of  snow  the  natural  shelter  to  which  the  sheep  have 
recourse,  becomes  tlie  great  receptacle  of  drift,  and  the  harbinger  of  death  to  the  flock. 
It  is  in  such  situations  tlmt  Captain  Napier  purposes  to  place  his  stalls,  or  circular  folds, 
[Jig,  678  O  \  into  which  the  sheep  should  be  driven,  or  will  naturally  enter  on  the 
commencement  of  the  storm.  Tlie  round  form  for  these  stalls  or  folds  is  decidedly 
preferable  to  any  figure  with  straight  lines,  as  these  invariably  liarbour  drift.  Where  no 
artificial  shelter  is  provided  immense  losses  sometimes  take  place  on  mountain  fanus. 
llie  sheep  are  buried  many  feet  deep  in  the  snow ;  and  though  the  shepherd,  with  such 
assistants  as  he  can  procure,  armed  with  poles  and  spades,  and  aided  by  the  sagacity 
of  his  dog,  may  dig  out  a  few,  yet  the  greater  number  perisli.  While  the  sheep  remain 
in  artificial  shelters  of  any  kind  they  must  of  coursa  be  679 

fed ;  and  the  only  convenient  food  in  such  cases  is  hay, 
straw,  or  dried  spray  —  the  latter,  fortunately,  seldom 
resorted  to  in  this  country,  which  should  be  put  into 
baskets,  or  racks.  Jig,  679.)  The  Ryeland  breed  of 
sheep  in  Hcrefordsliire,  and  some  of  the  flocks  in  the 
Highlands  of  Scotland,  are  put  under  cover  nightly 
throughout  the  year :  a  practice  which  has  probably 
originated  in  security,  and  been  continued  as  mattei 
of  convenience  and  habit. 

Sect.  V.     Of  the  Folding  of  Sheep, 

6468.  Cotting  or  folding  is  a  practice  more  or  lew  extensively  followed  with  particular 
breeds  and  in  particular  districts,  but  now  generally  on  the  decline.  It  was  formerly 
thought  to  be  indispensably  necessary  to  the  success  of  the  farmer  in  different  districts  ; 
but  of  late  a  different  opinion  has  prevailed,  except  in  particular  cases,  und  it  is  consi- 
dered as  merely  enriching  one  field  at  the  expense  of  another.  The  practice  may  how- 
ever be  beneficial  where  there  are  downs,  heaths,  or  commons.  Folding  has  been  chiefly 
confined  to  England,  and  a  small  part  of  Wales  and  Ireland.  The  object  is  to  enrich 
the  arable  land  ;  but  as  this  is  done  at  the  expense  of  the  pasture,  it  is  truly,  as  Bake- 
well  expressed  it,  **  robbing  Peter  to  pay  Paul.'* 

6469.  The  sheep  best  adapted  to  the  fold  are  those  of  the  more  active,  short-woolled 
varieties,  such  as  the  Norfolk,  Wiltshire,  and  South  Down  breeds;  the  heavy long- 
woolled  kinds  being  less  hardy,  and  some  of  them,  as  the  Ldcesters,  much  too  valuable 
for  a  mode  of  treatment  that  converts  them  into  dung  carriers.  The  following  calcula- 
tion by  Marshal  will  show,  that  though,  in  open  lands,  tlie  practice  may  be  in  some 
cases  tolerated  on  the  ground  of  oonveniency  or  expediency,  it  can  possesa  no  recc»n- 
mendation  as  a  profitable  mode  of  management  in  other  circumstances. 

Gft70.  TIU»  morning  (September  22d,  1780),  mouured  a  thoep-rold,  set  out  for  six  handred  sheep,  coo- 
•If ting  of  ewe«,  wedden,  and  grown  lamb*.  It  meoiuret  eight  by  live  and  half  rode,  which  ia  somewhat 
more  than  seven  rods  to  one  hundred,  or  two  yards  to  a  sheep. 

6471.  August  S9, 1781.  Last  autumn  made  an  accurate  experiment,  on  a  laige  scale,  with  difibmt 
manures  for  wheat,  on  a  sandy  loam,  summer  fallowed.  Part  of  an  eighteen  acre  piece  was  manured 
wHh  (Uleen  or  sixteen  loads  or  tolersbly  good  farm-yard  dung  an  acre ;  part  with  three  chaldrons  of  lime 
an  acre ;  the  rest  folded  upon  with  sheep  .twice ;  the  first  time  at  tne  rate  of  six  handred  sheep  tea 

auarter  of  an  acre  (as  in  flnt  minute),  the  second  time  thinner.    In  winter  and  sprina,  the  dung  k^ 
lie  lead ;  and  now,  at  harvest,  it  has  produced- the  greatest  burden  of  straw.    Inc  uieep.fold  kept  a 
HMdy  pace  flmn  seed-time  to  harvait,  and  it  now  eviiwntly  the  best  corned,  and  the  desnest  cnpL    :Ilw 


1006  PRACTICE  OF  AGRICULTURE.  Pau  III. 

Haw,  In  wliiter  and  ipifiif;  made  •  poor  iimuanoe,  but  allar  tone  iboiren  In  nmnicr.  It  iliHiiMiiii 
much,  and  ii  now  a  tolenble  crop,  not  len,  1  apprebend,  than  three  quarten  of  an  acre. 

fHTS.  Fnm  tke§e  data  the  value  of  a  sheep-fold.  In  thu  eaae,  may  be  calculated.    It  appean  ftmn  Ibe 
flnt  minute,  that  one  hundred  tfaeep  manured  aeren  iquare  rods  dailv.    But  the  necond  fU^^ 


thinner;  luppoie  nine  rods,  this  is.  on  a  par  of  the  two  foldings,  eight  rods  ndsTeacfa  IbUiu.  The 
dung  could  not  be  worth  leas  than  half  a  crown  a  load ;  and  the  carriage  and  cpreauiur  ten  dnffiDgt  «a 
acre ;  together  flftr  shillings  an  acre ;  which  quantitY  of  land  the  hundred  sheep  teathed  twice  Is  fecty 
days.  Supposing  them  to  be  Added  the  year  round,  they  would,  at  this  rateu  fbid  nine  acres  annual:;; 
which,  at  nfty  shillings  an  acre,  is  twentr-two  pounds  ten  shillinn  a  hundred,  or  four  shillingi  and  six. 
pence  a  head.  In  some  parts  of  the  Island,  the  same  quantity  of  dung  would  be  worth  five  pooadt  aa 
acre,  which  would  raise  the  value  of  the  teathe  to  nine  shillings  a  head ;  which,  at  two^faenoe  a  bead  a 
week.  Is  more  than  the  whole  year's  keep  of  the  sheepi  It  does  not  follow,  however,  that  adl  landi  woaid 
have  received  equal  benefit  with  the  i^ece  in  consideration ;  which,  perhaps,  had  not  been  Added  upon 
Ibr  many  years,  perhaps  never  before ;  and  sheep  folds,  like  other  manures,  may  beoouie  leas  •*W"^** 
thekager  it  Is  used  on  a  given  piece  of  land.  (AfarrtaTtf  Rural  Beaaomg  qf  Notfolk,  rol-iL  pi  29.) 

6473.    To  fold  on  land  in  tillage  all  the  year  is  nearly  impracticable  ;  and  vriiere  rt 

could  be  done,  the  manure  would  be  greatly  diminished  in  value  from  rain  and  saow, 

to  say  nothing  of  the  injury  to  the  sheep  themselves.     So  that  the  esttmate  of  four 

shillings  and  sixpence,  or  nine  shillings  a  head,  is  evidently  in  the  extreme. 

6471  According  to  Arthur  Yoioif,  {Famvr^i  Catendar),  the  same  land  win  maintain  ooe4biirth  ncn 
stock  when  the  animals  are  allowed  to  depasture  at  liberty,  than  when  conflned  during  the  nigfat  in  MAl 
The  Injury  to  the  stock  themselves,  though  it  Is  not  easy  to  mention  Its  precise  amount  with  any  dc;ptr 
of  accuracy,  cannot  well  be  doubted,  at  least  in  the  case  of  the  larger  and  less  active  breeds,  wneo  n  m 
eoosidered  that  thev  are  driven,  twioe  a  day,  sometimes  for  a  distance  of  two,  or  even  three  miles  *m1 
that  their  hours  or  feeding  and  rest  are,  m  a  great  measure,  controlled  by  the  shoshcrd  and  bb  boy. 
"When  they  are  kept  in  numerous  parcels,  it  Is  not  only  driving  to  and  tirom  the  fold  that  ajftcti  tboa, 
but  they  are  in  fact  driving  about  In  a  sort  of  mareh  all  day  long,  when  the  strongest  have  too  great  so 
advantage,  and  the  flock  divides  into  the  head  and  tail  of  it,  by  which  means  one  part  of  them  mvt 
trample  the  food  to  be  eaten  by  another.  AD  this  points  the  very  reverse  of  their  remaining  pexfecdy 
quiet  in  small  paroelsL 

6475.  J%e  remit  of  Parkhuon's  experience  is  '*  that  were  the  pasture  aheep  of  lio- 
colnshire  to  be  got  into  a  fold  once  a^week,  and  only  caught  one  by  one,  and  put  oat 
again  immediately,  it  would  prevent  their  becoming  &t."  (Parkinson  an  Uwe  Stock, 
▼oL  i.  p.  367.)  The  only  sort  of  folding  ever  adopted  to  any  extent  by  the  bett 
breeders  is  on  turnips,  clovers,  tares,  and  o^er  rich  food,  where  the  sheep  feed  at  dieir 
eaae,  and  manure  the  land  at  the  same  time. 

6476.  Folding  in  Uttered  yards  is  described  by  Dickson  {Complete  Farmer,  art.  SSieep) 
as  combining  all  the  advantages  of  folding  on  arable  lands  without  any  of  its  disad- 
vantages.    By  this  practice  the  sheefi  are  confined  at  night  in  a  yard  well  and  regnlsriy 
littered  with  straw,  stubble,  or  fern  ;   by  which  means  the  flock  is  said  to  be  kept  warm 
and  healthy  in  bad  seasons,  and  at  the  same  time  a  surprising  quantity  of  manure  aeco- 
mulated.     A  great  improvement  on  this  method,  it  is  said,  would  be,  giving  the  sheep 
all  their  food  (except  their  pasture)  in  such  yard,  viz.  hay  and  turnips :  for  which  pur- 
pose they  may  be  brought  up  not  only  at  night,  but  also  at  noon,  to  be  baited ;  bat  if 
their  pasture  be  at  a  distance,  they  should  tiien,  instead  of  baiting  at  noon,  come  to  the 
yard  earlier  in  the  evening,  and  go  out  later  in  the  morning.     This  is  a  practice,  he  saji» 
that  cannot  be  too  much  recommended ;  for  so  warm  a  lodging  is  a  great  matter  to  youag 
lambs,  and  will  tend  much  to  forward  theur  growth :  the  sheep  will  also  be  kept  in  good 
health ;  and,  what  is  a  point  of  consequence  to  all  farms,  the  quantity  of  dung  niatd 
will  be  very  great.     If  this  method  is  pursued  through  the  months  of  Dwembcr, 
January,  February,  March,  and  April,  with  plenty  of  litter,  one  hundred  sheep  will 
make  a  dunghill  of  at  least  sixty  loads  of  excellent  stuff,  which  will  amply  manure  two 
acres  of  land ;  whereas  one  hundred  sheep  folded  (supposing  the  graas  diy  enough)  will 
not,  in  that  ttme^  equally  manure  an  acre. 

6477.  Our  opMon  ftftkii  sort  ^  Jdl€litigt  tovnaniilj  rwommcnded  by  ah-  J.  Slndalr  and  A. Yooag,  to  ^ 
husbandry  of  Scotland,  coincides  with  that  of  a  very  superior  Judges  who  says.  *'  that  such  a  method  m^t 
be  advantageous  in  particular  cases,  it  would  be  rash  to  deny ;  but  generally,  it  Is  not  advisable,  either  os 
account  of  the  sheep,  or  any  alleged  advantage  flrom  the  manure  they  make.  As  to  the  sheep,  this  dnviK 
and  confinement,  especially  in  summer,  wouM  be  Just  as  hurtAil  as  folding  them  In  the  common  way,  s» 
It  has  been  found  that  their  wool  was  much  iiOurol  by  the  broken  litter  mixing  with  the  fleece  in  a  bu>- 
ner  not  to  l>e  easily  separated :  besides,  now  that  It  is  the  great  oMect  of  every  skllAil  breeder  to  atuetos* 
ttie  maturity  of  hu  sheep,  as  well  as  other  live  stock :  among  other  means,  by  leaviag  them  ta  <R^ 
their  ease,  and  if  circumstances  permit,  in  small  parcels ;  such  a  practice  as  thu  can  never  be  admmAk 
in  their  management ;  and  with  regard  to  manure,  there  can  be  no  difficulty  in  converting  into  it,  inj 
quantity  of  straw,  stubble,  and  fern,  by  cattle  fed  in  fold-yards,  on  green  hertiage  in  sununer,  and  tmwp*. 
or  other  succulent  food,  in  winter  j  wnile  the  soil,  especially  if  it  be  of  a  light  porous  quality,  >s  pf^ 
benefited  both  by  the  dung  and  treading  of  sheep,  allowed  to  consume  the  remainder  of  both  sorts  of  bn 
on  the  ground.    It  Is  true,  that  the  dung  of  sheep  has  been  generally  supposed  to  be  more  valaaMetfasa 
that  of  cattle,  but  accurate  experiments  have  not  been  made  to  determine  the  dilfrrenoe  in  thismys^ 
among  these  and  other  polygastric  animals     The  greater  Improvement  of  pastures  by  shea,  is  pnwr 
owing  as  much  to  their  mode  of  feeding,  as  to  the  richer  quality  of  their  dung.'*  {Sup.  S.  Bri.  ail  Air- 

SxcT.  VL     Of  Fatting  Suep  and  Lambs. 

6478.  The  suiQect  of  fatting  sheep  may  be  considered  in  regard  to  the  age  at  wkick 
Sitting  is  commenced,  the  kind  of  food,  and  the  manner  of  supplying  it. 

6479.  The  age  at  which  sheep  are  fioted  depends  upon  the  breed,  some  breedi,  nc& 
as  the  Leicester,  maturing  at  an  earlier  age  than  others,  under  the  same  circumstsocci; 
and  also  in  the  abundance  and  oualtty  of  the  food  on  whidi  they  are  reared;  a  dispodtioB 
to  early  obesity,  as  well  as  a  gradual  tendency  towards  that  Ibnn  which  indicates  a  prap^ 
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•iCjr  ID  fttten,  bdng  mleriillypwHMoted  bj  rich  food,  wUle  tiio  young  Mrimab  unye%  kt 
•  growing  state.  On  good  land,  the  Leicester  weCben  are  very  geMmlly  bioUght  to  • 
proltable  state  of  Atneas  before  tliey  are  eigliteen  months  old^  and  are  seldom  ktpt 
tor  fluting  beyond  tiie  age  of  two  yeers :  the  Highland  breeds,  on  the  other  hand,  AoO^ 
prepared,  by  means  of  turnips,  a  year  at  least  sooner  than  they  could  be  in  fomger  times, 
usually  go  to  the  shambles  when  firom  three  to  four  years  old.  The  ewes  qf  the  first  d»* 
acription  are  commonly  iktted  after  hanng  brought  lambs  for  three  seasoos,  that  is,  after 
they  have  completed  tbetr  fourth  year,  and  those  of  the  small  breeds,  at  ftom  five  to  sefeii 
years  of  age,  according  to  circumstances.    (Aip.  E*  BriL  arL  jfgr.) 

6480.  The  kindt  of  food  on  which  sheep  are  fatted,  are  good  pastures,  permanent  or 
tempotaiy,  herbage  crops,  as  clorers,  tares,  &c.,  turnips,  and  other  roots;  and  linseed  cake, 
grains,  or  other  klible  refuse  of  the  oil  manufiictory,  breweiy,  and  distillery. 

6481.  The  mode  ^foedmgoa  rich  pastures,  herbage,  and  turnips,  has  already  been 
described  when  treatmg  of  these  crops,  and  it  remain^  only  to  notice  the  modes  of  using 
grains  and  oil  cake.  These  and  also  bran,  oats,  pease,  and  other  srains  and  meals, 
whether  giTen  in  winter  or  summer,  should  always  be  accompanied  with  pasture  or  diy 
Ibod  of  some  sort,  especially  hay.  All  food  of  this  sort  should  be  given  in  moveable 
troughs,  divided  in  the  middle,  so  that  the  sheep  may  feed  on  each  side^  with  asloping  roof 
over  than,  so  as'to  cover  the  sheep's  heeds  and  necks  while  feeding,  as  wet  is  not  only  pre- 
judidal  to  the  slieep,  but  spoils  the  food.  A  rack  for  hay,  fixed  over  the  trough,  m^t 
prbbably  be  made  to  answer  in  this  intention,  while  it  would  be  very  convenient  for 
holding  that  material,  and  preventing  waste.  The  whole  should  be  fixed  on  wheels,  and 
be  made  to  stand  stttdy,  and  a  sufficient  number  for  the  quantity  of  sheep,  be  always  in 
rsadiness.  In  the  fattening  of  wethers,  the  use  of  barley  meal,  with  graas  or  some  other 
sort  of  green  food,  has  likewise  been  found  highly  beneficial,  and  when  it  can  be  pro- 
cured at  a  reasonable  rate,  should  not  be  neglected,  as  it  is  quick  in  rendering  them  fot, 
and  the  mutton  is  excellent.  A  pound  of  oil  cake,  or  of  meal  per  day,  with  bay,  or 
turnips,  for  eech  crone  or  wether,  is  reckoned  a  foir  allowance  in  Lincolnahire.  In  the 
report  of  that  county,  several  instances  of  oil  cake  feeding  are  given,  by  which  it  appears 
that  that  sort  of  food  fottens  in  a  shorter  time  than  any  other,  is  the  most  suitable  food 
for  fattening  old  sheep,  and  a  rapid  promoter  of  the  growth  of  the  wool. 

6482.  As  general  rvleefor  fiAtening  theep,  as  well  as  other  animals,  it  should  be  made 
a  rule  never  to  allow  them  to  lose  flesh  fixiin  the  earliest  age,  till  they  are  sent  to  the 
butcher ;  that  it  is  found  of  much  advantage  with  a  view  to  speedy  fattening,  as  well  as 
to  the  economy  of  food,  to  separate  a  flock  into  divisions,  corresponding  with  its  different 
^fpB,  and  the  purpoee  of  the  owner  as  to  the  time  of  carrying  them  to  market ;  and  that 
the  change  from  the  food  of  store  to  fotting  stock,  from  that  which  b  barely  capable  of 
supporting  the  condition  which  they  have  already  attained,  to  that  which  is  adapted  to 
their  speedy  improvement  Tn  fotting,  ought  to  be  gradual  sind  progressive.  Thus,  very 
kan  sheep  aro  never,  in  good  management,  put  to  full  turnips  in  winter,  nor  to  rich 
pastures  in  summer ;  they  are  prepared  for  turnips  in  good  grass  land ;  often  on  the 
aAar-grass  of  mown  grounds,  and  kept  on  second  year's  leys,  and  afterwards  a  moderate 
allowance  of  turnips,  if  they  are  fotted  on  pastures.  It  is  a  common  practice,  in  the 
instance  of  the  Leicesters,  to  keep  all  that  are  not  meant  for  breeding  always  in  a  state 
of  fatness,  and  after  full  feeding  on  turnips  through  winter  and  spring,  to  finish  them  on 
the  first  year's  clover  early  in  summer,  when  the  prices  of  meat  are  usually  the 
highest. 

6483.  T%efottenmg  of  lamit  during  summer,  requires  nothing  more  than  keeping 
their  mothers  and  them  on  the  richest  and  best  pasturage,  and  supplying  such  arttficial 
ibod  as  the  situation,  season,  or  other  circumstances  may  require ;  but  the  fotting  of  lambs 
during  winter  and  spring,  requires  attention  to  three  things,  the  breed,  or  if  any  breed 
be  used  indiflitently,  the  period  of  dropping,  the  lamb  house,  and  the  feeding. 

6101  WUk  napect  to  the  breed,  as  the  iheep  win  take  the  nan  at  any  Maion,  any  vailety  mar  be  to 
nanaaed  as  to  <uop  thdr  lante  at  any  period  of  the  vear,  tiut  it  b  (bond  bv  exporieiioe,  that  the  DoneC 
•btocmeep  to eaaieit  made  to  yean,  and  thereftne  ttito  to  the  tort  generally  employed  In  Middleaex  Ibr 
learinffwilwt  to  called  houfelainb,  for  the  metropoU&  The  aeleotion  of  the  nnni  Ibr  breeding  the  lattba 
to  be  hooae  fed,  it,  aooording  to  MIddleton.  founded  oo  the  following  drcumttanoee:  the  mcklen,  sale^ 
men,  and  btitchen  of  London,  are  aware  that  toch  laffibt  aa  have  sharp  baibs  on  the  Inside  of  their  lips, 
ate  eertalniy  of  a  deep  color  after  being  butchersd;  and  all  those  whose  baibs  are  naturally  blunt,  do  aa 
certainly  produce  felr  meat  Thto  knowledge  has  been  the  occasion  of  many  lambs  of  the  tatter  kind  being 
kept  ibr  rams,  and  sent  Into  Dorselahire  expressly  for  the  purpose  of  Improving  the  color  of  the  flesh  oT 
house  kmba,  the  issue  of  such  nuns  can  generally  be  wammted  fUr,  and  such  meat  always  selto  at  a 
h%her  price  i  hence  erase  the  mistaken  nouon  that  Middlesex  nuns  were  necessaiy  to  procure  house  lambu 

6485.  A  lamb'-kouse  may  be  any  dose  shed,  cow-house,  or  other  spare  house,  or,  even 
on  a  small  scale,  a  roomy  pigatya.  But  they  are  built  on  purpose  by  the  extensive 
dealers  in  this  article ;  and  one  to  suckle  from  one  hundred  and  sixty  to  one  hundred  and 
eighty  hunbs  at  a  time,  should  be  seventy  feet  long,  and  eighteen  feet  broad,  with  three 
coops  of  diiforent  sites  at  each  end,  so  constructed  as  to  divide  the  lambs  according  to 
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hm  Mutkc  Jknim.    Itisfiholly  MUofinibwkedapu^  oryomgflr-treesw    TWplaa 
(J^  680u)v  <o»>iinK  four  doM  •paitnmifeB  with  do«i«  for  tlie  Unibs  (a)»  and  four  mktn 
'  jmkM  for  Ibe  sheep  (6).     The  elevation  (ji;;.  6ai.)  sbows  a  gatey  (c)»idiichwr. 
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roiui4«.tbe  building,  and  is  used  as  a  pas- 

aagie  for  viewing  the  sheep,  handling  them  with  the  csook,  and  at  night  for  tlie  penmbu* 

ations.  of  a  watch-dog.     The  roof  being  twenty  feet  from  the  floor,  ths  intoior  is 

abundantly  airy,  which  for  sheep  is  an  important  object.     Another  design  in  the 

wodL  (J^.  682.),  is  accompanied  by  an  elegant  Italian  watch- 

tawier,  with  apartments  therein  for  the  shephenL 

6486.  Tka  economy  of  the  mckHng-houte  is  as  follows :  The 
sbeep.  which  begin  to  lamb  about  Michaehnas  are  kept  in  the 
cloae  during  the  day,  and  in  the  house  during  the  night,  until 
they  haire  produced  twenty  or  thirty  lambs.  These  lambs  are 
then  put  into  a  lamb-house,  which  is  kept  constantly  well  lit- 
tered with  clean  wheat  straw ;  and  chalk,  both  in  lump  and  in 
powder,  is  provided  for  them  to  lick,  in  order  to  prevent  loose- 
ness, and  thereby  preserve  the  lambs  in  health.  As  a  prevention 
i^^inst  gnawing  the  boards,  or  eating  each  other's  wool,  a  little 
wheat  straw  is  pbced,  with  the  ears  c&wivwards,  in  a  rack  within 
their  reach,  with  which  they  amuse  themselves,  and  of  which  they 
eat  a  small  quantity.  In  this  house  they  are  kept,  with  great 
care  and  attention,  until  fit  for  the  butcher. 

6487.  The  mothers  of  the  lambs  are  turned,  every  night  at  eight  o'clock,  into  tbe 
lamb4iou8e  to  their  ofl^ring.  At  six  o'clock  in  the  morning,  these  mothers  are  sspa- 
vated  from  their  lambs,  and  turned  into  the  pastures ;  and  at  eight  o'clock,  such  ewes  m 
havo  lost  their  own  lambs,  and  those  ewes  whose  lambs  are  sold,  are  brought  in  and  held 
by  the  head  till  the  Iambs,  by  turns,  suck  them  clean :  they  are  then  turned  into  ths 
pasture;  and  at  twelve  o'clock,  the  mothers  of  the  lambs  are  driven  from  the  pastuss 
into  the  lamb-house  for  an  hour,  in  the  course  of  which  time  each  lamb  is  suckled  by  it» 
amiber.  At  four  o'clock,  all  the  ewes  that  have  not  lambs  of  their  own  are  apb 
brought  to  the  lamb-bouse,  and  held  for  the  lamba  to  suck  ;  and  at  ci^i^  the  nMrt***"*  of 
tbn  lambs  are  brought  to  them  for  the  night. 

6488:  mfimModftfracAMv  is  continued  all  the  TOu.  ThebreedcnnlecttiidioftbelaBbeaebmne 
ts%  enoug^k,  and  of  proper  age  (about  eight  weeks  old),  for  •lauohtar,  and  tend  them  to  narkcca  duiuf 
December,  and  three  or  four  succeeding  months,  at  prices  which  vary  fVom  one  guinea  to  four,  sad  the 
rest  of  the  year  at  about  two  Bulneos  each.  Tnis  u  severe  work  for  the  ewes,  and  seme  oftheB  fir 
■Bdiffezoets  of  exhaustion.  Eowerer,  care  Is  taken  that  tbey  have  plenty  of  food;  finr  wtaeniraeaftaift 
(▼is.  turnips,  cole,  rye.  tares,  clover,  &c.)  begins  to  fail,  brewer's  grains  are  given  them  in  trou^  sod 
second-crop  hay  in  racks,  as  well  to  support  the  ewes,  as  to  supply  the  Iambs  with  plenty  of  milk ;  rar.  If 
that  should  not  be  abundant,  the  lambs  would  become  stunted,  in  which  case  no  food  cmild  fkttaa  tloa 
iMUOete*  Report,  p.  355.) 

Sect.  YII.'     On  the  probable  Improvement  which  may  be  derived  from  Croaasftke 

Merino  Breed  of  Sheep, 

6489.   The  Merino,  or  Spanish  variety  of  the  Ovis  Aries,  is  supposed  by  Boiia 
and  other  F^nch  vmters,  to  have  been  originally  imported  from  Africa  to  Spain.    It  i^ 
however,  at  least  as  probable,  that  they  are  indigenous  to  that  country,  or  if  oiignsHj 
imported,  that  they  have  become  modified  to  what  they  are,  by  the  soil  and  dimalb 
Merinos  first  attracted  attention  in  this  country  in  1764,  in  ccmae^ence  of  the  reports  of 
taravellexs,  and  a  letter  by  Don  John  Bowley  to  Fbter  Collinson,  published  in  the  Gf- 
tleman*s  Ma£azme  for  that  year.     A  few  wese  imported  in  1788,  and  more  in  nSi, 
and  placed  on  the  King's  farm  at  Windsor,  luder  the  care  of  Sir  Joseph  Banks,  who 
was  then  constituted  His  Majesty's  shepherd.     Hie  first  sale  of  stock  was  made  in  1800 ; 
and  from  these,  a  flock  inoported  from  Spain  in  1801,  by  Lord  Soraerville,  and  sosm 
other  importations  by  difierent  persons  subsejquently,  have  sprung  all  the  Merinos  ami 
Merino  rams  in  the  empire.     Since  that  period,  a  number  of  eminent  breeders  sod 
scientific  a^culturists  have  cultivated  this  breed  both  alone  and  by  crosung,  but  fip^ 
cially  Dr.  rarry  and  Lord  SomerviUe ;  and  though  the  utility  which  its  intnoductiaB 
may  idtimately  prove  to  the  coimtry  can  by  no  means  be  estimated  at  present,  tbst  it  bs 
already  done  much  good  by  directing  the  public  attention  to  the  subject,  there  osn  beso 
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doubt;  —A  i— y  w  of  opuiioii,  iImh  by  it  the  fleeces  ef  our  ahoft-woolcdiheepina/be 
90  improTed  as  to  render  then  fit  substitutes  for  imported  Spannb  woof. 

C490,  Dr,  Parry*s  aperiments  with  the  Merino  breed  were  begun  nesrij  8t  the  ssine 
thne  with  the  King's.  His  fiurm  was  eleToted,  ciposed,  and  unfit  for  any  other  purpose 
than  breeding;  and  he  fixed  on  tiie  Ryeland  breed,  as  one  of  the  finest  wooled  varieties 
at  Britidi  sheep,  for  crossing  with  Merino  nuns.  His  only  object  wis  the  iniptwe^uent 
of  die  fleece. 

6491.  The  efeet  tf  thefamik  cross  €f  the  Mermo  mm,  according  to  the  opimOB  of 
sheep  cuftiTators  on  the  continent,  on  any  breed  of  ewes,  however  coarse  and  long  in  the 
fieece,  will  be  to  give  progeny  with  short  wool  equal  to  the  Spanish.  Of  the  truth  tft 
ttmi  proposition,  however.  Dr.  Parry  justly  expresses  some  doubts,  derived  from  his  own 
experience  and  that  of  others.  But  it  is  certain,  he  adds,  that  one  cross  more  will,  lA 
most  cases,  effect  the  desired  purpose.  If  we  suppose,  he  says,  the  result  of  the  admix- 
tureof  the  blood  of  the  Merino  ram  to  be  always  in  an  exact  arithmetical  proportion, 
and  state  the  native  blood  in  the  ewe  as  64 ;  tlien  the  first  cross  wouM  give  |f  of  the 
Merino;  the  second  J);  the  third  ff;  the  fourth  ){;  the  fifth  )|;  the  sixth  J),  and  so 
on.  In  other  words,  the  first  cross  would  leave  thirty-two  parts  in  sixty -four,  or  half  at 
the  English  quality ;  the  second  sixteen  parts,  or  one-fourth ;  the  thi^  eight  parts,  or 
one-ei^th ;  the  fourth  four  parts,  or  one^xteenth ;  the  fifth  two  parts,  or  one-thirty- 
secona  ;  the  sixth  one  part,  or  one-srxty-fourth,  and  so  on.  Now,  if  the  filaments  of  the 
Wiltshire,  or  any  other  coarse  wool,  be  in  diameter  double  that  of  the  Ryehind,  it  is 
obvious,  that,  according  to  the  above  statement,  it  would  require  exactly  one  cross  more 
to  bring  the  hybrid  wool  of  the  former  to  the  same  fineness  as  that  of  the  latter.  This, 
he  believes,  very  exactly  corresponds  with  the  facL  The  difference  between  onewetgfath 
and  one-sixteenth  is  very  considerable,  and  must  certainly  be  easily  perceived,  botli  by 
•  good  raisemseope,  and  in  the  cloth  which  is  manufactured  from  such  wool.  In  the 
latter  method,  he  adds,  '<  it  certainly  has  been  perceivc<f ;  but  I  have  hitherto  had  no. 
eppostanity  of  trying  the  difference  by  the  former.  The  fifth  cross,  as  I  have  before  ob-' 
served,  brings  the  Merino- Wilts  wool  to  tlie  same  staudurd  as  the  fourth  of  the  Merino 
Ryeland."    (Com,  to  the  Board  ofAgr,  vol.  v.  p.  438.) 

649S.  In  theteffi^n^  ssosofi,  the  Ryeland  breed  are  usually  cotted,  because  the  new- 
bom  lambs  are  very  thinly  covered  with  wool.  As  January  was  considered  the  best 
lambing  season  for  the  produce  of  the  cross,  Dr.  Parry  found  cotdng  was  doubly  neces* 
sary.  Every  night  the  flock  were  well  sheltered;  and  they  were  allowed,  in  addition  to 
the  pasture  which  they  could  pick  up  in  the  day-time,  linseed  jelly,  ground  oil-cake,  or 
gtains,  cabbages,  roues,  winter  and  spring  vetches,  and  tares.  Salt,  he  sayS,  I  never 
gftve  to  ray  fiock  bat  once,  and  that  in  the  following  way :  A  small  field  of  lattermath^ 
cut  in  September,  had  been  so  often  wetted,  that  I  despaired  of  its  ever  being  eaten. 
While  it  was  putting  into  the  rick,  I  strewed  some  salt  between  the  layers ;  the  conse- 
qucnoe  was,  that  cows  and  sheep  greedily  devoured  it,  scarcely  leaving  a  smgle  blades 
(Com.  to  th*  Board  of  Af^*  ^i*  ▼•  P«  ^^O 

649S.  The  shearing  of  the  sheep  was  performed  in  the  second  week  of  June,  and  of 
the  lambs  at  the  end  of  July.  The  finer  fleeced  hunbs  need  not  be  shorn  till  tlie  second 
season.  Washing  previously  to  shearing  Dr.  Parry  disapproves  of;  because  the  fieece 
is  so  thick,  that  when  thoroughly  soaked  with  water,  it  is  very  long  in  drying ;  and  if  the 
weather  prove  wet  and  cold,  the  sheep  are  evidently  much  incommoded ;  he,  therefore, 
recommends  cleansing  the  wool,  after  being  shorn,  as  in  Spain. 

6494.  The  produce  ojwociy  considered  as  the  result  of  Dr.  Pany's  well  conducted  ex- 
periments, was  found  to  be  14lb.  14os.  per  acre,  which  at  3r.  per  lb.  in  the  yolk  through- 
out tfie  fieece  gives  2^  4s.  7 jd.  per  acre  on  land  certainly  not  worth  on  an  average  26 
shillings.     {See  Comtn,  to  the  B,  of  jtgjriculture,  vol.  v. ) 

6495.  Lord  SomervilU*s  experiments  may  be  considered  as  of  equal,  if  not  more  ini-i- 
portance  than  these  of  Dr.  Parry.  His  Lordship  tried  crosses  with  several  short  wooled 
breeds,  but  was  most  successful  with  the  South  Downs  and  Ryelands.  Morris  Birkbeck, 
a  professional  farmer  of  the  first  order,  found  that  the  fleeces  of  the  first  cross  between 
Merinos  and  South  Downs,  washed,  are  to  the  parent  South  Downs  as  six  to  five  in  weight, 
and  as  three  to  two  in  value  per  pound,  and  believes  that  the  improvement  of  the  wool  may 
go  on,  without  detriment  to  the  carcase,  until  wc  shall  obtain  a  breed  of  sheep  with  Span- 
ish fleeces,  and  English  constitutions ;  but  this  must  be  the  result  of  careful  and  judicious 
selection. 

6496.  Merino  Jheks  are  nam  eitablished  m  most  districts  of  the  empire,  and  but  few 
years  can  elapse  befcN«  their  value  to  the  farmer  and  the  country  be  practically  ascer- 
tained and  erinced.  (See  Sir  J,  Banks  in  AnnaU  of  Agriculture,  Com*  to  B.  ofAgr, 
Bath  Society  s  Papers,  Dublin  Sbeiety*s  Transactums,  The  Farmers  Magazine,  Farmer 
Journal,  Lord  SomermUe*s,  and  Dr,  Parry*s  Trdcts  on  Wool  and  Merinos,  and  vafwuf 
ether  works.) 
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Sic*.  VIII.     Of  the  Anatomy  end  Phj^tiology  of  Sheep. 

6197.  Tlie^0natii<<rii£lttr8^iA«M«pKflemble8tbatof  tbeoxTeryiotiiiiatdy.  Steep 
however,  like  the  ox,  experience  considerable  variations  in  sixe,  form,  and  qualities;  re- 
sulting finom  the  physical  and  moral  ngenctes  which  they  become  exposed  to,  under  vari' 
ous  dimates :  and  also,  as  whether  fostered  by  cultivation,  or  left  to  the  natural  opcrstioos 
around  them.  These  circumstances  have  opcntedon  even  the  bony  base  of  the  madiiBe, 
as  we  see  in  the  formations  of  the  three  horned  breed  {Ouu  pckfceriOj  Lin.},  natives  of  the 
north ;  in  the  spiral  homed  (0.  strepncerott  Lin.),  which  inhabit  Wallachia ;  and  thekag 
homed  (Copra  amimm,  Lin.) ,  which  are  found  in  the  countries  borderingthe  Meditcnanesa : 
and  which  have  been  thought  to  be  the  parents  of  the  present  cultivated  Biitiab  sheep. 
Cultivation  weakens  the  otherwise  inherent  aptitude  to  retain  the  original  stamp  of  na- 
ture ;  and  we  find  therefore,  that  by  these  means,  the  original  form  of  the  sheep  has  sub- 
mitted to  vast  alterations.  We  see  some  of  them  wholly  without  horns  ;  we  also  find  liist 
the  bony  structure  is  otherwise  subjected  to  our  commsod,  by  becoming  much  more  nkn- 
der,  though  more  compact.  Accidents  are  also  laid  hold  on  by  man  to  produce  paiticu- 
lar  forms :  thus  a  bre^  has  been  cultivated  in  America,  called  the  ancon  or  otter  breed, 
remarkable  for  crooked  and  deformed  legs;  which,  by  continued  breeding  from  speci- 
mens that  presented  this  originally  accidental  deformi^,  is  become  now  a  fixed  aad  per- 
manent breed,  valuable  for  their  incapacity  to  wander  or  climb.  (Dw^gftl.)  Tlie  duaky 
or  wry-faced  breed,  is  another  instance  of  accidental  deformity  cultivated  into  a  po*- 
manent  variety :  as  the  monstrous  rump  of  the  Tartarian  sheep,  and  the  over-grown 
of  some  breeds  in  Turkey,  are  similar  instances  in  the  softer  parts  of  the  body. 


6198.  Tbe  tkdeUmttfthe  tkeea praenti  an  Aitemblsge of  booes,  whidi  bean  a  geocnl  iiiinihlinrf  to 
that  of  tbe  ox  in  number  and  direction.  Like  him,  Uie  head  naturally  u  surmounted  bj  boina  nwingaif 
from  the  frontal  l»nei.  Like  him,  hit  frontal  sinuses  are  lai^  and  open,  and  thus  liable  to  the  entrHics 
of  insects.  The  skull  bones  are  wide  and  extended;  his  ottitsare  more  latend  Chan  ocDlnl ;  and  his  &• 
cialan^  is  about  50 degrees.  His  ?ertdHral  column  is  tlie  same  as  the  ox,  and  his  ribs  also.  Tbecxt»' 
mities  descend  on  the  same  construction,  ending  in  a  divided  hood 

0109.  The  stoem/  and  n^  pari*  are  but  little  dissimilar  likewise.  His  biain  is  as  one  two  bwdrailh 
lo  the  whole  body;  and  bis  cerebellum  to  the  tnrain  raicrally,  as  1  to5^  Tbe  pigment  of  theeyetsofs 
pale  ydlowish  green,  varying  occasionally  to  a  blue.  The  viscera  of  the  diest  corrapond  with  the  ox ;  sod 
those  of  the  Imly  also,  the  stomachs  bdngthe  same,  and  the  economy  of  ruminaUon  not  diflMag.  Tte 
liver,  pancreas,  and  spleen  are  similar.     The  penis  is  taper,  vesicuUe  swwinaies  muBtins*  and  prataiss 


6900L  The  inxtf  <if  tke  tkeep  is  but  a  crined  bair ;  and  Indeed  in  some  foreign  varieties,  the  oater  cover- 
ing Is  of  hmg  hair  like  that  of  oxen ;  while  in  othos  the  hair  and  wool  are  mixed. 

Sect.  IX.     The  Dueates  of  Sheep. 

-6501.  The  diseates  qftheep  are  numerous ;  for  these  animals  are  now  so  higfaly  culti- 
vated that  they  may  be  regarded  in  some  respects  as  artificial  machines :  and  thus,  as  s 
natural  consequence,  they  are  subjected  to  a  variety  of  artificial  defects  or  maladiesu 

6508«  The  rot  is  a  popular  term  among  shephenis,  and  includes  within  its  nu^  dis- 
eases widely  different.  We  shall  not  therefore  follow  the  custom  of  treating  the  diflereot 
rots  of  sheep  together ;  but  we  shall  allow  them  to  fall  in  their  natural  aider,  aoooidiiig 
to  the  plan  pursued  with  the  diseases  of  oxen. 

6S0S.  Tkek^tammatorifttnd  putrid  fever,  popularly  known  by  the  names  JUjgilMnRS  atrikbig,  or  Veei 
striHug^doe*  not  differ  materially  tnaa  the  same  disease  in  oxen  and  cows ;  ana  is  in  sheep  also  sssafr- 
timcs  ^demic ;  appearing  by  panting,  dulness,  watery  mucus  from  the  nose  and  eyes ;  and  great  redae* 
of  all  such  parts  as  are  usualiy  white. 

dSOl  Ttie  red  water.  The  inflammatory  fever  sometimes  resolves  itself  Into  an  universal  secieboa  sf 
serum  throughout  all  the  cavities ;  in  whldi  case  altera  few  days,  the  lymph  tinged  with  blood  wfll  eoae 
away  from  tne  nose  and  mouth  in  large  quantities.  Sometimes  after  drath  the  bloody  scfum  a  taad 
sufltased  throui^out  the  skin  as  in  the  Uood  striking  of  skinsL 

6505.  Tlie  ciaveau  or  tkeep  vox  is  also  another  variety  of  this  disease,  in  which  it  takes  on  a  pvtidsr 
form.  Alwut  the  third  day  small  variola  appear :  sometimes  they  are  rather  blotches  than  pustukt.  As 
weakness  Is  umially  extreme,  and  the  putruUty  great.  TIiIb  form  of  tbedisease  is  seldom  seen  with  as  :M 
Is  still  known  on  the  continent,  wnere  the  pastures  are  very  poor  and  low,  aad  the  genciai  is^ 

wOa  Tbeireatment  of  all  these  In  no  wise  dUftrs  from  that  directed  under  the  inflaramaloiy  pstiiil 
fever  of  the  ox.    The  doses  of  medicines  tiring  alwut  a  third  of  what  is  directed  for  them. 

6S07.  Mailgmmt  epidemic  or  nmrraim.  Sometimes  an  c|udemic  prevails,  whidi  greatly  resembW  at 
murrain  of  oxen :  in  appearances  termination  and  treatment  it  resembles  malignant  fpidemic  of  oxm. 
(6049.) 

660ft.  Pe$imuumomla  or  inflamed  huigt,  ritkig  qf  tke  IteKs,  gkmderoat  rot,  ko$e,  4c  llieselinaae 
all  modifications  of  an  inflamed  state  of  the  viscera  of  the  chest,  caught  by  undue  exposure^  bad  ns^ 
turage,  and  often  from  overdriving.  The  oou^,  the  tremblino,  the  redness  of  the  eyes  and  Ds«m^ 
and  the  distillation  of  a  fluid  from  them,  with  the  heavings  and  not  bseath,  are  all  similar  to  those  viotB 
eharacterise  the  pneumonia  or  risinoM  the  lishts  in  oxen.  We  remciid>er  to  have  seen  the  daiws 
strongly  marked  in  the  February  of  ROB,  on  a  farm  in  tbe  neighborhood  of  Streatham ;  where  dsves 
sheep  were  attacked  almost  togeuier.  after  a  very  stormy  night  They  were  first  aflbcted  with  a  Imm 
appetite ;  next  with  a  fixed  stedikst  look,  which  was  common  to  every  ooe:  After  this,  they  rededslisa^ 
foil  backwards,  and  became  convulsed.  When  seen,  five  were  already  dead,  whose  internal  a|y«sn»» 
ftiUy  confirmed  the  nature  of  the  disease.  The  rest  recovered  by  bleeding  and  drenching,  witn  dreacws 
composed  of  nitre  and  tartar  emetic  Sometimes,  tbe  symptoms  of  pneumonia  do  not  kill  immwtiswtf, 
bat  degenerate  into  an  ulceration  of  the  lungs ;  which  is  then  called  the  gtamderem  ret  TbiiitMe* 
always  flital :  the  others  may,  by  early  attention,  be  combated  by  judidons  treatownt,  as  deOuM  vam 
the  same  disease  in  oxen. 

6SQ9L  A  ckroiUc  ooimA  in  shccp^  when  not  symptomatic  of  rot,  U  always  eured  by  a  disagt  of  psnam** 
particularly  loto  a  salt  nuursh. 
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6S1QL  infiammaikm  qf  the  tUmmA  ocean  fttmi  yaitanf  cniiML  A  oonuBoo  om  artict  fton  Mttog 
nozkwu  vflMtables ;  uhI  imxluoet  the  mAciloiM  tenned  tremMiiff.  It  also  produoet  th«  frwt  M  in 
lambf ;  whlcb  latter  b  aliniyt  aooompanled  with  black,  ftetid  fSBoea.aiHl  to  xeadUy  remoTed  by  aa  ounce 
of  oaitor  oil }  wblle  the  fbrmer  uraallv  yfeldi  to  half  an  ounce  or  oil  of  tuipenttne,  beaten  up  with  the 
yolk  of  an  en*  Some  herbs  (ai  AtropabMladonna,}  when  eaten  produce  •paamodic  alftctiont.  which  are 
called  by  sbepberds  the  iet^img  ill:  In  such  cases  the  waterr  solution  of  aloes  irgi.Pkarm.E9l6,) 
in  doses  of  two  or  three  ounces  Is  useAiL    Daily's  elixir  we  nave  also  known  to  be  given  with  good 


6511.  TTke  kove,  blad,  or  tniml  eoUe.  Sheep  are  as  liable  to  be  distended  with  an  enonnous  collectlfla 
within  the  maw  as  oxen.  An  instrument,  similar  to  that  invented  by  Dr.  Monro,  to  also  nuide  Ibr 
them :  and  when  not  relieved  by  these  means,  the  same  remedies  are  applicable,  as  are  directed  fbr  oxen. 

651£.  A  wind  coUe  wiU  also  soraettmes  alftct  diesp  more  from  the  quality  than  the  quantity  of  what 
they  eat :  it  to  best  rdieved  bv  an  ounce  of  castor  or  salad  oil  with  an  ounce  of  gin. 

6513.  infiamed  Mver,  blooa  rat,  or  M  pellaw§,  are  liver  afiections,  axidng  ftom  fever  settling  in  that 
organ ;  or  from  obstructed  bile  irritating  it  Sometimes  there  are  great  marks  of  fever ;  and  at  others 
more  of  putridity ;  according  to  which,  treat  as  may  l>e  gathered  firom  ox  patholMnr. 

6514.  JamuUce  also  now  and  then  occurs,  when  refer  to  that  disease  in  oxen.  (6868.) 

6615.  D^aaUerpt  gall  mskt.  5raw,  are  aU  aflbctions  brought  on  by  sudden  changes  of  temperature,  or 
of  undue  mcrtsture  acting  with  cold  pasturage.  It  to  often  seen  in  sultry  autumns:— treat  as  under  ox 
braxv.  (fSffl.) 

6516.  Seoariag  to  tiie  diarrhoea  of  sheep^  and  in  very  hot  weather  soon  carries  them  oS  It  should  be 
•arty  attended  to,  by  abstracting  the  aflbcted,  and  hounng  them.  The  ^peatmeat  to  seen  under  diarrlioHi 
of  oxen  (6966L),  which  it  closely  resembles. 

6517.  Fbmingt  iag-keU,  break.tkare.  The  two  fonner  are  only  the  adhesion  of  the  tail  to  the  wool, 
and  the  exanriatimi  brought  on  by  dianhaea ;  tlie  latter  to  the  diarrbcea  itself,  known  to  some  by  thto 
term. 

6518.  The  rol  in  sheep  is  alio  called  great  rott  and  fydropic  rotf  &c. ;  but  it  is  mdre 
popularly  known  by  the  stogie  term  of  rot.  Many  causes  have  been  assigned  for  it,  aa  the 
Jatdola  hepaika,  or  fluke  worm ;  some  particular  plants  eaten  as  food ;  ground  eating ; 
snails,  and  other  ingesta :  but,  as  most  of  the  supposed  deleterious  herbs  have  been  tried 
by  way  of  experiment,  and  have  failed  to  produce  the  disease,  so  it  is  attributable  to 
some  other  cause.  Neither  is  there  reason  to  suppose  that  the  fluke  worm  occasions  it, 
since  we  know  that  the  biliary  vessels  of  other  aniinals,  as  horses,  asses,  lats,  &c.,  often 
have  them :  and  above  all,  because  that  they  are  not  always  present  in  the  rotted  subject. 
Trom  long  experience,  and  the  almost  invariable  effect  produced  by  a  humid  state  of 
atmosphere,  soil,  and  product ;  we  are  warranted  in  concluding  these  are  the  actual  and 
immediate  agents :  perhaps  the  saturated  food  itself  is  sufllcient  to  do  it.  The  morning 
dew  has  been  supposed  equal  to  it.  Bakewell,  when  his  sheep  were  past  service, 
used  to  rot  them  purposely,  that  they  might  not  pass  into  other  hands.  Thb  he  always 
readily  did  by  overflowing  his  pastures.  But  great  differences  of  opinion  exist  as  to  the 
quantity,  form,  and  varieties  of  moisture,  productive  of  this  fatal  disease.  It  is  said  that 
land  on  which  water  flows,  but  does  not  stagnate,  will  not  rot,  however  moist :  but 
this  is  contradicted  by  the  experience  of.  Bakewell,  who  used  merely  to  flood  his  lands 
a  few  times  only  to  rot  his  sheep.  It  is  also  said  that  they  are  safe  from  rot  on  Irish 
bogs,  salt  marshes,  and  spring  flooded  meadows,  which  experience  seems  to  verify.  It 
is  also  said,  that  the  very  hay  made  from  unsound  land  will  rot ;  but  this  vrants  con- 
firmation. When  salt  marshes  are  found  injurious  it  is  only  in  such  years  when  the 
rain  has  saturated,  or  rather  super-saturated  such  marshes.  That  putrid  exhalations  un- 
accompanied with  moisture  can  occasion  rot  wants  confirmation  also :  for  these  com- 
monly go  together,  and  it  is  diflicult  to  separate  their  effects.  It  is  not,  perhaps,  the 
actuaJ  quantity  ot  water  immediately  received  by  land,  but  the  capacity  of  that  land 
to  retain  the  moisture,  which  makes  it  particularly  of  a  rotting  quality. 

651 9.  Tlie  tigfts  of  rottermets  are  sufficiently  familiar  to  persons  about  sheep.  They 
first  lose  flesh,  and  what  remains  is  flabby  and  pale ;  they  lose  also  their  rivadty.  The 
naked  parts,  as  the  lips,  tongue,  Ac,  look  lirid,  and  are  alternately  hot  and  cold  in  the 
advanced  stages.  The  eyes  look  sad  and  glassy,  the  breath  is  foetid,  the  urine  small  in 
quality  and  high-colored ;  and  the  bowels  are  at  one  time  costive,  and  at  another 
affected  with  a  black  purging.  Tlie  pelt  will  come  off  on  the  slightest  pull  in  almost 
all  cases.  The  disease  has  different  degrees  of  rapidity,  but  is  always  fatal  at  last. 
This  difference  in  degree  occasions  some  rotted  sheep  to  thrive  well  under  its  progress 
to  a  certain  stage,  when  they  suddenly  fall  off,  and  the  disease  pursues  the  same  course 
with  the  rest*  Some  graxiers  know  this  crisis  of  declension,  as  it  has  been  called,  and 
kill  their  sheep  for  maricet  at  the  immediate  nick  of  time  with  no  loss.  In  these 
cases,  no  signs  of  the  disease  are  to  be- traced  by  ordinary  inspectors,  but  the  ex- 
iltenoe  of  the  flukes,  and  still  more,  a  certain  state  of  liver  and  of  its  secretions, 
are  characteristic  marks  to  the  wary  and  experienced. 

6590.  TAe  treatment  of  rot  u  seldom  successful  unless  when  it  is  early  commenced, 
or  vrhen  of  a  mild  nature ;  a  total  change  of  food  is  the  first  indication,  and  of  that  to  a 
dry  wholesome  kind :  all  the  farina  are  good,  as  the  meals  of  wheat,  barley,  oats,  pease, 
beans,  Ac.  Carrots  have  done  good  mixed  witii  these :  broom,  buraet,  elder,  and  mellQot, 
as  diuretics,  have  alio  been  recommended ;  but  it  is  necessary  to  observe,  that  there  is 
afldom  any  veotral  effbsion  but  in  the  latter  stages  of  the  complaint.  As  long  as  the 
liver  is  not  wholly  diaorganiaed,  the  cure  may  be  hoped  by  a  simple  removd  of  the 
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CMiity  whieh  has  been  «iiown  to  be  a  variable  temperaUire,  with  csceaaive  naiititpe  of 
paataxvge,  which  may  also  be  aided  by  such  remedies  as  assist  the  action  of  tiie  biUaiy 
system  ;  nit  acts  in  tLis  way,  and  thua  salt  mashes  are  good ;  salt  may  alao  be  giveB  a 
the  water.  Salt  appears  the  principal  ingredient  in  Fl«h*8  patent  restoratiye  fcir  sheep, 
Ibr  it  states  it  to  be  composed  of  turpentine,  sal  ammoniac,  turmeric,  quickaSver,  brim- 
stone, salt,  opium,  alkanet  root,  bark,  antimony,  camphor,  and  distilled  water;  but  of 
this  medley,  none  of  the  articles  can  be  in  sufficient  quantity  to  prove  useful,  but  tbe 
fait.  In  the  more  advanced  stages  of  the  disease,  when  the  liver  has  become  materially 
affected,  it  is  prudent  to  rub  the  bellies  of  each  sheep  with  half  a  drachm  of  mercsriri 
ointment  every  otlier  day  for  a  week ;  give  also  the  following,  every  morning :  watery 
tincture  of  aloes,  half  an  ounce,  decoction  of  willow  bark,  four  ounces,  nitric  acid,  twcaty- 
five  drops. 

65S1.  TkepeU  rot,  kmiger  rat,  «r  maied  ttiseate.  It  a  vaxietv  ofthe  former,  but  with  tUsdiAnooe^thst 
Whenaa  the  Uver  in  the  hydrobic  rot  i<  prindpaUy  alftcted;  Id  this  the  whole  of  the  diylopeinir  n. 
sen  are  injured ;  the  acscntenc  gtonds  are  always  twoOen  and  ofaitnicted,  and  fnm  thcooe  aiiMi  tte 
emaclatioD  and  unhealthy  state  of  all  the  secretioDB,  by  which  the  rot  becomes  incapable  of  reociviitg  Mini- 
iMDt,  and  falls  off,  leaving  the  body  bai»,'and  in  ttie  Lut  stages  the  teeth  and  boras  also  locwen.  ladiftr- 
eat,  oaheatthy  keep^  is  a  very  common  cause  of  this  oulady,  and  a  oontiary  oouise  of  frf  diim  li  Itir  iMit 
remedy  when  the  disease  has  not  gone  on  too  long. 

fififiS.  J%e  tcalt,  sAoA,  rai^,  or  nMer$,  are  soreetimes  eryslpdatoos  eniptioos,  and  Mi^H-fS'Ttyf  tfaty  ait 
ptoric  or  mangy  ones.  In  the  former  instance  they  are  wiirenal  and  very  red,  occasioning  a  great  bsst 
and  itching,  and  are  tb«>ce  c^Ued  the  raiMfrr :  in  audi  cases,  nitre  administered  ouickly  rebefcs,  vidi 
change  of  food.  Tbe  eruptive  scab  is  seldom  cured  without  an  external  application ;  either  of  those  diiected 
Ibr  mange,  lowered  to  half  the  strength,  wOl  relieve  it  at  once.  (See  VfL  Pkarm.) 

6523.  Foot  rot  sheep  have  a  secretory  outlet  between  tbe  daws  peculiar  to  them,  which  is  llaUe  to  baaoac 
obstructed ;  their  feet  are  also  liable  to  become  injured,  and  then  dise^ed,  fVom  travdling  or  comiDued 
standing  on  wet  soils :  tiut  the  real  foot  rot  is  an  endemial  aflfection  which  sometiaies  attacks  half  of  lbs 
flock.    It  must  be  attended  to  by  removing  all  discnicd  portions,  and  then  dressing  with  the  thrash 


pr  foot  rota{^cation,  (Tci.  Pkarm.  5885.),  and  afterwards  wrapping  up  from  external  eziKManx 

65S4.  Staggers,  giti,  tumsick,  goggles,  worm  under  the  horn,  sturdy,  vsatery  head,  ana  pendro,  are  al 
popular  terms  for  Hydatids,  or  an  animal  now  known  as  tbe  tsenias  globulus,  which,  l»y  some  uaaecomt 


able  means,  finds  its  way  to  the  brain,  and  settles  itself  there  either. in  sootie  of  its  TCDtride^  or 
frequently  on  its  substance.  Their  size  varies  from  tbe  smallest  speck  to  that  of  a  Digeoo  egb  ^  tte 
sheep  it  attacks  are  usually  under  two  years  old.  These  animals  arc  likewise  oocasionaOy  lomul  ia  d 
the  natural  cavities  of  the  body. 

G5SS.>  The  appearances  qfcerdtral  kjfdaUds  are,  stupidij^,  a  disposition  to  sit  on  the  ramp,  to  tun  Is  see 
side,  and  to  incline  the  head  to  the  same  while  at  vetL  llie  eyes  glare,  and  from  oval,  the  puifls  becoaw 
round.  An  accurate  examination  will  now  usually  discover  some  softness  at  a  particular  part  of  tte  skvL 
oenerally  on  the  contrary  side  to  that  <»i  which  the  animal  hangs  tbe  head :  when  no  softDoss  of  tfceskas 
IS  discernible,  the  hydatid  usually  exists  in  some  of  the  ventricles,  and  the  destruction  of  the  sheep  is  eeitsia 
and  quick,  ftom  the  greater  disturbance  to  the  functions  of  the  brain ;  but  when  It  is  situated  on  tbeffr- 
facc,  it  sometimes  rebuires  many  months  to  destroy ;  an  absorption  of  tlic  bone  taking  pfawe  asthehydMii 
iucreases,  which  produces  the  thinness  in  the  skuU  opposite  to  the  aflbrted  nart. 

6526.  This  disease  is  not  meuraUe,  as  has  been  supposed,  but  it  is  only  relieved  by  a  manual  opentiflB. 
In  France  it  has  been  successfiilly  treated  by  the  application  of  the  actual  cautoy :  a  pointed  iron,  bested 


the  skuU.  In  the  passage  of  the  wire,  the  hydatid  is  usually  ruptured ;  others  elevate  the  ikoD  (by  wtms 
of  a  trepnine,  or  even  aknife)  opnosite  to  the  softened  portion,  and  extract  the  hydatid,  if  possible^  wMe, 
which  a  little  care  will  eflftet,  bv  drawing  it  away  with  a  blunt  pincer,  gently  moving  it  ham  side  to  ok. 
Tapping  is  merely  letting  out  the  fluid  contents  of  tbe  hydatid  by  an  awl,  which  is  practised  by  some  dicp. 
herds  with  success  j  and  If  the  instrument  be  not  thrust  too  us,  the  animal  ia  never  li^juivd:  to  s^od 
which,  it  is  passed  obliouely.  A  well  hardened  gimlet  is  a  very  proper  instrument,  with  which  the  ikdi 
is  easily  penetrated,  and  an  opening  by  the  twisting  of  the  instrument  is  made,  sufficiently  large  ia  tte 
hydatid  itself,  to  discharge  its  contents,  which  is  all  that  is  sufficient  to  ensure  its  destruction,  aadvliidk, 
if  no  others  exist,  is  followed  by  immediate  recovery. 

65S7.  Frontal  worms.  Sheep  are  observed  to  gather  together,  with  their  noses  thrust  inwards  to  avoid  tlir 
attack  of  the  o»trus  ovis,  or  fly,  that  lays  its  eggs  on  the  inner  margin  of  the  nose,  which,  baviqrbcooat 
batched,  the  larva  creep  up  into  the  A-ontal  and  maxilkiry  sinuses,  to  tbe  totnent  of  the  sbcepiilw  ess. 
tiocntal  shepherds  tre|tan  an  opening  into  these  cavities,  and  efltet  their  removUi  but  our  chqdKBiikiv 
not  succeeded  In  the  operation. 

652&  I^ke  worms  are  a  parasitic  animal,  found  in  tbe  bHlarr  sinuses,  not  only  of  the  dMp> 
but  of  the  hprse,.ass,  goat,  deer,  ftc,  and  whose  existence  is  lather  a  consequcnoe  than  a  csmm  d 
morbidity.  » 

65S9.  ne  diseases  ttf  lambs  are  confined  to  Indigestion,  and  eruption  of  secretive  matter:  theftmr 
shews  itself  In  colic,  which  is  relieved  as  in  sheep,  and  also  by  diarrhcea,  to  be  likewise  cured  by  Ibe  bmsbi 
detailed  for  them ;  the  latter  is  more  obstinate,  and  borins  on  the  rump,  gradually  extending  akof  lfc> 
chine,  and  when  it  becomes  more  universal,  it  usually  destroys,  llie  cure  consists  in  giving  daily  driafci 
of  half  a  drachm  of  cream  of  tartar,  and  one  drachm  of  ralpnur,  in  ftnir  ounces  of  **Mnip*i««Mii.  dseoGliia 
Anoint  also  with  mild  mercuriid  ointment  and  TUrocr*fi  cerate  in  equal  quantities 


Chaf.  VII. 

*rhe  Swine,  —  Sus  Scrofa,  L.  ;     Cocbon^  Fr. ;     Scfivxin,  Ger. ;    Puerto,  Spaa,  id 

Porco,  Ital. 

6530.  Of  swifie  there  are  several  species,  but  none  in  general  domeeticattoii,  or  vwA 
used  as  food  when  taken  wild,  excepting  the  common  sort,  whicb  includes  the  viU 
hog  or  wild  boar,  tJic  original  stock  of  our  domestic  breed,  the  European  hogi  sad  ^ 
Chinese  hog.     The  comnion  bog  is  found  either  m  |i  wild  or  domestic  stak^  in  ■'■'' 


Bom  Vn.  SVtSZ.  KHf 

■U  Am  Mmpcnte  pan  of  Europe  tnd  Aiia ;  but  h  ii  not  met  iridi  id  I&c  mart  DordKm 
pvts  of  Ibese  continents.  It  ii  found  in  muij  puti  of  Ain(»>  Mr.  Feount  mwH^ 
Ikat  i1k  wild  boar  wu  farmeri;  a  natiTe  of  tliii  cotmtiy,  ind  bnnled  bom  rite  middlt 
of  Nmeniliei  to  tba  bc^aiiiiig  rf  December ;  uid  it  it  userted  b;  RtfcSMplien^ 
tbU  tlw  THi  forert  winch  in  his  tinagim  on  tha  nwtfa  nde  of  London  wai  the  MmU 
of  Mags,  irild-baan,  and  boll*. 

6J31.  71iewlU-ioar(Jlg.6S3.)iB' 
hiMti  wmda,  liiing  on  Tariom  kindi 
of  Tegflabloi  nich  ai  rool^  maili, 
acorns,  &c.  It  alao  occaiionallji  de- 
voura  anhnal  food :  it  ii  in  gennal 
conudenblr  nnalln-  than  the  dmnecdc 
bog,  and  is  of  a  dark  brindly.grey 
color,  Kimetiniea  bisckith  ;  but  when  . 
oaly  a  jeaz  or  two  old,  it  ii  of  a  pale  ^ 

red  or  dull  yellowish -brown  cut ;  and  when  quite  foung,  it  is  marked  wid>  al 
dusky  and  pale  atripea,  diipooed  lon^udinalty  on  each  nde  the  bodjr.  Between  the 
bristles,  Deit  the  skin,  is  a  finer  or  softer  hair,  of  a  woolly  or  curliiig  nature,  Th* 
snout  is  lOTnewbat  longer  in  proportion  than  that  of  the  donuatic  sninuu  ;  but  the  prin* 
ripal  difference  ii  in  the  superior  length  and  siie  d  the  tuiks,  which  ate  ofken  lereial 
hicbei  long,  and  capable  of  inflicting  the  most  severe  and  fatal  wound*,  llie  hunting 
of  the  vrild  boar  forms  one  of  the  principal  amusemems  of  the  great  in  some  pails  of 
Germany,  Poland,  &c.  and  is  a  clisse  of  trane  difficulty  and  danger,  not  aa  account  of 
the  swiffaieis,  but  the  ferocity  of  the  animal.  Wild  boars,  according  to  Buffbn,  whioh 
Ibte  not  passed  tiK  third  year,  arc  called  by  the  hunlers  beasts  of  company,  because 
prurious  lo  that  age  they  do  not  separate,  but  follow  (heir  common  parent.  Thcf  ne*<r 
wander  alone  till  they  have  acquired  sufficient  strength  to  resist  the  attacks  of  the  wolf. 
These  animals,  when  they  baTe  young,  f«m  thenudTei  into  Bocka,  and  it  is  upon  thb 
alone  that  their  safety  depends.  When  attacked,  the  largest  and  tlioDgest  E^t  tba 
enemy,  and  by  pressing  all  round  against  the  weaker,  force  them  into  Itn  centre. 
Tamed  bean  hare  afforded  subjects  of  baibaroui  sport  in  most  parta  of  Europe,  from 
the  earliest  period,  and  though  bear  baiting  is  happily  no  longer  in  yogas  in  Britain, 
as  it  still  b  in  Spain  ;  yet  tbe  animal  is  tau^  nrious  ludicrous  morements,  whidi  are 
obibited  to  the  country  people,  by  itinerant  showmen.  When  real  bears  cannot  be  got, 
boyi  are  metamoriAioaed  uid  taught  to  imitate  them.   (Jig.  6>4.] 


■d  ptoJiidiM  at  MM 
Ml Mig ■»!■»>»  We  psciUlmty  flf  c-,^.-— -    --.^--. — . , 

all<val£tbsiecaidHt.butretafaiihtilnt>etUini(uhUfe. 

4Mnil  Boandi;  and  tbtwUdboirdlitiniUitais  tbe  scent  of  tbe  hin&r  and  hMdmlcu  befcn  Utn 
va^pndiblai.    Biittoln|iertet  baiirfedllKllMt  Iber  •oBki  ntkoe  ID  buirewlii  tficMaflbilr 

■Stat  %gn*  of  lapfee.  bi'tbe  diotoey  bstethey  sie  Boie  deUcMe  thsD  a.j  cOer  bertdftnn 
LklBd.nK  detour  the  BOit  asanamaaJ  putrid  antei  wia  aje  torscittir  then  aay  bsait  of  faj.  At 
Qaw  tby  do  BW  scmple  U  tat  Ibdr  owD  va-ti  tbtj  will  enn  mtB^  ta&ots  out  of  dnvtnH 

tiK,aDdd«|isinklatatab«d,laitldlob«Bl(.eTed.  llw  IMn  of  tbe  bgf  l>  InetovuK,  ind  hl>  cantsge 
U  equally  luan  ••  hit  manneit.    His  unwlddlT  i^M  nndm  talniHileBliMaiialileef  twiniteiilBd 


■priehlUHiLthuheltifinucfldMis  cfmoHon.  Hit  anitaniwc  U  alwari  drowJT  and  RupM.  HS 
33fihlitol]a*liilhe«B,sndtDwallowtotlieiiilia  An  sptRiadilri  ilomi  team  to  aAcl  hU  fa^ip 
InsmTAwulKBaimilr    On  ncti  an  oMadoo,  ha  rum  tbout  In  a  ftsotic  itsU.  and  ntttn  loud  thrttb 

et  Imror^Hogt  tre  InfMad  wltli  Uce,  Mid  ue  lubjert  m  mmnj  dliordm,  luch  ti  Ibe  ■unr,  • 
tcronili  TTie  »■  bitnp  tonh  la  Iht  beginnlDg  of  the  flflh  monlli  ifler  conation,  and  ihi  t 
lao  nam  In  ■  jo»r.  Shu  gncnUr  iiraJunt  s  ninnMom  ptofengr  tt  t  unli  j  bgi  her  am  line 
BumtiDui  Uiui  Ihoie  tlul  (bUmr.    Hoji,  when  aiffferedtoiee  theiuOunl  lenndfhfc.  Hie  rtiB 
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688SL  Tmm  kagtM*  q^Am  ncry  trciiUeaome  in  cuHivated  framidi,  rlcnihlwg  tkoft  19  wKh 
•nouta^  and  thuf  enfirdy  fruitntinf  th«  Ubon  of  the  ■crioultttito.  WoraM,  the  wOd  carrot,  ud< 
nou,  are  the  otjoctf  of  their  nardi.  The  wUd  boar  baring  « longer  and  strongernout  ttan  thedo- 
iQMtftc  rarlet J,  digs  deeper,  and  oootiauei  hli  Aim>w  nearly  in  a  atn^gbt  line.  The  Inhabitwiti  of  AncfiB 
And  the  hog  very  beneficial  in  clearing  their  lands  of  rattlemakei  and  other  iei|NSiti»  upon  which  he 
eonstanUr  prays,  without  apparently  suoMng  any  iqJuTy. 


663S.  TllihogUti»aver3feam»ider9bledegrM.bmi^fielaitammiUiuL    Hb 
and  nutritious.    It  afR>rds  numberless  nuterlals  for  the  table  of  thec|ikore;  aaaoqg  tbeae  is 
which  seems  peculiar  to  England.    Fork  takes  salt  better  than  the  iesh  of  any  animal,  and  is,  hi 
sequence,  preaerred  longtf,  and  always  makes  an  important  artlde  in  naval  stores.    The  lard  of  the  bee 
is  essential  to  the  cook  and  ooollsctioner ;  it  is  used  In  various  nMdkal  prapasations,  and  te  oaaspeanded 
Irr  thepexftimer  into  pomatums.    The  bristles  are  made  into  brushes,  and  are,  moreover,  of  g^eat  use  to 


is  essential  to  the  cook  and  ooollsctioner ;  it  is  used  in  various  UMdical  prapasations,  and  te 

Sthe  pexftimer  into  pomatums.    The  bristles  are  made  into  brushes,  and  are,  moreovei 
eshoemakec    TYie  skin  Is  worked  into  coverings  for  pocket-boolu,  and  other  articles. 

6537.  The  hog  m  Btitith  farming  is  in  general  viewed  as  a  subordinate  8|iecics  of 
lire  stock,  and  diiefly  Taluable  as  consuming  what  would  otherwise  be  lost.  Thoc 
are,  however,  swine  husbandmen  who  keep  laige  herds  to  advantage,  e^iecially  millers 
brewers,  distillers,  and  dairymen,  to  whom  they  are  an  object  of  importance ;  and  retimi, 
for  the  ofl&l  they  consume,  a  greater  weight  of  meat,  according  to  some  doable  the 
weight,  than  could  be  obtained  from  cattle.  In  those  parts  where  potatoes  are  niaed 
as  a  fallow  crop,  much  beyond  the  demand  for  them  as  human  food ;  as  is  the  case  in 
particular  in  Ireland,  and  the  west  of  Scotland,  the  rearing  and  feeding  of  swioc^ 
the  most  of  them  sent  to  a  dbtance  in  the  state  of  bacon  and  pickled  pork,  is  a  bnodk 
of  management  on  which  great  dependence  is  placed  for  the  payment  of  their  Feots 
and  other  diarges.  The  prolific  nature  of  this  animal,  however,  rendering  it  so  ctfy 
to  increase  the  supply  beyond  the  demand,  the  price  of  swine  flesh  varies  more  than 
that  of  any  o«her  sort  of  butcher's  meat,  and  their  culture  can  never  be  so  much  de- 
pended on  by  the  general  farmer  as  that  of  cattle  or  sheep.  A  writer  m  the 
Farmer* t  Magaane  observes,  that  the  swine  are  the  only  variety  of  gnuiivoroos  annnsb 
that  can  be  fed  upon  the  ofifial  of  grain,  or  such  articles  as  would  otherwise  go  to  wade 
about  a  farm-steading.  Since  the  erection  of  tlireahing  machines,  a  much  greater 
quantity  of  light  grain  is  beat  from  the  straw,  than  was  gained  when  the  flail  was 
employed.  To  use  this  extra  quantity  to  advantage  becomes  an  important  conccni 
to  the  occupiers  of  land ;  and  tliis  writer  thinks  that  the  using  of  it  in  raiaing  and  sup- 
porting swine  is  by  far  the  most  profitable  mode  of  ccmsuming  an  article  which,  in 
other  respects,  is  comparatively  of  little  value. 

SscT.  I.     Of  the  Fanetiet  if  the  oamfmen  Hog. 

'    6538.   The  dameitkated  Evropean  variety  of  \h»  common  hog   {fig,^^*)  is  too  veil 
685  known  to   require  any   de-  6SS 

scripticm. 

6539.     The   Odnem  hog 

(fg,  686.)  is  distinguished 

from  the  common,  by  having 

the  upper  part  of  its  body 

almost  b^-e,  its  belly  hang- 

ing  nearly  to  the  ground; 

its  legs  are  very  short,  and 
its  tail  still  more  disproportionately  short.  The  flesh  of  this  variety  is'  whiter  sod 
more  delicate.  The  color  is  commonly  a  dark  ^rey.  It  abounds  in  China,  and  is  dif- 
fused through  New  Guinea,  and  many  isUnds  m  the  South  Sea.  The  New  Hebrides 
the  Marquesas,  the  Friendly  and  the  Society  Islands,  possess  this  animal,  an^  cultivate  it 
with  great  care,  as  it  is  almost  the  only  domestic  animal  of  which  they  can  boasL  The 
varieties  of  hog  cultivated  in  Britain,  are  partly  the  result  of  climate  and  keep  in  ^ 
European  variety,  and  partly  the  efiects  of  crossing  with  the  Chinese.  AttheaaoK 
time,  it  is  only  in  particular  districts  that  so  much  attention  has  beeii  paid  to  this  anianlt 
aik  to  give  rise  to  any  accurate  distinction  of  breeds ;  and  nowhere  has  it  received  aajr 
considerable  portion  of  that  caie  in  breeding,  which  has  been  so  advantageously  employed 
on  the  other  animals  of  which  we  have  treated.  Yet,  among  none  of  the  varieties  cf 
those  is  there  so  great  a  difference  as  among  the  breeds  of  this  species,  in  regard  to  dw 
meat  they  return  for  the  cadsumption  of  a  given  quantity  of  food.  Some  races  can  widi 
difficulty  be  made  iat,  even  at  an  advaaosd  age,  thoogh  fed  finom  the  trough  wi^ 
abundance  of  such  food  as  would  fatten  any  o&er  animal ;  while  others  contrive  to 
raise  a  valuable  csicase  out  of  materials  on  which  no  other  creature  could  subsist. 


6540.  Tke  Chinese  race,  aoooidlng  to  Culley,  has  been  subdivided  into  seven  varieties  or  man;  aadi 
would  be  easy  to  point  out  twice  toe  number  of  as  prominent  distinctions  among  the  sorts  hi  the  tfatfa 
class.    But  such  an  alftctation  of  accuracv  is  as  useless  as  it  would  be  tedious.    One  genenl  fbns,  ,sp> 


weight  The  fineness  of  the  bone,  and  the  broad,  though  also  decp^  form  of  the  chert,  denote  ui  tins,  «• 
to  Uie  other  species,  a  disposition  to  nudce  At  with  a  moderate  cooaompUon  of  food :  and,  while  ^wsj 
>*4>-«dvUable  to  prefer  the  laiger  breeds  in  those  places  where  bacoo  aha  flitches  are  u  aiost  dcsmdi » 
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■hBv  tvMili  u*  aoK  Wwini  Icir  plcUat,  rad  m,  bowl  (B  4o«M  Mnit  lailldji  In  tkoM 

(Umm  who  lUoir  aim  UIUc  clH  thu  a*  riHt  o(  tbc  lknD-iud,aBd  Iht  oak  o(  tiM  tUcbn. 

In  Mmlif  1  tHny,  wMM,  or  rnkUih  olortifnui  wttE 

ii«lliiuiiklnlbeliodTi  iHxhort;  Bull  tailbekoMi  lurliit 
■dtapHMm  taMtonqoidilT)  udwlMnina  M,  tlwlotifi 
Odc   BirtiU»bH.bwii]Da«  hBow  (»r  IMbnadeTiitliM, 
wMd^H  llnovfMad^KIn  tb>  thM  dui.  In  point  iT  iin, 
«HxNatliiilli«9Mt%  bMpBtkulut*  m  manu  fortmn, 
IkmAMof  mMl     It  im  BBtndiil  fiidf  (hu  tfae  dMriet 
L  ftoravlitcli  ttukt*  In  BUM,  tm  moit  puiaaruiwldudi 
LktlMMrtDoUlTlMtciHilit  tkadMUlRto;  rbedi  tainni 
'n<(IK|  lifnl  tbc  ^dHTHkorbKao;  ud  ii  niniiB^bT 
murHtht  Ufwt  budf ,  both  ^  mpcd  to  tbdr  Euitun  ud  tb« 
_         find  OB  wblcli  llin  m  Hd. 
BM.  7VAd<«tWr<*wil(A.«Sa]inlun  lanca  In  lh>  bodrtBdntck,  but  not  of  u  mniHit  n 
rbrmu  Um  BakAln;  thiy  uc  nodlj  c4'i  wblla  Mkic,  or  ipotttd,  ud  in  mO  dlipwl  to  bum,  t^^> 
ii|iloignitnlthtwbnprapn'lrnuH|HdinT«e(ltaft>od.  liw.  cro 

mv  lan  Ihn  u>  nnodlT  d*rk  qxHtnl,  Hun  bUok,  of  a  tluBfa 
HK  oT  Beru,  eui  nuve  pobitali  bc^  loof 

.    _      .  -ffirrdli  ■aotbfr  1m»»  bcwdofhm.wblth 

nc  round  nbi^  wbtr*  tbc  knp  1>  In  lufflclenl  ■bunduK*  toe 
thdriuHwit  Tliw««no«»irdl  (Brmtd  M  thoteortb.  Bori. 
■Mn  Und,  or  eqiul  to  thea  In  tbelr  ribfiofltlon  to  fhttn  or  lo  bo 
HnuiUd  on  hkIi  rtwop  tiiod.  Ttao  Hudinl  cokir  at  ihla  Uwd  U 
nniW.arbiliidlHl ;  BbnpiUn  bu  long  bnd  uori  ibi  tbe  iudoIv  itf  w 
tba  London  ltad«i,ud  of  Hh  Emx  ftnim,  wbo  tbiu  lurflfidr  ^ 
^Ton  ID  tbc  moft  nfobtoblooccoant 

htufliig  ftgn  tbt  IbmL 


Ute  Duko  of  Bedbrd,  bdnc  Uxc  in 


liflnjr  quickly  to  o  1«iv  wnsbt 


CA.  Oa)  !•  *ln  ■  lu»  nnful  bretd, 
Uf  idTutifo  OTor  tBoH  tbu  Imt 

tliaroftb.*™*^ ViwiBMHj^  mhel„,j„ln  [heUUitd,B»t 
S5t  ted  lOM  eitfKirdiiurj  .l,,.,  uid  -eigh.  «t  tvoyun  oli 
uo.  Ai  Urgo  bnRU  par  the  (umui  bnt  in  TDMBj  cME^  neb  ■ 
bnod  ddmn  to  be  Attended  to  Ln  tbe  ajuaa  oi  hog  muuigt- 

nd  V-aiain  fcwd  to  i  bnod  'lntnda»1  br  Iha 


Km  jar  mnsnocnB  »■  ion(.ooiu>ii,  low  bun,  boOow  iboul  lb*  ibau^  ml  hl>h  «  »..  _»> 
mlddlina  lunpotaiud  wl  raund  bonTliSt  In  coKf  •»«■».  ua  nign  on  tbo  ninp, 

)wftointbieeibhlrecroB,bu>  uctUI  loltoiorlo  tETtBrtb-Batea  liock.  nndorinntoi  piiS^ 

X«^,srb,2x?£:,'rrffiiir^^^^ 

"J'illS  ?^,?^  wool.  oojt..   IS.,  w,  ■Biddlt^tad:  qnleb-pimlng  pi™.        l"™"". 

iSS?iS*i5'£^kiiS?°S'_S3^  p^tSToit.'iufcSrb,^^  white,  blow. 

eniHT  HP  mfertor  Und,  vhicD  It  wodM  be  to  the  Intonot  of  that  Bmt  com  a 


sHt  HI  Infbrioc  klBd.vhtcb  UmdM  beto'theluHM  of  that  lini 

■winir,  menu  •luieripoaedTuletyarierygood  (brin  md  qiiallt j, 

ess*.  «,JKt  »™s(  L*.  aeax  IW.  1.  .  nn.ll  iHlnte  whiw  pig,  irtHch 
uroi  nun;  jean  badirst  rnuKtlao,  ud  at  Uili  Una  tber*  to  not 
nir  ■  itraif  prejudice  In  theii  farnr  In  their  own  countt  but  tbir 
■nmuiajrositeioutofit.    Tbej  me  UioTter,  ud  mo™  pug-toiS 
Mlbe  VcalMa,  ud  b;  tbdi  diita-bce,  and  pendent  (J^H  but 
'E?*«1"U!l5.?''^  proceeds  orlglaaUT  ftoin  the  wUle  CbC 
nme  oftbe  StiMki  are  T*tT  bandme,  and  TUT  rwihilf  ahuid  1 
^  4Ktt are.  Ibot  tber ««  mat  cawunna  In nmnrtln  TbUwIt 
lib,  ud  tba.  thS>odu«U«to^r^      l'n*««toii  totttetr 
TirSiKi  hnrl  utfuMwid,  wHb  lonf  (hup  he^lLmacb. 
catnaM  lac,  luf^  nd  Mwnllr  blgh  npontbelcf,  bone  net 
^^01  ,rbllt,or  btock  and  wblta,  bare  ofbalr,  i)ulck&dm,  UU 
SSa  fiin^<^iilr£m^kbr^'irmXw^  in  buht  dtodVb )  It  li  of  a  white  color,  tbick,  an 
logaUtUedewBinnU.    It  la  well  dli^oMd  la  hlto,  and  peiltetlj  baidj.    llpitt^  inDdi1s*tb^ 
'"   "  ' Thlitouaoefti]aoitoflbann.lfcrklndofb<«i,b»rdTtoil.Balare,ud 


655S.  Titrt  art  manj/ olAer  varuiia  «ad  lubnrieliei  in  Englnnd  which  it  it  unoe- 
caavj  to  notice  Iwn^  Donaltboo  mniifca,  that  the  Berkdiin  nnd  Hampditre  boga  ara 
Iht  lu^eMjbuttlinlUii  moat  prolwblr  from  (he  BeiUnre  atock,  that  the  grsMnt  num- 
bar  of  lb*  niidiei  of  tba  counti;  have  apmng. 

6559.  (yt*f;rigik/imdirMd(,thntortbe  Hebrida,auppoMdb7Dr.  Walkcrwtntba 
origiiul,  ii  of  tha  Hoallait  liu,  neitbet  whfia  nor  jtUow,  but  of  ■  uniform  gr^  trior,* 
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and  shaggy^with  long  faftir  and  bristles;  they  gmse  on  the  bills  Bkesiieep;  tbeirsoieibod 
as  berbage  and  roots*  and  on  tbese  the/  live  the  whole  year  round,  without  shelter,  and 
without  receiTing  any  other  sustenanoe.  In  autumn,  when  they  are  in  the  best  ostkr, 
their  mest  is  excellent,  and  without  any  artificial  feeding ;  but  vHien  driven  to  the  low 
country,  they  fatten  readily,  and  rise  to  a  considersbk  bulk.  ( ITaOar's  Hebridett  wl-  u. 
p.  17.)  In  the  Orkney  islands  they  are  commonly  of  a  dark  red,  or  nearly  black  ookvj 
and  have  long  bristles,  with  a  sort  of  coane  wool  beneath  them. 

€SSO.  The  old  Ifish  breed  are  a  long  legged,  thin-sided,  lank,  haggard,  unprofitable 
sort  of  swine ;  but  where  they  have  been  crossed  with  the  Beikshire^  they  are  cooaidcr. 
ably  improved. 

SacT.  IL     Of  JSreedmg  and  Bearing  ifSwme. 

eS^  I .  In  the  breeding  of  swine,  whatever  be  the  variety,  the  most  perfect  and  best  fonn- 
ed  boar  and  sow  should  be  chosen,  and  a  due  regard  paid  to  their  age,  time  of  oopulatioo, 
period  of  gestation,  farrowing,  castrating  or  spaying,  and  weaning. 

6562.  In  choosing  the  boar  and  sow,  regard  must  be  had  to  their  sixe,  as  wdl  as  perfec- 
tion of  form.  'Where  food  is  abundant,  or  the  object  of  the  progeny  is  the  production 
of  baoon  and  flitches,  the  larger  breeds,  as  already  observed,  are  to  be  preferred :  but 
where  food  is  scarce  or  uncertain,  as  in  the  case  of  the  cottager's  stock,  or  rearing  for 
suckled  pork,  fi«sh  pork,  or  pickled  pork,  the  smaller  breeds,  as  the  Berkshire,  are  to  be 
preferred.  A  breeding  sow  ought  to  have  a  large  capacious  belly,  and  not  to  be  too  mnch 
inclined  to  obesity.  To  check  this  tendency,  some  allow  them  to  breed  five  times  in  two 
years. 

6563.  The  age  of  the  boar  should  not  be  less  than  a  year,as  he  will  then  be  athisfull 
growth ;  nor  that  of  the  female  less  than  ten  months.  They  may  be  used  in  breeding 
for  three  or  five  years,  and  then  fed  off  for  the  shambles. 

6564.  The  period  ofgettadan  in  swine  is  about  four  months,  so  diat  two  Utters  may  be 
easily  produced  in  a  year,  five  in  two  years,  or  ten  in  four  years. 

6565.  The  best  times  for  copulation  are  November  and  May ;  because  then  the  pro- 
geny are  brought  forth  in  mild  weather,  and  when  green  food  is  to  be  had.  They  should 
not  be  allowed  to  farrow  in  winter,  as  young  pigs  are  exceedingly  tender,  and  can  with 
difliculty  be  preserved  in  very  cc^d  weather ;  nor  at  a  time  when  food  is  scarce,  asisgeoe^ 
rally  the  case  upon  corn-ftrms  in  summer,  if  the  stock  of  them  is  large.  When  the  object 
is  suckled  pigs  for  the  shambles^  copulation  should  be  so  contrivwl  as  to  produce  par- 
turition at  all  seasons. 

6566.  The  usual  produce  is  from  sbout  eight  to  ten  or  twdve  pigs  in  the  large,  but 
more  in  the  smaller  breeds,  which  in  general  bring  the  greatest  number,  and  tlw  most 
early.  Twenty  swine  are  estimated  to  bring  at  an  average  seven  pigs  and  a  half  each 
for  their  first  litter ;  but  the  number  varies  much,  and  many  young  pigs  are  lost  soon 
after  their  birth  by  the  unkindness  of  their  dam,  and  by  casualties,  to  which  they  are 
more  exposed  than  most  other  young  animals. 

6567.  The  pregnant  swine  should  be  separated  from  the  herd  some  time  before  she  is 
expected  to  farrow,  carefully  watdied,  and  littered  with  a  small  quantity  of  diy  sbort 
straw.  Too  mudi  straw  is  improper,  both  at  the  time  of  farrowing,  wid  for  a  week  or 
two  afterwards,  as  the  pigs  are  apt  to  nestle  beneath  it  unperceived  by  the  sow,  and  sre 
thus  in  danger  of  being  smothered  when  she  lies  down.  A  breeding  sow  should  be  well 
fed,  particularly  when  nursing ;  and  it  is  advantageous  early  to  accustom  the  pigs  to  feed 
from  a  low  trough  on  milk  or  other  liquid  food,  mixed  with  meal  or  bran.  Such  of  the 
pigs  of  both  sexes  as  are  not  to  be  kept  for  breedings  are  usually  cotfmiA/ or  ^payetf  when 
alwut  a  month  old,  and  the  whole  may  be  weaned  at  the  end  of  six  or  seven  weeks. 

6568.  The  food  (dlovoed  to  growing  sufine  depends  hi  almost  every  case  upon  the  cir- 
cumstances of  their  owners,  for,  as  already  observed,  it  is  a  doubtful  point  wfartfasr 
swine  will  pay  when  all  their  food  both  in  rearing  and  fiitting  is  to  be  purchased.    Hw 
cottager*s  pig  must  be  contented  with  the  scanty  offals  of  his  kitchen  and  of  his  daoy* 
the  produce  generally  of  a  single  cow ;  towards  the  end  of  autumn  a  few  potatoes  sre 
added  for  the  purpose  of  preparing  it  for  the  slaughter,  and  perhaps  a  little  metl  ii 
mixed  with  boiled  potatoes  for  a  week  or  two  before.     Such  pigs,  however,  ofWn  tfaiive 
amaxingly,  make  themselves  moderately  fat,  and  form  a  most  valuable  addition  to  die 
winter  stores  of  their  owners.     In  the  south-eastern  counties  of  Scotland,  the  hinds  or 
married  ploughmen  are  conmionly  allowed  to  keep  a  pig  each,  which  they  feed  in  this 
manner,  and  from  which  their  families  derive  much  benefit  at  very  little  expense.    Nesr 
woods,  acorns,  mast,  and  other  seeds,  as  well  dS  some  roots  and  vermin,  alford  exoeUeat 
nourishment.     On  many  com  farms,  the  chief,  and  not  unficquently,  the  only  depoid* 
ence  of  swine  is  on  the  straw-yards.  '  The  sweepings  of  the  bam  floor,  com  left  upon 
the  straw,  and  oats  found  among  the  dung  of  horses,  with  a  share  of  the  turnips  girea  to 
4he  cattle  in  winter,  and  of  the  clover  in  summer,  stfford  ample  subsistence  to  swia^  in 
the  proportion,  perhaps,  of  one  to  every  five  or  six  acres  under  conij  dorer,  and  tumipfc 
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Tht  Utcfaen  and  daiiy  give  knim  anistsnoe  to  pigs  newly  wemed,  and  abo  to  eucb  m 
Mxe  aooQ  to  be  sbughtereit  A  great  ananj  are  killed  woen  atxmt  a  year  old,  that  have 
aerer  been  fed  at  any  eKpenae  that  can  be  estimated.  A  few  pigs,  if  of  a  good  braed» 
will  always  be  moderately  fat  at  that  age  with  the  run  of  the  straw-yard,  and  their  flesh 
is  of  an  excellent  quali^. 

6S69»  To  prevent  twine  from  digging  in  the  soil,  the  best  method  is  to  cut  the  two 
strong  tendons  of  their  snouts  with  a  sharp  knife,  about  an  inch  and  a  half  fitim  the 
nose.  This  may  be  done  with  little  pain,  and  no  prejudice  to  the  animal,  when  about 
two  or  three  months  old.  The  common  practice  of  restraining  them  by  rings  fixed  in 
the  snout  is  painful  and  troublesome ;  they  must  be  replaced  as  often  as  they  give  way, 
and  that  happens  so  frequently,  that  rings  afford  but  little  security  against  this  nuisance. 

Sect.  III.     Of  Fattening  Swine. 

6570.  The  following  system  of  rearing  andfattening  twine  on  an  arable  farm  is  recom- 
mended by  a  writer  in  the  Farmer's  Magaxine^  Upon  a  tillage  farm  consisting  of  three 
hundred  acres,  whereof  two  hundred  are  kept  under  the  plough,  he  is  of  opinion  that  a 
considerable  sum  may  be  annually  gained  from  keeping  swine,  were  the  management 
arranged  in  a  systematic  manner.  One  main  advantage  of  such  a  branch  of  rural 
economy  arises  from  little  or  no  capital  being  required  to  carry  it  on,  while  the  trouble 
•nd  outlay  attending  it  scarcely  desenre  notice.  With  the  addition  of  one  acre  of  broad 
clover,  and  one  acrs  of  tares,  for  the  summer  and  autumn  months,  and  the  like  extent  of 
ground  for  turnips  and  y&ms  during  the  winter  and  spring  months,  this  stock  of  swine 
may  be  amply  supported. 

'  6571.  Were  two  breeding  $ouu  kept  on  a  fann  of  the  size  mentioned,  and  their  produce  reared  by  the 
farmer,  it  may  be  calculated  that  forty  awine,  weighing  seven  or  eight  stone  eedi,  would  Ix  annuallyfed 
off,  in  the  months  of  January  and  February  each  year,  the  time  when  pork  is  most  in  demand.  That 
such  a  number  of  swine  can  be  supported  and  fea  upon  the  offltls  of  a  three  hundred  acre  farm,  and  the 
other  auxiliary  articles  spedfled,  may  be  pronounced  a  certain  fiM:t 

6572.  7^  breeds,  he  recommends,  are  the  hanly  smaller  sized  varieties,  but  not  the  Chinese,  or  any  of 
tlie  pot-bellied  sorts ;  because  be  has  found  that  such  breeds  will  thrive  and  grow  At  where  laiger  and 
finer  breeds  would  starve. 

6573.  T%e  mode  qf  mantigement  is,  that  a  boar  and  two  good  sows  of  a  proper  age  should  constantly  be 
kept,  and  that  one  young  sow  %ha]l  annually  be  roared,  in  order  to  supply  the  others  when  they  pMS 
maturity.  He  would  cast  off  the  oldest  sows,  L  e,  feed  them  whcna  they  arrive  at  three  years  of  age^ 
which,  of  course,  would  cause  four  sows  to  be  in  hand  at  one  time.  These  annually  would  produce  mora 
than  the  forty  pigs  which  are  to  be  held  on ;  but  the  remainder  might  lie  sold  as  tbey  are  weaned,  there 
bang  a  regular  and  steady  demand  in  most  parts  of  the  country  for  young  pigs.    He  has  for  a  nuinber  of 

Sars,  kept  a  stock  of  swine  in  the  way  recommended.  Tbey  go  at  luge  in  the  court  or  yaid  belonging  to 
e  farm,  and  receive  a  feeding  of  offlu  grain  in  the  morning,  and  of  yams  or  turnips  in  the  evening ;  and 
the  meat  fed  in  this  way  has  constantly  drawn  the  highest  price,  Tbey  get  also  the  dish-washings  of  the 
house,  any  milk  or  whey  that  remains  unconsumed,  and  have  the  dunghill  to  roam  upon,  where  perhape 
more  food  is  to  be  gathered,  especially  if  the  horses  are  fed  upon  unbroken  grain,  than  is  commonly 
imagined.  It  will  readily  be  figured,  that  under  this  mode  of  management,  the  latter  end  of  summer 
and  the  harvest  months  is  the  critical  period  for  carrying  on  a  stock  of  swine  During  these  months 
little  threshing  goes  forward,  and  horses  seUtom  receive  any  com  for  aliment ;  hence  all  that  can  be  con- 
sistently  attempted  is  to  keep  the  animals  in  a  growing  state,  and  prepare  them  for  fattening  cleverly, 
when  food  of  a  more  nutritious  quality  can  be  procured.  Clover  and  tares  will  do  this  efibcUialiy,  toe 
last  particulariy  so  when  in  a  podded  state.  Turnqis  can  also  be  got  by  the  end  of  September ;  and  it 
must  be  recollpctod,  that  through  the  summer  months  a  considerable  quantity  of  milk  and  whey  can  be 
given,  upon  which  swine  will  be  found  to  thrive  heartily.  He  does  not  know  a  more  beneficial  stock 
upon  a  tann  than  swine,  so  long  as  the  quantity  kept  is  in  proportion  to  the  extent  of  offiUs  about  the  pre- 
mises. The  other  articles  reoommmded  are  merdy  meant  to  render  the  consumption  of  offltls  more  bcn». 
flciaL  to  carnr  on  the  stock  at  periods  when  such  ofils  are  scarce.  The  charge  of  attendanee  is  very 
small ;  indeeii,  the  benefit  gained  by  the  dunghill  will  more  than  compensate  the  expenses  incurred.  To 
make  as  much  profit  from  cattle  or  sheep  requires  a  great  advance  of  money ;  but  in  the  article  of  swine 
hardJv  any  is  necessary,  while  the  most  port  of  the  articles  consumed  cannot,  in  any  other  way,  be  con- 
verted  to  such  beneflaal^Kirposes. 

6574.  In  fattening  for  bacon  and  flitches  the  larger  breeds  are  chosen;  and  in 
breweries,  distilleries,  oileries*  and  daines,  fed  on  grains,  oil-cake,  and  milk  :  but  where 
arable  farmers  keep  swine  of  this  description,  as  is  the  practice  in  some  of  the  western 
counties,  the  method  is  to  rear  chiefly  on  raw  potatoes  and  Swedish  turnips,  and  to 
fatten  on  these  roots,  boiled  or  prepar«l  by  steam,  with  a  mixture  of  oat,  barley,  or  bean 
and  pea  meal.  Hieir  troughs  should  be  often  replenished  with  a  small  quantity  of  food 
at  a  time,  and  kept  always  clean ;  and  their  food  changed  occasionally,  and  seasoned 
with  salt.  If  proper  care  be  taiken,  says  a  late  writer,  a  feeding  pig  should  not  con- 
sume more  than  six  Winchester  bushels  of  oats  made  into  meal.  It  ought  to  be  shelled 
before  it  is  ground,  the  same  as  for  fhmily  use,  but  need  not  be  sifted.  (Henderson's 
iTreatise  on  Swine,  p.  26.) 

6575.  In  fatting  tucking  pigs  all  that  is  requisite  is  to  keep  the  mother  well  lodged 
and  nourishetL  Weaned  pigs  when  to  be  fittted  are  kept  constantly  on  whey,  or 
skimmed  or  butter-milk,  with  frequently  an  addition  of  pease  or  beans,  or  barley-meal. 
Such  good  keeping  not  only  makes  them  increase  rapidly  in  size,  but  renders  them  fit 
for  the  butcher  at  an  early  age.  Swine  are  sold  to  the  butcher  at  different  ages,  and 
under  different  names ;  as  pigs  when  a  few  weeks  old ;  as  porkers  at  the  age  of  five 
or  SIX  months ;  and  as  full  grown  hogs  at  from  eighteen  months  to  two  years  old.  The 
young  pigs  are  commonly  roasted  whole ;  tlie  porkers  are  used  as  fresh  or  pickled  poit ; 
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and  the  fiill  grown  hogs  are  for  the  most  part  oi»T«ited  into  ham  and  baoon.  TliedcnuDd 
ibr  porken,  which  for  London  in  particulur  is  vety  great,  and  which  continaca  afanost 
throughout  the  year,  is  chiefly  supplied  fhna  the  dairies  within  reach  of  that  metropolis 


SxcT.  IV.     Of  curing  Pork  and  Boom, 

6576.  The  curing  or  pickting  efpork  is  carried  on  to  a  considersble  extent  at  many  of 
our  sea-ports.  The  carcase  is  cut  in  pieces,  and  packed  in  casks  or  kits,  made  for  the 
purpose,  containing  from  one  to  two  hundred  weight.  Salt  is  disiolved  in  water  till  the 
mixture  be  strong  enough  to  swim  an  egg  ;  it  is  then  boiled,  and,  when  ooldp  poored 
upon  the  pork  :  when  the  end  of  the  cask  is  fixed  in,  the  article  isr«dy  for  being  sent  Is 
market.  Henderson,  a  late  writer,  has  giTen  particular  directions  for  the  curing  of  hteon, 
founded  upon  a  long  course  of  experience,  which,  therefore,  deseryes  to  be  more 
generally  known. 

6577.  The  curing  vf  bacon  is  thus  described  by  Henderson,  after  much  expe- 
rience. After  the  carcase  has  hung  all  night,  lay  it  upon  a  strong  table,  €»*  bench,  upon 
its  back ;  cut  off  the  head  close  by  tiie  ears,  and  cut  the  hinder  feet  so  fiur  below  the  hoo^ 
as  will  not  disfigure  the  hams,  and  leave  plenty  of  room  to  hang  them  by ;  dien  take  s 
clearing  knife,  and,  if  necessary,  a  hand  mallet,  and  diride  the  carcase  up  the  middle  of 
the  back  bone,  laying  it  in  two  equal  halves :  then  cut  the  ham  fromi  the  side  bj  ihe 
second  joint  of  the  back  bone,  which  will  appear  on  dividing  the  carcase  ;  then  drese  ifae 
ham,  by  paring  a  little  off  the  flank  or  skinny  part,  so  as  to  shape  it  with  a  half  nnmd 
point,  clearing  off  any  top  fat  that  may  appear ;  the  cnrer  wQl  next  take  off  the  absrp 
edge  along  the  back-bone  with  bis  knife  and  maUet,  and  slice  off  the  first  rib  nest  the 
riioulder,  where  he  will  perceive  a  bloody  vein,  which  he  must  take  out,  for  if  it  is  left  in, 
that  part  is  apt  to  spoiL     The  comers  must  be  squared  off  where  the  ham  was  cut  out 

378.  Ill  kUUng'a  number  of  nsfae,  what  iMet  you  may  hare  dretaed  the  flnt  day,  lay  iqxm  acme  fl^  er 
boardt,  piling  them  up  across  each  other,  and  giTina  each  pltdi  a  powdering  of  saltp^re,  and|dM9i  oorcr- 
lag  it  with  salt :  proceed  in  the  same  manner  with  the  hams,  by  themselves,  and  do  not  omit  giTiw  Hub 
a  uttle  saltpetre,  as  It  opens  the  pores  of  the  flesh  to  receive  the  salt,  and,  besides,  gives  tbe  bam  a  fieaimr 
flavor,  abd  makes  It  morejuicy.  Let  them  lie  In  this  state  about  a  wed^,  then  turn  those  oo  the  lop 
undermost,  giving  them  a  nresh  salting :  after  Mng  two  or  three  weeks  longer,  they  may  be  hung  up  is 
dry  in  some  diimney,  or  smoke  house ;  or,  if  die  curer  diooses,  be  may  turn  them  over  again  witooot 
giving  tiiem  any  more  salt,  in  whidi  state  they  may  lie  for  a  month  or  two  without  catcfaiof  any  bans, 
until  lie  has  convenience  for  drying  them.  Henderson  practised  for  many  years  the  custom  or  caraag  Ui 
flitches  and  hams  throufl^  the  country  to  fSum  houses,  and  used  to  hang  them  In  their  chlmoks,  «nd  adMr 
parts  of  the  house  to  dry,  some  seasons,  to  the  amount  of  flve  hundred  carcases:  this  plan  he  soon  feaad 
was  attended  with  a  number  of  inconveniences,  and  therefore  he  invented  a  smoking  house. 

6579.  Hendermm^i  9moking  kotue  Is  about  twelve  feet  square,  and  the  walls  about  seven  ftetkiigfe: 
one  of  these  huts  require  six  joists  across,  one  dose  to  each  wall,  the  other  four  laid  asunder,  ai 
proper  distances.  To  recdve  flve  rows  of  flitches,  thev  must  be  kid  In  the  top  of  the  wall ;  a  picee  of 
wood  strong  enough  to  bear  the  weight  of  one  flitch  of  baoon,  must  be  flxed  across  the  bdly  end  of  tlie 
flitch,  by  two  strings,  as  the  neck  end  must  hang  downwards :  the  piece  of  wood  must  be  longer  than  tbe 
flitch  Is  wide,  so  that  each  end  may  rest  upon  a  beam ;  they  may  be  put  so  near  to  each  other  as  not  to 
touch ;  the  width  of  It  will  hold  twenty-four  flitches  in  a  row,  and  there  will  be  flve  rows,  which  will  eoa. 
tain  one  hundred  and  twenty  flitches ;  as  many  hams  may  be  hung  at  the  same  time  mhore  tbe  flUcbei 
contrived  in  the  best  manner  we  can.  Tbe  lower  end  of  the  flitches  will  be  within  two  and  a  half  er  ttace 
feet  of  the  floor,  which  must  be  covered  flve  or  six  Inches  thick  with  saw^lust,  and  most  be  Uadkd  at 
two  different  sides ;  It  will  bum,  but  not  cause  sny  flame  to  injure  the  bacon.  Tbe  door  mmt  be  Ufi 
close,  and  the  hut  must  have  a  small  hole  In  the  roof,  so  that  part  of  the  smoke  may  asoeod.  That  loi  of 
bacon  and  hams  will  be  ready  to  pack  up  In  a  hogshead,  to  send  off  In  eight  or  ten  days,  or  a  fioie 
longer,  If  rsquired,  with  very  little  loss  of  wdght  After  the  bacon  is  salted,  it  may  lie  in  tbe  sslubooK 
a%  described,  until  an  order  is  rpodved,  then  immedlatdy  hang  it  up  to'dry.  Henderson  flmnd  this  asoka- 
house  to  be  a  great  saving,  not  only  in  the  expense  and  trouble  of 'employing  men  to  cart  and  bant  k 
through  the  country,  but  tt  did  not  lose  neariy  so  much  wdght  by  this  process. 

658a  In  the  dispouU  of  bacon,  whatever  is  shipped  for  the  Londcm  marlLet,  or  say 

other,  both  bacon  and  hams,  must  be  packed  into  a  sugar  hogshead,  or  something  HBilar, 

to  bold  about  ten  hundred  weight     Bacon  can  only  be  cured  from  the  middle  of  SepMD- 

her,  until  the  middle  of  April.  (^Henderson**  Treatise  on  Sunne,  p.  59.) 

SxcT  V.     Of  the  Diteatet  of  Strine. 

6581 .  Swine  are  tul^ect  to  varidtM  diteatest  but  according  to  Laurence,  they  are  not  tmStf 
doctored.     They  are  subject,  he  says,  to  pox  or  measles,  bkx>d  striking,  staggers,  qoio- 
cy,  indigestion,  catarrh,  peripneumonia,  and  inflammation  of  the  lungs  called  besnngh 
When  sick,  pigs  will  eat,  and  they  will  take  medicine  in  their  wash ;  when  they  will  not 
eat,  there  is  no  help  for  them.     As  aperients,  cleansers,  and  alteratives,  sulphur,  antimooji 
and  madder,  are  our  grand  specifics,  and  they  are  truly  useful.     As  cordials  and  taaks, 
treacle  and  strong  beer^in  warm  wash,  and  good  pease  and  pollard.  In  the  mesales,  sul- 
phur, &c  and,  if  the  patient  require  it,  give  cordials  now  and  then ;  in  staggcn,  blcediag, 
fiesh  air,  and  perhaps  nitre;  in  catarrh,  a  warm  bed,  and  warm  cordial  wash,  and  the  ssne 
in  quincy,  or  inflammation  of  the  glands  in  the  throat.     If  external  suppurstion  sppcar 
likely,  discharge  the  matter  when  ripe,  and  dress  with  tar  and  brandy,  or  balssm.    11* 
beavings  or  unsoundness  of  the  lungs  in  pigs,  like  the  unsoundness  of  the  liver  ia  bmbs 
is  sometimes-  found  to  be  hereditary ;  then  is  no  remedy.     This  disease  in  pigt  it 
often  the  consequence  of  colds  from  wet  lodging,  or  of  hasty  feeding  in  a  poor  stale;  is 
a  certain  stige  it  is  highly  inflammatory,  and  without  remedy.     Unction  with  tnia  A 
and  the  internal  use  of  it,  haTe  been  sometimes  thought  beneficial. 


THE  GOAT. 


65§a.  TtW|«iit,  (CBjira  i^agna,  1j., Jig.  691.)  »  »  ii«ti«irfi 
of  Europe,  Africa,Peru*,  uidlndia;  he  u  domestic-  091 

■ted  tbrougbout  Europe,  feedi  on  tmndies  of 
dnibi, on  Ikhein,  hemlock.  &c.  ;  u  aeldom  deatituu 
atimnu,  OttdiTt  beUu  like  the  deer,  Ireufaerout, 
petuluM,  roamingi  Uftd  luciTioui ;  gn¥id  fbur  months 
■nd  a  half,  bring*  Trom  one  (o  two  at  m  binli,  and 
li>s*  ten  or  twelre  jean.  Hw  female  will  allow  it- 
■elf  to  be  sucked  b^  tbe  young  of  varioui  other 
■ninuJa,  and  a  foal  which  ha)  loel  iti  mother  hai  . 
been  *een  ihut  nouridied  by  a  gout,  which,  in  order  I 
ID  facilitate  tbe  procesa,  waa  plind  on  a  barrel,  Tlie 
attachment   between  the   nune  and   foal    appeared 

■trong  and  oatural :  in  its  internal  itructun,  it  eitranely  reaemblei  ■beep,  but  it  far 
auperior  to  them  in  alertneu,  sentiment,  and  intelligMiee.  The  goat  ^iproadie*  roan 
without  difficulty,  is  won  by  kindness,  and  capable  1^  aUachment.  The  extremely  un- 
pluaant  odor  attending  these  anlmala,  is  suppoMd  to  ba  beneficial,  and  honea  appear  so 
mucb  refreshed  by  it,  that  a  goat  ii,  on  this  account,  often  kept  in  the  Mable*  of  the  great. 
It  ii  a  singular  local  peculiarity,  that  in  Aogon  only,  the  animals  of  the  Capn,  Orii, 
and  Lepus  tribaf  hare  long  toft  vlky  hab-. 

6583.  2^  Jngara  goal,  a  natiTe  of  Turkey,  is  chiefly  valued  for  its  eiquisitely  fine 
hair  down,  whi^  grows  under  its  coarse  hair,  and  of  which  the  Cashmere  shawls  an  ma- 
nufactured. Ibe  down  ii  obtained  by  geotly  combing  Ibem.  A  consideTable  number 
of  lhisbi«ed  were  imported  to  France  from  Persia,  in  IR19,  and  slalioaed  at  St.  Oarers, 
with  a  view  to  their  increase,  at>d  the  eslabliibment  of  the  shawl  manuftcture.  The 
kids  of  this  flock  are  said  to  be  abundantly  covered  with  down  and  hair,  and  luperior  in 
Mrength  and  appearance  to  indigenous  French  kids  of  the  same  age.  It  is  a  common 
opinion,  thai  the  down  of  this  goal  degenerates  when  the  animali  arc  remored  from 
the  pasturage  of  Angora  ;  but  this  ia  likely  in  part  to  arise  Gmm  the  neglect  i^  cleaning 
and  washing  than,  whidi  at  Angora  i*  to  assiduously  attended  to.  By  a  late  Report  of 
M.  Temesui  to  the  Paris  Agricultural  Society,  the  French  Angoras  baTe  incraased  iii 
number,  and  prosper  equally  witli  the  natiTe  Tarietj. 

6584.  Tile  Sj/rian  goat  I  Jig.  693.)  is  remarkable  for  its  pendulous  ears,  and  it  common 

in  various   parts  of  tbe  East.     The  animals  of  this 

Tariety  are  driven  in  flocks  through  the  Oriental  town* 

^  erety  morning  and   evening,    and  each  housekeeper 

sees  drawn  fr«n  them,  before  bei  door,  as  much  milk 

6585.  lie  Chamoie  goat,  a  natJie  of  Switserland, 
is  a    species  of   antelope,   and  will    be    afterwards 

6586.  7%e  gealt  ^  Waiei  are  generally  while,  and 
are  both  stronger  aoJ  larger  than  those  of  other  hilly 
Gountriea.  Their  flesh  is  much  used  by  tbe  mbabil- 
anls,  and  often  dried  and  salted,  and  substituted  for 

-  bacon.     Tbe  skins  of  the  kids  an  much  valued  for 

glofss,  and  were  fonneriy  employed  in  ftimiture,  when  painted  with  rich  colon,  of 
whicb  they  an  panJculaHy  capable,  and  embellished  with  oroamantal  flowers,  and  works 
of  sU*er  and  gold.  The  goat  may  be  of  tome  advantage  in  rocky  barren  countries, 
where  nothing  else  on  get  a  tuj^wt  for  life.  They  will  climb  tbe  steepest  rocks,  and 
there  browse  upon  briers,  heath,  ind  sbrubt  of  various  kinds,  which  other  ereatum 
irill  not  tante  of.  Th^  will  feed  on  graas  in  pastures;  but,  as  tbey  love  brows. 
-   --      much  better,  great  eaie  should  be  taken  to  keep  tiiem  from  valoaU* 

A  ailnMsie  UcUelr  oMained.  h  Ike  nllt,  wlildi  It  i\Mt  la 

„,.  , . „ tliebeirtiDTlkor  aQ  sdIidsIl     They  mii  tills  sodeow^nllk 

(aptheilnuiaeptruor  HitUBtiloiB,  and  1  very  nhisMe  cbeeK  it  madii  fnna  IL  Betides  thki,  tta 
kflsscisoDtiDAtnverylDalMd,  snd  (tie  bast  Uuli  brbv  forth  tmor  three  it  1  tlrae,  and  dist 

on  Otefita^-titlsavtlDtblti  Usasrlie  ibatRd  ts  che<wod  fmo  ihecti,  sud  ki  eueOaii  R>r  nisk. 
liHi«fMthiltntobeutsdlnth*wirtar,t>i)MT  wUl  lau  1  Rfat  while  loier  Ihu  ihote  aiade  la  tbe 
aoainaiaiir.    AKHtoTituffliilioiaadeof  ft  bHimaplBDai. 
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i£e  of  their  fiu.  which  makes  oBdla  OT  a  I 


them  merelY  fbr  the  laKe  of  their  fiu,  which  makes  laiiiln  ef  a  niperior  quality  to  the  i 
horiM  exoeifcnt  handles  are  made  for  tuckc  and  penJtnives.    Tlie  skin  is  pecnHarly  wcfl 

glove  manulhctory,  especially  tbatof  the  Ud  s  as  It  takeaa  dye  better  than  any  otho*  akin. 

u  also  of  great  use,  bang  piefciied  to  that  or  the  sheep,  and  the  flesh  aflbrdsa  cheap  and  pientiAil  pr». 
liaion  In  the  winter  months,  particuUrly  when  the  kids  are  brought  to  market  The  haunches  of  the  gost 
snfreqoentiy  salted  and  dried,  and  sapfriyaU  the  uses  of  bacon:  thisbythe  WdsbiseBHedeDdl9rai&!a, 
or  hiiBg  venison. 

6S90.  The  kind  tf  goats  for  keeping  to  advantage  riiould  be  chosen  in  this  manner :  the  male  iboold 
have  a  larse  body,  his  hair  staoald  be  long,  and  hu  legs  straight  and  stiff;  the  neck  should  beplsiD  sad 
short,  the  need  small  and  lender,  the  horns  large,  the  eyes  prominent,  and  the  beard  Ions,  llie  fosale 
should  have  a  large  udder,  with  large  teats,  and  no  horns,  or  very  small  ones.  Goats  sbouhf  be  kepi  io 
flocks,  that  they  mav  not  singgle ;  and  they  should  hare  good  shelter  both  In  summer  and  in  wiMn',  the 
beat  and  cold  beiog  botii  pn^indicial  to  them,  and  coupled  in  December.  They  should  have  no  fitter  m 
whuer.  but  only  a  paved  floor  kept  clean.  The  kids  are  to  be  brought  up  tor  the  table  in  the  same  manaer 
as  our  lunbs  ara 

6591.  TherabbU  (Lepus  cumadus,  L.,  Jig,  693.),  is  indigenous  in  most  tempemie 
climates,  but  net  so  fin*  to  the  nortli  as  the  hare.     In  a  ^qo 

wild  state  it  forms  long-wiading  burrows;  keeps  iCs 
hole  by  day ;  feeds  mornings  evening,  and  night  on 
T^etables  and  grain ;  k  the  prey  of  hawks,  badgers, 
polecats,  and  cangbt  by  ferrets;  grayid  thirty  days, 
brings  from  four  to  eight  young  seren  times  a  year. 
Tbe  varieties  common  in  Britain  are  the  white,  black, 
▼ariq^ted,  and  sijvery  gray*  The  hare  and  rabbit  are 
dfatinguished  from  each  other  external  fy,  chiefly  by  the  proportional  length  of  the  bind 
legs  to  that  of  the  back,  and  in  the  ears  of  the  hare  being  longer,  and  those  of  the  rabbif 
shorter  than  die  head.  The  haunts  of  rabbits  are  called  warrens ;  which  arc  most  name- 
rons  in  the  sandy  soils  of  Norfolk  and  Cambridgeshire.  ITiey  sometimes  extend  to  2000 
or  9000  acres,  and  many  have  been  hitherto  considered  to  pay  better  in  that  state  than  in 
any  other.  Arthur  Young,  however,  has  shown  m  his  Survey  of  Lincolnshire,  that  though  s 
labbit'warren  may  aflbrd  a  high  interest  on  the  capital  of  die  occupier,  yet  the  rent  it 
aflbrds'tothe  owner  of  the  soil  is  less  than  would  uldmately  be  obtained  by  planting  or 
breaking  up,  and  laying  down  with  chtccory  or  some  other  suitable  herbage  plant  Is 
tbe  meantime,  as  th^  continue  to  exist,  and  are  subjected  to  a  kind  of  management, 
we  shall  submit  a  short  oudine  of  it  under  the  heads  of  extent,  soil  and  situation,  fene- 
mg,  stocking,  breeding,  rearing,  and  produce.  Afterwards  we  shall  take  a  view  of  the 
mode  of  managing  rabbits  in  hutches. 

6592.  The  extent  of  wirrens  varies  from  100  to  3000  acres,  bnt  a  convenient  sixe  is 
considered  to  be  1500  or  3000  acres.  The  soil  and  situation  sliould  be  dry,  sandy,  wans, 
and  poor ;  rich  grasa  or  herbage  being  found  to  produce  a  scouring,  which  sometimes  car- 
ries off  the  greater  port  of  the  stock.  Warrens  are  generally  inclosed  with  walls  ritber 
of  stone  or  turf,  an  essential  addition  to  die  latter  being  a  coping  of  furze,  reeds,  or  ^ 
alraw.  FSaling  is  used  hi  some  places,  bnt  a  brook  is  found  insufficient,  as  the  rabbits 
have  been  found  to  swim  across. 

6599.  Warrens  are  often  stocked  by  nature,  and  all  that  art  has  to  do  in  that  case  is  to 
protect  the  produce ;  but  in  some  eases  they  are  formed  on  ground  where  rabbits  do  oat 
exist  naturally,  or  where  they  exist  it  is  considered  desirable  to  change  the  breed. 


6594.  In  stoddng  a  warren^  whether  the  sur&cc  be  flat  or  hilly,  artifldal  borrows  are  sooetiaMi  iM^ 
to  reconcile  the  rfiibits  to  the  nound,  and  to  preserve  them  from  vem^o,  until  they  hare  tiSK  tosMkf 
tb^  own  burrows.  These  are  bored  with  an  auger  of  a  diameter  large  enough  to  make  a  baxnw  of  a  ntf- 
flcient  width.  In  a  levd  warren,  these  augers  may,  firom  time  to  time,  be  found  uaeAil  in  formiag  neb 
holes.  Tliey,  however,  in  most  cases,  are  capable  of  making  burrows  for  themsdvas.  Some  wanenha* 
an  stocked  in  the  proportion  of  three  couple  to  an  acre;  while  in  others  it  ia  hi  a  consider^  ^srga 
I  nnipOTtion.    In  Lincotaiahire,  one  buck  or  male  rabbit  ia  said  to  be  sufficient  for  one  hundred  dots,  or 

females :  but  this  Is  certainly  a  much  larger  proportion,  than  in  most  other  districts.  On  the  void  vtf- 
lens  of  Yorkshire,  according  to  Marshal,  one  male  is  considered'  sufficient  for  only  sioe  or  seven  Anski, 
and  tba  nearer  they  can  be  twought  to  that  proportion  the  greater  the  stock  of  young  ones  that  vnj  1» 
expeoted,  it  being  the  nature  or  economy  of  the  males  to  destroy  their  young,  eqwdally  when  the  pnv*- 
tional  number  is  too  great 

6596.  TJIs  varietieg  en^do^  as  stock  for  vmrrena  are  the  common  grey  and  sihrer  grey  breeds.  TV 
flmaec  of  which  is  found  to  be  oonsiderabiy  more  hardy  and  much  bcther  for  the  psspmes  of  ktodi  to* 
the  latter  has  greatly  the  advantage  in  the  value  of  the  skin.  Till  lately  the  oommou  grer  rabbit,  W^ 
My  the  native  wild  rabbit  of  the  iskuid,  was  the  only  species<  At  present,  the  dlver.naired  rabbit  a 
aoin^t  after,  and  has,  within  the  last  fiew  years,  been  iatroduced  into  most  warrens.  The  skin  of  tbegRf 
nbUtis  cut;  that  is,  the  wool  is  pared  off  the  pelt,  as  a  material  of  bate:  whereas^  that  of  the  diver* 
haired  rabbit  is  dressed  as  for ;  which,  it  is  said,  goes  principally  to  the  East  Indies.  The  color  is  s  tdtn 
eronnd,  thickly  biterspersed  with  single  white  hahrs.  The  suns  of  this  variety  sell  for  about  feargu; 
ion  a  dosen  mpre  than  those  of  the  common  sort ;  a  sufficient  iodnecnacnt  for  pEOpagatii^  it  in  pretecacs 
to  the  grey  breed.  ^^ 

6S96.  The  rabbit  b^^ins  to  breed  at  an  earfy  age,  as  at  eight,  ten,  or  twelve  mootha,  going  oolf  sbcm 
tbirigF  days  with  young,  the  young  bang  little  more  than  three  weaka  oM  befocetfcuqr^iwarfraaiw' 
burrows,  during  which  time  they  are  suckled  twice  in  the  day  by  the  mother.  It  is  theidbR  c**^^ 
that  they  may  breed  three  or  four  times  in  the  course  of  the  year  under  good  keep,  as  the  does  tassw* 
buck  almost  immediately  after  producing  their  young.  In  warrens  that  are  inclosed^  it  ia,  bosMiiser,  «■ 
that  iheyseldom  breed  more  than  two  or  three  times  in  the  year.  i^ 

6297.  l%e  management  qf  a  rabbit  warren  is  a  very  simple  business.  Birds  and  beuts  of  pray  "^^r 
kept  offby  taking  them  in  traps :  dogs  and  cats  kept  ofl;  and  nts,  moles»  mice,  and  other  vensin  ^*^f^ 
if  abundant  or  troublesome  Man  himself  is  to  be  guarded  against  in  some  situations^  AdditioaslW"' 
is  to  be  supfdied  in  the  winter  season,  when  the  weather  is  severe,  such  as  fine  green  hay,  raintAiBi  tism 
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1  olli«»  of  the  «■•  tort,  vUohoKMl  to  dlaMbuMI  ofvr  tht  wurnM.  M  to 
tnnilj«'aiMwerttoboMln4etpinowi^Mth«nriiliitscMi  (ttnovcr  tbembf  Oeiont  Tbto  ntt  of  ftod  to 
■Ifcn  In  th*  quaatity  of  two  or  three  large  cutAalto  to  a  thouaaikd  ooaplejper  day,  aad  ooe  load  of  hay  taa 
QMaamettaaadnriiwattona  IttoUkewkefcmwtiBct  ttopnwttoetodUbllNitefaUtotoof  neweataali. 
toufha,  gone  or  wbuu,  and  other  nimilar  wooda  In  the  warrena,  the  bark  and  other  parts  of  which  to 
eaten,  by  which  the  proportion  of  hay  la  kwemed  in  a  comiderable  degree.  In  groat  aaoora  It  la  neoemiy 
to  clear  it  away  fWnn  the  ditchet  or  nnoes  to  prevent  the  nbbite  ftom  getttng  over  them. 

GSe&  TUiaortorrtockiaflMM^taiaft  b^  nets  »r  irtm,  get  in  the  tarm  of  •  fold  betwoon  the  plaooa 
where  they  nm,  and  those  where  they  fwd,  the  rabbiti  heing  hunted  Into  them  as  they  return  from  fted- 
Ing.  Sometimes  they  are  taken  br  ferrets  and  tenrien.  The  wold  wanener«»  Marshal  lays,  hare  thrce 
ways  of  catching  their  rabbits :  with  fold  nets ;  with  qning  nets ;  and  wtth  types,  a  spectos  of  tnpb  The 
Md  nets  are  set  about  midnigh^  between  the  buirows  and  the  feeiSng  groonds ;  the  rabbits  beii^  driven 
in  with  dogs,  and  kept  inckMed  m  the  fold,  until  mofning.  But  the  spring  net,  when  used,  is,  hebelieves» 
genoally  laid  round  a  hay  stack,  or  other  place,  where  rabbtte  collect  in  numbers.  It  is  added  that  the 
top  is  a  more  modem  invention.  It  consists  of  a  lane  pit  or  cistem,  fonned  within  the  grooM^  and 
covered  with  a  door :  or  with  one  large  fldlliw  doo^  haviBg  a  small  tnqMloor  towards  Its  centre,  into 
which  the  rabbits  are  led  by  a  narrow  mouth.  TUa  trap  on  iti  first  introduction,  was  set  mostly  by 
•  hay.4tack ;  hay  being,  at  that  time,  the  chief  whiCer  food  of  rabbits ;  or  on  the  outside  of  the  warra» 
wall,  where  rabbits  were  observed  to  scratch  nnidi,  in  order  to  make  their  escape.  Since  the  cultivatiott 
of  tumtos,  as  a  winter  food  for  this  species  of  stock,  has  become  a  practice^  the  situation  of  the  trap  has, 
he  says,  been  changed.  Turnips  being  cultivated  in  an  enclosure  within  the  warren,  a  trap  is  ptoccd  within 
the  waU  of  this  enclosure.  For  a  night  or  two,  the  mouth  is  left  open,  and  the  tnp  kept  covered,  (with  » 
hoard  or  triangular  rail),  in  order  to  give  the  r:U)blts  leave  to  retreat 

65061  ne  amuuU  nnibiee  per  acre,  is  mostly  estimated  at  Arom  three  or  four,  to  eight  or  ten  ooupl^ 
jdelding  a  profit  of  nrom  eUnt  to  ten,  or  even  fifteen  shillings,  where  they  are  conducted  under  a'good 
system  of  management  llie  produce  is  the  largest  on  new  lands ;  however,  much  of  the  profit  must 
always  depend  on  situation,  so  as  to  be  near  ffood  markets.  These  animals  are  in  what  is  termed  season 
fkom  the  end  of  October  to  the  beginning  of  January,  in  which  period  the  best  skins  are  produced,  of 
oonrse  a  huge  proportion  of  them  is  killed  In  this  short  time.  The  former  often  snstoins  greet  toes, 
in  what  by  the  purchasers  are  called  half  skins,  quarter  skins  and  racks,  sixteen  of  which  are  only  con- 
sidered  as  a  whote  skin.  The  ndiMts  are  disposed  of  by  the  hundred,  »ix  score  coi^le  being  considered  ae 
an  hundred. 

6600.  The  breeding  and  rearing  of  tame  rabbits  is  carried  on  in  hutches  or  ilores  of  boxes 
placed  in  sheds  or  apartments  <yf  any  kind  secure  from  vermin.  We  shall  give  a  yietr 
of  the  practice  as  to  rabbitry  and  furniture,  varieties,  breeding,  feeding,  and  produce. 

66D1.  Tike  rabbit  home,  should  be  particularly  dry  and  well  ventilated,  as  these  qoadrnpeds  are  very 

•Dlilctft  to  the  rot,  and  to  liver  comnialnts  like  sheep.  694 

660SL  The  kmtt  or  kmtcke$t  (Og.  w.)  are  boxes  or  chests  dgfateen  faiches  or 

more  high,  and  firom  two  and  a  half  to  three  feet  wide,  generally  divided  in 

two  (a  and  ft),  and  the  rooms  thus  fonned  oommunlcatUig  by  a  sliding  door, 

the  use  of  which  is  to  confine  the  rabbits  in  the  inner  division  (a),  whilst  the 

outer,  which  has  a  wire  door,  {flg-  ^^•)  ^  cleaned.     Generally  these  hutdies 

are  placed  in  rows  above  each  other  against 

I  one  tide  of  the  rabbit-house,  and  sometimes 

they  are  placed  in  the  open  air,  against  a 

wall  within  a  wired  or  netted  enclosure.  s'iT*ft1nWi  they  are  rangetf 
along  the  fioor ;  but  the  neatest  nxxle  is  to  ptaoe  them  on  bracketo 
round  the  room,  or  on  stands  about  three  feet  high  on  the  floor.  In 
both  these  cases  it  is  to  be  undentood  that  they  are  not  allowed  to  run 
about  the  rabbit  room,  the  use  of  which  is  solely  to  enclose  and  protect 
them  in  an  atmosphere  of  moderate  temperature,  and  to  contain  a  Uv 
with  com,  a  truss  of  chyver,  hay,  and  any  such  food  as  sheep  will  livtf 
and  thrive  upon.  The  utensil  for  feeding  rabbits  so  hutchea  is  simply 
a  trough  (r),  which  may  be  fonned  of  pewter,  very  hard  wood,  earthen, 
ware,  or  cast  iron,  as  rabbits  are  very  apt  to  gnaw  tbem ;  and  it  shouki 

be  divMed  on  the  surfkce  cross  wars  everv  four  or  six  inches  to  prevent  them  flrom  scratching  and  Uirowing 

out  their  com.    Some  add  a  small  rack  for  their  clover,  but  that  will  not  be  lost  if  given  on  the  floor  in 

small  quantities. 

6603.  There  are  numerous  varieties  of  tame  rabbits ;  but  the  broad<^:hested  and  short- 
liegged  are  the  most  hardy,  and  fatten  most  expeditiously.  There  is  a  large  variety 
of  the  hare  color,  which  luw  high  colored  and  high  flavored  flesh,  raiNre  aatvoury  tiiaa  tha^ 
of  the  common  rabbit ;  they  make  a  good  dish  cooked  Hke  the  hare,  which  at  six  or  eight 
months  old  they  nearly  equal  in  size.  The  large  white,  and  yellow  and  white  specias^ 
have  whiter  and  more  delicate  flesh,  and,  cooked  in  the  same  way,  will  riral  the  turkey. 
The  Tlirkish  or  French  rabbit  is  esteemed  by  some,  but  diffen  little  from  ihe  common 
▼ariety.  All  these  and.  other  varieties  are  to  be  had  from  tlie  Loodo»  dealest  aad 
poultrymen. 

GBOk  Breeding  Th»ifoewiltliffeeda^theageof  six  meaAs;  and  her  period  of  gestation  is  thirty  er 
thiitT.4me  days.  It  should  be  premieed.  that  toe  buck  and  doe  are  by  no  aMone  to  be  toft  together ;  auk 
their  union  having  been  sucocssAil»  the  buck  must  be  immediately  withdrawn,  and  the  doe  tried  Mails 
la  these  days :  in  flMt,  with  rabbits,  this  business  is  conducted  on  the  same  principle  as  in  the  stud, 
like  dildkflSML  the  best  breeding  iwiits  are  those  kindled  in  Iftarch.  Some  days  before  pwtnrition,  or 
kindltoff,  hay  bto  be  given  to  the  doe^  to  assist  in  making  her  bed,  with  the  flue^  which  nature  kis  in- 
smietea  her  to  tear  fhmi  her  body  for  that  purpose.  She  win  be  at  this  period  seen  setting  upon  her 
hansGhes,  and  tearing  offthe  flue,  and  the  hay  beiae  presented  to  her,  she  will  with  her  teeth  reduce 
and  shatter  it  to  her  panose:  Bitine  down  of  the  litter  or  bed.  ia  the  flnt  sign  of  pregnanOT;  The 
number  produced,  generally  between  five  and  ten  ;  and  it  is  most  advantageous  always  to  destroy  the  weak 
or  sickly  ones,  as  soon  as  their  defects  can  be  perodved,  because  five  houthy  and  well-grown  rabbits  are 
worth  mora  than  doable  the  number  of  an  opposite  description,  and  the  doe  will  be  for  less  exhausted. 
She  wilt  admit  the  buck  again  with  profit  at  the  end  of  six  wedcs,  when  the  young  may  be  separated  flrooa 
her  and  weaned.  Or  the  young  may  be  suckled  two  months,  the  doe  taken  back  at  the  end  offive  weeks,^ 
an  that  the  former  Uttev  will  leave  her  about  a  week  tiefore  her  next  psrturitioa.  A  notion  was  formeriy 
pnevalent,  of  the  necessity  forgiving  the  buck  taimediatdv  after  the  ooe  had  brooght  forth,  tost  she  should 
nine,  and  that  no  time  m&^t  be  lost ;  and  If  It  were  intended  that  no  time  might  be  lost  in  destroying  the 
doe,  soeh  indeed,  would  be  the  most  suooessflil  method.  Great  care  should  be  taken  that  the  doe,  during 
her  gestation,  be  not  approached  by  the  buck,  or  indeed  by  any  other  rabbit;  as,  f^om  being  harassed 
aboot,  ihe  will  almost  certainly  OMt  her  young.   One  doe  in  a  thouiand  may  devour  her  young ;  the.sign 
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ttM«wai«UUiMoliMnriMdtBiiHdoC    Sob*  do«  afvlt  Uw  bock  aUk 
■naimUytaauooi  nctiilHBldlHlBigadtM^btMMdtd;  limfltaaitim.  __  ..._.. 
■u  iBdiTliliul  fbr  tnsUiif  of  ■  itKk  M  bt  Dndnced  In  Bih  nriUudiL  a^UM  whit 
■BoUactlaa.    ShOHtf  th* dM b«  ndl oi  kn biWv  totk, bna  <>M ««k,  v  otbw  w 
ditiikb«rdiadl«M'>*>l**>BTi»b«lidTi  or  mm  (mb  nlH  wOl  esnbrt  btr  1 1  lalUn 

■h Donud, « butor-DHl,  la  wUdl  nUTb*  oUMl  ■■Baimtit--' --' ' '— 

UUiiHoauk«Tl»ibMiiniBiDdo«aftvt*U^  *Bd  WOdlM  ifito 
obM.  ud  MM  (uSbiIuIj  BuM  air,  ud  <rtih  ti«  iM  A  Iki  bat  ud 
bttndibnwboattkawiiMT.wUb  oaulT  taiul  hhh  u  U  th*  nn 
^■dwataiBiDaUltadb  - 

Ihadbw  nAblu  oUb  MfcQudidnBUn!  ii,  ih^u'iln'tba  h«i«  bud  to  drrud  ■ ^— 

TMlMIMnUmamlalirnb  thU  orihap,  ud  tbg  him  Und  of  ftud,  with  liUc  nihlHB,^n« 
wftb  bath,  AB  medi,  and  Dm  nbua  o(  vaMallaa,  abauld  b«  tndiM  ftm  nbfett  laadb*.  SM 
wtldaian  (OS  wBibr  asd  dlunUc,  and  can  nnac  b>  nith  ancnttoa  iwbllit  tb*  men  lolld  and  Biitriilgiia 
pndiutlauorttMUdBuybeiibUbiidliiHdirlaitT,  andviUnuinmnvicliEiiatarimtt.  KdCM 
■UT,  liiini,  b*  kiM,  and  ana  bnaiMd  upo*  noiL  ■nd  ithb  amt,  and  ha*  ilwi  tbn  win  bu  IK 
catDiandiilaBiaTbelakaiaiaieHnlnilt:  nUiti  >Elch  ban  aa  nucb  con  n  An  wlU  M.  oa 
nanr  (ak*  an;  bans  mm  bolni  ladultad  wlfli  almoK  an  «qn*l  pocttoo  of  |anl  iiihiwnikl  iiaaublui. 

UswaTWi  tbe  taM  if  bcaUti  ta,  tbal  tbcir  duii(  b*  bo( '  "     "--    "■     - 

befWaUowaBjimatatBU;  ttwnaBBB.  I  niptjoaai  bi„ j 

con  pniH  fcr  nbbiU.  lasiti.  pm,  ahaat,  poUard,  asd  aone  all*  buc 
nafa,' ibe  laMa  ai  aur  aiUa  cnfa,  unirtj  canMi,  Jenuikra  aMchoKo,  aad  I 
Luwna, nbbti  laa*aa,c1aRt,ian^  Am.  HowWar  baa  bad  Hum  bv 
■at  InpnlMiNir,  llddi4>ee(  Bl^t  ban  a  ilollar iflbct.  'nabnt  driad  bi 
bar,  and  ft  and  bean  itnw. 
ijto.  AUilfanfn(niUrai>UA<>-<*(M(.bulthenliil«>id«Band  A 

naiaiwilfhc  b3u«  quaUC;,  inJ  nun  pr 

■ana  ftttoa  VM  nina  and  poUant    Unirbn)'  triKl  wbiai.  lod  pMiI 

OsdH  dmraneolaiba  (Dodneii of  tbati  fl«h,    TIie  ntabii'i  Snlibci 

■maa  RMur  Und  id  mdct  it  mon  talcr  i  aod  prabaMr  tbt  old  eaanpliliilo/  UHdnnmirf  U 

DwoabMr.HitJrdr  M  wlUilUT,  nlfhtbamiMfied  in  thaaiaawar.    KabUtt  an  In  poT 

rblllii  m  nil  lliiirTli  gTilubBiiialli;^^aadwhUBaik>d,  tMrfaab1»oiHaiiwndr;Hdi 

bald.    It  lafidRi  Ulna  lacaKbi,  or  naailj  to,  la  miba  a  liUiit  thotvnablT  ^  aHl  npt ;  b^  ibc  bv 

wHlaaka  i)iBB(i(abla,biil  b]>noBaaiiaiq»Mn  tbetaalltTortbatah:  lbriiBa;rnbc«nbItBi< 

aamaanlnJpldaMoafflc'-""— -" ■= ■■— ■- .«_._-.. ^,^ ....  ^. 

MOT.  nttat  arikeiwMiii 
ttMaorthtlBfaHj. 
ma  MKnMnriNto  might  ba  biMnad,  w 


With  n^acllotSai, ^ 

ttfUtbe  nU,  wainitimlB  goodciH 
oaUa  fmaqftutt  ofoata,  — •■  "--  — 


(hnefauDdnd  kiloatbr  tha  ODntlion,  v 
lUtjoTconlaMiuniedlntittnilng  ; 


haj,  caMaca, Tucenie,  and  chkarj ;  i 
^ivA'^f'nn  nrAUIf,  ifEn-tlia  uwal  ilTDka  upon  the  n 
betettlabthabudaodBH^  It  ii  u  i^iuUcn  u  li 


idoth««tKtettia&  thabaadaod  Brck.  Itii  u  idamiuUai  u  kin  ^iulti7  b;  iba  rilw  u 


OiriBa  maUwid  at  blading  to  daath,  huai;  up  br  U»hnli,ibi 
IS  ttenibUt,  which  hi  that  illualian,  uitan  honU>le  (cnai 
aniaidlD  be aDod find  ArM,'.btUnIhMwil Into pondi. 


tborihenl 


I  be  lind  find  tot  Mi,'tiilin  IhMwn  Into  pondi. 

lurMUU  ■  UTAitas  «Xiut,  and  aqBaUr  rbDd.wlUi  Ibe  at,  if  dte  hi 
'- .      Awhlmdal  ladf  adnUned  a  bi 


.    TbaLlfiabbitibiaaiapa 

h.  ih«™n ■' •-—• 

anpuTiv'^ flittaa,'tii*nlaa wtalBcrlteiloD lo b* obiemd.  Th^wHlBoTbeutobe  pwbedtejM* 
nodeialeditnaoriltDaH,  andihwld  betaken  Id  time,  ai  the)  an  llaUa  to  dn»  olT  •nMralf .  i> 
dnpariAd  tot  unitbeplVT(iited.a>liwrangeiMnllT  bicuniUei  Dsr  ha  nbbU  wonb Iba  tnae  ■ 
palwi'aiinibablaeiin.  g^ 

6613.  Tbe  hart,{I.tput  Hmidui,  L., 
j^.  69e.)  if  taken  joung  maj  bt  tamed  ^ 
and  domeiticated,  and  baa  occuonalTy 
been  Duned  b;  a  cat.  Sonniai  th*  Dalur-  - 
■li*t,aiidCowpertbe  poet,bidhareiiaa  ^ 
eoaiplcte  itaW  of  domeaticalion.  At  the  c 
ftir  of  thii  animal  i*  of  greater  nlu*  tor  ^ 
lut  mdtinf  tban  Ibat  of  the  rabbit,  it  would 

be  •  Terj  deunble  dreumatance  if  it  could  be  lubatitnted  for  t^  anitnal  ib  wv- 
nna.  lU  fleah  wwild  certanly  be  deemed  preferable,  aitd  in  genenl  it  ti  a  Ivp 
niiul.  It  tires  on  tbe  lame  aort  of  food  as  tbe  rabbit,  produces  general);  dim  W>| 
ones  at  a  dme,  and  breeds  at  leaat  threa  titnea  in  a  year.     It  ii  bM  inpniWile  <» 


IS  wfaere  Iba  soil  is  drj  and  poor,    a  Ii 
be  foondtoaniwer;  tbeprtraintba  mrtropolii  being  nerer  i 
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6613.  There  it  a  hare  warren  near  Bantlead  Downt :  it  eontaiiis  about  three 
of  ground ;  SOO  brace  are  usually  kept  in  it ;  tbey  era  fed  in  the  summer  on  clover, 
rape»  &c. ;  and  in  the  winter,  on  hay*  Hie  warren  is  surrounded  by  a  brick  wall  about 
ten  feet  high,  with  openings  at  regular  distances,  within  which  are  wune  gratings  on 
hinges :  these  give  way  to  the  hares,  when  they  enter  the  warren ;  and  they  are  so 
constructed,  that  they  immediately  dose  after  them,  and  so  prevents  their  escape. 

6614.  llie  Gumea  pig,  or  restless  Cavy,  (Oowia  Cubt^a,  L.  Jig,  697.)  is  a  native  of 

ggy  Brazil,  but  domesticated  in  Europe,  and  treated  and  used 

like  the  tame  rabbit.  In  Italy,  the  flesh  is  considered  a 
delicacy,  and  the  skins  are  nearly  as  valuable  as  those  of 
rabbits.  The  Guinea  pig  is  one  of  the  most  prolific  of 
animals,  and  Buffbn  calculates  that  in  twelve  montha 
only,  1000  might  be  produced  from  a  single  psir,  as  the 
female  has  b^  known  to  bring  forth  young  when  two 
months  old  only ;  the  time  of  gestation  is  only  three  weeks ;  and  she  will  produce  at 
least  every  two  months.  The  young  are  six  or  seven  months  before  they  arrive  at  their 
maturity  of  growth,  but  within  the  short  period  of  twelve  hours  fixun  their  birth  are 
nearly  as  alert  and  active  as  those  fully  grown,  and  therefore  require  parental  assiduity 
only  for  a  little  time.  Vegetables  form  their  food,  and  on  a  great  variety  of  these  they 
will  flourish  and  fatten.  "Riey  drink  but  Uttie,  appear  after  eating  to  rummate,  i^id 
are  extremely  apt  to  be  affected  by  cold.  Tliey  are  uncommonly  clean  in  their  limi- 
tations, and  are  often  to  be  seen  smoothing  and  cleansing  their  fur  with  particular 
attention  and  perseverance. 

6615.  The  fat  domunue  (Afyoxus  glis,  L.)  u  e  native  of  the  woods  of  Germany  and 
Russia ;  and  has  a  good  deal  of  the  habits  of  the  squurrel.  It  feeds  on  fruits,  lays  up  a 
winter  store,  forms  its  nest  in  hollow  trees,  sleeps  by  day,  and  grows  very  fat  in  au- 
tumn. It  was  cultivated  by  the  Romans,  and  highly  prised  by  them  as  food.  The 
body  is  six  inches  long. 

6616.  Of  the  deer  {CervuSy  L.)  there  are  three  species  in  cultivation  in  this  country  : 
the  stag,  roe,  and  fallow  deer.  Tlie  latter  are  now  almost  exclusively  cultivated  in 
parks,  as  articles  of  luxury,  and,  it  is  concaved,  might  answer  to  a  small  extent  in  fiurmiug. 

6617.  The  stag  (C.  J5^ia,,L.,  ^.  698  a)  is  found  in  nearly  all  the  temperate 


climates  of  Europe  and  Asia.  It  is  also  found  in  North  America,  but  attains  its  largest 
sixe  in  Siberia.  From  the  branchiness  of  its  antlers,  the  elegance  of  its  form  and  move- 
ments, and  the  strength  of  its  limbs,  it  deservedly  attracts  particular  admiration,  and  may 
be  regarded  as  a  principal  embellishment  of  the  forest.  The  stag  is  remarkable  for  a 
fine  eye,  and  an  acute  sense  of  smelling.  His  ear  also  is  exquisitely  sensible,  and  mu- 
sical sounds  appear  to  possess  over  him  the  power  of  exciting  complacency,  if  not  rap- 
ture. His  enemies  not  unfrequently  employ  the  shepherd's  pipe  to  decoy  him  to  his 
destruction ;  and  Playford,  in  his  Introduction  to  Music,  states  that  he  once  met 
a  herd  of  twenty  stags  near  Royston,  which  readily  followed  the  tones  of  a  vioUn  and 
bagpipe,  played  by  their  conductors,  but  stopped  whenever  the  music  was  suspended. 
Tlieir  whole  progress  from  Yorkshire  to  Hampton  Court  was  attended,  and  it  was  sup- 
posed extremely  facilitated,  by  these  sounds.  Hie  stag  is  simple  and  unsuspicious,  and 
employs  no  arts  to  avoid  detection  or  pursuit,  until  after  having  received  conaderable  * 
noolestation.  His  food  conabts  in  winter  of  moss  and  bark  ;  in  spring  of  the  catkins  q€ 
willow  and  haxel,  and  the  flowen  and  buds  of  cornel ;  in  summer,  of  the  grain  of  rye^^ 
and  the  tender  slwota  of  the  alder ;  in  autumn,  of  the  leaves  of  brambles,  and  the  floivtfrs^ 
of  heath  and  broom.  He  cats  with  slowness,  and  ruminates  with  some  considerable  ef- 
iert,  in  consequence  of  the  distance  between  the  first  stomach  and  the  mouth.    In  March, 

S  U 


1099 '  PRACTICE  OF    AORICUX.TURE.  P^sr  III. 

gtfi«ntH7,lie  dieik  his  antlers,  whidi  are  not  eompletdy  renewed  fill  Atignst.  He  will  fin 
to  between  thirty  and  for^r  years  of  age,  and  was  formerly,  amidst  the  other  Tulgar  er- 
rors of  antiquity,  supposed  capable  of  attaining  most  eztraoidinaiy  duration.  The  sta;  ii 
supposed  to  have  been  introduced  from  Frsnce  into  England,  where  he  has  latterly  been 
made  to  give  way  to  the  fallow  deer,  an  animal  more  gentle  in  its  manners,  and  more 
valuable  as  food.  In  some  parts  of  Scotland  he  is  yet  to  be  found  in  his  original 
wild  state.  A  stag  of  five  years  old  is,  in  hunting,  termed  a  hart ;  the  female,  hinds ;  and 
the  young,  fawns. 

66 IS.   The  roe  (C.  capreoluty  L.,  Jig,  698  6)  is  the  smallest  of  the  deer  tribes  which  are 
natives  of  Eiirope;  it  is  generally  of  a  reddish  brown  color;  graceful,  sprightly,  and 
courageous,  particularly  cleanly,  and  delighting  in  dry  and  mountainous  situations :  it 
leaves  a  strong  scent  behind  it,  but  possesses  such  arts  of  defence,  that  by  various  doublings 
and  intermixtures  of  past  with  present  emanations  firom  its  body,  it  frequently  baffle 
the  most  experienced  dogs,  and  remains  in  a  state  of  security,  while  the  full  pack  pasxs 
almost  close  by  its  retreat,  distinguishing  it  neither  by  sight  nor  smell :  it  differs  from  the 
stag  in  the  constancy  of  its  attachment,  and  the  parents  and  their  young  constitute  a  fii- 
raily,  never   associating  with    strangers :    two  fawns   are  generally  produced  by  the 
female  at  a  birth,  one  of  each  sex,  which,  living  together,  fonn  a  mutual  and  invindble 
attachment.     When  a  new  family  is  to  be  nursed,  the  former  is  driven  off  to  pro^de  for 
itself,  but  returns  again  after  a  certain  interval  to  the  mother,  whose  former  aflectioD  is 
restored  :  a  final  separation  speedily  takes  place,  however,  soon  after  this  return,  between 
the  fawns  of  the  season  preceding  the  last  and  their  dam ;  and  the  former  remove  to  a  dis- 
tance, constituting  a  distinct  establishment,  and  rearing  an  ofl&pring  of  their  own.    Wtei 
the  female  is  about  to  bring  forth,  she  secludes  herself  in  some  remote  recess  of  the  for- 
est, fh>m  which  she  returns  at  the  end  of  about  ten  days,  with  her  fawns,  just  able  slow- 
ly and  weakly  to  follow  her  steps :  in  cases  of  danger  she  hides  them  in  a  place  demfd 
l^  her  most  secure  from  the  enemy,  and  attracts  the  attention  of  the  latter  from  tbemto 
herself;  happy,  by  her  own  perils  or  even  destruction,  to  effect  the  security  of  her  of*- 
spring.     In  winter,  these  animals  feed  on  brambles,  broom,  heath,  and  catkins;  and  in 
spring  they  eat  Uie  young  wood  and  leaves  of  almost  every  species  of  tree,  and  se 
said  to  be  so  affected,  as  it  were  with  intoxication,  by  the  fermentation  of  (his  food  in 
their  stomachs,  that  they  will  approach  men  and  other  enemies  (whom  they  geoeralir 
shun  with  great  care),  without  apprehension  or  suspicion.     The  flesh  of  these  animals » 
excellent,  though  after  two  years  of  age  that  of  the  males  is  ill-flavored  and  tough. 
The  roeeiists  now  in  no  part  of  Ireland,  and,  in  Great  Britain,  only  in  a  few  distncte 
of  the  Highlands. 

6619.  The  fallow  deer  (C  datna,  L,fjig.  696  c]  is  in  general  much  smaller  than  d» 
stag ;  but  in  Spain  is  nearly  equally  large  :  in  France  ami  Germany  it  is  rarely  to  be 
found,  and  it  bfis  never  been  known  to  have  existed  in  America:  it  has  thedegaJMCof 
the  stag,  connected  with  a  much  more  tractable  disposition :  it  sheds  its  antler^  which, » 
in  the  stag  species,  are  peculiar  to  the  male,  every  year ;  is  stated  to  live  to  the  age  of 
twenty  years,  and  arrives  at  its  maturity  in  three ;  it  is  by  no  means  fastidious  in  its 
food. 

66S0.  Deer  husbandry.    Tfae  author  of  the  A/nrieuftural  Survef  vf  the  Cotmfy  qf  Ber^vri,  6tmrrt% 
that "  the  Earl  of  Clarendon,  justlv  coDsidering  that  there  is  no  more  impropriety  ia  oonreitiSK  one  ac^ 
nud  to  profit  than  another,  makes  deer  an  object  of  husbandry.    As  soon  as  the  rutting  seascm  is  ov^*f 
usually  about  the  10th  of  November,  his  lordship  selects  ftom  the  herd,  the  weak  cmes,  taatt  of  *tuc'i 
would  probably  die  in  the  winter,  and  keeps  them  in  a  small  yard  that  has  a  shed  on  one  side,  and  swt 
orer  the  whole  against  [u^ns,  &c  ;  the  spot  very  warm,  and  well  sheltered.    Tbeir  antlen  tie  nx*^ 
diately  sawn  off,  the  place  is  well  littered,  and  they  are  fed  at  a  very  small  expense  on  pea-stnv,  bsy,  tf. 
warmth  making  up  ror  the  want  of  better  food.    At  times,  during  the  winter,  they  have  dorer-hs?  <^ 
into  chaff,  and  if  they  do  not  eat  it  well,  a  little  salt  is  added    They  have  always  plenty  of  water,  and  in 
kept  perfectly  clean  :  much  attention  should,  he  says,  be  paid  bv  the  keeper  to  make  himself  bmifisr  via 
them,  that  he  may  enter  the  place  without  disturbing  them.    The  first  week  in  March  he  gires  then  esl- 
eake,  about  half  a  cake  each  a-day,  with  chaff,  which  fattens  them  so  quickly,  that  all  are  gone  a  My- 
Before  killing,  they  have  some  green  meat  given,  to  take  away  any  ill  flavor  from  the  cake,  sa^poBBf 
sadi  to  be  the  dSbct  of  the  food,  for  it  is  certain  that  the  venison  is  exceedingly  good.    As  to  «^^ 
haunch  usually  weighs  aboiUS4  pounds;  a  brace  is  sold  for  15  guineas:  the  skin,  worth  fit  ^*^ 
keeper's  perquisite ;  so  that  tne  value  of  abrace  amounts  to  17^  17s.  exclusive  of  some  trifling  artidet-Iv^ 
purchaser  sends  for  them."  It  is  added,  that  his  lordship  usuallv  fattens  nine  brace :  his  whole  «interJ<o» 
riaea  to  350  head,  in  a  park  of  250  acres,  but  much  of  it  is  thickly  covered  with  timber ;  30  sheep  awi  no 
cows  also  feed  in  it    The  park  consumption  of  bay  amounts  to  S3  loads,  being  reduced  to  that  qusatity  V 
the  use  of  much  browse ;  all  ash,  elm,  and  Scotch  pine,  being  brought  for  that  purpose  belbre  tsgpAtiag, 
which  not  only  saves  hay,  but  improves  the  flavor  of  the  veoiioD. 

6621.  By  castrating  the  males  of  deer  when  newly  dropped,  which  is  not  in  the  less* 
dangerous,  it  affords  the  means  of  having  good  venison  until  Christmas,  without  anj  other 
sort  of  food  than  the  common  grass ;  they  also  fiitten  more  quickly;  the  operation  most) 
however,  be  performed  while  they  are  quite  young.  (Devonshire  Bejxtrt- ) 

6622.  The  moose  deer,  or  eik  (Cervtun  alcesj  h.\  is  indigenous  in  Europe,  Aincne% 
and  Asia,  as  far  as  Japan,  and  was  formerly  wild  in  this  country  though  now  extinct.  It> 
of  the  size  of  a  horse ;  gentle,  except  when  teased  by  the  gad-fly;  feeds  co  twig%sD° 
branches  of  trees,  and  nursh  plants ;  goes  on  its  hoofs' with  a  diambliQg  giit  at  tfaem^  ^ 
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fifty  milea  tisy;  bnaikin  loliard  ualmorttoresutamotketbaU,  butSafa  MmderjuMl 
good.  Thii  anunml  migbi  be  introduced  M  u)  inbibiMiit  of  pttkt,  when  it  would  irdd 
to  tbevwietjof  uiimued  woody  aceneiy  and  of  nniKin. 

66S3.   Ttwro'nrfttr  (^Orvut  tanmdvt,  I~,fg-  €99.)  i*  an  inhabituit  of  the  alpine 

mooDtUDi  of  America,  Europe,  and  Ana,  and  k 

too  nmarif able  an  ammal,  and  too  well  knoirn, 

L  to  require  a  panjcular  deacription  or  account  of  hi« 

f  babiti.     llie   tune  lariety  have  been  introduced 

i  more  than  once  in  this  country  b]r  the  Hod.  Dainca 

f    Barrington,      Bullocif,    and    otben,    but  cannot 

be  kept  in  parki  on  acrount  of  the  want  of  tbeir 

particular  lichen.     Ai  this  lichen  abounds  on  ae. 

veial  mountains  in    Yorkdiire,.  ind  oil  manj  in 

Scotland  and  Ireland,  some  patriotie  and  curioua 

noblemen  might   attempt    its   cultiiatian.      The 

milk  and  cream,  ai   Dr.   Clarke  alales,  an  most 

I  -venal  an  article  of  profit,  the  sale  of  the  animal*  at 

breeding  itock  would  pa;  for  a  time.      Lichen  hay  might  no  doubt  be  imported  at  an 

easy  rale  from  the  gulf  of   Bothnia ;    and  the  animal  by  degrees  in  the  course  of  ■  i^w 

generaljooi  might  be  habituated  to  gnu  or  the  spray  of  trees. 

6634.  The  arUeloiie  {AnlUvpe,  L.)  is  a  beautiful  and  numerous  genua  of  animals,  par- 
uklng of  the  nature  of  the  goat  and  deer.  Twospecies,  the  ^.  iai^,ortcytbean,  sndtbe 
A.  rujjtca/ira  or  chamois,  are  natives  of  Europe,  but  the  rest  of  hot  climates*  Ant^ 
lopes, 'Pennant  observes,  are  animals  generally  of  a  nust  elegant  and  active  make;  of  ■ 
Rsllesa  and  timid  disposition;  extremely  watchful,  of  great  vivacity,  remarkably  swift 
and  agile,  and  most  of  their  boundings  so  light  and  elastic,  as  to  strike  the  spectator  with 
astonisJiment.  What  is  very  singular,  they  will  stop  in  the  midst  of  thdr  course,  gaae 
for  a  moment  at  their  pursuers,  and  then  resume  their  flight.  As  the  chose  of  these 
animals  is  a  ftvarite  amusement  with  the  eastern  nations,  from  that  may  be  collected 
proofs  of  their  rapid  speed.  One  of  the  highest  compliments  that  can  be  paid  to 
female  beauty  in  t]je  eastern  regions,  is  ^I'nc  (/  Ctaztl,  '  you  have  the  eyes  of  an 
antelope.'  Some  species  of  antelopes  form  herds  of  two  or  three  thousand,  while 
otbCTT  keep  in  troops  of  five  or  sii.  Ibey  generally  reside  in  hilly  countries,  though 
Bome  inhabit  plains:  they  often  browse  like  the  goat,  and  feed  on  the  tender  shoots  of 
trees,  which  give*  their  flesh  an  eicellent  flavor. 

G6S5.  'niecoinnumanf<Jd]>e(^.cm>icapii,L.;aboundsinBarbary,  and  in  all  the  northern 
pan*  of  Afria.  It  i*  somewhat  less  than  the  lallow  deer  i  its  horns  are  about  liiteen 
Inches  long,  surrounded  with  prominent  rings  almost  to  the  top,  where  Ihey  are  twelve 
indie*  distant  from  point  to  point.  The  horns  are  remarkable  for  a  beautiful  oouble 
flexion,  which  gives  them  the  appearance  of  the  lyre  of  the  andenti.  Tlie  color  of  the 
hair  on  the  back  is  brown,  mixed  with  red  ;  the  belly  and  inside  of  the  thighs  white ;  and 
tba  tail  short. 

6&S6.    The  cAonuiu  antelope  (A.  mpicapra,  7^.  TOO  a  )  w 
belonging  to  the  genus  capra,  -inn 

and  it  generally  called  the  cha. 
Dkoii  goat.  It  is  found  om 
the  mountaint  of  Switaerland, 
where  it  is  very  thy,  and  hunt- 
ed both  for  its  flesh  and  skin. 

{='*'■>      .™ 

GG2T.  The  ScylhuM  ante- 
k/pet{A,  $oiga,  L.)  beanagood 
deal  of  resemblance  to  the  com- 
mon goat,  and  it  is  fully  as  easily 
lamed.  They  are  found  in  im- 
mense flocks  an  the  banks  of 
Boristbtne*  and  other  parts  of 
Russia,  where  they  are  valued 
both  for  the  flesh  Bud  their  skin, 
which  is  equal  to  that  of  the  chamois  for  gloves. 

G69S.  The  ni/^UfOr  white-fooledantelope,  (.it.  pictor,  L.,^.  7006)  is  a  large  and 
beautiful  species,  known  oniy  within  the  spaceof  a  few  years  past.  Its  height  is  four  feet 
one  inch  to  the  top  of  the  shouldersi  its  length,  from  the  bottom  of  the  neck  to  the  base  of 
the  tail,  four  feet;  and  the  color  a  line  dark  grey.  The  nilgau  has  of  late  yean  been 
often  imported  into  Europe,  and  ha*  bred  in  England.  In  confinement,  it  i*  generally 
pretlT  gnitle^  but  i*  lometimei  seiicd  by  fitsof  sudden  caprice,  wbeo  it  wilt  atMck  with 
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6639.  'nie  kbore  uxl  tmHous  other  ipeda  of  uHelopn  might  probably  be  ■cclinBtsl 
and  inOoduccd  in  pwlu  tt  otjectt  of  luxury.  Hie  cultifator  who  fint  ucceedal  is 
bneding  tbem  would  Bad  an  ample  dmiaiid  at  hii  own  price  if  they  hqipened  lo  bum 
ID  vogue. 

66SO.  The  camd  (Cam^ui,  L. ),  ii  a  genua  oT  which  there  are  HTer«l  qiedes,  thite  of 
which,  Ibe  dromedary,  or  Arahiao  camel  (^.701.),  the  BachiaD,  and  the  lama  or  Prb- 
1  (beep,  might  certaiotj  be  paitiallj  ardi- 
:edin  £ogIuid,ai  the  Grat  ierompletel;» 
Italy.  (897.)  Tbey  lire  upon  a  my  liii)t 
Jie  coanest  herbage ;  might  have  ■  nnn 
i»e  well  littered  to  retire  lo  in  winter,  or 
cold  oighti,  and  would  form  a  noguUi 
amenttopark  KCnery.  Besdes  Aorhiii 
i  tkin  are  Taluablc,  and  diey  might  be  «U 
hapi  to  romantic  iravellen,  or  eanlis 
ck>. 

i63I.  Theiama  ICamtUtglama,L.,J(- 
>.)  ii  the  camel  of  South  Anieiicai  nd 
can  to  bold  a  middle  place  betmcB  (be 
^  deer,  and  cameL  Before  the  ts- 
truce  of  the  Spaniardi,  lamai  were  the  only  heaMa  of  burden  known  to  the  SmA 
Americans.  Like  ouneli,  tbey  tnrel 
alowlf,  but  are  penerering,  tractable, 
and  very  lure-footed.  Since  the  intro- 
ductioQ  of  muleg,  they  are  much  lesacul- 
tiraled  ;  but  before  they  were  depended 
on  to  carry  the  ores  dug  out  of  the  rich 
inineaof  Potoai.  The  lama  is  rumisbed 
aa  the  camel  with  abihty  to  Abstain  from 
water,  bykeepingaquantityiniliiecond 
stomach.  Uke  the  camel,  iu  feet  al 
diTide,  and  spread  ;  but  by  no  mea 
equal  to  those  of  the  camel.  It  is  >] 
fumifhed  with  a  singular  protuberai 
spur  behind,  which  enables  it  (he 

to  lay  hold  on  the  ground.      The  ... .: — 

■re  of  vtiioua  colors,  and  some  of  them  are  smooth  end  olhera  rough.  The  hei^  " 
the  lama  is  about  four  feet,  and  its  length  from  the  neck  lo  the  tail  about  iii  fie.  I' 
has  a  capacity  of  throwing  out  the  salin  to  a  considerable  distance,  but  which  ii  >» 
poiaesied  of  any  scrid  quality. 

6H32.  The  camilopaTd  {Camelopardalii  giraffa,  L.),  t,maeluagu\ar  mod  iitiMi'iaBiA 
seienteen  feet  high,  and  at  tame  And  gentle  u  the  camel,  might  also  he  natunliied.  " 
liiee  on  the  green  spray  of  tices,  and  grass,  and  frequents  forests. 

6633.  The  elqihanl,  Thmecavt,  nurt  or,  and  a  rariety  of  other  ejotic  domMio. 
might  be  so  tar  acclimated  as  to  Lire  in  Britain  as  they  do  in  the  Jardiii  dajiimta  ' 
Paris,  lii.,  with  an  enclosure  for  each  sort,  and  a  lodge  or  bouse  for  protecriim  in  ■""" 
or  during  inclement  weather.  Were  as  much  attention  paid  to  introducing  bIik.  w 
acclimating  foreign  animals,  as  there  is  directed  to  the  same  branch  of  culture  b  [Jsoa, 
we  thould  soon  possess  a  rich  Fauna,  and  the  public  taste  may  in  time  take  ikit  di- 
rection. 

G6S4.  In  aaiiBUiting  the  toon  tender  animals,  it  might  be  desirable  lo  rear  s  (cw  p- 
nerations,  first  in  the  south  of  Italy  or  in  Spain,  next  in  France  and  aAerwaids  in  thevwdi 
of  England.  But  the  camel,  musk  ox,  sebra,  quagga,  and  antelope  migtit  bf  !■" 
at  once  from  the  acclimated  stock  in  Italy. 

663J.  TAf  duK  (Canu/amiUara),  is  an  animal  of  uniTenal  utility  aitd  inUf^  Fim 
the  earh'est  ages  he  has  been  the  companion  and  asnstant  of  the  herdaman ;  and  wdm^ 
his  aid  the  flocks  must  hare  been  confined  to  narrow  limits,  and  coowquenily  dw' 
propagation  would  have  been  greatly  lessened.  But  hardy  and  bold,  be  mtcM  I? 
night,  and  toiled  by  day  ;  securing  his  charge  from  the  human  thief,  or  the  nRnsia 
predatory  beasts  in  the  one,  and  collecttng  and  organising  their  mardi  daring  the  otbB< 
Without  tbe  dog,  tbeep-farmers  of  the  preaent  day  would  be  oAen  at  a  Iocs  to  letfnia  it 
wanderings  of  their  Hocks ;  tuB-  ia  he  leM  useful  in  guanling  the  yvd  bj  nigUT 
watching!. 
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esas.  TV  gemu  etadt  indudei  other  anlmali,  as  the  wolf,  the  Ibac,  the  Jaekal,  andthe  byami:  and 
Buny  Datunulstt  bare  ■uupowd  our  aiMect,  the  doc,  to  be  obly  a  mixed  animal,  origiiiatlBg  fttm  the 
union  oTiomeor  theecL  Such  if  the  opinion  of  Otddenitadt.  nUat,  and  Pennant;  while  the  higher 
namei  of  Blumenbach  and  Curler,  are  ranged  among  thoae  who  aadgn  him  a  distinct  and  SDeclfic  (nigln. 
Blaine,  who  has  long  suooessftilly  adTocated  the  cause  of  the  dog,  has  bestowed  mudi  research  on  this 
point :  and  appears  clearly  to  have  traced  the  dog  through  his  numerous  rarieties,  to  a  specific  origin ; 
out  whether  ongtaiatuig  firom  a  Specific  or  a  spurious  source,  the  dog  has  descended  down  into  such  innu- 
merable ▼arietics,  that  a  detail  or  the  fonns  and  properties  of  them,  as  ther  appear  amons  us  only,  would 
be  utterly  impossible.  The  wants,  as  well  as  the  luxuries  of  man,  hare,  nowerer,  laid  nold  on  some  of 
these  rarieties,  and  hare  fixed  them  into  permanencies,  by  conflmna  the  sexual  intercourse  to  their  con* 
geoen  alone,  and  of  this  number  there  are  no  less  than  forty.  It  would  be  unnecessary  to  draw  the 
character  of  the  dog  as  stated  at  length  by  Linnanu  and  others :  the  outlines  are  the  same  In  all. 

6657.  Tile  AepkenFt  dogp  in  an  agricultural  point  of  riew,  ranks  foremost  am<m8  the  numerous  rarle> 
ties :  indeed,  the  £uicifol  Buffon  makes  him  the  fother  of  the  whole  race  of  dogs.  But  did  no  other  diffi- 
culty arise,  an  insuperable  one  would  be  found  in  the  opposite  characters  which  difltaent  breeds  of  this 
dogpossets.  Fewanimalscanbemoreunlikethan  the  small  sheepi^log  of  the  Hifl^lands  of  Scotland,  and 
(he  monstrous  drorers*  dog  of  Smithfield. 

Y03  6638.  TV  £ii|gUi*4A«n^4i^O^.703L),  is  usuanylarwr  than  the  northern, 

is  longer  on  the  legs,  and  has  been  so  long  aocustomea  to  hare  the  tail  taken 
off  nearly  close  to  the  nunp,  that  in  some  Instances  the  custom  has  operated 
on  nature;  and  these  dogs  are  sometimes  puoped  tailless.  The  shepherd's 
dog  is  not,  howeror,  usually  bred  so  laige  as  u»e  real  cattle  or  drorers  dog: 
but  is  yet  sufflcientlr  strong  and  fierce.  Their  color  is  In  gmeral  black  and 
white,  with  half  pricked  ears :  they  are  extremely  docile  and  intdllgent, 
and  seem  almost  to  understand  the  looks  of  the  shephod.  Some  of  tnem 
are  smooth-coated;  but  by  far  the  greater  number  are  rough,  and  hare 
their  hair  crisped,  which  enables  tiiem  better  to  bear  the  elftcts  of  continued 
exposure.  The  dog  rerr  erroneously  described  by  minor  naturalists  as  the  cur  dag.,  is  nothing  more  than 
tbc  shepherd's  dog,  confined  principally  to  the  operations  of  the  fiurm ;  and  often  ored  rather  taller,  and 
cither  smooth  or  rough,  according  to  circumstances.  The  rery  term  cur  destroys  all  indlriduallty  of 
breed ;  it  beins  applied  to  characterise  any  dog  of  spurious  origin :  neither  In  these  fiurm-yard  dogs  is  any 
characteristic  alflbrenoe  whaterer  obserred  In  forms,  qualities,  or  uses.  When  the  sheep-dog  Is  generally 
employed  in  watching  the  form-yard,  he  becomes  more  fierce  and  actire ;  he  accommodates  his  powen  to 
the  particular  circumstances  required  of  him ;  he  knows  erery  field,  and  erery  beast,  and  keeps  the  whole 
in  subjection.  His  bite  Is  keen,  and  prindpaOy  directed  at  the  heels  of  cattle,  by  which  he  keeps  himsdf 
safe,  and  does  not  Injure  them. 
6699L  negkeep-dogtt^  Scotland  an  vMxied  in  tannmdaiitUigi.  10k 

704  ally  smaller  than  those  in  use  in  EEgknd :  they  are,  nererthdcss,  without 

oompetiton  in  sagacity  and  excellence.    Their  general  characters  are,  ears 
paitially  upright,  head  rather  pointed,  shaggy  705 

coat  and  a  remarkable  rillodty.  or  Ailness  of 
tail  beneath.  Immense  flocks  of  sheep  may  be , 
seen  ranging  the  wilds,  without  other  control 
sare  the  shmherd  and  his  dog,  which  reoeires 
his  commands,  exe^tes  them,  and  tiien  waits 
for  Airther  instructions :  or,  he  often  acts  with 


great  judgment  and  promptitude  ftvm  the  im-  ^^ 
pulses  of  his  own  sagadtr,  in  which,  perhaps.  &. 
ian  in  th^  readiness  to  distinguish  the  indiriduals 


these  dogs  nerer  shine  more  than  in  th^  readiness  to  distinguish  the  indiriduals  of  their  own  flocks,  and 
their  adroitness  in  keeping  out  intriiders.  In  driring  a  number  of  sheep  to  any  distance,  a  welUtndned 
dog  nerer  foils  to  confine  the  sheep  to  the  road :  he  watches  erery  arenue  that  leads  from  it,  where  he 
takes  his  stand,  threatening  ererv  delinquent ;  and  pursues  the  stragglers,  fordng  them  Into  the  ranks 
without  doing  them  any  injury.  If  the  herdsman  be  at  any  time  absent,  he  rests  satisfied,  knowing  his 
dog  will  not  abandon  his  charge,  but  will  keep  them  together ;  and  the  moment  he  returns,  the  sagacloua 
animal  gires  up  his  trust,  or  conducts  them  to  his  master  aocmxling  to  the  word  or  signal  giren. 
6640.  7Vfisasti(ror  guard  {Jg.  706.).  Is  a  noUe  animal  derired  tnm  the  Dane;  but  by  sdection  and 
^f0,^  cultiration  is  rendered  thicker  and  hearier,  though  less  tall  than  his 

originaL  The  powers  of  this  dog  are  immense ;  and  as  a  guaid  he  Is 
unriralled :  baring  the  ferocity  of  a  tiger  to  a  stranger,  with  the  gen- 
tleness of  a  lamb  towards  these  he  knows.  His  sagacity  in  detecting 
.  the  attempts  of  robben,  and  his  fidblity  in  ledsting  all  their  bribes,  are 
such,  that  It  is  to  be  lamented  his  breed  has  gWen  place  to  that  of 
the  Newfoundland  dog,  whose  qualities  as  a  guard  ara  certainly  not 
equal  to  his.  The  mastiflT  Is  characterised  by  small  pendulous  ears, 
smooth  coat,  ookir  rarious,  often  reddish  or  brindled.    The  lips  ara 

K&ndulous,  Jaws  of  tanmense  strength,  but  iddom  under-hung;  and 
is  general  form  Is  symmetrical  for  strength. 
6641.  nebuU-dog  can  no  otherwise  be  cmisidered  as  connected 
with  agriculture,  than  as  he  is  too  often  used  in  the  disgraeeftil  and 
I  Inhuman  sport  of  bull-baitln^ :  and  howerer  we  may  admire  his  in- 
rindble  fortitude,  and  his  contempt  of  pain  and  danger,  we  must 
allow  him  to  be  the  most  useless  among  the  dog  spedea.  In  his  attack  on  cattle  he  always  aims  at  the 
front,  and  generally  fostens  on  the  upper  lip,  where  be  will  hang  in  spite  of  erery  eflbrt  of  the  aniaul  to 
disennge  himself. 

G6&  7V<rrrfcrQlr.707.)isadqgor  rery  great  utility,  and  of  rery  ra. 
ried  form  and  sise.  His  qualities  hare  gained  him  the  greatest  care  in 
selection,  training,  and  continuing  the  numerous  distinct  breeds  we  wit- 
ness. Hie  principal  rarieties  may  be  reduced  into  tiie  rough  and  the 
smooth  breedis.  The  roav*  ftreni  is  originally  derired  fkom  Scotland,  where 
it  is  still  presenred  in  a  few  fiimilies  in  Its  original  purity.  These  spe- 
cimens are  seldom  birge,  but  are  exceedingly  rough  and  snaggy  in  their 
hair,  which  Is  much  cnsped  and  brindled.  The  rouf^  breed  In  England 
has  become  larger,  and  is  rery  often  seen  white.  When  mixed  with  the 
bull  breed,  this  terrier  becomes  fierce,  much  taicUned  to  combat,  and  fonns 
an  excellent  ruard.     The  tmootk  breed  produces  endless  rarieties;   the 

principal  of  which  is  an  elegant  bhuk  animal  with  tan  markings.  A  second  rariety  is  of  railed  colors, 
smaller,  thicker,  and  kmger;  and  is  used  for  earthing  foxes,  badgerOwitbig,  and  rermhi  killing  in 
general  For  rabbit  hunttaig,  a  wry-legged  breed  Is  m  considerable  request  Although  particular 
rarieties  are  often  appraprlated  to  particular  punoses,  yet  all  hare  a  common  property,  which  reo*. . 
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ders  them  hiraluaUe  to  £be  agricultiirist ;  which  U  tilelr'determined  hostility  to  those  animals  termed 
rermfai,  as  foxcL  otters,  badgers,  polecats ;  with  rats  and  mice.  To  attack  the  former,  they  are 
bred  stronc,  and  hare  a  portion  of  the  bull  breed  bi  them:  for  the  latter  their  hardihood,  acttrity,.aod 
keenness  orgripe,  are  particulariy  studied :  in  which  the  mlddlMised  breed*  are  foeqiMotiy'foaiid  tp  eacA 
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awa.  -nt  /•Mrr,  ttUr,  — <«WW.  (jlj.  TOBl).  it  mliM  mm  «t  On  am  rttw  iuibwutt  cnlla- 
duiE  In  ttit  Hide*  dC  ilw  (filcuUiiTiK ;  but  >  Uiue  auioiuDoa  et  tht  MUeet  vill  ibaii  thu  ttiy 


gortna  dog.  ;  ind  fe-  penon.  h 

wEtbgutoUi«TfX[«nic thinikimiDDd  mill  and  poUton^  or occuiDiullya  licilcbflrleT  mfoL    ^  ._ , 

■nd  two  ogl  oT  Uw  thm  bitcbet  mtr  Ji^  eKpnted  to^  to  heat  urlf.  utd  to  |vodiia  progNj  Imwii  tte 

nuallTrollDwini^eiEtTuiuinid  thettnutFr,  Uht  will  became  k  hniiJr!  that  their  brMkta|rwi?te  tf- 
fiKleddillr.aiiclwlilHKilanyoUiertroubletlianwhaloccunlnreitniiiiivIneniwhnialittlenld.   irih^ 

Ing  the  peiiodt  between  this  anf  the  nest  autuinn  thPT°U7be  amdvd  and  pnct^ifdiD  fetchiivibar 
Hune,  Ac-,  u  directed  in  «od  tportiBa  wort».  At  tbeeomincncetaentortlKri>Uowin^Kucn,lrttKvbaiv 
been  well  aUended  u>,  altliough  onlr  Bftcen  mnntht  old.  the  whole  hut  be  told  to  the  Londm  or  caiBUT 
doUen,  to  aretage  >ii  or  aevcn  (ulncu  earh :  or  iraold  pdiiteljr,  tliey  will  l^ch  rroin  eiglit  la  Iwrlre  ud 


SBH.  SMn-iiUniirtHluableiwIU  fetch  a  hlghEi  price:  butther  do  Dot  ahnr>  eamniaiid  aonadfa 

ttil  fl^oBJebiTecoavioiilT  tboi»ht,t«it  tnottetroneouily,  almoattcbrea^lbenurivef-    A  tralljvcfl 

prlca,  K^rtll  i'etch  fton'aie  lo  Icn  pound!.    It  would  b*  eren  l«a  difficult  -   "   T  -     iii   i       il 

uanpciMmi  uhI  by  MIowlni  him  conUnualir  about  ths  iioundi  itacj  mlalit  be  tau^lit  tffpeifiect  sto- 
Mdc)^  and  doM  HMlEita,  which  an  the  gnnd  ttquiritia,  wilhoul  Irouble  m  eiiieiiaE.    Id  itn  wn^ 

■le.  iiid  a  uice  accofdliig  to  the  perfcctimi  itf  tbelT  breaUngr 

SMS.  IinHbntfAw<iiidtar*|(ordonroctheaboTepuipoHa.ll  iineceaair  Uabacrretbe  (iBaH 
car*la(luiitot)|)i>al*eleclloai  that  the£Redbea(llMTeTT^t,aiid«ie  whidiaili  were  bmki  iBA, 
liir  Ikliahnwlthepuritjr  of  the  breed.  Itli  likewlie  no  lea  nKwar;  that  Uie  breed  be  orettaU;  »*. 
•erHdia:  to  do  which,  the  moment  Ibedchp  begin  laRDellabilcb.ifauthrraiidthciiileiKlediiialecleKly 
up,  Id  a  eonfinonent  (naeccailble  to  other  don,  and  there  let  them  lematn  a  rnttnlghL  Ii  la  likevli^ 
anboal  equaUy  rieceaairT,  that  tlie  dn^  peeulbiTy  apnnnrlated  to  agrlculturttta,  partlculailr  Ibr  dbefdvad^ 
dog.  ihould  be  bred  at  pure,  Ibrnoanrnallimoreliableto  inn  <nlo  eatietlet,  NoctoadiH  can  tmamj 
account  be  permitted  ^  but  choice  may  be  made  among  AtiruliH  of  the  ume  earlety-  Inlbe  nmtia^ot 
Ihladog,  hia  education  ihould  be  early  and  carelbllT  attended  to,  toRHkrhim  hardy  and  ftmiUar  witb  all 
the  tigni  of  the  afaepfaeTd  j  who  ought  hinuelf  to  be  equal  to  the  regular  rduatton  c^  hia  own  dog. 

6647.  The  duenKi  of  dogi    are  very  numerous.     The  following  are  devribed    In- 
Blaine,  a>  the  most  prevalent,  with  their  meihoda  of  cure. 
ee».  TbeanAKalMwl•baIdlTeTe^DbaeTTedu>ltlId[an7buleithe^olddog^oTCha•e•>bo,t7ml. 

tbHUftomiMatOOfBattlTe-  llllbardlT  pouiblp  lo  keep  a  ikv  very  i^tfor  an yfml  length  c/tllIK,wttb- 
out  bcini^  tiok.  Tbii  coURh  li  Trequtntlyconfounded  with  UiccnuRb  thai  pmrdeaaiid  arcnmiiiiM 
distemper,  bat  it  laair  be  readlfj'dUtiiirulihed  from  thit  b^  an  atlmiioo  to  dmumAanm,  u  the  a0e«f 
the  artuual,  lla  not  anctlng  the  general  hefUth,  nor  producing  Immrdiate  enudatioG,  and  ita  lev  niidiy 

lists.  The  cure  la  often  reir  difficult,  bccauie  the  dlaeaie  hat  In  general  been  long  negleGtcd  beAn  it  m 
■ufllclentif  noticed  br  the  nwnett.  AainiingeDpralbroughlonby  conAnement,Unmucbwannh,aa4 
arer-ffeding  ^  » il  ia  evident  the  cure  muit  be  b^n  by  a  ttcady  penerering  alteration  in  tbeee  patticB. 
lart.  TliSHedidnei  nuHt  UBenil,aKal(erttiTet,andaf  (hcaeoHwilonalenietinarelhe  beH.  OnegnlB 
nf  tartaiiaed  anllmoniF  (^  e.  tartar  emetic]  with  twD,Uine,  nr  faia  graini  rf  calomel,  li  a  Tet^  ua«<al  and 

(HI.— Vwayiwithptll**""'™  w»  .  ■»■ 

BfiM.  OfifaeMr«(!i'(*ff»*i,doj(>aremlijertloaln»ita>greata™letyaiDurartTei,iBinyofwhici™J 

faction  or  the  eVi'lidi.  Il  not  unlike  die  (crollilaiii  aUtailon  of  the  human  eyelid),  and  la  e^aiBy 
Mred  lul^  and  lard,  very  lightly  ajiplied.    Dropiyar  the  eyeball  Ii  likewUe  ■cmttiniet  iDet  »ilb,  twt  It ' 

lafFT.     The  Tlnilent  dnadfui  uk*T,  that 

rt  (thouih  leu (icquentlln d 


tilling  from  CI 

ddenly  paialjtn^  paitScuU^  ^  th* 
cf  hnBtage.    In  eetxy  laitaaca  af 
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thii  kind,  tbere  it  conddenble  alftctlon  of  tiie  boweli,  genenlly  coftiTeneai,  alwayi  great  pain.  .A  wanii 
t»th,  external  atimuUmU,  but  more  paxticularly  active  a^rlenta,  remdre  the  oolic.  Cone  arising  tnm 
coftiTeoess,  is  not  in  genial  violently  acute  firom  the  pain  it  produoea ;  aoincCinMa,  however,  it  appmn 
accompanied  with  morespaim  than  is  immediately  dependant  on  the  confinement  of  the  bowels.  In  the 
former  give  active  aperients,  as  calomel  with  pil.  cochice,  i  e,  aloetic  pill  and  glysters ;  in  the  latter  castor 
oil  with  laudanum  and  ether. 

.  6654.  G»ifgA.  Two  kinds  of  cough  are  common  among  dogs,  one  accompanying  distemper,  flie  other  in 
«n  asthmatic  affection  of  the  chest  (See  6648.  6655.) 

6635.  Distemper.    This  is  by  far  ttie  most  common  and  most  btal  among  the  diseases  of  dogs ;  hardly 


any  young  dog  escaping  it;  and  of  the  few  who  do  escape  it  in  their  youth,  three-fourths  are  attacked 
with  it  at  some  period  afterwards :  it  being  a  mistake  that  young  dogs  only  have  it.  It,  however,  generally 
attacks  before  the  animal  arrives  at  eighteen  months  old.    When  it  comes  on  very  early,  the  chances  of 


recovery  are  very  small.  It  is  peculiarly  fatal  to  greyhounds,  much  more  so  than  to  any  other  kind  of 
dog,  generally  carrying  them  off  by  excessive  scouring.  It  is  ^eiy  contagious,  but  it  is  by  no  means  no- 
cessary  that  there  should  be  contagion  present  to  produce  it ;  on  the  contrary,  the  constitutional  UaUlity 
to  it  is  such,  that  any  cold  taken  may  bring  it  on  :  and  hence  it  is  very  common  to  date  its  commencement 
from  dogs  being  thrown  into  water,  or  shut  out  on  a  rainy  day,  &c.  There  is  no  disease  which  presents 
such  varieties  as  this,  either  in  its  mode  of  attack,  or  during  its  continuance.  In  some  cases  it  commences 
by  purging,  in  others  by  fits.  Some  have  cough  only,  some  waste,  and  others  have  moisture  from  the  eyea 
ana  nose,  without  any  other  active  symptom.  Moist  eyes,  dulneM,  wasting,  with  slight  cough,  and  sick- 
.ness,  are  the  common  symptoms  that  betoken  its  approach.  Then  purging  comes  oo,  and  the  moisture 
f^om  the  eyes  and  nose  from  mere  mucus  becomes  pus,  or  matter.  There  is  also  frequently  sneexing,  with 
•A  weakness  in  the  loins.  When  the  disease  in  this  latter  case  is  not  speedily  removed,  universal  palsV 
comes  on.  During  the  progress  of  the  complaint,  aome  dogs  have  flt&  When  one  fit  succeeds 
another  quickly,  the  recovery  is  extremely  doubtfUL  Many  dogs  are  carried  off  rapidly  by  the  flta,  «r  by 
purging ;  others  waste  gradually  trom  the  running  ttom  the  nose  and  eyes,  and  these  cases  are  always  ac- 
companied with  great  marks  of  putridity. 

6656.  I%e  cure.  In  the  early  stages  of  the  complaint  give  emetics ;  they  are  peculiarly  us^L  A  large 
spoonAil  of  common  salt,  dissolved  in  three  spjoontuls  of  warm  water,  has  been  recommended ;  the  quan. 
tity  of  salt  being  increased  according  to  the  size  of  the  dog,  and  the  difficulty  of  making  him  to  vomit 
while  a  do^  remains  strong,  one  every  other  day  is  not  too  much  :  the  Iwwels  should  be  kept  open,  but 
active  purging  should  be  avoided.  In  case  the  complaint  should  be  accompanied  with  excessive  looseness, 
it  should  be  immediately  stopped  by  balls  made  of  equal  parts  of  gum  arable,  prepared  chalk,  and  conserve 
of  roses  with  rice  milk  as  food.  Two  or  three  grains  or  James's  powder  may  be  advantageously  given  at 
night,  in  caaes  where  the  bowels  are  not  afibcted,  and  in  the  cases  where  the  matter  fh>m  the  nose  and 
eyes  betokens  much  putridity,  we  have  witnessed  great  benefits  flrom  baUs  made  of  what  is  termed  Friars 
balsam,  gum  guaiacum,  and  chamomile  flowers  in  powder :  but  the  most  popular  remedy  Is  a  powder  pre- 
pared and  vended  under  the  name  of  Distemper  Powder,  with  instructions  for  the  use  of  it  Dogs,  in 
every  stage  of  the  disease,  should  be  particularly  well  fed.  A  seton  we  have  not  found  so  usefUl  as  u  ge^ 
nerally  supposed ;  where  the  nose  is  much  stopmd,  rubbin»  tar  on  the  upper  part  is  usefUl,  and  when  there 
is  much  stupidity,  and  the  head  seems  much  afibcted,  a  blister  on  thet(^  is  often  serviceable. 

6657.  FU*.  Dogs  are  peculiarly  subject  to  fits.  Those  are  of  various  kinds,  and  arise  fh>m  various  causea. 
In  distemper,  dogs  are  frequently  attacked  with  convulsive  fits,  which  begin  with  a  champing  of  the  mouth 
and  shaking  of  the  head,  gradually  extending  over  the  whole  body.    Sometimes  an  active  emetk;  will  st^ 

•their  progress,  but  more  generally  they  prove  fktaL  Worms  are  often  the  cause  of  fits  In  dogs.  These  de- 
prive the  animal  wholly  of  sense ;  he  runs  wild  till  he  becomes  exhausted,  when  he  gradually  recovers, 
and  perhaps  does  not  have  one  anin  for  some  weeks.  Confinement  produces  fits  and  likewise  costiveness. 
Cold  water  thrown  over  a  dog  will  generally  remove  the  present  attack  of  a  fit :  and  for  theprevention  of 
their  future  recurrence  it  is  evident,  that  the  fiwegoing  account  of  causes  must  be  attended  to. 

6658.  Inflamed  bomeU.  Does  are  very  subject  to  infiammation'  of  their  bowels,  fh>m  costiveneas, 
Arom  coM,  or  flrom  poison,  when  inflammation  arises  fhnn  ooetlveness  it  Is  in  general  very  slow 
in  its  progrtas,  and  is  not  attended  with  verv  acute  pain,  but  it  is  characterised  by  the  want  of  eva- 
Guatlon  aM  the  vomiting  of  the  food  taken,  though  it  may  be  eaten  with  apparent  appetite.  In  these 
cases  the  principal  means  to  be  made  use  of,  are  the  removal  of  the  constipation  by  active  purging,  clys- 
ters,  and  the  warm  bath.  Calomd  with  aloes  forms  the  best  purge.  But  when  the  inflammation  may 
be  supposed  to  arise  finomcold,  then  the  removing  of  any  oostiveness  that  may  be  present  is  but  a  se. 
condary  consideration.  This  active  kind  of  infiammation  is  characterised  by  violent  panting,  total  rcjeo- 
tion  of  food,  and  constant  sickness.  There  is  great  heat  in  the  belly,  and  great  pain  ;  it  is  also  accompa- 
nied with  great  weakness,  and  the  eyes  are  very  red.  The  bowels  should  be  gentlv  opened  with  clysters, 
tNit  no  aloes  or  calomel  should  be  made  use  of.  The  belly  should  be  blistered,  havmg  first  used  the  warm 
bath.  When  the  Inflammation  arises  ftom  poison,  there  Is  then  constant  sickness,  the  nose,  paws,  and 
ears  are  cold,  and  there  is  a  fkequent  evacuation  of  brown  or  bloody  stools.  Castor  oil  should  be  given, 
and  clysters  ot  mutton  broth  thrown  up,  but  It  is  seldom  any  treatment  succeeds. 

6659.  Ii^fiamed  lungs.  Pleurisy  Is  not  an  uncommon  disease  among  dogs.  It  is  sometimes  «ridenile, 
carrying  off  great  numbers.  Its  attack  is  rapid,  and  it  generally  terminates  in  death  on  the  thira  day,  by 
a  great  eflbslon  of  water  in  the  chest  It  is  seklom  that  it  is  taken  in  time,  when  it  is,  bleeding  Is  umAu, 
and  blisters  may  be  applied  to  the  diest 

6660.  Madness.  The  ■ymptoms  of  madness  are  concisely  summed  up  by  Danie], 
in  the  foUowing  words :  **  at  first  the  dog  looks  dull,  shews  an  aTersion  to  hu  food  and 
company,  does  not  bark  as  usual,  but  seems  to  murmur ;  is  peevish  and  apt  to  bite 
strangers  ;  his  ears  and  tail  drop  more  than  usual,  and  he  appears  drowsy ;  afterwards  he 
begins  to  loll  out  his  tongue  and  froth  at  the  mouth,  his  eyes  seeming  heavy  and  watery : 
if  not  confined  he  soon  goes  ofi\  runs  panting  along  with  a  deject«l  air,  and  endeavors 
to  bite  any  one  he  meets.  If  the  mad  dog  escapes  being  killed,  he  seldom  runs  alcove 
two  or  three  days,  when  he  dies  exhausted  with  heat,  hunger,  and  disease.  As  this  is  a 
subject  of  no  slight  importance,  we  shall  stand  excused  for  introducing  the  criteria  as 
described  by  Blaine,  whose  account  of  the  disease,  founded  on  long  experience  and  atten- 
tive observation,  is  calculated  to  remove  many  unfounded  and  dangerous  prejudices  re- 
lative to  it.  He  describes  it  as  commencing  sometimes  by  dullness,  stupidity,  and  retreat 
from  observation ;  but  more  frequently,  particularly  in  those  dogs  which  are  immediately 
domesticated  around  us,  by  some  alteration  in  their  natural  habits ;  as  a  disposition  to 
pick  up  and  swallow  every  minute  object  on  the  ground ;  or  to  lick  the  parts  of  another 
dog  incessantly ;  or  to  lap  his  own  urine,  &c.  About  the  second  or  third  day  the 
diseaae  usually  resolves  itself  into  one  of  two  types.  The  one  is  called  raging,  and  the 
«ther  dumb  madness.  llieBe  distinctions  are  not  however  always  clear;  and  to  which  is 
4>wing  to  much  discrepancy  in  the  accounts  given  by  different  persons  of  the  disease. 

3  U  4 


loss  PRACTICE  OP  AGRICULTURE.  FAte  III. 

6661.  Tbe  raging  madneUf  by  its  term,  has  led  to  an  entmeous  oondtuiini,  that  it  is 
accompanied  with  yiolence  and  fury ;  which,  however,  is  seldom  tbe  case :  such  dogi& ; 
irritable  and  snappish,  and  will  commonly  fly  at  a  stick  held  to  them ;  and  are  li 
of  restraint :  but  they  are  seldom  violent  except  when  irritated  or  worried.  On 
traiy,  till  the  last  moment  they  will  ofWn  acknowledge  the  voice  of  their  master  and  yield 
some  obedience  to  it.  Neither  vrill  they  usually  turn  out  of  their  way  to  bite 
persons ;  but  they  have  an  instinctive  disposition  to  do  it  to  dogs ;  and  in  a  minor 
to  other  animals  also :  but  as  before  observed,  seldom  attack  mankind  without 

6662.  Dumb  madness  is  so  called,  because  there  is  seldom  any  barking  heard,  but 
particularly,  because  the  jaw  drops  paralytic,  and  the  tongue  lolls  out  of  tbe  mouth, 
and  apparently  strangulated :  a  strong  general  character  of  the  disease,  is  the  diqaoMliuu 
to  scratch  their  bed  towards  their  belly ;  and  equally  so  is  the  general  tendency  to  cat 
trash,  as  hay,  straw,  wood,  coals,  dirt,  &c. :  and  it  should  be  remembered,  that  this  is  so 
▼ery  common  and  so  invariable ;  that  the  finding  these  matters  in  the  stomach  after  tU  afli. 
should  alvrays  render  a  suspicion  formed  of  the  existence  of  tbe  disease,  confirmed  into 
certainty.     Blane  is  also  at  great  pains  to  disprove  the  notion  generally  entertaiikedy 
that  rabid  dogi  are  averse  to  water;  and  neither  drink  or  come  near  it.     This  error  he 
contends  has  led  to  most  dangerous  results ;  and  is  so  far  from  true,  that  mad  dogs  Iram 
tlieir  heat  and  fever  are  solicitous  for  water,  and  lap  it  eagerly.     When  tbe  dumb  kind 
exists  in  its  full  force,  dogs  cannot  swallow  what  they  attempt  to  lap ;  but  still  tiiey  will 
plunge  their  heads  in  it,  imd  appear  to  feel  relief  by  it :  but  in  no  instance  oat  oit  waanj 
hundreds,  did  he  ever  discover  the  smallest  aversion  to  it.     He  lays  very  great  streaa  am 
the  noise  made  by  rabid  dogs,  which  he  says  is  neither  a  bark  nor  a  howl,  bat  a  tone 
compounded  of  both.     It  has  been  said  by  some  that  this  disorder  is  occasioned  by  beat  or 
bad  food,  and  by  otliers  that  it  never  arises  from  any  other  cause  but  the  bite.  Aoootdiag- 
ly  this  malady  is  rare  in  the  northern  parts  of  Turkey,  more  rare  in  the  southern  prorizices 
of  that  .empire,  and  totally  unknown  under  the  burning  sky  of  Egypt.     At  Alcfipo, 
where  these  animals  perish  in  great  numbers,  for  want  of  water  and  food,  and  by  the 
heat  of  the  climate,  this  disorder  was  never  known.     In  othff  parts  of  Africa,  and  in  die 
hottest  zone  of  America,  dc^  are  never  attacked  with  madness.     Blaine  knows  of  no 
instance  of  the  complaint  being  cured,  although  he  has  tried  to-  thdr  fullest  extent,  tiie 
popular  remedies  of  profuse  bleedings,  strong  mercurial  and  arsenical  doses,  vinegar, 
partial  drowning,  night  shade,  water  plantain,  &c. :  be  therefore  recommoids  the  at- 
tention to  be  principally  directed  towards  the  prevention  of  the  malady. 

6663.  Tlie  preventive  treatment  of  rabies  or  madness  is,  according  to  Blaine^  always  an 
easy  process  in  the  human  subject,  from  the  immediate  part  bitten  being  easily  detected ; 
in  which  case  the  removal  of  the  part  by  excision  or  cautery  is  an  effectual  remedy.  Bn^ 
unfortunately  for  the  agriculturist,  it  is  not  easy  to  detect  the  bitten  parts  in  catde,  nor 
in  dogs ;  and  it  would  be  therefore  most  desirable  if  a  certain  internal  preventive  were 
generally  known.  Dr.  Mead's  powder,  the  Ormskirk  powder,  sea  bathing,  and  maay 
other  nostrums  are  deservedly  in  disrepute :  while  a  few  country  medicines,  but  little 
known  beyond  their  immediate  precincts,  have  mantained  some  diaracter.  ConceiTing 
that  these  tnust  all  possess  some  ingredient  in  conunon,  he  was  at  pains  to  discover  it ;  and 
which  he  appears  to  have  realized  by  obtaining  among  others  the  composition  of  Welsb*s 
Watford  drink.  In  this  mixture,  which  is  detailed  below,  he  considers  the  active  in- 
gredient to  be  the  buxus  or  box,  which  lias  been  known  as  a  prophylactic  as  long  as 
the  times  of  Hippocrates  and  Celsus,  who  both  mention  it.  The  recipe  detailed  below 
has  been  administered  to  nearly  three  hundred  animals  of  difierent  kinds,  as  horses, 
cows,  sheep,  swine,  and  dogs :  and  appears  to  have  succeeded  in  nineteen  out  of  every 
twenty  cases  where  it  was  Sm]y  taken  and  kept  on  the  stomach.  It  appears  also  equally 
efficacious  in  the  human  subject ;  in  which  case  he  advises  the  extirpation  of  the  bitten 
parts  also.     The  box  preventive  is  thus  directed  to  be  prepared : 

lUce  of  the  flre«h  lesves  of  tbe  tree-boz  8  ounces, 
of  the  firesh  leaves  of  rue  -  -  8  ounces, 
ofssge,       .....      jounce. 

chop  these  fine,  and  boil  in  a  pint  of  water  to  half  a  pint ;  strain  carefully,  and  press  oat 
the  liquor  very  firmly ;  put  back  the  ingredients  into  a  pint  of  noilk,  and  boil  again  to 
half  a  pint ;  strain  as  before ;  mix  both  b'quors,  which  forms  three  doses  for  a  homaa 
subject.  Double  this  quantity  is  proper  for  a  horse  or  cow.  Two  thirds  of  the  qnaa- 
tity  is  sufficient  for  a  large  dog ;  half  for  a  middling  sized,  and  one  third  for  a  susaU  dog. 
lliree  doses  are  sufficient,  given  eadi  subsequent  morning  fasting ;  the  quantity  m- 
rected  being  that  which  forms  these  three  doses.  As  it  sometimes  produces  sCromg  cfetts 
on  dogs,  it  may  be  proper  to  begin  with  a  small  dose,  but  in  tbe  case  of  dogs  vre  bold  it 
Mways  prudent  to  increase  the  dose  till  effiicts  are  evident,  by  the  sickness,  panting^  and 
uneasiAess  of  the  dog.  In  the  human  sutject,  where  this  remedy  appears  equally  eff- 
cadous,  we  have  never  witnessed  any  unpleasant  or  active  efltcts,  neither  are  audi  o^ 
aerved  in  cattle  of  any  kind.     About  forty  human  persons  have  taken  thb  remedy,  aai 
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in  every  instance  it  has  succeeded  equally  as  with  animals :  but  candor  obliges  us  to 
notice,  that  in  a  considerable  proportion  of  these,  other  means  were  used,  as  the  actual  or 
potential  cautery :  but  in  all  the  animals  other  means  were  purposely  omitted.  That 
this  remedy,  therefore,  has  a  preventive  quality,  is  inquestionable,  and  now  perfectly  es- 
tablished ;  for  there  was  not  the  smallest  doubt  of  the  animals  mentioned  either  having 
been  bitten,  or  of  the  dog  being  mad  who  bit  them,  as  great  pains  were  in  every  instance 
taken  to  ascertain  these  points. 

6664.  To  prevent  canine  madnesSf  Pliny  recommends,  worming  of  dogs ;  and  from 
his  time  to  the  present  it  has  had,  most  deservedly  says  Daniel,  its  advocates.  He  telU 
us,  that  he  has  had  various  opportunities  qf  proving  the  usefulness  of  this  practice,  and  re- 
commends its  general  introduction.  Blaine,  on  tibe  contrary,  asserts,  that  the  practice  of 
worming  is  wholly  useless,  and  founded  in  error ;  and  that  tlie  existence  of  any  thing  like 
a  worm  under  the  tongue  is  incontestibly  proved  to  be  false ;  and  that  what  has  been  taken 
for  it,  is  merely  a  deep  ligature  of  the  skin,  placed  there  to  restrain  the  tongue  in  its 
motions.  He  also  observes,  that  the  pendulous  state  of  the  tongue  in  what  is  termed 
dumb  madness,  with  the  existence  of  a  partial  paralyas  of  the  under  jaw,  by  which  they 
could  not  bite,  having  happened  to  dogs  previously  wormed,  has  made  the  inability  to  be 
attributed  to  this  source,  but  which  is  wholly  an  accidental  circumstance ;  and  happens 
equally  to  the  wormed  and  unwormed  dog. 

6665.  Mange.  Thu  it  a  very  flre^uent  dlwaae  in  dogi,  and  it  an  aflfection  of  the  ikin,  either  caught  by 
contagion,  or  generated  by  the  animal.  The  scabby  mange  breaka  out  in  blotcbos  along  the  back  and 
neckr  and  is  common  to  Newroundland  dogs,  terriers,  pointers,  and  spaniels,  and  is  the  most  contagious. 
Tlie  cure  should  be  begun  by  remoring  the  first  exciting  cause,  if  removable,  such  u  filth  or  poverty ; 
or,  as  more  general  the  c<Mitnry  (for  both  will  eoually  produce  it),  too  fbll  living.  Then  an  appllcatioo 
should  be  made  to  thejxarts,  consisting  of  sulphur  and  sal  ammoniac:  tar-lime-water  will  also  assist. 
"When  there  is  much  heat  and  itching,  bleed  and  purge.  Mercurials  sometimes  assist,  but  they  should 
be  used  with  caution  ;  dogs  do  not  bear  them  well 

6666.  fVormt.  Dogs  suSfer  rery  much  from  worms,  which,  as  In  most  animals,  so  in  them,  are  <^  sevenl 
kinds ;  but  the  effects  produced  are  nearly  similar.  In  dogs  having  the  worms  the  coat  generally  stores ; 
the  appetite  is  ravenous,  though  the  animal  fhrauentlv  does  not  thrive ;  the  breath  smells,  and  the  stools 
are  singular,  sometimes  loose  and  fiimsy,  at  others  hard  and  dry^  but  the  most  evil  th^  produce  is  oo- 
cuional  6 
then  dies  I 
rscter, 

active  purgatives  Joined  witii  opium,  and  the  warm  bath ;  any  rough  substance  given  internally,  acts  as  a 
vermifuge  to  prevent  the  recurrence. 

6667.  Tke  worming  of  whelps  is  performed  with  a  lancet,  to  slit  the  thin  skin  which  immediately  covers 
the  worm ;  a  small  awl  is  then  to  be  introduced  under  the  centre  of  the  worm  to  raise  it  up :  the  fiutber 
end  of  the  worm  wiU,  with  very  little  force,  make  its'appearance,  and  with  a  cloth  taking  hold  of  that  end, 
the  other  will  be  drawn  out  easily ;  care  should  be  taken  that  the  whole  of  the  worm  comes  away  without 
breaking,  and  it  rarely  breaks  unless  cut  into  by  the  hincet,  or  wounded  by  the  awL 

6668.  The  cat  (Felis  catus,  L.)  is  distinguished  from  the  lion,  tiger,  leopard,  and 
others  of  the  genus  Felis,  by  its  annulate  tail.  Its  habits  are  thus  given  Ky  Linnaeus. 
Inhabits  woods  of  Europe  and  Asia;  domesticated  everywhere;  when  tranquil,  purrs, 
moving  the  tail ;  when  irritated  is  very  active,  climbs,  spits,  emits  a  foetid  odor ;  eyes 
shine  at  night,  the  pupil  by  the  day  a  perpendicular  line ;  by  night  large,  round  ;  wsJks 
with  its  claws  drawn  in ;  drinks  sparingly ;  urine  of  the  male  corrosive ;  breath  foetid ; 
buries  its  excrements ;  makes  a  horrid  mewling  in  its  amours ;  mews  after  and  plays 
with  its  kittens;  wags  its  tail  when  looking  after  prey ;  the  lion  of  mice,  birds,  and  the 
smaller  quadrupeds ;  peaceful  among  its  tribe ;  eats  flesh  and  fish,  refuses  hot  or  salted 
things,  and  vegetables ;  washes  behind  its  ears  before  a  storm ;  back  electric  in  the  dark  ; 
when  thrown  up,  falls  on  its  feet ;  is  not  infested  with  fleas ;  gravid  63  days,  brings  three 
to  nine  young,  blind  nine  days ;  delight  in  marum,  cat-mint,  and  valerian. 

6669.  The  cat  u  of  great  tuemthe  farmery  in  catching  mice,  rats,  and  even  birds. 
It  is  most  desirable  to  keep  males,  as  where  females  are  kept,  the  noisy  gallantry  of  the 
adjoining  tom  cats  is  exceedingly  annoying. 

6670.  The  Genet  eat  ( Viverra  genetta)^  is  a  spedes  of  weasel,  with  an  annulate  tail,  and  spotted  blackish 
tawny  body.  It  is  a  native  of  Asia,  Spain,  and  France ;  is  mild  and  easily  tamed,  and  answers  all  the  por- 
poses  of  a  cat  at  Constantinople  and  other  pUoea. 

6671.  The  ferret  {MusteUa  ferro,  L.,  fg.  7O90>  709 
is  an  animal  of  the  weasel  and  polecat  kind,  distin- 
guished by  its  red  fiery  eyes.  It  is  a  native  of  Africa, 
but  is  tamed  in  Europe  for  the  purpose  of  catching 
rabbits.  It  procreates  twice  a  year,  is  gravid  six 
weeks,  brings  from  six  to  eight  young :  smells  very 
foetid.  The  ferret  is  very  susceptible  of  cold,  and 
must  be  kept  in  a  box  provided  with  wool,  or  other  warm  materials,  and  may  be  fed  with 
bread  and  milk.  Its  sleep  is  long  and  profound,  and  it  awakes  with  a  voracious  appetite, 
which  is  most  highly  gratified  by  the  blood  of  small  and  young  animals.  Its  enmity  to 
rats  and  rabbits  is  unspeakable,  and  when  either  are,  though  for  the  first  time,  presented 
to  it,  it  seizes  and  bites  them  with  the  most  phrensied  madness.  When  employed  to 
expel  the  rabbit  from  its  burrows,  it  must  be  muzsled,  as  otherwise  it  will  suck  the  blood 
of  its  victim,  and  instantly  fall  into  a  profound  sleep,  from  which  it  will  awake  only  to 
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tbe  work  of  destruction,  committing  in  the  warren,. where  it  was  introduced  oalj  far 
its  servicesy  the  most  dreadful  waste  and  havoc.  It  is  possessed  of  high  irritability, 
«nd  when  particularly  excited,  is  attended  with  an  odor  extremely  offensiTe. 


Ckap.  IX. 


OfAfdnuds  of  the  Bird  kind  employed  in  Agncubwret 

6672.  Though  poultry  form  a  very  insigni6cant  part  of  the  liYe-stock  of  a  farm,  yd 
they  ought  not  to  be  altogether  despised.  In  the  largest  farm,  a  few  domestic  fowls 
pick  up  what  might  escape  the  pigs  and  be  lost ;  and  on  small  farms,  and  among  cotta- 
gers, the  breeding  and  rearing  of  early  chickens  and  ducks,  and  in  some  aituatioiis  tbe 
rearing  of  turkies,  and  the  keeping  of  geese,  are  found  pro6table.  There  are  few  wiio 
do  not  relish  a  new  egg  or  a  paoodce,  not  to  say  the  flesh  of  fowls ;  and  there  are  some 
of  these  comforts  which  happily  can  be  had  in  as  great  perfection  in  the  cottage  as  in  the 
palace.  The  various  kinds  of  domestic  fowls  and  birds  which  are  used  in  agricultnre, 
may  be  classed  as  gallinaceous,  or  with  cleft  feet ;  anserine,  or  web-footed;  and  birds  of 
fancy  or  luxury.  Before  proceeding  to  the  first  division,  we  shall  offer  some  remarks 
on  poultry-hovels. 

Sect.  I.     Of  Potdtry  Houses  and  their  Furniture  and  UtensSs. 

6673.  TA«  sUtuUion  of  the  poultry  house  should  be  dry,  and  exposed  either  to  the  east 
or  south-east,  so  as  to  enjoy  the  sun*s  rays  in  winter  as  soon  as  he  appears  above  the 
horizon.  Though  in  many  cases  all  the  commoner  sorts  of  poultry  are  lodged  in  tbe 
same  apartment,  yet  to  be  able  to  bestow  on  each  species  its  proper  treatment,  they 
ought  to  be  separated  by  divisions,  and  enter  by  separate  doors.  Apartments  for  aquatic 
fowls  may  be  made  in  part  under  those  of  the  gallinaceous  tribe,  and  the  peacock  oAeo 
prefers  roosting  on  a  tree,  or  on  the  roof  of  high  buildings,  when  it  forms  an  excellent 
watch  bird  to  the  poultry  yard  or  farmery. 

6674.  Where  a  comjdete  set  of  poultry  houses  are  intended,  then  a  situatioa  should  be 
fixed  on  near  or  close  to  the  farmery,  and  with  ample  space  around  for  the  lowls  to 
disperse  over  in  the  day  time,  and  one  or  more  ponds  for  the  aquatic  sorts.     A  spaes 
thirty  feet  by  fifty  feet  may  be  made  choice  of  for  the  buildings  and  yard  Q^.  TIOiJ; 
tbe  buildings  may  be  ranged  along  the  north  side,  and 
the  three  other  sides  enclosed  with  a  trellis  or  wire 
fence,  from  six  to   eight  feet  in  height,  and  sub- 
divided with  similar  fences,  according  to  the  number 
of  apartments.      The  ben-house   (a;,  and  turkey- 
house  (6),  may  have  their  roosts  (c  c),  in  part  over 
the  low  houses  for  ducks  (d)  and  geese  (e),  and 
besides  these  there  may  be  other  apartments  (f,  g,  h) 
for  hatching,  or  newly  hatched  broods,  for  fattening, 
to  serve  as  an  hospiud,  or  for  retaining,  boiling,  or  otherwise  preparing  food,  killiag 
poultry,  and  other  purposes.     A  fine  may  pass  through  the  whole  in  moist  or  toy 
severe  weather ;  the  vralls  should  be  built  hollow  in  the  manner  already  described,  (6304.) 
which  will  at  the  same  time  be  a  saving  of  material;  and  the  windows  ought  to  have  oot> 
side  shutters  both  for  excluding  excessive  heats  and  excessive  colds.     In  every  apttt' 
ment  there  ought  to  be  a 'window  opposite  the  door  in  order  to  create  a  thorougii 
draught  when  both  are  opened,  and  also  a  valve  in  the  roof  to  admit  the  escape  at  tbe 
hottest  and  lightest  air.     Every  door  ought  to  have  a  small  opening  at  bottom  for  tbe 
admission  of  the  fowls  when  the  door  is  shut.     The  elevation  (fig,  711.)  should  be  in 
a  simple  style^  and  there  may  be  a  pigeonry  over  the  central  building. 


6675.  In  ordinary  caseSf  whone  poultry  are  kept  on  a  farm  merely  to  codsqid^  vbtf 
would  otherwise  be  lost,  one  or  two  compartments  of  tbe  low  range  of  bttiMiop^ 
the  south  side  of  the  yard  are  usually  devoted  to  them ;  or  any  dry  convenient  pb^ 
according  to  the  general  plan  of  the  farmery. 


UAI^LINACKUUS  rUWI-H. 


aaj  nM  Ineaannod*  Hch  other  In  tl»lr  dromfngju    For  (hii  purpnta  th«T  thoukt  be  4  Coot  Apflrt  SOr 
boat,  and  cl£ht«D  iDchn  apArt  for  lurklvt.    The  ilope  oT  th«  Tooft  ja*J  H  about  i5°.  and  tba  iDwrr 


luldllR  up  tn  hlnica  li 

Una  balnai;  In  troni  '^boMt'Sm  To 
tU  boHer  for  preparlnjt  food  nuT  loinf 


rtqulriw,  though  gn  a  im 
XM  Iq  the  jai^    In  ro 


houldakobea  ipot  compnaHl  of  annf^iand,  andHnranh.lbriuulj 
cUliy  (Or  eiercl.ing  Uir  jrounf  chrnkcnn    A  narrnilitlteraiKlpr 

10  porUblc  neit,  [fig.  TIS  a),  aof  |i,c),  ponable  ihella  (A;  fti 


^^^ 


SiCT.  II.      (y  GaSiaacana  Foicii,  lieir  Kinds,  Breeding,  Rearing,  and  Sianiagenent. 

66Sa  Under  Ike  order  GaUinea,  are  included  the  common  hen,  turkey,  Guinem, 
■ml  peacock ;  and  we  ahall  here  tnal  o(  rach  of  thew  genera  in  succeuioa. 

66SI.  The  dungkiU  cock  and  hm,  (Piatianvi  gtUiu,)  is  ■  native  of  the  warm  counlriea 
of  the  ca*t.  and  tti'U  found  b  a  wild  Hate  on  the  banki  of  Ibe  Fhuia  (now  Rioni)  Id 
Georgia ;  but  ia  no*  domealicated  almost  erery  nhere.  It  19  both  graniroroua  and 
carniToroui.  The  term  chicken  iaapplied  to  the  female  young  of  gallinaceoui  -"imiS 
till  they  a»  four  month*  old  ;  aAemrda  they  are  called  pullets,  till  they  begin  la  lay, 
when  they  become  bena.  Hw  male  ia  a  chicken  till  be  ii  three  months  old,  then  be  is 
■  cock  bin]  till  the  age  of  twelve  monthi,  when  be  becomes  a  cwk  ;  unleaa  indeed  be 
has  been  artificially  deprived  of  Ibe  faculty  of  procreatioii,  wben  be  become*  a  c^pon, 
and  when  the  avarium  ii  taken  from  a  pullet  or  ben,  ihe  ii  called  a  ben  capon. 

66S3.  Tke  vorielia  of  a  bird  >o  long  under  culture  may  natunlly  be  eipeded  lo 


[  the   pre- 


COlOT; 


and 


66f  4,  The  gam- 
cock  and  hm,  [Jig. 
713.)  rather  small 
ID  aiie,  delicate  io 
limb,  color  generally 
red  or  brown )  Beth 


o  that  of  any  other  variety  for  richnets  and  delicacy  of  flavor ; 
egg*  *mal1,  line  ib^>ed,  and  eitremely 
delicate;  the  chickent  ate  difficult  ID 
rear  from  their  pugnadly  of  dispoai- 
tian.  Tbt  game  cock  has  long  been 
a  bird  both  of  cruel  and  curioua  sport 
in  thia  as  well  as  other  countriei,  {_fig, 
7H.);  but  the  taste  for  this  amuse- 
ment, like  thai  for  others  suited  to 
tiaiue  and  ig- 
V  h^pily  oo  the  decUne 
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66B5.  TlteDarUng  cod  and  hn,  (Jig-  'IS-)  •<>  n«nied  from  the  town  in  Samj 
of  that  name,  ii  the  laivot  Tariplj  ; 
ihftpfl  btndsonie,  bod^  I^^^S  ^"^^ 
capacioui,  legs  «hort,  fire  cUwi  on 
«ch  fbot;  eggi  l»rge,  and  lays 
obundinlly  ;  color  of  the  fieth  in- 
clining to  jellowiih  orivory.  Both 
beot  and  coda   often    made  inio 

66fl6.  I%e  Poland  cock  and  Acn 
(jlff.Tleo)  were  otiginall;  im- 
poned  from  Holland.  Tfae  color 
■hiniog  bUck,  witb  while  topi  on 
the  head  oF  both  cock  and  ben;  bead 
flat,  Runnounted  by  a  fieihy  protu. 

berance,  out  of  which  ipring  tbe  crowo  fealben,  or  lop,  wbile  or  hbck,  with  tbe 
fleshy  king  Darid't  cron, 
[the  crladal  in  heraldry),  coa- 
I  Billing  of  four  or  flre  spikd ; 
tbeir  form  plump  and  deep, 
leg!  short,  feet  with  En  clan, 
I  lay  abundantly,  are  Jen  ia- 
clined  to  itt  than  any  oditr 
I  bmd;  Ibey  fatten  quickly,  ml 
e  more  juicy  and  ticti  than 
e  Docking.  On  the  wb<itt 
tnii  U  one  ^  (be  mm)  nieful 
vaiiedei.  lltere  ii  an  orna- 
mental sohTariety  kttown  b 
the  golden  Poland  |i},  <ntli 
I  yellow  and  Mack  pinnagt. 
6687.  3Tl«  aery-day  cock  and  ken,  i*  a  lubvariety  of  tbe  above,  of  Dutch  <»igiB ;  they 
are  of  Rnaller  liie,  and  nid  to  be  ererlaitjng  layer*.  Their  topa  are  large,  and  ihsnli) 
be  periodically  dialed  ntti  (be  eyes  otherwuie,  according  to  Moubray  ( TVolur  m 
2>om*Kie  Fmb/i,  S4  and  1 15.),  they  will  grow  Id 
very  subject  to  alarm. 

.  The  bantam  cock  and  km  (fig.  717,),  ia  i 

te  n»h.     Mowbra 


for  it*  grotevjue  figure  and  delicate  Sab.  Mowbray 
'  ivariety,  extremely  imallianda*  nnooth 
me  fowl.     From  tbeir  liie  and  deli- 


o  the  eye*  of  the  fowl*  and  n 
a  small  Indian  bmd,  tallied  cbitlj 


cacy  they  are  rery  conTenient.  a*  they  n  _ 

be  u>ed  a*  lubatituCes  far  chickens,  when  small  one* 

are  not  otherwise  to  be  had.      They  are  also  particu-  _^ 

larly  useful  for  dtting  upon  the  eggs  of  pamidges  m 

aod  pheaaanU,  being  good  nunes,  a*  well  as  goodH 

layers.       Ther«  are  two  ™rietie»   of  thii  breed,  of 

which  the  more  common  is  remarkable  for  haring  the  leg*  and  feet  ftimitbed  wiA  "•- 

the™.     The  other,  and  mote  scarce  Tariety,  is  ercn  tmaller-,  and  is  mort  elepi^ 

formed,  as  well  as  moat  delicately  limbed.      There  is  a  society  of  Ikncien  of  thi>  tna. 


who  rear  them  fca-  prliei,  a 


John  Sebright  stands  pre- 
"6689.  Tke  ChUlagmg  or  Malay  hen  (Jg.  718.)  its"  1»- 
dian  breed,  and  the  largest  variety  of  the  apectea.  'Rej 
an  in  color,  striated  yellow  and  dark  brown,  loi^  acdnlf 
serpent-headed,  sttd  high  upon  tbe  1^ ;  tbtir  teb  dsk, 
coarse,  andchiefly  adapted  to  loup.  Tbey  are  good  Uym, 
and  being  well  fed  piiNluce  large,  aubstantial.  and  Diit^ 
lire  eggs ;  but  tbe«e  Wrds  are  too  long-legged  to  be  rtwdf 

6690,    TkfMliacaagorZhiieirf'Leidibrted.intkniaij 

in  gnat  repute,  but  is  now  nearly  lost.      It  is  sotortinio  " 

be  met  with  at  WoUngham  (Oaklngham),  in  BbUu*' 

and  is  so  large,  and  tbe  Aesh  so  white,  firm,  sod  in^*" 

afford  a  conrenient  substitute  for  the  turkey. 

6691.   3Viinp™ed^m>nuA«>c*anrfAm  is  across  between  the  DoAin| and  Spmi" 

breed,  also  to  be  found  in  and  around  Wokingham.     It  is  a  targe  bird  with  U^T^ 

age,  white  and  delicate  flcah,  the  largest  eggs  of  any  Britidi  Tariety,  and  well  tdspn  "' 
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6699.  Breeding.  The  common  variety  is  easily  procurable;  but  the  others  must 
either  be  procured  from  those  parts  of  the  country  where  they  are  usually  bred,  or  from 
the  poulterers  and  bird  fanciers  in  large  towns,  and  especially  in  London.  It  should  be 
a  general  rule  to  breed  from  young  stock ;  a  two-year-old  cock,  or  stag,  and  pullets  in 
their  second  year.  Pullets  in  their  first  year,  if  early  birds,  will  indeed,  probably  lay  as 
'^"'y  ^f^S^  <^  ^®r  after;  but  the  eggs  are  small,  and  such  young  hens  are  unst^y  sit- 
ters. Hens  are  in  their  prime  at  three  years  of  age.  and  decline  after  five,  whence,  ge- 
nerally, it  is  not  advantageous  to  keep  them  beyond  that  period,  with  the  exception  of 
those  of  capital  qualifications.  Hens  with  a  large  comb,  or  which  crow  like  the  cock, 
are  generally  deemed  inferior ;  but  I  have  had  hens  with  large  rose  combe,  and  also 
crowers,  which  were  upon  an  equality  with  the  rest  of  the  stock.     Yellow-legged  fowls 

re  often  of  a  tender  constitution,  and  always  inferior  in  the  quality  of  their  flesh,  whidi 

sof  a  loose  flabby  texture,  and  ordinary  flavor. 

6693.  The  heaUli  offovit  is  observable  in  the  fresh  and  florid  color  of  the  comb,  and 
the  brightness  and  dryness  of  the  eyes ;  the  nostrils  being  free  from  any  discharge,  and 
the  healthy  gloss  of  the  plumage.  The  most  useful  cock  is  generally  a  bold,  active,  and 
savage  bird,  cruel  and  destructive  in  his  fits  of  passion,  if  not  well  watched,  to  his  hens, 
and  even  to  his  oflTspring.  Hens  above  the  common  size  of  their  respective  varieties,  are 
by  no  means  preferable  either  as  layers  or  setters.  The  indications  of  old  age  are  pale- 
ness of  the  comb  and  gpUs,  dulness  of  color,  and  a  sort  of  downy  stiffness  in  the  fea- 
thers, and  length  and  sixe  of  talons,  the  'scales  upon  the  legs  becoming  large  and  pro- 
minent. 

6694.  The  number  of  heru  to  one  cock  should  be  from  four  to  six,  the  latter  being  the 
extreme  number,  with  a  view  of  making  the  utmost  advantage.  Ten  and  even  twelve 
hens  have  been  formerly  allowed  to  one  cock,  but  the  produce  of  eggs  and  chickens 
under  such  an  arrangement  will  seldom  equal  that  to  be  obtained  from  tlie  smaller  num- 
l)er  of  hens.  Every  one  is  aware  that  the  spring  is  the  best  season  to  commence  breeding 
with  poultry,  and  in  truth  it  scarcely  matters  how  early,  presupposing  the  best  food, 
accommodation,  and  attendance,  under  which  hens  may  be  sufl&red  to  sit  in  January. 

GGU6.  The  eomduet  qfihe  eodt  towards  his  hetu  if  genenliy  of  the  Undert  docrlption,  and  sometiinci, 
MM  in  the  Foliah  breed,  ao  remarkably  00,  as  to  be  quite  incredible  to  tho«e  who  have  not  witnessed  IL  It  is 
not  an  uncommon  occurrence,  however,  for  the  cock  to  take  an  antipathy  at  some  indiv^idual  hen  ;  when 
it  continues  for  any  length  of  time  it  is  best  to  remove  her,  and  supply  her  place  by  another,  taking  care 
that  the  stranger  be  not  worried  by  the  hens.  Spare  coopa  or  houses  will  be  found  uaeAil  onsuchocca. 
siona. 

6696L  ne  change  ofn  cock,  ftom  death  or  accident,  is  always  attended  with  interruption  and  delay,  aa 
It  may  be  some  considerable  time  before  the  hens  will  associate  kindly  with  their  new  partner :  and  nir- 
ther,  a  new  cock  may  prove  dull  and  inactive  fh>m  the  change,  however  good  in  nature  This  frequently 
happens  with  cocks  of  the  superior  breeds,  purchased  from  the  London  dealers,  in  whose  coops  they  have 
been  kept  in  such  a  high  state  of  temperature,  that  they  are  unable  to  endure  the  open  air  of  the  country, 
unless  in  the  summer  season.  Such  being  removed  in  autumn,  winter,  or  early  in  spring,  if  immediately 
turned  abroad  with  hens,  are  liable  to  become  aguish,  torpid,  and  totally  useless ;  perhaps,  in  the  cn(^ 
turning  roupy  or  glandercd.  The  only  method  of  safety  in  this  case,  is  to  keep  such  a  cock  in  the  house, 
upon  the  best  and  moat  nourishing  food,  turning  the  hens  to  him  several  times  in  the  day,  and  permitting 
him  to  be  abroad  an  hour  or  so,  the  weather  being  fine,  until  in  a  few  weeks,  he  shall  be  accustomed  to 
the  air. 

6697.  In  making  the  netts,  short  and  soft  straw  is  to  be  preferred,  because,  the  straw 
being  long,  the  hen,  on  leaving  her  nest,  will  be  liable  to  draw  it  out  with  her  daws, 
and  with  it  the  eggs.  The  hen,  it  is  ascertained,  will  breed  and  lay  ^gs,  without  the 
company  of  a  cock ;  in  course,  such  eggs  are  barren. 

6698.  Eggtfor  setting  should  never  exceed  the  age  of  a  month,  the  newer  to  be  pre- 
ferred, as  nearly  of  a  sise  as  possible,  and  of  tlie  full  middle  size ;  void  of  the  circular 
flaw,  which  indicates  the  double  yolk,  generally  unproductive,  nor  should  there  be  any 
roughness  or  cracks  in  the  shells.  The  number  of  eggs,  according  to  the  size  of  the 
hen,  from  nine  to  fifteen,  an  odd  number  being  preferable,  on  the  supposition  of  their 
lying  more  close.  The  eggs  to  be  marked  with  a  pen  and  ink,  and  examined  when  the 
ben  leaves  her  nest,  in  order  to  detect  any  fresh  ones  which  she  may  have  laid,  and  which 
should  be  immediately  taken  from  her,  as  they,  if  at  all,  would  be  hatched  too  bite  for  the 
brood.  It  is  taken  for  granted  the  box  and  nest  have  been  made  perfectly  clean  for  the 
reception  of  the  hen,  and  that  a  new  nest  has  not  been  sluggishly  or  sluttishly  thrown 
upon  an  old  one,  from  the  filth  of  which  vermin  are  propagated,  to  the  great  annoyance 
of  the  hen,  and  prevention  of  their  steady  sitting.  Eggs  broken  in  the  nest,  should  be 
cleared  away  the  instant  of  discovery,  and  the  remaining  washed  with  warm  water,  and 
quickly  replaced,  lest  they  adhere  to  the  hen,  and  be  drawn  out  of  the  nest ;  if  necessary, 
the  hen*s  feathers  may  also  be  washed,  but  always  with  warm  water. 

6699L  With  respect  to  the  eaprkkmtnett  <ifume  Amt,  In  .the  article  of  sitting,  it  is  a  risk  which  must  be 
toft  to  the  Judgment  of  the  attendant,  who  has  to  determine  whether  the  ben  which  appears  desirous  of 


taken  with  another  fit  of  incubation.    Much  useless  cruelty  Is  too  often  exercised,  to  prevent  the  hea 
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fttaniltting,  when  em,  ntherthtn  chiekeiu,  are  in  rei|uett  A  late  author  wiftmtmgnde  to  tJHiMt  a 
feather  through  the  n^i's  noatriU,  in  order  to  preveot  her  ftom  litting :  and  to  give  her  half  a  glau  of 
^,  then  ftwing  her  round  until  seemingly  dcaa.  and  confine  her  in  a  pot,  during  a  day  or  two,  fttriDf 
her  only  a  small  breathing  hole,  to  force  tier  to  sit !  It  is  Aill  time  that  those  and  a  bimdred  od»er  ann 
utterly  useless  and  barbarous  follies  of  former  davs,  practised  upon  various  animals.  dioaM  be  illsniitiinl 
with  the  contempt  they  merit  The  pamphlet  alluded  to,  is  the  Epiewe,  by  Thomas  Young,  a  pufalics* 
tton  replete  with  good  things  on  the  interesting  subjects  of  eating,  wines,  spirits,  beer,  dder,  Ac  It  is 
jrritten  with  haul  govt.  {Mowbray.) 

6700.  Moulting,  Every  succeeding  year  after  the  third,  the  hen  continues  to  moult 
later  in  the  season,  and  laying  fewer  or  no  eggs  during  the  moulting  period,  which  is 
sometimes  protracted  to  two  or  three  months.  It  should  seem  that  old  hens  are  seldom 
to  be  depended  upon  for  eggs  in  the  winter,  such  being  scarcely  full  of  feather  until 
Christmas ;  and  then,  probably,  may  not  begin  to  lay  till  April,  producing  at  last,  not 
vaare  than  twenty  or  thirty  eggs.  In  general,  it  is  most  profitable  to  dispose  of  bens 
whilst  they  are  yet  eatable  or  saleable  for  t^iat  purpose,  which  is  in  the  spring  of  the 
third  year.  Nor  do  delicate  white  hens  lay  so  many  eggs  in  the  cold  season,  as  the  more 
hardy  colored  varieties,  requiring  warmth  and  shelter,  particularly  by  m'ght.  Moulting, 
or  the  casting  and  renewal  of  feathers,  lasts  with  its  effects  from  one  to  three  mond:^ 
according  to  the  age  and  strength  of  the  bird.  Whilst  under  tliis  natural  coune, 
poultry  are  unfit  for  the  table,  as  well  as  for  breeding.  It  is  the  same  with  respect  to 
young  poultry,  whilst  shedding  their  feathers  in  the  spring.  The  regular  moulting  of 
full  grown  fdwls  begins  in  the  autumn. 

6701.  In  some  hens  the  desire  of  inatbation  is  so  powerful  that  they  will  repeat  it  five 
or  six  times  in  the  year ;  in  others  it  is  so  slight,  tliat  they  will  probably  not  sit  roore 
than  once  or  twice  in  the  season.  A  skilful  breeder  will  take  advantage  of  then 
qualities,  and  provide  abundance  of  eggs  from  the  one  variety,  and  of  chickens  bjr 
means  of  the  other.  Hens  when  sitting  drink  more  than  usual*,  and  it  is  an  advisesble 
practice  to  place  water  constantly  before  them  when  in  this  state,  and  food  (say  com,  at 
least  twice  a  day.     The  time  of  incubation  is  twenty-one  days. 

6703.  Hatching*  The  chicken,  hitherto  rolled  up  like  a  ball,  with  its  bill  under  th«; 
right  wing  like  a  bird  asleep,  begins  generally  on  the  morning  of  the  twenty-second 
^day  to  break  its  way  through  the  shell,  neitlier  the  hen,  nor  can  the  art  of  roan,  with 
safety  render  them  aid  in  this  very  interesting  and  wonderful  operation.  The  parenttl 
affection  of  the  hen,  as  Mowbray  and  Parmentier  have  observed,  is  always  intensely 
increased,  when  she  first  hears  the  voice  of  the  chicks  through  the  shells,  and  the  strcAei 
of  their  little  bills  against  them.     The  signs  of  a  need  of  assistance,  the  former  audior 

^observes,  are,  the  egg  being  partly  pecked,  and  the  efforts  of  tlie  chicken  discontinued 
for  five  or  six  hours.  The  shell  may  then  be  broken  cautiously,  and  the  body  cf  the 
chicken  carefully  separated  from  the  viscous  fluid  which  lines  it.  Reaumur  gives  it 
as  his  opinion,  that  no  aid  ought  to  be  given  to  any  chickens  but  those  which  have  been 
near  twenty-four  hours  employed  without  getting  forward  in  their  work. 

670S.  The  chickens  first  hatched  should  be  taken  from  the  hen,  least  she  be  tempted 
to  leave  her  task  unfinished.     Those  removed,  may  be  secured  in  a  basket  of  wool  or 
soft  hay,  and  kept  in  a  moderate  heat,  if  the  weather  be  cold,  near  the  fire.     Tbej  wili 
require  no  food  for  many  hours,  even  four  and  twenty,  sliould  it  be  necessary  to  keep 
them  BO  long  from  the  hen.     Tlie  whole  brood  being  hatched,  the  hen  is  to  be  placed 
under  a  coop  abroad,  upon  a  dry  spot,  and,  if  possible,  not  within  reach  of  another  ben, 
since  the  chickens  will  mix,  and  the  hens  are  apt  to  maim  or  destroy  tliose  which  do  not 
belong  to  them.     Nor  should  tliey  be  placed  near  numbers  of  young  fowls,  which  are 
iikely  to  crush  young  chicks  under  their  feet,  being  always  eager  for  the  chickens'  meaL 
The  first  food  should  be  split  grits,  afterwards  tail  wheat ;  all  watery  food,  soaked  bread, 
6r  potatoes,  improper.     £ggs  boiled  hard,  or  curd  chopped  small,  are  much  approfed  as 
first  food.     Their  water  should  be  pure  and  often  renewed,  and  there  are  convenient 
pans  made  in  such  forms,  that  the  chickens  may  drink  without  getting  into  the  water, 
which  often,  by  wetting  their  feet  and  feathers,  numbs  and  injures  them ;  a  hvon 
whelmed  in  the  middle  of  a  pan  of  water,  will  answer  the  end,  the  water  runoing 
round  it  generally ;  and  independent  on  situation,  and  the  dispodtion  c^  the  hen,  there 
is  no  necessity  for  cooping  the  brood  beyond  two  or  three  days,  but  they  may  be  eon* 
fined  as  occasion  requires,  or  suffered  to  range,  as  they  are  much  benefitted  bjr  th^ 
scratching  and  foraging  of  the  hen.     They  must  not  be  let  out  too  early  in  the  morning, 
or  whilst  the  dew  remains  upon  the  ground,  far  less  be  suffered  to  range  over  the  vet 
grass,  one  copamon  and  fatal  cause  of  disease.     Another  caution  is  of  the  utmost  con- 
sequence, to  guard  them  watchfully  against  sudden  unfavorable  changes  c^  the  ^^^* 
more  particularly  if  attended  with  rain.     Nearly  all  the  disorders  of  gallinaceous  ^' 
arise  from  cold  moisture. 

6704.  jFor  the  period  of  the  chickens  quitting  the  hen,  there  is  no  general  rule,  the  iw^ 
certain  is,  when  the  hen  begins  to  roost,  leaving  them ;  if  sufliciently  fiorwird,  they  *»■ 
follow  heri  if  otherwise,  they  should  be  secured  in  a  proper  place,  the  time  bsviiV 
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I  arrfTfed  when  tfaey  are  to  associate  with  the  young  poultry,  as  nearly  of  their  own  age 

and  sixe  as  possible,  since  the  brger  are  apt  to  overrun  and  drive  from  their  food  the 
younger  brood. 

6705.  Haiching  by  artificial  heat  is  an  Egyptian  practice,  mentioned  by  Diodorua 
and  Aristotle,  and  was  brought  into  notice  about  the  middle  of  the  eighteenth  century, 
by  Reaumur  in  his  **  Art  defaire  eclore  ^c.  det  Oiaeaux  domesti^uet***  The  requisite 
degree  of  heat  is  90  degrees,  which  is  supplied  by  fire,  steam,  or  fermentible  substances; 
after  hatching,  the  biids  are  placed  in  a  cage,  in  which  is  placed  a  lamb-skin  sus- 
pended from  the  roof  of  a  box,  and  enclosed  by  a  curtain  of  green  baize;  or,  according 
to  Parmentier,  they  may  be  placed  under  a  capon,  who  after  being  prepared  for  receiv- 
ing pleasure  from  feeling  the  chickens  under  its  belly,  by  depriving  it  of  the  greater  part 
<^  the  feathers  and  excoriation,  is  to  be  confined  with  tbem  in  the  same  coop,  and  after 
being  fed  together  for  a  day  or  two,  it  is  said  the  capon  will  become  an  excellent  nursing 

■  mother.  Excepting  as  matter  of  curiosity,  however,  it  is  not  at  present  worth  while 
'  either  to  hatch  or  rear  chickens  artificially  in  this  country.     Whether  Reaumur's  mode 

'  of  hatching  be  adopted,  or  Mrs.  D'Oy ley's  of  depriving  hens  of  their  chickens  as  soon 

as  hatched,  and  thus  causing  one  hen  to  hatch  five  or  six  broods  in  succession,  the  human 

attention  required,  and  the  risk  of  failure  are  so  great,  that  the  surest  modes,  under  all 
r  the  present  circumstances,  are  such  as  are  natural.     Where  it  is  tried  for  experiment  or 

I  curiosity,  the  heat  of  tan  or  dung  is  more  likely  to  prove  steady,  than  that  from  smoke, 

air,  or  steam.  An  enclosure  in  the  middle  of  a  broad  vinery  or  hot-house  might  serve 
r  at  once  to  hatch  and  rear  early  chickens ;   and  such  a  mode  of  rearing,  at  least  in  the 

winter  season,  certainly  deserves  the  attention  of  those  who  are  curious  in  having  this 

luxury  in  February  and  March. 

6706.  The  products  of  the  cock  and  hen  are  eggs,  feathers,  and  the  carcase. 

'  6707.  Sga  become  desiccated,  and,  in  consequence,  lose  great  part  of  their  substance  and  nutritive 

<|ualit7,  bykeeping,  and  every  body  knows  the  value  of  a  fresh.laid  en.  They  will  retain  their  moisture 
and  goodness,  however,  three  or  four  months,  or  more,  if  the  pores  or  the  shell  be  closed  and  rendered 
impervious  to  the  air,  oy  some  unctuous  application.    We  generally  anoint  them  with  mutton  suet 

I  melted,  and  set  them  on  end,  wedged  close  together,  in  bran,  gtratum  super  stratum^  the  containing  box 

,  being  closely  covered.    Laid  upon  the  side,  the  yolk  will  adhere  to  the  shell.    They  thus  come  into  use, 

at  the  end  of  a  considerable  period  of  time.  In  a  state  almost  equal  to  new-laid  eggs,  for  consumption,  but 
ought  not  to  be  trusted  for  incutntion,  excc^iting  in  the  case  of  the  imported  eggs  of  rare  birds. 

I  6706.  The  largett  eggt  will  weigh  two  ounces  and  a  half,  those  or  the  Chlttagong  hen,  perhaps,  three 

cmncea.  To  promote  fecundity  and  great  laying  in  the  hen.  nothing  more  is  necessary  than  the  best  com 
and  (air  water ;  malted  or  q>routea  tnrley  has  occasionally  a  good  eflbct,  whilst  the  hens  are  kept  on 
solid  com  ;  but  if  continued  too  long  they  are  apt  to  scour.  Cordial  hone-liall  is  good  to  promote  laying 
fai  the  cold  season,  and  also  toast  and  ale,  as  every  hen-wife  well  knows.  It  must  be  noted,  that  nothing  ts 
aiore  neoessarv  towards  success  in  the  particular  of  obtaining  plenty  of  em^  than  a  good  attendance  of 
cocks,  especially  in  the  cold  season  ;  and  it  is  also  especially  to  be  observed,  that  a  cock  whilst  moulting 
is  generally  useless.  Buflbn  says,  a  hen  well  fed  and  attended  will  produce  upwards  of  one  hundred  ana 
fifty  eggs  In  a  year,  besides  two  broods  of  chickens.  Mowbray  olMerved,  that  a  hen  generally  cackled 
three  or  four  days  previously  to  laying ;  and  that  some  half>bred  game  hens  began  to  lay  as  soon  as  their 
chickens  were  three  weeks  Md ;  the  consequence  of  high  keep  and  good  attendance  of  the  cocks. 

6700.  Feathers  or  dowm  intended  for  use,  should  be  plucked  as  soon  as  possible  after  the  bird  is  dead, 
and  before  it  is  cold,  otherwise  they  are  defective  in  that  elasticity  which  is  their  most  valuable  property^ 
and  are  liable  to  decav.  The  bird  should,  beside,  be  in  good  health,  and  not  moulting,  for  the  fenthers  to 
be  in  perfection  :.  and  being  plucked,  and  a  sufficient  number  collected,  the  sooner  they  are  dried  upon 
the  oven,  the  better,  since  they  are  else  apt  to  heat  and  slick  together. 

6710L  Where  hens  are  kept  more  than  oyear  they  are  sometimes  plucked  towards  the  end  of  the 
spring  season  for  the  sake  or  their  feathers  This  operation,  where  it  takes  place,  ought  to  be  performed 
in  the  most  tender  and  carefbl  manner,  and  the  birds  boused  afterwards  for  a  time  sufficient  to  enable 
tbem  to  endure  the  air :  but  the  practice  is  cruel,  and  we  trust  it  is  not  likely  to  come  into  general  use. 

671 1.  Feeding  and  fattening  the  carcase  *  Fowls  will  become  fat  on  the  common  run 
of  the  farm-yard,  where  they  thrive  upon  the  offitls  of  the  stable,  and  other  refuse,  with 
perhaps  some  small  regular  daily  feeds ;  but  at  threshing  time,  they  become  particularly 
fiit,  and  are  thence  styled  barn-door-fowls,  probably  the  most  delicate  and  high  flavored 
of  all  others,  both  from  their  full  allowance  of  the  finest  corn,  and  the  constant  health 
in  which  they  are  kept,  by  living  in  a  natural  state,  and  having  the  full  enjoyment  of 
air  and  exercise.  They  are  also  confined  during  a  certain  number  of  weeks,  in  coops, 
those  fowls  which  are  soonest  ready  being  drawn  as  wanted.  It  is  a  common  practice 
with  some  house-wives,  to  coop  their  barn-door  fowls  for  a  week  or  two,  under  the  no- 
tion of  improving  them  for  the  table,  and  increasing  their  fat ;  a  practice  which,  however, 
seldom  succeeds,  since  the  fowls  generally  pine  for  their  loss  of  liberty,  and  slighting  their 
food,  lose  instead  of  gaining  additional  flesh.  Such  a  period,  in  fact,  is  too  short  for  them 
to  become  accustomed  to  confinement. 

6712.  Feeding-houses,  should  be  warm  and  airy,  with  earth  floors  well  raised,  and  ca- 
pacious enough  to  accommodate  twenty  or  thirty  fowls ;  the  floor  slightly  littered  down, 
and  the  litter  oflen  changed.  Sandy  gravel  and  a  little  lime  rubbish  should  be  placed  in 
different  places,  and  often  changed.  A  suflScient  number  of  troughs,  for  both  water  and 
food,  should  be  placed  around,  that  the  stock  may  feed  with  as  little  interruption  as  pos'^ 
lible  from  each  other,  and  perches  in  the  same  proportion  should  be  furnished  for  those 
birds  which  are  inclined  to  perch,  .which  few  of  them  will  desire,  after  they  have  begun 
to  fatten,  but  which  helps  to  keep  them  easy  and  contented  until  that  period.     Inthia 
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mode  fowls  may  be  fattened  to  the  highest  pitch,  and  yet  preserved  in  a  heahby  siste, 
their  flesh  being  equal  in  quality  to  that  of  tl^  barn-door  fowl.  To  sufier  fattening  fowls 
to  perch,  is  contrary  to  the  general  practice,  since  it  is  supposed  to  bend  and  defonn  the 
brnot-bone ;  but  as  soon  as  they  become  heavy  and  indolent  from  feeding,  they  will 
rather  incline  to  rest  in  the  straw  ;  and  the  liberty  of  perching  in  the  conmieneenient  of 
their  cooping,  has  a  tendency  to  accelerate  that  period,  when  they  are  more  inclined  to 
rest  on  the  floor.  Fowls,  moreover,  of  considerable  growth,  will  have  many  of  them  be- 
come already  crooked  breasted  from  perching  whilst  at  large,  although  much  depends 
upon  form  in  this  case,  since  we  find  aged  cocks  and  hens  of  the  best  shape,  which  have 
perched  all  their  lives  with  the  breast  bone  perfectly  straight. 

6713.  The  privation  ofligtUt  by  inclining  fowls  to  a  constant  state  of  repose,  excepting 
when  moved  by  the  appetite  for  food,  promotes  and  accelerates  obesity ;  but  a  state  </ 
obesity  obtained  in  this  way  cannot  be  a  state  of  health;  nor  can  the  flesh  of  animab  so 
fed,  equal  in  flavor,  nutriment,  and  salubrity,  that  of  the  same  species  fed  in  a  more  na- 
tural way.  Economy  and  market  interest  may  perhaps  be  best  answered  by  the  plan  of 
darkness  and  close  confinement ;  but  a  feeder  for  his  own  table,  of  delicate  taste,  and 
ambitious  of  furnishing  his  board  with  the  choicest  and  most  salubrious  viands,  will  de- 
clare for  the  natural  mode  of  feeding ;  and  in  that  view,  a  feeding-yard,  gravelled  and 
turfed,  the  room  being  open  all  day,  for  the  fowls  to  retire  at  pleasure,  will  have  a  decid- 
ed preference,  as  the  nearest  approach  to  the  barn-door  system. 

6714.  Int^g  and  animeU/bod  form  a  part  of  the  natural  diet  of  poultry,  are  medicinal 
to  them  in  a  weakly  state,  and  the  want  of  such  food  may  sometimes  impede  thai  thriv- 
ing. 

6715.  For  fattening  the  younger  chickens,  the  above  feeding  room  and  yard  b  well  cal- 
culated. These  may  be  put  up  as  soon  as  the  hen  shall  have  quitted  her  chargei  and 
before  they  have  run  off  the  sucking  flesh.  For  generally  when  wdl  kept  and  in  health, 
they  will  be  in  fine  condition  and  full  of  flesh  at  that  period,  which  flesh  is  afterwards 
expended  in  the  exercise  of  foraging  for  food,  and  in  the  increase  of  stature,  and  it  msy 
be  a  work  of  some  time  afterwards  to  recover  it,  and  more  especially  in  young  cocks, 
and  all  those  which  stand  high  upon  the  leg.  In  fact,  all  thosa  whidi  appear  to  hsre 
long  legs,  should  be  fattened  from  the  hen,  to  make  the  best  of  them ;  it  being  extreme- 
ly difficult,  and  often  impossible,  te  fatten  long-legged  fowls  in  coops,  which,  however, 
are  brought  to  a  good  weight  at  the  barn-door. 

6716.  In  the  choice  of  fidl^tbxd  fowls  for  feeding,  the  short-legged  and  early  hatched 
always  deserve  a  preference.     The  green  linnet  is  an  excellent  model  of  form  for  the  do- 
mestic fowl,  and  the  true  Dorking  breed  approaches  the  nearest  to  such  model.    In  coune 
the  smaller  breeds  and  the  game  are  the  most  delicate  and  soonest  ripe.     Tlie  London 
chicken  butchers  as  they  are  termed,  or  poulterers,  are  said  to  be  of  all  others,  the  most 
dexterous  feeders,  putting  up  a  coop  of  fowls  and  making  them  thoroughly  fi^t  within  the 
space  of  a  fortnight ;  using  so  much  grease,  and  that  perhaps  not  of  the  most  delicate  kind, 
in  the  food.    In  the  common  way,  this  business  is  often  badly  managed,  fowls  being  hud- 
dled together  in  a  small  coop,  tearing  each  other  to  pieces,  instead  of  enjoying  that  repose 
which  alone  can  ensure  the  wished-for  object ;  irregularly  fed  and  cleaned,  until  they  sre 
so  stenched  and  poisoned  in  their  own  excrement,  that  their  flesh  actually  smells  and  tsstei 
of  it  when  smoking  upon  the  table.     Where  a  steady  and  regular  profit  is  required  from 
poultry,  the  best  method,  whether  for  domestic  use  or  sale,  is  constant  high  keep  from 
the  beginning,  whence  they  will  not  only  be  always  ready  for  the  table,  with  veiy  littie 
extra  attention,  but  their  flesh  will  be  superior  in  juiciness  and  rich  flavor,  to  thorn  wbidi 
are  fattened  from  a  low  or  emaciated  state.     Fed  in  this  mode,  the  q>ring  pullets  are 
particularly  fine,  and  at  the  same  time  most  nourishing  and  restorative  fcMod.     The  pulleti 
which  have  been  hatched  in  March,  if  high  fed  from  the  nest,  will  lay  plentifully 
through  the  following  autumn,  and  not  being  intended  for  breedihg  stock,  the  ad- 
vantage of  their  eggs  may  be  taken,  and  themselves  disposed  of  thoroughly  fat  for 
the   table  in  Fiebruary,  about  which  period  their  laying  will  be  finished.     Instead  of 
giving  ordinary  and  tail  com   to  fattening  and  breeding  poultry,  it  will  be  fomid 
most  advantageous  to  allow  the  heaviest  and  best,  putting  the  confined  fowls  upon  a  lerel 
with  those  fed  at  the  barn  door,  where  they  have  tlieir  share  of  the  wdghtiest  and  finest 
com.     This  high  feeding  shows  itself  not  only  in  the  size  and  flesh  of  the  fowls,  bat  in  the 
size,  weight,  and  substantial  goodness  of  their  eg£^,  which  in  those  valuable  particulan 
will  prove  far  superior  to  the  eggs  of  fowls  fed  upon  ordinary  com  or  wa^y  potstoes ; 
two  eggs  of  the  former  going  further  in  domestic  use  than  three  of  the  latter.    T^ 
water  also  given  to  fattening  fowls  should  be  often  renewed,  fresh,  and  clean ;  indeed, 
those  which  have  been  well  kept,  will  turn  with  disgust  from  ordinary  food  and  foul 

6717.  Barley  and  wheat  are  tlie  great  dependence  for  chicken  poultry ;  oats  will  do  wr 
full  gnfwa  bens  and  cocks,  but  are  not  so  good  as  btrley ;  both,,  when  ibey  have  their  fill 
of  com,  will  eat  occasionally  cabbage  or  beet  leaves      Steamed  potatoes  and  oatmesl 


miicd  together  nuke  ui  dcellent  men,  but  miut  not  b«  gtven  in  grtu  qiuutitis,  other- 
•ise  it  readers  the  fl«lfa  Mft  and  flabbj. 

6Tia.  Cranmng.  Batitj  uid  wheat  mnl  are  gEngnllf  the  baiia  or  chief  in.  . 
grcdimt  in  all  fatlCDing  mixtum  for  diickaiu  and  fowli ;  but  in  Suoei,  ground  oata 
■re  uud,  and  there  oati  are  in  higher  lepule  Tor  fattening  than  eluwliere,  mauj'  large 
boga  being  fattened  widi  them.  In  ihe  report  of  that  county,  the  Rer.  Arthur  Young 
my«,  "  Nnrth  Chippel.  and  Kinsford,  ate  famoui  for  thfir  poultrj.  They  are  ftttened 
there  to  a  <ize  and  perfection  unknown  cltewhere.  'Die  food  giren  Ihem  ii  ground  oata 
made  into  gruel,  iniied  vitb  ht^'i  greate,  lugar,  pot-liquor,  and,  milk  :  or  ground  oals, 
treacle,  and  <uel,>heep'ip1ucki.&c  ThefowUare  kept  rery  innn,  and  cnmined  morn- 
ing and  night.  The  pot-liquor  la  mixed  with  ■  lew  handfuli  oF  oatmeal  and  boiled. 
with  which  the  meal  ii  kneaded  into  cramt  or  rolls  of  a  proper  uie.  Ilie  fovli  are  put 
into  the  coop,  two  or  three  daja  iiefore  they  are  crammed,  which  is  continued  for  i  fort- 
X  night ;  and  the;  are  then  lold  to  the  hlgglen.  Thew  fowk,  full  grown,  ««gh  seven 
poundi  each,  the  aTerage  weight  five  poundii  but  there  are  Instance*  of  indiriduala 
double  the  weight.  They  were  loId  at  the  time  of  the  lurrey  (1809.],  at  four  to  fire 
ahillingi  each.  Turner,  of  North  Chappel.  a  tenant  ofLordEgreoiontjCrKni  two  hundred 
fowl*  per  annum.  Great  art  and  attentian  ia  requiute  to  cut  the  o^ioiu,  and  uumben 
■re  destroyed  in  tbe  operation." 

(I719.  OaUnfiiam  la  Brria,  lijartieiilarltfiimaajiir/atlalrnali,  by  which  muj  pnmu  <n  that  town 
■DdTlcUiUTgiilDillTtllhaaiL  Tbi  fcwli  aiT  nld  lathe  LoDdlin  deilen,  and  the  ran  of  tSCV.  bn  bfn 
retumtd  In  one  mukit  dir  Iw  Ikb  inmc.  Tutntr  ducn  of  Ihaae  Ibwii  were  purchued  ht  one  nil  at 
WlndM,  afliclhenuaThiUafulnutheoiupK.  At  wme  Haniu.  VteH  fhUMnK  ban  Inn  pM 
ror  a  (oqpia.  Fowli  emutttnutlieprtndpla  cmnBHtBiif  tbe  town.  BomlkHd,  lo  Eawi,  li  alia  a  ntat 
BurkM  lb  poulttT,  lau  inmUT  ii(l>Hiuica<irban.4Biit  UrMLawlMIHtUdillTM. 

em.  TVfaHM*—  mrUiUi/JaMmginoaiatnithtlitwJt  Id  a  duk  plaa^  aad  •»»  •»—  -»• 
iwunadeoriMrtaT-iBnl.  muuoB.HUt,lnacla,aieoine  Kuar,  and  aillk,  and  thcT  ar 
iTrlpila  alhmiMiL    trkeptloaiH.aiefcnrlhattiiiidiicaAtiTtMjaiaUnueditag — '' 
lbHirwlaiiduBulaiUe,uii^beamllyUniUiiD.   GMat are DkniM U Id Ih*  a 
(THt  nuiaben,  and  told  about  Midninmn  la  lUnifarl  dHkia,  the  |irke  at  tita  Ume 

Tiew.),  two  ihllUnp, to  w '    ■■-  

upon  uch  maMf  bm  iiw 


GT91.  The  meOioditf  cramming  b^emiflaing  in  a  ioi  tbe  liie  of  ttw  body  of  tbe  fowl, 
and  allowing  ila  bead  umI  vent  to  project,  for  intromission  and  geclioo  ;  of  blinding  dte 
bird  fartbi*purpoae;orofnulingilto  tbe  board  ;  and  alio  themodeofforcing  down  liquid 
food  by  a  particular  kindof  pump,  worked  by  the  foot  of  the  feeder,  all  theae  and  other 
cmel  practicei  we  wiih  we  could  aholiih  in  practice,  and  obliterate  (ram  the  printed  page. 
-    ■ — '—     --'^i  and  twni  only  Ln  igiiie  iiuirlcu,  and  ehkflr  In  Bertahire  anil 


Caponi  are  ihunMd  both  br  teM  ami  cac±i, 
.    The  CnineK  modt  of  making  capou  li  tiiUf 


6TS3-  Pin'oiung  affmlt  it  often  practised  to  reslrun  them  from  rooating  too  high,  or 
thxn  flying  over  fences,  &c. ;  and  ii  much  more  convenient  than  the  cutting  their  wing 
fbitben  only.      But  in  the  ordinary  methods  of  merely  excising  Ihe  pinion,  it  is  frequent- 
ly fatal ;  and  almOat  always  so  to  full  grown  birda  or  fowli,  by  their  bleeding  to  death. 
To  prerenl  Iliis  in  the  long-winged   tribes,    as  ducks,  geese,  &c.,  pasi    a  threaded 
needle  throuj^  their  wing,  close  by  the  in^de  of  the  ^ 
■tnaller  bone,  (_fig.  719  oj,  and  making  a  ligature  wiih^ 
the  thread  acmaa  tbe  larger  bone,  and  returning  '' 
die  outside  of  all,  the  principal  blood  vessels  are 
ed,  which  could  not  be  accomplished  by  a  ligatur 
fined  to  tbe  tiu-fiice  only.     After  the  blood  vessels  have  been  thus  secured,  cut  off  tbe 
I  portion  of  wing    beyond  the  liga- 
t  ture  with  seinBia  or  ibean.     In  Iba 
gallinacea  or    short  winged  tiibea, 
I  as  cocks,  bena,  &c.,  the  operatioD  is 
I  rendered  safer,  by  being  performed 
I  an  the  beginning  of  the  next  joint 
I  (i),  making  the  llgatureembraceall 
the  veneli  between  these  two  bonca 
by  passing  it  twice  through,  and  a^ 
curing  each  bone  individually,  and 
passing  tbe  ligature  around  tbe  whole 
of  that  part  of  Ihe  wing  generally. 
In  thia  way  also  birds  which  have 
been  acddentally  winged  in  shoaling 

may  be  preaervni. 

6TZ4.  The   iHrli^  {MeUairii  guBiparo,   h..  Jig.  1Zf>.)  !■  •  iwli««  C 
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was  introduced  into  thb  country  from  Sjptin  soon  after  the  discovery  of  tlie  fanner 
country.  The  color  in  the  wild  state  is  black,  but  domestication  has  produced  gnA 
variety.  In  a  state  of  nature  they  are  said  to  parade  in  flocks  of  five  hundred,  feeding, 
in  general,  where  abundance  of  nettles  are  to  be  found,  the  seed  of  which,  and  of  a  small 
red  acorn  is  their  common  food  in  the  American  woods.  They  get  fat  in  a  wild  siaxi, 
and  are  soon  run  down  by  horses  and  dogs.  They  roost  on  the  highest  trees,  and  since 
the  clearing  of  extensive  tracts  in  America,  have  become  rare  in  many  places :  their  anti- 
pathy to  any  thing  of  a  red  color  is  well  known.  In  this  country  they  are  supposed 
to  be  of  a  tender  constitution,  which  only  applies  to  them  when  young,  for  when  grovn 
up  they  will  live  in  the  woods  with  occasional  supplies  of  food,  as  is  actually  the  case 
to  a  great  extent  in  the  demesne  lands  of  the  Marquis  of  Bute  in  Bute. 

6725.  The  varieties  are  few,  and  chiefly  the  copper  white,  said  to  be  imported  from 
Holland,  the  former  too  tender  for  general  culture ;  and  the  black  Norfolk,  esteemed 
superior  to  all  others. 

6726.  Breeding'  One  turkey  cock  is  sufficient  for  six  hens  or  more,  and  a  hen  mil 
cover  according  to  her  size  from  9  to  15  eggs.  The  hen  is  apt  to  form  her  nest  abroad  in 
a  hedge,  or  under  a  bush,  or  in  some  insecure  place ;  she  lays  from  eighteen  to  twenty- 
five  eggs,  or  upwards,  and  her  term  of  incubation  is  thirty  days.  She  is  a  steady  sitter, 
even  to  starvation,  and  therefore  requires  to  be  regularly  supplied  with  food  and  water. 
BufTon  says  she  is  a  most  affectionate  mother ;  but  Mowbray  observes  that  from  ber  ns- 
tural  Iwedleasness  and  stupidity,  she  is  the  most  careless  of  mothers,  and  being  a  greit 
traveller  herself,  will  drag  her  brood  over  field,  heath,  or  bog,  never  casting  a  regard  U- 
hind  her  to  call  in  her  straggling  chicks,  nor  stopping  while  she  has  one  left  to  follov  ber. 
The  turkey  differs  from  the  common  hen  in  never  scratching  for  her  chicks,  leaving  tbni 
entirely  to  their  own  instinct  and  industry,  neither  will  they  fight  for  their  lm)od»  thoo^ 
vigilant  in  the  discovery  of  birds  of  prey,  when  they  wiU  call  their  chickens  together  bj 
a  particular  cry,  and  run  with  considerable  speed.  Hence,  when  not  confined  vitbiD 
certain  limits,  they  require  the  attendance  of  a  keeper. 

6727.  Thirkey  chicks  should  be  withdrawn  from  the  nest  as  soon  as  hatched,  and  bft 
very  warm  by  wrapping  them  in  flannel,  or  putting  them  under  an  artificial  mother  in  a 
warm  room  or  other  warm  place.     Various  nostrums  are  recommended  to  be  given  and 
done  at  this  season,  as  a  peppercorn,  and  a  tea  spoonful  of  milk,  immersion  in  cold  «>' 
ter,  &c.     Mowbray  wisely  rejected  all  these  unnatural  practices,  and  succeeded  by  gir. 
ing  curd  and  hard  eggs,  or  curd  and  barley  meal  kneaded  with  milk,  and  renewed  vitb 
clear  water   rather  than  milk,  as  he  found  the  last  oAen  scoured  them.     A  sort  <^  m- 
miceli,  or  artificial  worms,  made  from  pulling  boiled  meat  into  strings,  he  found  bene* 
fidal  for  every  species  of  gallinaceous  chicken.     Two  great  objects  are  to  avoid  *m^' 
fluous  moisture,  and  to  maintain  the  utmost  cleanliness,  for  which  purposes  as  little  slop 
food  is  given  as  possible.     A  fresh  turf  of  short  sweet  grass  should  be  daily  given  as 
green  food,  but  not  snails  or  worms,  as  scouring,  and  no  oats ;  nettle  seed,  clover,  roe, 
or  wormwood  gathered,  as  recommended  by  the  elder  housewives.     Water  is  generally 
preferable  to  milk.     When  the  weather  is  favorable,  the  hen  is  cooped  abroad  in  dw 
forenoon.     During  the  rest  of  the  day  and  night,  for  the  first  six  weeks,  she  is  kept  vitb- 
in  doors.     After  this  the  hen  may  be  cooped  a  whole  day  externally  for  another  fortniflK* 
to  harden  the  chickens ;  and  afterwards  they  may  be  left  to  range  within  certain  liois, 
or  tended  by  an  old  man  or  woman,  being  fed  at  going  out  in  the  morning  and  returnii^ 
in  the  evening.     Their  ordinary  food  may  be  that  of  the  common  cocks  and  hens.    Thcj 
will  prefer  roosu'ng  abroad  upon  high  trees  in  the  summer  season,  but  that  cannot  gene- 
rally be  permitted  with  a  view  to  their  safe  keeping. 

6728.  Fattening,  Sodden  barley,  or  barley  and  wheat-meal  mixed,  is  the  most  ap- 
proved food ;  and  the  general  mode  of  matuigement  is  the  satne  as  that  of  the  commco 
cock  and  hen.  They  are  generally  fed  so  as  to  come  in  at  Christmas,  but  they  nsjbe 
fattened  early  or  late.  Sometimes,  though  but  rarely,  they  are  caponixed.  Buffin  ttj% 
tlie  wild  turkey  of  America  has  bc«n  known  to  attain  the  weight  of  sixteen  pounds;  tbe 
Norfolk  turkeys  are  said  sometimes  to  weigh  twenty  and  thirty  pounds;  but  Movbny 
says,  he  never  made  any  higher  than  fifteen  pounds  ready  for  the  spiL  The  living  aad 
dead  weight  of  a  turkey  are  as  21  to  14. 

6729.  Feathers,  Turkeys  are  sometimes  plucked  alive,  a  barbarous  prBctioewfaidiooglit 
to  be  laid  aside.  Parmentier  proposed  to  multiply  the  breed  of  white  tarkeji  in 
France,  and  to  employ  the  feathers  found  on  the  lateral  part  of  the  thighs,  instead  of  d» 
plumes  of  the  ostrich. 

6730.  The  Guinea  hen  (Numidia  meleagris,  L.,  Jig.  72 T.),  is  a  native  of  Gnioei,  sod 
found  in  various  parts  of  South  America  in  a  wild  state,  where  it  perches  on  tna, 
and  builds  its  nest  in  the  palm-tree.  It  is  about  the  sise  of  a  common  ben,  p^P' 
nous,  and  often  found  in  large  flocks ;  active,  restless,  and  courageous ;  and  will  e««A 
attadc  the  turkey,  though  so  much  above  its  sixe.  This  bird  has  been  said  to  unite  tbe 
properties  of  the  pheasant  and  the  turkey;  its  flesh  is  more  like  that  of  the  pbostf^ 
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than  that  of  the  commoh  cock  and  hen  both  in  color  and  taste,  and  is  redconed  aTcrjr 
good  substitute  for  the  former  bird.  It  is  also  very  prolific,  and  its  eggs  are  nouiisb* 
ing  and  good.  It  assimilates  perfectly  with  common  ibwb  in  its  artificial  habits  and 
kinds  of  food ;  but  it  has  this  peculiarity — that  the 
cocks  and  hens  are  so  nearly  alike,  that  it  is  diffi- 
cult to  distinguish  them,  and  it  has  a  peculiar  gait, 
and  cry,  and  diuckle. 

67S I .  The  peacock  [Pavo  critttUut,  L. )  is  a  native 
of  India,  and  found  in  a  wild  state  in  Java  and 
Ceylon,  where  they  perch  on  trees  like  the  turkey  in 
America.  The  age  of  the  peacock  extends  to  twenty 
years,  and  at  threie  the  tail  of  the  cock  is  full  and 
complete.  The  cock  requires  from  three  to  four 
hens ;  and  where  the  country  agrees  with  them,  they 
are  voy  proh'ficj  a  great  ornament  to  the  poultry- 
yard  and  lawn,  and  useful  for  the  destruction  of  all 
kinds  of  reptiles.  Unfortunately,  they  are  not  easily 
kept  within  moderate  bounds,  and  are  very  destructive  in  gardens.  They  live  on  the  same 
food  as  other  domestic  fi»wls,  and  prefer  barley.  They  are  in  season  from  February  till 
June ;  but  though  a  i>eacock  forms  a  very  showy  dish,  the  flesh  is  illpcolored  and  coarse, 
and  they  are  th^efore  kept  more  as  birds  of  ornament  than  of  use. 

Skct.  III.     jinterine,  or  Aqwxtic  Fowls, 

6732.  The  order  aiueret  comprehends  the  duck,  goose,  swan,  and  buzzard.  Under  a 
regular  system,  Mowbray  observes,  it  would  be  preferable  to  separate  entirely  the  aquatic 
from  the  other  poultry,  the  former  to  have  their  houses  ranged  along  the  banks  of  a  piece 
of  water,  witii  a  fence,  and  suffidenUy  capacious  walks  in  front ;  access  to  the  water  by 
doors  to  be  closed  at  will.  Should  the  water  be  of  considerable  extent,  a  small  boat 
would  be  necessary,  and  might  be  also  conducive  to  the  pleasure  of  angling. 

6733.  The  duck  {Amu  boschus,  L.,  fg.  722. ) 
is  a  native  of  Britain,  and  found  frequenting 
the  edges  and  banks  of  lakes  in  most  parts  of 
Europe.  The  flesh  of  this  and  various  other 
species  of  die  duck  is  savory  and  stimulant,  and 
said  to  afford  preferable  nourishment  to  that  of 
the  goose,  being  less  gross,  and  more  easUy 
digested.  The  flesh  of  the  wild  duck,  though 
more  savory  than  that  of  the  tame,  is  reckoned 
still  more  easy  of  digestion.  The  ancients 
went  even  beyond  our  greatest  modem  epicures 
in  their  high  esteem  for  the  flesh  of  the  dock, 
and  Plutarch  asserts,  that  Cato  preserved  his  whole  household  in  health  by  dieting  them 
on  duck's  flesh. 

6734.  Varietiet  and  spedeu  There  are  the  Rhone,  the  Jyletbury,  the  Cawoawbacked, 
and  the  Muscoty, 

87S5.  ne  BkoHe  duck  is  oiiginslly  flpom  Tmce,  and  general]  j  of  a  dark-colored  fbnaage,  laiye  die, 
sad  nippoMd  to  hnprove  our  breed.  They  are  of  daiker  fledi,  and  more  lavory  than  the  &)gUf  h  duck  ; 
but  Kmiewhat  coane.  Rhone-ducks  have  been  ao  constantly  uauorted  for  a  great  number  of  yean,  that 
they  are  very  generally  mixed  with  our  native  breed.  The  ^giisb  duck«  particularly  the  white  variety, 
emedallv  when  they  cnanoe  to  have  li^t-oolored  flesh,  are  never  of  so  high  and  savory  flavor  aa  the  darker 
ooion.  M UKOvy  and  other  foreign  ipeciet  of  the  duck,  are  kept  nther  out  of  cuiloiity  than  for  the 
table. 

6796.  The  wkUe  AgUibiirp  are  a  besuttftil  and  omameDtal  itodc,  matching  well  in  color  with  the 
Embden  Mcee.    Th^  are  aaid  to  be  early  breederL 

CT37.  TV  camvan  backed,  bred  only  on  the  Potowmac  and  Suaqudianna  riven,  are  of  very  recent  taitro. 
doetion  fh»m  America,  and  are  only  to  be  found  in  a  few  placet  near  Liverpool;  tfacy  are  add  to  be  the 
belt  in  the  wcnid,  and  if  to  will  soon  become  better  known. 

6788.  The  Muscovy  dvek  (A,  Moschata,  L.),  is  a  native  of  Brazil,  but  domesticsted  in 
Europe.  It  is  a  curious  daik-colored  bird,  distinguished  by  its  naked  face,  kept  more  out 
of  curiosity  than  use ;  to  be  retained  in  any  place,  they  must  be  reared  there  from  the 
egg,  otherwise  they  will  fly  away. 

6739.  Breeding.  One  drake  is  generally  put  to  five  ducks ;  the  duck  will  cover  from 
eleven  to  fifteen  eggs,  and  her  term  of  incubation  is  tiiirty  days.  They  begin  to  lay  in 
February,  are  very  prolific,  and  are  apt,  like  the  turkey,  to  lay  abroad,  and  conceal  their 
eggs,  by  covering  them  with  leaves  or  straws.  The  duck  generally  lays  by  night,  or 
early  in  the  morning ;  white  snd  light-colored  ducks  produce  similar  eggs,  and  the  brown 
and  dark^olored  ducks,  those  of  a  greenish  blue  color,  and  of  the  largest  size.  In 
Betting  ducks,  it  is  considered  safest  to  put  light-colored  eggs  under  light  ducks,  and  the 
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;  u  there  are  instances  of  the  duck  turning  out  with  her  bill  those  egp  wUcb 
were  not  of  her  natural  color. 

6740.  During  incubatUmf  the  duck  requires  a  secret  and  safe  place,  rather  than  ay 
attendance,  and  will,  at  nature's  call,  cover  her  eggs,  and  seek  her  food,  and  the  refrofameot 
of  the  waters.  On  hatching,  there  is  not  often  a  necessity  for  taking  away  any  of  ifae 
brood,  barring  accidents ;  and  having  hatched,  let  the  duck  retain  her  young  upoo  the 
nest  her  own  time.  On  her  moving  with  her  brood,  prepare  a  coop  upoo  the  shoit 
grass,  if  the  weather  be  fine,  or  under  a  shelter,  if  otherwise:  a  wide  and  flat  disk  of 
water^  often  to  be  renewed,  standing  at  hand  ;  barley,  or  any  meal,  the  first  food.  la 
rainy  weather  particularly,  it  is  usoTul  to  clip  the  tails  of  the  duelings,  and  the  sir- 
rounding  down  beneath,  since  they  are  else  apt  to  draggle  and  weaken  tbemselTes.  TW 
duck  should  be  cooped  at  a  distance  from  any  other.  "Die  period  of  her  coa6neoiait  to 
the  coop,  depends  on  the  weather  and  the  strength  of  the  ducklings.  A  fortnight  leaai 
^e  longest  time  necessary ;  and  they  may  be  sometimes  permitted  to  enjoy  the  pood  at 
the  end  of  a  week,  but  not  for  too  great  a  length  at  onc^  least  of  all  in  c^  wet  weather, 
which  will  affect,  and  cause  them  to  scour  and  appear  rough  and  draggled.  In  sodi 
case  they  roust  be  kept  within  a  while,  and  have  an  allowance  of  bean  or  pea-mesl  miioi 
with  their  ordinary  food.  The  meal  of  buck-wheat  and  the  former  is  then  proper.  Tht 
straw  beneath  the  duck  should  be  often  renewed,  that  the  brood  may  have  a  dry  aad 
comfortable  bed;  and  the  mother  herself  be  well  fed  with  solid  com,  without  an  inple 
allowance  of  whidi,  ducks  are  not  to  be  reared  or  kept  in  perfection,  although  tbejr 
gather  so  much  abroad. 

6741.  Duck  eggs  are  often  hatched  by  heiu,  when  ducks  are  more  in  request  tfau 
chickens ;  also  as  ducks,  in  unfavorable  situations,  are  the  more  easy  to  rear,  as  man 
hardy ;  and  the  plan  has  no  objection  in  a  confined  place,  and  with  a  small  stock,  vitlnat 
the  advantage  of  a  pond ;  but  the  hen  is  much  distr^sed,  as  is  sufficiently  visible,  and,  ii 
fact,  injured,  by  the  anxiety  she  suiTers  in  witnessing  the  supposed  perils  of  her  cfaildia 
venturing  upon  the  water. 

6742.  Ducks  are  Jattened,  either  in  confinement,  with  plenty  of  food  and  water,  or  fiiQ 
OS  well  restricted  to  a  pond,  with  access  to  as  much  solid  food  as  they  will  eat ;  vlaA 
last  method  is  preferable.  They  fatten  speedily,  in  this  mode,  mixing  their  hard  mat 
vrith  such  a  variety  abroad  as  is  natural  to  them,  more  particularly,  if  already  in  good 
case ;  and  there  is  no  check  or  impediment  to  thrift  from  pining,  but  every  mouthful  tdk 
and  weighs  its  due  weight.  A  dish  of  mixed  food, is  prefierable  to  white  cons,  ud 
may  remain  on  the  bank,  or  rather  in  a  shed,  for  the  ducks.  Barley,  in  any  form,  sbooM 
never  be  used  to  fatten  ducks  or  geese,  since  it  renders  their  fierii  loose,  wooUyi  so^ 
insipid,  and  deprives  it  of  that  high  savory  flavor  of  brown  meat,  which  is  its  valu^e 
distinction ;  in  a  word,  rendering  it  chickeny,  not  unlike  in  flavor  the  flesh  of  ordioair 
and  yellow-legged  fowls.  Oats,  whole  or  bruised,  are  the  standard  fattening  material  for 
ducks  and  geese,  to  which  may  be  added  pea-mea),  as  it  may  l>e  required.  Tbe  boose- 
wash  is  profitable  to  mix  up  their  food,  under  confinement ;  but  it  is  obvious,  wiiilst  tlMT 
have  the  benefit  of  what  the  pond  affords,  they  can  be  in  no  want  of  looae  food.  Acoros 
in  season,  are  much  affected  by  ducks  which  have  a  range  ;  and  they  will  thrive  so  tnudi 
on  that  provision,  that  the  quantity  of  fat  will  be  inconvenient,  both  in  cooking,  and  upon 
the  table.  Ducks  so  fed,  are  certainly  inferior  i{i  delicacy,  but  the  flesh  eats  lugb,  aodB 
far  from  disagreeable.  Fed  on  butcher's  offal,  the  flesh  resembles  vriild  fowl  in  IhTjv, 
with,  however,  considerable  inferiority.  Offhl-fled  duck's  flesh  does  not  emit  the  aboam- 
able  stench  which  issues  from  offal -fed  pork.  When  h've  ducks  are  plucked,  only  a  ssuU 
quantity  of  down  and  feathers  should  be  taken  from  each  wing. 

6743.  Dccoys/or  wild  ducks.   Wild  ducks,  and  other  aquatic  birds,  are  fkeqnentlj  taken 
by  the  device  termed  a  decoy,  which,  in  the  low  parts  of  Essex,  and  some  other  marsbj 
districts;  may  be  considered  as  connected  with  husbandry.     A  decoy  is  a  canal  or  ditch, 
provincially  pipe,  of  water  (J^.  723.),  with  a  grassy  sloping  margin  (I)  at  its  junctiafl 
with  a  river  or  larger  piece  of  water  (8),  to  invite  aquatic  fowls  to  sit  on  and  dress  tkir 
plumage ;  but  in  other  parts,  covered  with  rushes  and  aquatic  plants  for  CDOceabncot 
Along  the  canal  of  the  decoy  are  placed  reed  fencea  (2,  9),  to  conceal  the  deeoy-m»  and 
his  do^  from  the  sight  of  the  ducks.     There  is  an  opening  in  this  fence  (S),  where  die 
deooy*4nan  first  shows  himself  to  the  birds  to  force  them  to  take  the  water;  and  htvag 
taken  it,  the  dog  drives  them  up  the  canal,  the  man  looking  through  the  ^***^ 
different  ptaoes  (4, 5,  6)  to  frighten  them  forward.     At  the  end  of  the  ainal  is  a  taiad 
net  (7;,  where  tne  birds  are  finally  taken.     In  operating  with  this  trap,  as  the  wifcidoo 
is  a  very  shy  bird,  and  delights  in  retirement,  tbe  first  step  is  to  endearor  to  ^^J^ 
given  water  a  peaceful  asylum,  by  suffering   the    ducks  to  rest  on  it  vndiitu'bed. 
Tb»  same  love  of  concealment  leads  them  to  be  partial  to  waters  whose  o>*|^ 
abound  with  underwood  and  aquatic  plants;  hence,  if  the  given  water  is  ^!^^. 
famished  with  these  appendages,  they  must   be  provided ;   for   it  is  not  nA^^ 
alone  which  leads  them  into  these  recesses,  but  a  search  after  food  also.    At  ccrtam 


timei  of  tlw  d«y,  when  wild  foirl  ira  off  tbeir  (nd,   they  in  equmllj  delighted  with 
a    Hnaoth,  gnmy   mirgin,    lo   idjiut  aod  oil  tbeir  plumige  upon.      On  the  cIok- 


pMtured  nm^ini  of  large  vaten,  &ei]umWil  bjr  wild  rovl,  hundred!  maj  be  wen 
■iDD^ng  tbenuelTa  in  tbU  waj ;  and  perhaps  nothing  drawi  tfaem  ■ooiwr  to  ■  water  tbau 
a  conrenienty  of  Ibii  kind :  bence,  it  become*  naenliallj  nccanuy  to  Hicceei,  to  proride 
a  sraani  ihelnng,  MDOOth-ihaTen  bank  [I)  >t  the  mouth  of  the  decoj,  in  oidcT  la 
<lniw  the  fbwl,  not  oalfto  tbewueret  large,  but  to  tbededred  pertofiL  Uaiing.br 
ttioe  meani,  allured  them  to  the  nuulb  of  tbe  decoj  ;  the  difficulti«  that  remain  we, 
thote  of  getting  them  offtbe  bank  into  tbe  water,  without  taking  wing,  and  of  leading 
them  up  the  canal  to  tbe  mare  which  is  Mt  for  them  in  the  moit  eaij  manner. 

tnt*.  Imnr^tTto  grt  Hum  DfikfhaiA  Into  lilt  vMfT.ti'v  linectHur  (the  sure  like  i  ftn  the  iKOrrl, 
whieii  ihouM  Ileal  Ann  behind  tlw  (trnn  or  nedk  ^,  Sj  wEIck  li  pJiliad  Iv  tlw  iMe  or  tbe  caul  lo  btde 

[™ll)»r'™-   On  ■™liiiUiediK,ihediickinnblnlolh«wileri 
Ih*  wiki  Rnil,  a  pure!  [ptfbaca  ei(hl  or  ten)  of  dMa^-ducki  •biHlibt  iBlHd,  wblch 

DHMd  in  bria|Li(  ibaD,  iiIUi  (naieroonU*iKa,ia  UMtaak.    AtHinullMie 

ruer.lheiBuktIbrlhedtest.  at  the  head  oTahlcb  their  barr'- '-'-■  ------  —-■ 


XBi  ftoD  tbeihs.    lite  wild  diiiJii  Ibllov  ;  wlritaibtdoeVniadrifdiia 
artbdtattMid«  ftom  the  trap  thej  ate  tnterinc    Wtin,M«nw 
rwbllaobeeniDitbiinntloa  Itanuih  petivboln  In  the  iced  ikRen,  mm  the 
.^M».c_uum:>  tit-tiofj  del  which  eerm  iDd  uidaiH  the  upper  nit  ef  tlie  cml,  he  ihei  hinueir, 

turalcanopr,  lOnBaderieedteDdlHilriulics,  tbev  Ml  ifaln  Into  tJie  water,  lud,  being  aTraU  to  rtwle,  tbe 

man  belngcliiH  behind  theei,tberp(uh  Ibnisnl  into  UMtallorthe  tunnel  net,  uhlchlcrmlnttntbedecoj. 


I.  nifarm  tflkt  fipt  or  immal  ou^t  to  rmiilile  the  oatlet  ef  a  Mtnnl  brook,  or  inatunllnletor 
nCUw DriDcliial  •nier.  Tb*auHllhoilfbltobendaiiI,lUHl(recaHlic<iiiBnenHnl,Ihit  tlienildfewl, 
T,  and  while  Otti  htn  jtt  the  power  otrecalkctlan,  ma^be  IndiKfll  to 
d  fbr  the  lame  wine  n  eiuIN  to  be  cfoohe^  Ihm  iti  inwanl  narrow* 
fliW  iwtaii.hepwwlTeiC  Iha  lawet  lan  •<  >  Frioch  b<m  ti  can. 

iDTailaiBTtbaiaBbehHL  A  niatinil  ciminutonn  renulu  m  to  be 

expliilDgd.    ItlitbelnTaibbhulonorwIUitawliotakewtivwlttatheteheaditowanlilw  wlndjuxllili 

-' '-ipcudam  toaitnut  to  lake  than  la  a decn,  unleaibawiadUowdowntliepIri,  te,  wtaHe 

ay  b  tolaewardorthsa,  tbejhavt  kftBTUpl*  togpvpthe  p^iev  nukiDi  ture  of  an  r '-- 

Hild  anbaUi  wnie  (i  dtciimiUnM  ilwan  to 
iUUI,a(cMne,wilh  thell  llewU  towaid  the 


"rs?!.?' 


6T46.  The  joote  (Amu  anier,  L.,  Jg.  TS4.)  is  a  ne- 
ti*e  of  Britain,  and  moat  part*  of  tbe  north  of  £utDpe, 
btil  lees  common  than  tbe  duck.  The  fleA  of  thu  com' 
!a  of  gtXM  is  hi^l;  Miniilant, 
t,  and  of  a  pubncant  tendency, 
the  lame  goote  i%  more  tender  than  that  of 
lid,  which  tartes  of  fish,  but  either  kind  ii  onlj 
a^pted  (or  good  itoniacba,  and  powerful  digesdoo,  and 
should  besiwingljF  uced  li/  IbasedtnBrr  and  weak,  or 
penon  talgect  to  cutanmiua  diieeew,  Tbe  &t  of  tba 
'  peeuliarly  subtle,  peiM' 


ieSnhofth< 


1046  PRACTICE  OF  AGRICULTURE.  Pakt  III. 

well  Mitbcntieited  ingtances  being  oo  record  to  the  extent  of  70  and  80  yean.  The  bert 
geese  in  EogUnd  are  probably  to  be  found  on  the  borders  of  Suffolk  and  Motiblky  and 
in  Berkshire ;  but  the  greatest  numbers  are  in  Lincolnshire,  whence  they  are  sent  in  diovs 
to  London  to  be  fed  by  the  poulterers,  some  of  whom  fatten  in  the  Tidnity  of  the  metro- 
polis above  five  thousand  in  a  season. 

6747.  Of  variaies  and  ^teciei  there  are  several,  the  former  differing  in  color,  as  black, 
white,  and  grey,  and  also  in  size.  Hiere  is  also  the  Spanish  vrhite  goose,  and  large 
white  Embden  goose,  the  latter  in  most  esteem.  When  one  has  seen  a  wild  goose,  sayi 
Pennant,  a  description  of  its  plumage  will,  to  a  feather,  exactly  correspond  with  any 
other.  But  in  the  tame  kinds,  no  two  of  any  species  are  exactly  alike ;  difiermt  in 
their  sise,  their  colors,  and  frequently  in  their  general  form,  they  seem  the  mere  crea^ 
tureft  of  art;  and  having  been  so  long  dependent  upon  man  for  support,  tbej  seem  to 
assume  forms  entirely  suited  to  his  necessities. 

6748.  There  is  a  CkhUMe  vpeaet  {A.  cygruidet),  and  an  American  goose  (^.  cnw- 
denm).  The  Chinese  species  is  a  domestic  bird,  but  as  yet  little  known  in  this  oouniry. 
It  is  longer  and  narrower  in  the  body  than  the  common  goose,  and  stands  higher  on  the 
legs.  The  Canadian  goose  is  domesticated  in  several  places,  and  is  not  consideied  un- 
common in  England.  It  is  the  most  ornamental  of  tlie  goose  kind  on  vrater  in  pleasure 
grounds,  and  is  abundant  in  the  Duke  of  Devonshire's  park  at  Chisvrick. 

6749.  Breeding.  One  gander  is  generally  put  to  five  geese :  the  goose  lays  from 
eleven  to  fifteen  eggs ;  and  the  period  of  incubation  is  from  twenty-seven  to  thirty  day«. 
A  nest  should  be  prepared  as  soon  as  the  female  begins  to  cany  straw  in  her  bill,  and 
by  other  tokens  declares  her  readiness  to  lay.  This  is  generally  in  March,  and  some- 
times two  broods  are  produced  vrithin  the  season,  an  advantage  obtainable  by  high  ittd- 
ing  through  the  winter  with  sound  com,  and  on  the  commencement  of  die  brcedinf: 
season  allowing  them  boiled  barley,  malt,  fresh  grains,  and  fine  pollard  mixed  up  with 
ale  or  other  stimulants.  A  good  gander  sits  near  his  geese  whilst  they  are  aittiiig,  and 
vigilantly  protects  them.  Feeding  upon  the  nest  is  seldom  required ;  and  it  is  unneoo- 
aary  to  take  any  of  the  goslings  from  the  mother  aa  hatched  ;  but  pen  the  goose  and  her 
brood  at  once  upon  dry  grass  well  sheltered,  putting  them  out  late  in  the  morning,  or 
not  atjdl  in  severe  weather,  and  ever  taking  them  in  early  in  the  evening.  Tbe  fint 
food  may  be  similar  to  that  recommended  for  the  duck,  such  as  barley  meal,  bruised 
oats,  or  tine  pollard,  with  some  cooling  green  vegetables,  as  cabbage  or  beet  leaves 
intermixed. 

6750.  Rearing.     At  first  setting  at  liberty,  the  pasturage  of  the  goose  should  be 
limited,  otherwise,  if  allowed  to  range  over  an  extensive  common,  the  gulls  or  goslings 
will  become  tired  and  cramped,  and  some  of  them  will  hl\  behind  and  be  lost.     Mowbrsy 
advises  to  destroy  all  the  hemlock  and  nightshade  in  their  range,  and  he  says  he  has  known 
them  killed  by  swallowing  sprigs  of  yew.     As  the  young  become  pretty  well  feathered, 
they  become  also  too  large  to  be  brooded  beneath  the  mother's  wing,  and  as  they  will 
then  sleep  in  groups  by  her  side,  they  must  be  well  supplied  with  straw  beds,  whicb 
they  will  convert  into  excellent  dung.     Being  able,  says  Mowbray,  to  frequent  the 
pond  and  range  the  common  at  large,  the  young  geese  will  obtain  their  living;,  aod  fiew 
people,  favorably  situated,  allow  them  any  thing  more,  excepting  the  vegetable  produce 
of  Uie  garden.     But  it  has  been  his  constant  practice,  always  to  di^Nsnse  a  modcnfe 
quantity  of  any  solid  com  or  pulse  at  hand,  to  the  flocks  of  store  geese,  both  motiuag 
and  evening,  on  their  going  out,  and  their  return,  together,  in  the  evening  more  especially, 
with  such  greens  as  chanced  to  be  at  command:    cabbage,  mangeUwurael  leaves, 
lucem,  tares,  and  occasionally  sliced  carrots.     By  such  full  keeping  £s  geese  vrere  ever 
in  a  fleshy  state,  and  attained  a  large  sixe ;  the  young  ones  were  also  forvrard  and 
valuable  breeding  stock.     Geese  managed  on  the  above  mode,  wiU  be  speedily  lattciwd 
green,  that  is,  at  a  month  or  six  weeks  old,  or  after  the  run  of  the  com  stubbles.     Two 
or  three  weeks  after  the  latter,  must  be  sufficient  to  make  them  thoroughly  iat.     A  goost 
fattened  entirely  on  the  stubbles,  is  to  be  preferred  to  any  other ;  since  an  over-fattened 
goose  is  too  much  in  the  oil-cake  and  grease-tub  style,  to  admit  even  the  ideas  of  deli- 
cacy, tender  firmness,  or  true  flavor.     But  when  needful  to  fatten  them,  tbe  feeding- 
houses  already  recommended  for  hens  (6713.)  are  most  convenient.     ¥rltfa  dean  aod 
renewed  beds  of  straw,  plenty  of  clean  vrater,  oats,  crushed  or  otherwise,  pea  or 
bean  meal  (the  latter,  however,  coarse  and  ordinary  food),  or  pollard  mixed  up  with 
akiramed  milk,  geeae  will  fatten  pleasantly  and  speedily. 

6751.  Feathers,  Pennant,  in  describing  the  methods  used  in  Linccdnshire  in  mansg- 
ing  geese,  says,  **  they  are  plucked  five  times  in  the  year ;  first  at  Lady-day  for  the 
fkithers  and  quills^  and  four  times  for  the  feathers  only,  between  that  and  Micfaaehnas." 
He  says,  he  saw  the  operation  perfinrmed  on  goslings  of  six  weeks  old,  from  which  tbe 
feathers  of  the  tails  were  plucked,  and  that  numbers  die  of  tbe  operation,  if  the  wcatber 
inuDodiately  afterwards  proves  cold.     Lean  geese  furnish  the  greatest  quantity  of  dowo 


•M  ftcAom,  and  of  the  bat  quality.  Thii  Mams  a  cnid  practice,  and  tunjj  wen 
better  left  oC 

6753.  The  iwan,  {Jtuu  ahr,  L.,  Jig.  795.)  it  a  natiTe  of  Eagland,  bat  not  com- 
mon ;  it  is  chiefly  found  on  the  H*nin  and 
the  TrenL  InfarniertiiTici  theswanformed 
a  diib  of  nDbellishment  at  great  feajti  i  but 
now  the  cygnets,  or  young  only  are  eaten, 
and  that  after  a  peeuliar  preparation.  For. 
tnerly  Ihey  were  fallened  il  Norwich  for  the 
city  ftait,  and  comminiled  a  guinea  each.  ' 
Tfaa  fool  of  the  iwan  poraessea  nearly  the 
aame  properly  aa  that  of  the  goojc  ;  snd  the 
■kia  wu  formeriy  held  to  contain  medical 
propertie*.      At  preunt  iwani  aie  chiefly  to 

be  cooiideml  at  oniamental  in  pleuure  groundi,  clearing  water  from  wecdi,  and  oc- 
casionally affording  cygnet  and  some  twan  down  feathen  and  quills.  It  is  a  curitma 
drcumstaace  that  the  ancients  considered  the  swan  as  a  high  delicacy,  and  aiMlBiiied 
tiom  the  flesh  of  the  goose  ai  impure  and  indigestible. 

6753.  Farktia  or  ijmif.  The  common  s<ran  differs  in  color ;  the  hlack  is  rate,  aa 
eyery  schoolboy  knows.  The  swan  goose,  Muscovy  goose  {A.  hybrida,  L.),  is  a  nati*e 
of  Cjuinei,  and  ii  a  sort  of  middle  species  between  the  swan  snd  the  goose,  and  unites  so 
well  with  the  latter  as  to  cause  liule  or  no  perceptible  difference  in  the  progeny.  Thsj 
are  sufiiciently  common  In  Enghind,  and  distinguished  by  theirerecl  gait,  and  the  scream- 
ing which  they  continue  during  almost  tbe  whole  day,  without  any  obvious  incitement. 

6754.  Bearing.  The  swan  leads  like  the  goose,  and  hu  the  same  fsmiliarity  with 
ila  keepers,  kimlly  and  eagerly  receiving  bread  which  i«  oflered,  although  It  is  a  bird  of 
courage  equal  to  its  apparent  pride,  and  both  the  cock  and  hen  are  extremely  dangeroua 
toapproach  during  incubation,  or  whilst  their  brood  it  young,  as  they  have  sufficient 
muscular  force  to  break  i  man's  arm  with  a  stroke  of  their  wing.  They  both  lalior 
hard  in  farming  a  neat  of  water  plants,  long  grass,  and  sticks,  generally  in  some 
retired  part  or  inlet  of  the  bank  of  the  stream,  or  piece  of  waler  on  which  they  are 
kept.  Tbe  ben  begins  to  lay  in  Febmary.producing  an  eggevery  other  day,  until  sbe  haa 
deposited  seven  or  aght,  on  which  slie  tits  six  weeks,  although  BulTon  says  it  is  nearly 
two  months  before  the  young  are  eicluded.  Swans'  eggs  are  much  larger  than  those 
of  a  goose,  white,  and  with  a  bard,  and  sometime)  tuberous  shell,  llie  cygnets  are  ash- 
colored  when  they  first  quit  the  ibeU,  and  for  som>  '  ' 
change  their  color,  nor  begin  to  moult  their  plnn 
assume  their  perfect  glossy  whiteness,  until  advanced  in  their  sccotkI  year. 

6155.  Fealhen  artd  doara.  Where  the  living  swan  is  plucked,  only  the  ripe  down 
should  be  taken  from  each  wing,  and  four  or  Are  feathers.  This  may  be  repeated  ta 
tbe  eitent  of  three  times  in  the  course  of  a  summer. 

ET56.  TliebtiUard,  (Oltilonln,  L.,  Jtg.1^6.),  is  a 
native  of  England,  the  largest  indigenous  land  bird 
in  Europe  I  the  cock  generally  weighing  from  iwenly- 
fl*e  to  twenty-seven  pounds.  The  neck  a  (bot  long, 
tbe  kgs  a  foot  and  a  half.  It  flies  with  tome  little 
diOculty.  The  bead  and  neck  of  the  cock  ash  co- 
lored ;  the  back  barred  tnnsveneiy  with  black  and 
blight  nut  color.  Tbe  greater  quill  festhen  black,  j 
the  belly  while ;  the  tail,  consisting  of  twenty 
f^atbcra,  marked  with  broad  black  bars :  it  has  three 
thick  toes  before  and  none  behind.  There  are  up- 
warda  of  half  a  dtneo  tpedes  of  thia  bird,  two  or 
threeofwhichCAIHcanlaiecrestcd.  The  little  buttard 
(0.  tatmi),  differachieflj  in  die,  not  being  larger  than 
a  pbeonnt.  Bustards  were  known  to  the  andenu 
in  Africa,  and  in  Greece  and  9yriB ;  are  supposed  to 

live  about  fifteen  yean;  are  gregarious,  and  pair  in  spring,  laying  only  two  eggs,  neariy 
of  the  size  of  a  goose-egg,  of  a  pale  olive  brown,  marked  «i£  spats  <tf  a  &ier  hue. 
Iliey  lit  about  five  weeks,  and  the  young  ones  run,  like  partridges,  as  soon  as  delivered 
from  the  shell.  Tbe  cocks  will  fight  until  one  is  killed  or  falls.  Tbeir  flesh  has 
ever  been  lield  most  delicious ;  tbey  are  fed  upon  tbe  tame  food  at  the  turkey.  There 
were  foimtvly  great  flocks  of  bustards  in  thia  country,  upon  the  wastes  and  in  the 
wolds,  panictilarly  in  Norfolk,  Cambridgeshire,  and  Dorset,  and  in  various  partt  of 
ScMluid,  where  tbey  woe  hunted  srith  greyhounds,  and  were  easily  taken.  Buffon  was 
talMiken  in  hii  auppoaitian  that  these  bJJrds  are  incapable  of  being  propagated  in  the  do> 
3X4 
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mesdc  state,  ch&efly  on  acoouot  of  the  difficulty  of  providing  them  with  proper  Ibod^  wtiA, 
in  their  wild  itate,  be  describes  to  be  heoth-benies  and  Uige  eafth-womis.  l^wdbttAy  the 
haw  or  wbite-tboni  berry  might  succeed  equally  well.  To  those  who  aim  at  variety 
and  novelty  in  this  line,  the  bustard  appears  peculiarly  an  object  for  propaigation  and 
increase,  since  the  flesh  is  of  unrivalled  excellence ;  and  it  is  probable  this  fowl  will 
render  great  weight  of  flesh  for  the  food  consumed. 

Sect.  IV.  Dueaset  of  PouUry. 

6757.  The  diaeaset  of  poultry  are  generally  the  result  of  improper  nourishment  and 
lodging,  and  the  best  mode  of  cure  is  by  the  immediate  adoption  of  such  as  is  prapo-. 
When  that  will  not  succeed,  very  little  help  can  be  derived  from  medical  asiarance ;  sc 
least  as  that  art  stands  at  present  with  respect  to  poultry.  In  fact,  as  Mowbray  obserres, 
the  far  greater  part  of  that  grave  and  plausible  account  of  diseases  to  be  found  in  ocr 
common  cattle  and  poultry  books  is  a  farrago  of  absurdity,  the  chief  ground  of  vfaicfa 
is  random  and  ignorant  guess*work. 

fl75B.  Comrnom  fomti  are  attacked  by  the  pip,  roup  or  catarrh,  the  flux,  comUpatkn,  and  veradn.  Tb« 
pip  b  an  outside  tkin  or  scale,  growing  on  Uie  tip  or  the  toAgue,  and  it  cured  br  tearing  cit  the  din  vidi 
the  nail  and  rubbing  the  tongue  with  Mlt  Impoethume  un  the  lump  is  called  the  roup,  wbkb  tow  it 
alio  applied  to  catarrh,  to  which  gallinaceous  fowls  are  very  subiect  The  impocthuoie  is  to  be  apatei, 
the  core  thrust  out,  and  the  part  washed  with  salt  and  water.  Generous  food  and  warmth  is  tfae  obIt 
cure  in  the  caurrli.  The  flux  is  to  be  cured  with  good  solid  food,  and  its  ooposite,  oonstinatMM  vicb 
scalded  bran  mixed  with  skim-^nilk  or  pot  liquor,  addmg  a  small  quantity  of  snipbur.  Vemio  amtr  n 
consequence  of  low  keep,  and  want  of  cleanliness ;  the  simplest  reinedy  is  to  allow  plenty  of  sand  aod  ashet 
for  the  birds  to  roll  in,  and  to  keep  their  houses  and  roosts  sweet  and  clean,  whifee-WMfalng  them  two  or 
throe  times  a  year. 

6759.  But  the  catarrh  is  the  chief  disease  to  which  chickens  and  fowls  are  liable :  and  wben  the  msladr 
becomes  oonflrmed  with  running  at  the  nostrils,  swollen  eyes,  &c  they  are  termed  roupj,  and  the  dinsie 
is  InllKtioua.  They  should  now  be  separated  and  kept  in  a  warm  apartment  and  well  M.  Roapr  faav 
sddom  lay,  and  their  eggs  are  unwholesome.  In  chiduns  this  disease  is  called  the  ch^k;  they  are  scca 
shivering,  pining,  and  ofing  in  corners,  apparently  flrom  cold,  though  they  are  in  fact  in  a  rvct.  Abos- 
dant  warmth  and  rich  food,  are  the  only  remedies. 

6760.  Broken  /«s«,  tt*mi^  or  lte»,  nuy  be  set  and  spliced,  and  will  recover ;  the  head  being  rawandte 
eyes  blinded  fh>m  fighting,  wash  the  eyes  with  milk  and  water,  and  the  head  alternately  with  braady  ia 
which  is  a  fHr  drops  of  laudanum,  and  with  flresh  butter.  A  cock*s  spurs  being  too  long.  Impeding  &» 
walk  and  wounding  his  l^s,  they  should  be  cut  carefully  with  a  sharp  pen-knifb,  but  hoc  toe  acar  tbe 
quick,  every  three  months^ 

676L  Geese  are  subject  to  the  gargle,  or  stoppage  in  the  head,  the  oonseauence  of  eold.  Howe  tbe 
patient,  and  give  garllek  beat  up  with  (Vesh  butter ;  or  toast  and  ale  with  a  little  confinement  will  succeed 
equslly  welL 

6762.  AU  poultry f  wben  young,  are  apt  to  be  carried  off  by  rats,  and  other  vennln,  which  most  wAa 
be  vigilantly  guaided  against,  or  destroyed. 

SxCT.  V,    Of  Birds  of  Luxury,  which  are,  or  may  be,  cultivaied  by  Farmers 

6763.  J7mis  0^ /uawry  include  the  pigeon,  pheasant,  partridge,  quail,  singiiig  bird^ 
and  birds  kept  as  curious  objects. 

6764.  Cf  the  pigeon,  {Columba,  L.)  there  are  three  species,  and  many  varieties  ia 
cultivation.       The  species  are,  the    common,  ring,  and  turtledoves,  all  natifcs  of 
Britain.     The  varieties  of  the  common  pigeon,  enumerated  by  Linnaeus,  amount  to 
twentv-one ;  but  those  of  the  pigeon  fanciers  to  more  than  double  that  number.    H* 
ring-dove  (C  palumbus,  L.),  and  the  turtle-dove  (C.  twrtur),  with  the  greater  number  of 
the  varieties,  are  cultivated  only  by  a  few  persons  known  as  pigeon  lancien:  biitfhe 
common  pigeon  of  different  colors  is  cultivated  for  the  table.     The  flesh  of  tbe  yonng 
pigeon  is  very  savory  and  stimulating,  and  highly  valued  for  pies ;  that  of  the  full  ago) 
pigeon  is  more  substantial,  harder  of  digestion,  and  in  a  considerable  degree  heaiiiv. 
Black  or  dark  feathered  pigeons  are  dark  fleshed,  and  of  high  flavor,  inclining  to  tbe 
game  bitter  of  the  wild  pigeon.     Ught  colored  feathers  denote  light  and  deh'caie  leik 
Tbe  dung  of  pigeons  is  used  for  tanning  upper  leathers  for  shoes ;  it  is  also  an  excel- 
lent manure.     Pigeons  are  now.  much  less  cultivated  than  fonnerly,  being  fMind  is- 
jurious  to  com  fields,  and  especially  to  fields  of  peas.     They  are,  however,  very  oras- 
mental ;   a  few  may  be  kept  by  meet  farmers,  and  fed  with  the  common  poultry,  sod 
some  who  breed  domestic  fowls  on  «  huge  scale,  may,  perhaps,  find  it  worth  wink  to 
add  the  pigeon  to  their  number. 

6765.  The  variety  of  pigeon  most  suitable  for  the  common 
pigeon-house,  is  the  grey  pigeon  {fg.  727.),  inclining  to  ash- 
color  and  black;  which  generally  diews  fruitfulneas  by  the 
redness  of  the  eyes  and  feet,  and  by  the  ring  of  gold  color 
which  is  about  the  neck. 

6766.  The  varieties  of  the  fancy  breeders  are  numerous,  and 
distinguished  by  a  variety  of  different  names,  as  carriers  (J^. 
72,8  a) ;  croppers,  powters,  horsemen^  runts,  jaoobines,  turbits, 
helmets,  nuns,  turoblerB  {b)  ;  bartw,  petits,  owls,  spots,  tnimpetars,  ahakeis,  tnma^ 
finikins^&c.     From  these,  when  differently  paired,  are  bred  bastard  pigeons;  tbu 


Young  birds  called  ■qtixkniihauldbecbofn),  ■■  tbeold 
•n  4pt  to  flf  iwif. 

nn.  In  trii<«te,ihepl(eaalHiti»Bhlt>cg«i,whkli|irn(lii»;«iiiciii»afdmraiilHic(.  What 
tlwiniml'U.  uie  hnala  lit!  lUtom  dajn,  dm  liidudlii(  Uw  ilitH  dijn  ilw  )•  oapl^Ml  In  lijlia,  ind 
li  nUntd  u  Inuinlt  bi  (he  mth.  The  turn  en  lenedli  sceUir  rrfuUr.  The  ftnule  umiMj  iki 
(nn  ibout  are  In  Ibe  eroitiit  tin  Bin  tht  Bnt  nomlng ;  ifwhkh  ttmelli*  male  Hi|ii>Uai  hvptoce, 
■liOeiliekaiceUainftwIiiuMilinMl.'niatkeTiltiiltnHlelTtlUtlwjmintinlutAed.  tribe (bult 

inf  »H  en  batcbedt  ttHjanir 

. , MTtHy  upon  beneU;  ud  nerer 

H  toteUalhUefbod,    Afta  tlila  Iber  en  M  ibgot  t(a  iUti,  with 

tWt  Uw  cnTlu  anntlte  of  Ibelr  joung  cnet,  wtia  nc^n  li  rerr  Eragdllr,  Itli  <n>  af  Mipiiljinf  Oh 
ygiiniwUhtaediniBthecnp,  lBtilrifiorthe|il(*on.UBd,  dUftnftMiiiUiithtii.  The  plg«o  ba  the 
luiMU(v<K*iiTUnLtettiilHi  whlctakitaDquMpwiiUirtDtbtUiid.  InnratbatwendlMOed 
br»  CBlBeoI  ■ulonM,  It  m  fbond  IhiLBpoD  blowing  Ibe  di  Into  the  uliidflpe,  It  dUtmded  the 
nop  or  (uDct  to  HI  awniiow  ilM.  Flgnai  tfa  oiIIrIj  upon  inliiiiidnlet)  th<•eb<lBculud((lt•■ 
lbaT  tn  ibe  rob,  an  Jlaaitaa  la  pnunlon  u  tb>  bbd  laji  lalti  BroTMoB.  Y«uu  liltaaDi  are  nnr 
raTRHHH,  whiA  BieeiillaMi  Iba  (dd  oaeo  to  kij  In  n  man  pleDtlAU  miffit  tbia  onUbaiT,  and  to  alTe  It 
aoortoT  lulTBiaeaiBaoii  Is  the  crop,  to  make  II  It  rOr  ttatttmdv  ilaiaaclu.  The  Diraieniu  ilaiidi, 
aalMad  tai  air  and  the  beat  o(  the  blnfibadr,  an  the  necoBir  apfantiu  Ibc  lecr^nlamtofpaiiior 
■BlUt  fluid  (esBiIiuiiilfoiUKliilieoo^BiUllIibiitu  the  food  maeeratei,  It  atao  fwdla,  and  Iba  tun li  cm. 
•IdenblrdlMed.  irib«ao|im»  fllMwitb  wlid  lutMancei,  the  Urd  mild  not  oonmetUiW  it  I* 
obrloui  the  Urd  baa  the  psirai  la  eomtiwai  Hi  enn  u  plmuie,  and,  bj  dbcbaiiiBi  the  air,  can  diire 
the  RiodoM  alio,  abich  ti  Kncd  up  the  gullet  whh  (laal  (Ma.  TlM  jaunc  auall)' reeein*  tbli  tilbnla 
sriBbctlonltainlhe  crop  three  Urns  *  dar.  The  maleRw  tb*  mod  nut  hedi  the  roonc  hmalb  and 
the  old  tanale  pgffonM  tbc  hib*  onTlco  for  the  joung  mala.  WbDe  Ibejouni  in  weak,  Ibe  oMoDee 
nqiplT  them  with  food  aiaeaniaduliiMi  to  Ibdr  tender  frame;  liDt,ai  ther  gaui  atreagtb,  the  numli 
elite  It  IfB  pnianllan,  and  at  lait  diiee  th«a  out,  when  a  cmtne  antlle  obllaea  Ibeia  to  ihift  fbr 
UiemKliHi  Fgr  wImb  plgeoni  have  plcnlj  of  And.  Uiev  donotwiit  toe  the  total  dim  Inlon  of  Uwir 
Toung;  IttwngmanDOUD  thing  torn  young  obci  flcdgod,  and  vggi  batching  ai  Che  nme  lime  and  In  the 

67ft)  7y^tfrmiapri/ie4tJ>pigroniot  diOtrent  aaeiare,  the  joungeit,  when  M  by  tbeoock  and  heu, 
■quaUi,  at  whkh  age  they  are  ncM  In  demand  Ibr  piCL  Uniler  Sx  monthi  nC  age,  thry  arc  tmned 
•qnnkFia ;  al  that  age  Ovj  btga  to  breed,  and  then,  or  earlier,  tber  are  In  the  flll«t  itate  Kit  remoral 

6TT0.  In  reaped  tafiod,  pigeoni  are  mlirelf  ^niioroui,  and  -rerj  delicate  and 
dtanlv  in  their  diet ;  tliey  ,will  KraMtiniea  eat  green  anHnaCic  *fgetabln,  but  ar«  fondeit 
of  Nedi;  aiidtareB,atuI^«iiMlleMldndof  htme-beani,  iitbe  moat  niitable  rood  both  in 
point  oTecoDoni;  and  fattening  qualitieh  Pease,  wheat,  biick-wbeat,  and  enn  barley, 
«<Ui,  ftc,  an  alio  eaten  b;  pigeons,  but  old  tam  maj  be  reckoned  tbeir  ler;  beat  food ; 
DCir  tares,  pease,  or  beans,  are  nckoned  scouring.  Whererer  pigeons  are  kepi,  the  beat 
«a;r  to  keep  them  chiefly  at  home,  and  thereby  both  prerent  tbeir  being  los^  and  their 
doing  injury  to  com-cropa,  is  to  feed  Ihem  irell :  this  is  also  the  only  way  in  irhich,  in 
modem  times,  they  will  afford  abundance  of  fat  and  deliCBte  squabs  for  tfie  table,  which, 
well  fed,  they  irill  do  every  month  in  the  year,  and  thus  aSbrd  a  constant  supply  of  deli, 
cate  icimuUting  food.  Pigeons  are  generally  fed  in  the  open  air  adjoining  ibrar  note  or 
hotiae ;  but  in  inclement  weather,  or  lo  attach  new  pigeons  to  their  home,  both  fbod  and 
water  thould  be  giren  inlcniaily.  llat  this  may  be  done  without  waMe^  and  wiihoat 
frequently  disturbing  the  birds,  two  oontriraticei  are  in  use;  the  firet  is  the  meat-box  or 
hopper,  fraa  wbenee  grain  or  pulae  deacenda  from  the  hopper  aa  eaten  out  of  ■  nnall 
•hallow  box ;  the  next  is  the  tBaUr-6oUle,  an  orate,  long,  naked  bottle,  revened  in  a 
amall  baain  to  which  itierrea  aa  a  reserroir.  Any  bottle  will  do,  but  the  pigeons  ara  apt 
■o  alight  on  and  diity  such  oi  when  reversed  present  a  Hat  top. 

6771,  P^aDni  being  find  ^  mill,  what  is  called  a  p^miH»J  is  placed  in  tbemidotof 
the  [HgKKt-houae,  or  in  the  open  air  near  it.  It  aeenu  these  birds  are  fbnd  of  salt  and 
hot  subatanco,  and  constantly  awaUow  soiall  aUmes  lo  proniole  digestion.  The  M/lnst 
ia  thus  compooed ;  gravel  or  driii^and,  uitetnous  loam,  the  rubbish  of  an  old  wall,  or 
line,  a  f^loo  of  CKh ;  should  lime  be  anbstituted  for  ruMnsh,  a  less  quantity  of  the 
former  will  aulEce;  one  pound  of  cummin-seed,  one  handful  of  bay-salt ;  tnii  with  stale 
mine.  Ittcloaa  this  in  jars,  Corked  or  stopped,  holes  being  punched  in  the  sides,  to  admit 
■ha  btakf  of  the  pigeons.     These  may  be  placed  ^bnad,     lliey  ore  very  fond  of  this 


laiituK,  *tiil  h  pnmiti  tbcm  Ami  pecking  ihc  mortar  ftm  tba  rooA  of  thur  hoWi 
whidi  they  in  otberwiM  lerj  apt  to  do. 

6773.  CfeonJtwu  !■  one  of  (he  flnl  uhI  moit  important  consdenlioDi :  the  want  li 
it  in  ■  doTe-cote  will  «oon  render  tbe  place  ■  nuiunce  not  to  be  approacbccl,  and  tie 
birds,  bocb  foung  and  old,  will  be  so  co*eredwith  Tennin,  and  benneand  with  tbnr  on 
excremeot,  that  they  on  enjoy  no  health  or  cotnfoit,  and  mortality  li  often  so  indund. 
Mowbray's  were  cleaned  daily,  tboroughly  once  a  week,  a  tub  atandiag  at  hand  r<r1fac 
TCcepiioD  of  the  dung,  tbe  floor  covered  with  lifted  gravel,  ofteo  renewed. 

6773.  Pigean-lwutei  are  of  three  kinds,  unall  boarded  cam  fixed  on  poata,  trees,  or 
againil  the  endt  of  bokuea  :  loni  6tled  up  with  holei  or  neata  ;  and  detached  buildiafii. 
The  Gret  are  generally  too  imall  to  contain  a  infficifnt  brood,  and  are  alio  too  nibini 
to  variation!  of  temperature ;  and  the  last,  on  tbe  other  hand,  are  aow-t-dajs  loo  large, 
and  therefore  the  moat  luitable  for  the  farmer  ii  a  loft  or  tower  riling  from  a  building  in 
wbicti  nondiyoperationiscarriedon.  Tbeloftaoranyoftberarm-buildii^  at  adiuann 
from  the  tbreabing-machine  are  luitable,  or  a  loft  or  tower  over  any  detailed  buildiag 
will  answer  well ;  but  the  beat  situation  or  all  ii  a  tower  raised  fntm  the  mage  of  poul- 
try-buildjngi,  where  there  is  such  a  mnge,  as  the  pigeoni  can  thus  be  mor*  caan- 
tiently  treated,  and  will  feed  very  readily  with  domestic  poultry.  For  a  lower  of  ttiii 
ion,  the  round  form  should  be  preferred  to  the  square;  because  the  rati  cannoi  ■>  eisly 
come  at  them  in  the  former  as  in  the  latter.  It  ii  alio  much  more  commadious ;  as,  Ii; 
meaasof  a  ladder  turning  round  upon  an  aiis,  it  is  ponible  to  viiit  all  the  nesnin  lit 
bouse,  without  the  least  difficulty ;  which  cannot  be  so  cuily  done  in  a  house  of  di 


form.     And  in  order  lo 


should  be  covered  wilh  tin-platei  to  a  certain  height,  a 

■bould  project  out  three  or  four  inches  at  the  top,  to  pmem  uieir  gnuog  up  mon: 
fectually.      A  common    mode  in   France  ii  to  reise  a  boarded  room  on  a  strong  \ 
powerfully  braced  [Jig.  739.),  the  interior  sides  of  which  are  lined  with  boies  for 
Urdi  (a),  and  the  eiterior  east  and  west  lidea  with  balco- 
nies, or  silli  for  them   to  alight  on    and  e 
boiei    (6).      The   north  and  south  sides  are  lined  with 
boxes  inside,  but  without  openings,  as  being  too  cold  on 
the  one  front,  and  too  warm  on  tbe  other. 

GTT1.  The  aUeriar  of  tht  pignn-hmue  must  be  lined  ^ 
irith  nests  or  holes,  subdivided  either  by  stone,  aa  in  die 
ancient  mural  pigeon-houses;  hy  boards;  or  each  nest 
composrd  of  a  vase  or  vesael  of  earthenware  fiied  on  its 
side.  Horixontal  shelves  (Jig.  ISO.),  divided  vertically  at 
three  feet  distance,  are  generally  esteemed  preferable  to  _ 
730         every   other  mode;  the   width  of  the   shelf 

.     may  be  twenty  inches,  the  height  b 

JGt   shelf  and  shelf  eighteen  inches ;  and  a 

H    board   three   or  four  inches  high  is  carried  — 

J    along  tbe  front  of  tbe  partitions  to  keep  in 

I    the  nests.     Sometimea,  also,   a  partition  of 

J    similar  hdght  is  filed  in  the  middle  of  each 

J    three-feet  division,  which  thus  divides  it  into 

9    two  nests.     This,  Mowbray  and  Cirton  nm- 

-j    cur  in  recommending  as  likely  to  prevent  the 

■  young  from  running  to  the  hen  when  sitting 

n  over  fresh  eggs,  and  perhaps  occaBionLng  her 
to  cool  and  addle  them;  for  when  the  young 
are  about  a  fortuight  or  three  weeks  old,  a  good  hen  will  leave  them  to  tbe  cm  of  ik 
cock,  and  lay  again.  Some  prefer  brMding.holes  with  no  board  in  front,  for  tbe 
greater  convenience  of  cleaning  the  neata;  but  as  the  squaba  are  apt  to  Ml  out  by  >*« 
practice,  a  good  way  would  be  to  contrive  tbe  board  in  frunt  to  slip  |ip  and  down  is  i 
groove,  by  which  each  nest  might  be  cleaned  at  pleasure.  As  tame  pigeoos  seidoai  nk 
the  trouble  of  making  a  nest,  it  ii  belter  to  give  them  one  of  hay,  to  prevent  die  41' 
from  rolling.  There  are  also  straw  buckets  made  in  the  form  of  nests,  and  aliD  acBi' 
pani  of  eaitiwnware.  Where  pans  are  used,  it  is  cummun  to  place  a  brick  biCTMa 
them  (two  being  placed  in  a  breediug  hole],  for  the  cock  and  ben  lo  alight «,  but  so 
the  whole  straw  nesta  an  beit.  Tbe  pigeoD-houia  hat  too  entrances,  one  >  anUBOi 
tiled  dour  for  man,  either  on  the  ground  level,  or  lobe  ascended  toby  a  Udder,  staxd 
fonntrly  lobe  tbe  ease;  and  tbe  other  on  a  rising  above  the  rooT,  and  conaiE(iiigefn*ll 
hole*  three  or  four  by  twelve  or  fourteen  inchea  for  the  entraoce  of  the  pgean.  A 
aeries  of  ranges  of  these  arc  generally  placed  oicr  each  other,  in  a  boarded  fteol  lookiig 
(olbesonlfai  with  a  ibelf  U  each  tai^,  and  surrouoded  by  a  raw  of  iron  ^ika  t>  pe- 
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B  Ist  of  James,  c.  xxtii.,  thooting,  or  def  troying  pigeont  bjr  other 
I,  is  punUhable  by  a  fine  of  SOi:  tor  every  bird  killed  or  taken,  and 
le  oflbnce  may  be  proved  by  one  witness,  and  the  fine  Is  SU«.  to 


tact  them  (rom  cati.    Ibe  devAtion  of  pigecuuhousM  (Jlg»  7Si:)>  as  already  deseribed» 

are  of  endless  variety. 

6775.  The  breeding  holet  constitute  the  fixtures  of  the  pigeon- 
house  ;  its  vtensiU  are  the  hopper  and  bottle  already  described, 
(6770.)  a  barrel  or  bos  for  food,  a  step-ladder  to  reach  the  nests, 
and  some  other  articles  not  peculiar  to  this  department  of  rural 
economy.  The  pigeon-trap  for  enticing  and  entrapping  the 
pig^ns  of  others,  we  do  not  describe. 

6776.  Paeons  in  new  lodgings  are  apt  somelimes  to  forsake  their 
habitations.  Many  nostrums  have  been  recommended  to  prevent 
them  from  doing  so ;  but  if  squabs  be  selected,  cleanliness  and 
security  attended  to,  and  a  salt  cot  placed  in  or  near  the  house, 
there  will  be  little  danger  of  this  taking  place.  Fumigations 
with  highly  odoriferous  drugs  or  even  usafoetida  is  also  said  to 
attract  pigeons  to  a  neglected  dovecote,  or  attach  them  to  a  new 
one. 

6777.  Diseases  of  pigeons*      Fancy  pigeons,  being  many  of 

them  monstrous  productions,  are  very  subject  to  diseases.     Gir- 

ton  enumerates  upwards  of  a  dosen  with  their  cures,  including  the  corruption  of  the 
egg  in  the  uterus  from  over  high  feeding ;  a  gorged  crop  from  voracious  feeding ; 
insects  firom  filthiness  in  the  pigeon  house,  and  the  canker  from  cocks  fighting  with  each 
other.  Little  can  be  done  in  the  way  of  curing  any  of  these  diseases  otherwise  than  by 
recurrence  to  tlie  proper  regimen ;  if  this  does  not  speedily  take  effect  it  is  better  to  put 
the  bird  korsde  peine  both  for  humanity's  sake  and  to  prevent  infection.  Fortunately,  the 
common  pigeon  reared  for  the  table  is  little  liable  to  diseases. 

6778.  Lam  respecting  pigeons.  By  the  Ist  of  Jam< 
means,  on  the  evidence  or  two  witnesses,  is  punisha 
by  the  2d  of  Geo.  III.  c  xxix.  the  same  oflbnce  may  be  proved 

the  prosecutor.  Any  lord  of  the  manor  or  fk«eholder,  may  build  a  pigeon  house  upon  his  own  land,  but  a 
tenant  cannot  do  It  without  the  lord*s  licence.  Shooting  or  killing  within  a  certain  distance  of  the  pigeon 
house,  renders  the  person  liable  to  pay  a  fortelture. 

6779.  The  cominonjiheasant  {Phasianus  coiehicus^  L.)f  >s  a  native  of  the  old  continent, 
but  not  of  America,  and  lus  long  been  naturalised  in  the  warmer  and  most  woody 
counties  of  England.  It  is  very  common  in  France,  and  before  the  Revolution  used 
to  be  a  great  nuisance  to  the  farmers,  even  to  the  gates  of  Paris.  The  pheasant  runs 
fast,  but  Hies  low  and  heavily ;  it  crows  not  unlike  the  common  cock,  being  of  the  same 
genus,  and  is  supposed  to  live  six  or  eight  years.  Pheasants  are  both  granivorous  and 
carnivorous;  they  feed  upon  all  sorts  of  insects  and  vermin  like  the  peacock,  and  are 
said  to  be  greedy  of  toads,  when  not  too  large  to  swallow ;  whereas,  according  to  report, 
they  will  not  touch  the  frog,  of  which  ducks  are  so  fond.  They  are  prised  in  park  scenery 
for  their  beautiful  plumage  and  showy  figure,  and  as  game  for  the  delicacy  of  their  flesh, 
which  is  of  a  high  flavor  and  alkalescent  quality.  It  is  in  season  in  autumn,  and  most 
esteemed  when  under  a  year  old,  and  very  fat.  Every  gentleman  who  has  a  well- 
wooded,  well  enclosed  park,  and  in  whose  woods  are  abundance  of  such  evergreens  aa 
the  spruce  flr,  holly,  box,  broom,  &c.,  may  stock  it  with  pheasants ;  and  he  may  pre. 
serve  his  stock  if  he  will  continue  to  supply  them  with  abundance  of  food,  and  deter 
thieves,  polecats,  &c.  The  more  common  the  pheasant  becomes,  the  less  will  it  be  sub- 
jected to  the  attacks  of  those  enemies. 

()780.  VarieHes.  Besides  that  which  may  be  considered  common  or  wild  in  this  country,  and  whidi 
is  generally  of  a  brown  color,  there  is  the  gold  and  tiiver,  natives  of  China,  and  very  hardy  In  this  coun- 
try, and  good  breeders.  The  rio^-necks,  natives  of  T^rtary.  bred  in  China,  very  scarce ;  tbdr  plumage 
very  beautiAil.  The  white  and  pied ;  both  sorts  will  interim]^  readily  with  our  common  breed,  as  will  the 
Bohemia,  one  of  the  most  beautiful  of  its  kind,  and  equallv  scarce.  The  golden  variety  is  genenlly  of 
the  highot  price,  and  the  oonunon  most  hardy,  and  of  the  laigest  sise. 

6781.  Breeding,  In  a  wild  state  the  hen-pheasant  lays  from  eighteen  to  twenty  eggs 
in  a  season,  but  seldom  more  than  ten  in  a  state  of  confinement.  As  this  bird  has  not 
hitherto  been  domesticated,  and  as  the  flesh  of  those  brought  up  in  the  house  is  much 
infinior  to  that  of  the  wild  pheasant,  they  are  chiefly  bred  for  show,  for  replenishing  a 
park,  or  for  tuniing  out  in  well  enclosed  recluse  scenes,  which  they  will  not  readily 
leave  if  well  fed,  and  not  much  disturbed.  Hence  every  proprietor  may  naturalize  them 
at  least  on  a  part  of  his  grounds,  say,  for  example,  a  wood  with  glades  of  pasture  en- 
closed by  a  dose  paling  or  high  walL  .  The  natural  nest  of  the  pheasant  is  made  on  the 
jpround,  and  composed  of  £7  grass  and  leaves,  which  being  provided  for  her  in  eon- ' 
finement,  she  will  alwa3rs  arrange  properiy.  They  will  breed  freely  with  the  com- 
mon fowl,  but  as  neither  flesh  nor  form  are  improved  by  the  cross,  this  is  seldom 
resorted  to. 

6782,  In  stocking  a  pkeasatiirf,  the  general  models  to  procure  eggs  ttam  some  establishment  of  this 
sort  or  otherwise,  and  the  foUowing  are  the  dlreotioiis  of  QeSua^,  as  given  in  Moirtnwy's  TVeattae  om  FotU- 
iry,    £g|t  beiag  provided,  put  them  under  a  ben  tiiat  has  kept  the  nost  three  or  four  daysj  and  if  yo 
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Mt  two  or  three  ben'on  the  nme  day,  you  wlU  luiTe  the  adnntvge  of  ibiftiflttbe  good  BggiL  At  the  cad 
of  ten  or  twelve  dayi,  throw  away  those  that  are  bad.  and  let  the  nme  hen  or  hens  again.  If  aeCtinc  ben* 
abouU  not  be  pleaty.  The  bena  having  let  thdr  full  time,  mieh  of  the  young*  pbeaaants  am  «re  abcarfy 
batdied,  putinto  a  basket,  with  a  piece  of  flannel,  till  the  ben  has  done  hatidiing.    The  brood  aov  oomr, 

Eut  under  a  ft«me  with  a  net  over  it,  and  a  place  for  the  hen,  that  she  cannot  get  to  the  youns  pbeasauiu, 
ut  that  they  majr  so  to  her :  and  feed  them  with  boiled  egg  cut  small,  boiled  milk  and  bread,  alum  curd, 
ants*  eggs,  a  little  of  each  sort,  and  oftea  After  two  or  three  days  they  will  be  acquainted  with  the  call  of 
the  hen  that  hatched  them,  may  have  their  liberty  to  run  on  the  grass  plat,  or  elaewhcrey  obaerriqg  to 
shift  them  with  the  sun,  and  out  of  tl)e  cold  winds :  they  need  not  have  tneir  liberty  in  the  morning  till 
the  sun  ia  up ;  and  they  must  be  shut  in  with  the  ben  m  good  time  in  the  evening.    Every  thinip  now 

King  on  properly,  vou  must  tie  very  carefUi  (in  order  to  guard  against  the  distemper  to  which  they  are 
ble)  in  your  choice  of  a  situation  for  breeding  the  birds  up ;  and  be  less  aflraid  of  foxes,  dqgB,  polecats, 
and  all  sorts  of  vermin,  than  the  distemper.  Castang  had  rather  encounter  all  the  former  than  the  latter  ; 
for  those  with  care  may  be  prevented,  but  the  distemper  onoe  got  in  is  like  the  plague,  and  destioya  all  your 
bopes.  What  he  means  by  a  good  situation  is  nothing  more  than  a  place  where  no  poultry,  pheacants,  or 
tuneys,  &c.  have  ever  been  keiK ;  such  as  the  warm  side  of  a  field,  orchard,  pleasure-ground,  or  nnlcn, 
or  even  on  a  common,  or  a  good  green  lane,  under  circumstances  of  this  kind ;  or  by  a  wood  aioe ;  bnt 
then  it  is  proper  for  a  man  to  keep  with  them,  under  a  temporary  hovel,  and  to  have  two  or  three  dogs 
chained  at  a  proper  distance,  with  a  lamp  or  two  at  night.  He  nas  known  a  great  number  of  pheasants 
bred  up  in  this  manner  in  the  most  expo^  ntuations.    It  is  proper  for  the  man  always  to  bare  a  guo. 


that  he  may  keep  off  the  hawks,  owls.  Jays,  magpies,  ftc  The  dojpi  and  bunps  shy  the  Ibxea  mare  thaa 
any  thing :  and  the  dogs  will  give  tongue  for  the  man  to  be  on  his  guard  if  smaller  vermin  are  near,  or 
when  strouers  make  their  appearance.  The  birds  going  on  as  before  mentioned,  should  »  contiDue  tdl 
September,  or  (if  very  early  bred),  the  middle  of  August  Before  they  begin  to  shift  the  Iors  fcaChers  ia 
the  tall,  they  are  to  be  shut  up  in  the  basket  with  the  ben  regularly  every  night :  and  when  ther  begin  t» 
shift  their  tail  the  birds  are  large,  and  begin  to  lie  out,  that  is,  Xhej  are  not  willing  to  come  to  be  sont  ap 
in  the  basket :  those  that  are  intended  to  be  turned  out  wiki,  should  be  taught  to  perch  (a  aitnatioa  tbey 
have  never  been  used  to) ;  this  is  done  by  tving  a  string  to  the  ben's  U^,  and  obliging  her  to  sit  in  a  tree 
all  night :  be  sure  you  put  her  in  the  tree  before  son-aet;  and  if  she  faUs  down,  you  must  pesaevereia 
putting  her  up  again  till  she  is  contented  with  her  situation ;  then  the  young  lurds  will  follow  the  hni, 
and  perch  with  her.  This  being  done,  and  the  country  now  covered  with  com,  ftuits,  and  shrubs,  ttc 
they  wiU  shift  for  themsd? eSb  For  such  young  pheasants  as  you  make  choice  of  for  vmir  breeding<clock 
at  home,  and  likewise  to  turn  out  in  spring  foUowiog,  provide  a  new  piece  of  ground,  large  and  roomy  isr 
two  pens,  where  no  pbeasants,  ftc  have  been  kept,  and  there  put  your  young  birds  in  as  tbey  begra  to 
shift  tbdr  tails.  Such  of  them  as  vou  intend  to  turn  out  at  a  fotnre  time,  or  in  another  plaee,  put  iaito 
one  pen  netted  over,  and  leave  their  wings  as  they  are ;  and  those  you  wish  to  keep  for  breeding  pot  iota 
the  other  pen,  cutting  one  wing  of  each  bird.  Iliegfud  and  silver  pheasants  you  must  pen  earher,  or 
thfy  will  be  off  Cut  the  wing  often ;  and  when  first  penned  feed  all  your  young  birds  with  bariey-meal, 
dough,  own,  and  plenty  of  green  turnips. 

6^.  A  receM  so  make  clwn  curd.  Take  new  milk,  as  mucli  as  your  young  birds  rp<|uire.  and  boH  it 
with  a  tump  or  alum,  so  as  not  to  make  the  curd  hard  and  tough,  but  custard  like.  Give  a  little  of  this 
cuid  twice  a  day ;  and  aiits*  ^gs  after  every  time  they  have  had  a  sufficient  quantity  of  the  otho*  food. 
If  tbey  do  not  eat  heartilv,  aive  them  some  ants'eggs  to  create  an  appetite,  but  by  no  means  in  such  abon- 
dance  as  to  be  considered  tJieir  food.  The  distemper  alluded  to  above,  is  not  improbably  of  the  sanw 
nature  as  the  roup  in  chickens,  oontairfous,  and  dependent  on  the  state  of  the  weather ;  and  for  preveo> 
tion  requiring  simibu-  precautions,  when  a  pheasaotry  is  connected  with  a  piece  of  ground  covered  with 
bushes  or  shrubbery,  toe  birds  may  be  ))red  in  houses  or  pens,  and  afterwards  put  out  into  email  cnda- 
sures,  say  one  hundred  feet  square,  with  fences  twelve  feet,  high,  each  containing  abundance  of  low  erer- 
greens,  especially  the  spruce  fir,  and  an  artificial  or  natural  supply  of  water.  Under  such  an  anaqge- 
mcot  the  nen  pheasant  will  hatch  her  own  eggs,  and  the  following  directions  are  given  as  to  attendance 
by  the  same  experienced  person.  Not  more  than  four  hens  to  be  allowed  in  the  pens  to  one  ctirk.  And 
in  the  out  covers,  three  hens  to  one  cock  may  be  sufficient,  with  the  view  of  allowing  for  accidents,  such 
as  the  loss  of  a  cock  or  hen.  Never  put  more  Mgs  under  a  hen  than  she  can  well  and  closely  eover,  the 
eggs  IVesh  and  careAilly  preserved.  Short  broods  to  be  joined  and  shifted  to  one  ben :  oommoii  ben  pbea- 
lants  in  close  pens,  and  with  plenty  of  cover,  will  sometimes  make  their  nests  and  hateh  their  own  egai : 
but  tbey  seldom  succeed  in  rearing  their  brood,  twing  so  naturally  shy ;  whence  shook!  thia  methodbe 
deaiied,  they  must  be  left  entirely  to  themselves,  as  they  feel  alarm  even  in  bctog  looked  at  Eggt  tor 
setting  are  generally  ready  in  April  Period  of  incubation  the  same  in  the  pheasant  as  in  the  cooimoa 
ben.  Pheasants,  like  the  pea-fowl,  will  clear  grounds  of  insects  and  reptilea,  but  wiD  spoil  all  walUrMs 
within  their  reacn,  by  picking  off  every  bud  and  leaC 

6784.  Feeding*  Strict  deanUneM  .to  be  obaenred,  the  meat  not  to  be  tainted  witb 
dung,  and  the  water  to  be  pure  and  often  renewed.  Ants*  eggs  being  scarce,  hog-lioe, 
ear-wigs,  or  any  insect  may  be  giren ;  or  artificial  ants*  eggs  substituted,  compoMd  of 
flour  beaten  up  with  an  egg  and  shell  together,  the  pellets  rubbed  between  the  fingen  to 
the  proper  siie.  After  the  first  three  weeks,  in  a  scarcity  of  ants'  eggs,  Castang  gira 
a  few  gentles,  procured  from  a  good  liver  tied  up,  the  gentloi,  when  ready,  droppii^ 
into  a  pan  or  box  of  bran  ^  to  be  given  sparingly,  and  not  considered  as  common  fbod. 
Food  for  grown  pheasants,  barley  or  wheat ;  generally  the  same  as  for  other  poultry.  Ia 
a  cold  spring  hemp  seed,  or-  other  warming  seeds  are  comfortable,  and  will  Ibrwiud  the 
breeding  stock. 

6785.  In  keeping/ancy  p/ieaaantSf  as  the  gold,  silver,  or  other  breeds,  the  best  mode  b  ta 
enclose  a  few  poles  of  ground  containing  trees  and  bushes  with  a  well  painted  copper 
netting,  and  in  some  con^aled  part  to  have  a  house  or  lodge  for  supplying  water  and  food. 
This  forms  by  far  the  most  elegant  aviary,  and  is  the  only  one  that  at  all  times  appesrs 
dean.     They  will  thrive  very  well,  however,  in  an  aviary  on  the  common  constmctioo. 

6786.  The  paHridge  (  Tetrao  perdiXfJig.  7S2. )  is  a  native  of  all  the  temperate  rqpooa 
of  Europe,  but  unable  to  sustain  rigorous  cold,  or  intense  7S2 

heat.  Fkurtridges  are  highly  valued  as  food  on  roost  parts  of 
the  continent,  and  as  a  table  luxury  in  England.  In  the 
Ukrsine  both  partridges  and  pheasants  are  more  abundant 
than  any  where  else  in  Europe :  they  were  formerly  so  com- 
mon in  France,  that  Rosier  informs  us  it  was  necessary  to 
sow  three  or  four  times  tlie  com  that  was  necessary  to  rsise  a 
crop,  and  that  even  this  had  often  to  be  done  three  or  four  times  in  a  season.    H* 
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bird  Teedi  lika  the  plwaut  on  ioweti  ind  hhIi,  tai  a  paitlcuTwly  fond  at  tfaoM  of 
the  wild  muitard.  It  bu  ngt  been  domotiBated,  but  ma;  be  hatched  and  reared  ia 
Iha  aarae  maiuier  as  the  pbmaat. 

6T8T.   Tit  juaU  {Tttno  coturnix, _/lg.  733.)  u  a  natiTe  of  the  Eait,  and  abound*  in 

SgTpti  *>  ippean  from  the  luppliei  the  Icraclllca  obtained 

^  while  in  the  wiidecnen,  and  aim  in  the  lalanda  of  the  Archi- 
pdago,  and  in  Italy.      The;  migrate  from  warmer  to  colder 
regioni.     Tbe;  are  naturaliied  and  breed  in  England,  chang- 
ing their  reiidence  within  it  on  the  approach  of  winter  tnjnt 
the  more  eipoaed  to  the  more   temperate  diilricls.      Tbejr 
are  irenr  abundant  in  Fiance,  and  an  caught  in  §narei  and 
&    nets  (described  bj   Roiieri,  and  lent  both  to  the  Paris  and 
London  maileta.  lite  bird  wai  ptoietbial  among  the  Romaiia 
■I  captioui  and  quarrelaome,  aikd  ii  emp1o]red  among  the  Chineae  for  tin  Hune  amiue- 
ment  at  game  cocka  are  in  England.     Here  it  it 
not  domesticated,  but  ma;  be  reared  and  preterted  in 
(be  same  manner  aa  the  pbeatant  and  partridge,  and 
ita  food  it  neari}r  the  nme  as  that  of  the  latter  bird. 

6788,  Tie  red  gmat,  or  moor  cocli,  (Tetrao  ko- 
lia,  fig.  734.)  i>  an  nteemed  variety  of  gallinacea, 
pursued  with  aiidity  by  tportimen  in  dip  mountainoiu 
districts  of  England,  Walet,  and  Scotland,  in  which 
latter  it  aboundt,  there  feeding  in  plenty  among  the 
heather,  its  faiorite  food.  Iti  dutiful  plumage,  and 
ita  exquiaite  flavor,  render  it  an  object  of  considerable  inlereat. 

6789.  The  black  grvutt,  or  black  cock,  (  Tetrao  telrir, 
_fig.  735.)  is  leaa  common  than  the  red  grouse,  and  ii 
therefore  mon  highly  prited.  It  it  also  larger,  weigh- 
ing nearly  four  pounds.  Its  plumage  ia  a  rich  mixture 
of  black  with  blue ;  relieved  b;  marking  of  while. 
y  Ita  legs  are  alao  covered  witb  ntj  fine  minute  featbett : 
and  it  drawl  a  peculiar  characterialic  fkum  the  curri- 
-  linear  fwm  of  the  tail,  whidi  bnmcha  out  at  the  end 
into  two  crooked  expansiont. 

6T9D.   7%eiRiiid;raH«,  orcockof  the  wood,  (ZUnw 
iingaaar,Jig.  TSS.)  is,  after  the  bustard,  the  largest  bird 
among  tboae  we  call  game;  It  being  liole  leu  than  a  "— 

turkey.  It  was  originally  common  in  the  mountainous 
parti  of  Britain  ;  hut  is  now  nearly  if  not  shoUy  ex- 
tinct with  us ;  though  still  common  in  the  northern  parts 
J  V _!. .  i:.^  in  pjng  forests,  on  the  conet 

ta'^n^  a 
times  it  is  delicious  e 

Like  the  other  grouse  h 
patch  on  his  head,  his  legs  are  defenoeo  i 
manner  by  a  feathered  covering,  and  hia  ' 
ings  are  equally  varied  and  beautiful  From  the  rich-  ' 
nesi  of  the  plumage  in  all  the  varieties  of  the  tetrao, 
and  from  the  extreme  delicacy  of  lh«r  Sesfa  as  an  aitiele 
of  food,  it  is  to  be  lamented  thai  attempts  are  not  mode  to 
lo  our  other  poullr;.  It  is  thought  by  observant  tporttmai,  and  tcientific  naturoliati, 
that  this  might  be  attended  with  less  difficulty  than  the  domesticating  the  partridge  aod 
pheasant :  and  the  attempt  ia  recommended  to  the  patriotic  amateur. 

679E.  7^fari(.iMiii(fsiirwTiiu,  L.)  and  other  birds  were  rearedand  fatted  by  the 
Romans  for  the  table.  Ilie  Uric  it  caught  by  nets  and  other  means  in  soma  of  the  open 
districts  of  Enghuid,  a*  about  Dunstable,  Cambridge,  &c. ,  and  brought  lo  market  for 
(be  table,  as  are  various  other  birdi  by  a  particular  class  of  men  known  as  bird-catcben. 
It  ia  an  idle  uncertain  kind  of  life  not  lo  be  recommended. 

S79S!.  Ofanging  binU,  a  great  variety  are  domesticated  ;  and  their  breeding  and  rear- 
ing forms  a  very  peculiar  and  curious  branch  of  rural  economy.  Not  only  alt  Ibe  lurda 
-which  please  hy  their  natural  song  are  domenicaled  and  kept  in  cages;  as  the  canarr, 
nightingale,  lark,  bnnel,  finch,  thrush,  &c.,  but  even  tome  which  do  not  sing  in  a  mid 
state,  as  tbe  sparrow,  hammer,  &c.,  are  by  an  taught  the  notes  of  other  birds. 

6T93.  wad  an^tig  linta  are  caught  by  various  devices,  according  to  the  spedex  of 
bird,  and  teason  of  the  year.  Tbe  pairing  season  in  spring,  generally  March  and  April, 
i*  on  the  whole  the  beat  season,  and  tbe  common  meant  are  a  net  called  a  clap  trap,  a 


I  to  subsist ;  and  which  at  ""■*  VjAji^        X. 
a  terebinthinated  laale :  M  other  ^W^Vr 
ting,  and  is  often  sent  lo  Eng-  '9^'/  X^ 
other  grouse  he  lias  the  scarlet    ^%^^S2v' 


bird  of  the  tpteif  to  be  eiugbt,  called  ■  calUUrd,  to  Ktnct  th«  wild  mr,  and  ancNha', 
a  fenule,  cdlad  a  bracv-bird.  Bird  lUna  i>  aliii  Tar;  geaenilj  uaed ;  and  Icr  nigbmi. 
galo*,  a  •mall  bote  dug  in  tbe  ground  atTord  witb  a  perforaMd  board,  or  a  ■mall  nmad 
•pring  trap,  called  a  oigblingiilc  trap,  it  reiortcd  to.  Gl— ai  called  lukna  arc  uanl  te 
call  laj-ki,  and  bawki  are  uist  tu  frighten  nme  tpedea,  to  render  them  more  readilj 
taken.  Ai  il  ii  tinlj  tb<  male  bird*  ubich  ung,  or  at  leait  ore  of  anj  nlue  for  (bar 
ung,  it  il  a  TtTj  material  part  of  the  bird  fander'i  art  to  know  the  male  from  tbe  ftmak 
when  they  are  both  young  i  in  general  he  i>  larger  and  longer. 

6794.  In  brttding  and  tearing  lame  Urdt,  tbe  chief  art  coaiiUi  in  teadiiDg  dMcn  ta 
dng.  This  ii  freijuentlr  don*  by  the  haman  Toice  alone,  but  more  commonly  bj  (be 
aid  of  the  flageolet,  or  a  imall  barrel  organ.  Tbe  organ  ta  used  in  Germany  in  tcadtiag 
tfae  nigfatingals  notei  ID  tbe  canary,  and  in  teadiing  r^ular  tunea,  ai  mardMs,  waliiei, 
Ac.  to  the  butfincb,  which  after  bdngio  taught  are  called  piping  bulflnches,aDd  cost  IVnc 
£(.  to  7  or  8  guineaa  each  in  London.  In  Italy  the  canary  ii  taught  varioua  nota  and 
tunei  by  the  flageolet.  In  FVance,  and  alio  in  thit  country,  one  bird  ia  taught  byanotbir 
being  placed  in  a  cage  near  it.  When  not  taught  at  all,  and  not  within  the  bearing  of 
other  Inrdi,  each  bird  utters  ili  natural  notea,  but  Tery  imperjectly.  In  general  Ukj  ai* 
more  ready  to  iminte  tbe  note  of  any  bird  they  har,  even  of  a  hen  or  durii,  tZian  to  otter 
those  which  are  natural  to  the  apedea.      Thii  certainly  appear)  lingular,  but  it  ia  a  well 

5795.  Hie  atiury,  or  place  for  breeding 
and  keeping  ainging  birdi,  may  be  a  long 
narrow  apartment  fronting  tlie  aoutfa ;  the 
front  to  he  corered  wiih  wire  netting,  and 
within  thii  gtau  aaabea  which  may  be  renun- 
ed  in  summer.  Hiere  should  also  be  ■  flue 
inlbe  floor  or  back  wall  to  supply  heat  in  cold 
weather.  In  such  a  building  rarious  birds 
may  be  kept  in  cages  or  a  few  sorts  in  com- 
partments. Thus  a  coniiderabit  apace  may 
be  ■ilocled  to  the  breeding  of  the  canary,  for 
which  there  ia  the  greatest  demand ;  the 
neat  largest  to  the  linnet  and  nightingate  ; 
and  any  othen  may  he  kept  in  cages.  In- 
deed singing  btrda  are  iuTariably  found  to 
ang  best  when  kept  in  aeparate  cage*  and 
apart  from  each  other.  In  garden*  or  plea. 
sure  ground*  these  cages  may  he  suspended 
from  trees,  or  supported  by  light  iron  propa.  , 
(yigi.T37.T3B0  and  tboMwbo  would  wish  to  punue  this  blanch  dtfaerai  '■ 
one  of  amusemeot  w  profit  will  find  ample  instruction*  in  TTtonnoo'i 
Sirti  FandeT.Dononn'i  Sritiih  Sirdi,Mad  other  works  on  omithologj. 
<t796.  CtaiBia  liUag  or  remarkable  birtli,  a*  the  parrot  fkmily,  oa- 
(lich,  ciaoe,  &c.  are  easily  kept  by  aupplying  them  with  aucfa  food  and 
cUsMte  as  their  natural  history  dictate*. 

6797.  The(«imiw5/"Aaiiit»oiid  otter  birdt  fir  htmtmg,  (fy.  T39.),  of  decoy  biidi 
J  jia- .  — L -"ucliaj  singing  bird^  pigeona,  Ac.  bdonga  more  to  iportmanafaip  tta" 


of  different  aorta,  ai 
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Chat.  X. 

Of  Fish  and  Amphiiiinu  Animalt  ml{fected  to  Cultivation* 

6798.  The  cultivation  qfjish  is  carriod  on  to  a  very  limited  extent  in  Britain,  owing 
to  the  great  superiority  of  the  sorts  obtained  by  fishing  in  rivers  or  the  sea,  and  to  the  de- 
cline of  the  catholic  religion,  which  no  longer  renders  fish  an  article  of  importance  on  certain 
days  and  seasons.  However,  in  a  few  places  fish  are  bred  and  reared  for  the  market, 
and  in  gentlemen's  grounds  in  the  interior  of  the  country  some  attention  is  generally  paid 
to  stoclung  the  ornamental  pieces  of  water  with  appropriate  fish.  Bakewell,  in  his  in- 
structive Travels  in  the  Tarentaisef  suggests  the  idea  of  introducing  exotic  fidi  and  natu- 
raliaing  them  in  our  lakes  and  rivers,  and  he  mentions  some  Swiss  species  that  he  thinks 
would  be  particularly  valuable.^  In  the  Edinburgh  Review  for  1822,  is  a  curious  paper 
on  the  possibility  of  rearing  sea-fish  in  our  fresh  water  lakes. 

6799.  The  mode  of  constructing  ponds  for  retaining  water  for  general  purposes  has  been 
already  described.  (4127.)  Ponds  expressly  for  the  purpose  of  breeding  and  rearing 
fish,  are  formed  at  least  expense  in  deep  vallies,  and  slight  depressions  between  hills, 
where  there  are  rivers  or  waters.  And  different  ones  may  often  be  made  on  the  same 
line,  the  head  of  one  constituting  the  bottom  of  that  above  it.  The  extent  of  them  must 
be  regulated  by  the  nature  of  the  situation,  and  the  supplies  of  water  that  can  be  procur- 
ed. In  situations  of  this  nature,  the  principal  expense  consists  in  constructing  the  banks 
or  heads  across  the  vallies,  for  keeping  up  the  waters,  and  providing  them  with  suitable 
sluices,  which,  where  the  land  is  of  the  loamy  or  clay  kind,  may  be  cheaply  effected  in 
the-  manner  that  earth  works  are  usually  performed.  The  foundations  being  laid  suffi- 
ciently deep,  and  the  earthy  materials  well  applied  by  proper  puddling  and  ramming,  in 
the  way  of  making  embankments.  The  heights  and  strength  of  the  dams  or  heads  being 
regulated  by  the  nature  of  the  situations,  and  the  quantity  of  water  that  is  to  be  dammed 
up.  The  slopes  should  be  the  greatest  which  are  next  the  waters.  There  must  also  be 
diverting  channels  for  taking  off*  the  superabundant  waters  in  the  time  of  floods,  which 
may  be  formed  along  the  sides ;  the  sluices  being  placed  in  the  lowest  parts,  and  being 
well  made  of  season^  oak,  and  tightly  rammed  in  with  the  earthy  materials. 

6800.  The  kinds  ofjish  adapted  for  ponds  are  chiefly  the  carp,  tench,  perch,  gudgeon, 
eel,  and  pike. 

6801.  The  carp^  (Cyprinus  carpio,  ^>Jig.  740  a)  is  by  far  the  best  fisli  for  artificial  ma^ 
nagement,  and  especially  that  variety  known  in  England  as  the  Prussian  carp.  Carp  in- 
habits  the  slow  and  stagnant 
waters  of  Europe  and  Persia, 
and  was  introduced  into  Bri- 
tain in  the  year  1514 ;  about 
four  feet  long ;  grows  fast  and 
is  very  long-lived  ^  feeds  on 
herbs,  fat  earth  worms,  and 
aquatic  insects,  and  any  soft 
substance ;  is  extremely  fertile, 
and  the  prey  of  larger  fish, 
aquatic  birds,  and  frogs ;  body 
above  blue-green,  the  upper 
part  of  the  sides  greenish-yellow  and  blackish,  beneath  whitish ;  tail  yellow ;  scales  large, 
longitudinally  striate ;  of  the  gall  is  made  a  green  paint,  and  of  the  sounds  or  air-blad- 
der a  fish-glue. 

6808.  In  raUbucarpy  It  if  often  the  prsctioe  to  have  three  poods :  one  for  the  purpose  ofqiawniiif  the 
fish  in,  and  in  wnich  they  should  be  left  during  the  rest  of  the  summer  and  the  following  winter,  at  thev 
motUy  qiawn  ftom  the  beginning  of  Hay  to  the  tetter  end  of  July :  another  for  the  con  vmienoe  of  nun- 
iog  up  the  young  flry,  into  which  they  •bould  be  put  about  the  latter  end  of  Ifarch  or  the  beginning  of 
April,  choosing  a  calm  but  not  lunny  day  for  the  busineas :  after  which  they  should  be  careftilly  ne. 
vented  ttoxa.  coming  to  the  sides  andTbeins  destroved  :  in  this  pond  they  may  remain  two  years,  andbe- 
cocne  four,  five,  or  six  inches  in  length,  and  good  for  use.  The  third  or  main  pond  Is  destined  for  the 
reoeptlon  of  the  grown  flah,  as  those  that  measure  a  foot  at  more,  including  the  heads  and  tails.  The 
proportions  in  which  these  difltsrent  ponds  are  advised  to  be  stocked  are  these :—  for  each  acre  of  the  first 
sort,  **  three  or  four  male  carps,  and  six  or  eight  female  ones."  The  most  suitable  sort  for  this  use  being 
'*  those  of  five  six,  or  seven  years  oM,  in  good  health,  with  foil  scale,  fine  ftdl  eyes,  and  a  long  body, 
without  any  blemish  or  wound.*'  The  ponds  should  bo  previously  cleared  of  aU  sorts  of  voracious  fishes 
and  other  animals,  as  "  perch,  pike,  eel,  and  trout ;  the  water.beetle,  and  also  the  newts  or  lisards.'* 
Such  ponds  as  are  warm  and  have  an  open  exposure,  with  soft  water,  are  the  most  proper  for  this  use,  all 
kinds  of  water  fowl  being  kept  ftom  thorn.  For  the  nursing  ponds  a  thousand  or  twelve  hundred  may 
not  be  more  than  soflldent  for  an  acre,  and  for  the  main  ponds,  one  to  every  square  of 'fifteen  feet  is  the 
proportion  advised,  as  their  growth  depends  greatly  on  the  room  and  quantity  of  food  that  is  allowed. 
The  best  seasons  for  performing  the  business  in  this  case  are  those  of  the  spring  and  autumn.  Some  ad- 
vise, in  these  cases,  the  stocking  with  carp  or  tench  in  the  proportion  of  three  to  a  square  perch.  In  first 
stockipg  targe  ponds  or  waters,  as  where  they  are  to  the  extent  of  three  or  four  acres,  carp,  in  the  pro. 
poftioli  of  three  hundred  to  the  acre,  are  recommended;  and  where  they  do  not  extend  to  such  itaet,  not 
S9gr^aportioo.    And  in  stocking,  after  two  or  tbxee  yean,  four  bunoced  to  the  acre. 
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680S.  The  tench  {Cyprinut  tincOf  L.,  b)  inhabits  almost  every  where  in  stagnant 
grows  quickly,  and  reaches  from  four  to  eight  pounds  wei^t ;  is  very  fertile  and 
of  life,  and  will  live  all  the  winter  under  the  ice ;  feeds  on  worms  and  water  plaals ;  is 
very  fooli&h,  and  may  be  easily  caught ;  body  covered  with  a  thick  mucusy  and  small 
scales  which  adhere  firmly  to  the  skin,  above  dark-green,  the  sides  above  the  line  greeo, 
beneath  yellow,  belly  white ;  varies  in  its  colors  by  age,  sex,  or  the  waters  it  inhabits ; 
flesh  white,  soft,  and  well  tasted. 

680i.  /»  stocking  wUh  tcnek  the  number  per  acre  may  be  more  than  ofjcarp.  In  Beriuhir^  wbeie  there 
are  many  ponda  for  the  preserving  of  fish,  thej  usually  stock  with  tench  or  carp  in  the  pra^Mrtioa  of  one 
hundred  to  the  acre,  the  fish  remaining  four  years  in  tiiem.  But  in  the  mana^tement  of  Sir  Hut7  Fea. 
thentone,  in  Sussex,  in  a  pond  of  twenty  acres  reduced  to  rizteen  by  the  deposition  of  mud,  tbe  ssm  is 
genendly  in  the  proportion  of  twelve  hundred  carp  and  an  equal  number  of  tench ;  or  at  the  rate  of  sctcb. 
ty-five  brace  to  the  acre.    And  in  this  proportion  they  are  said  to  succeed  weU. 

6805.  Ilie  gudgeon  ( Cyprmus  gobio,  L. ,  c. )  is  a  very  inferior  fish  to  the  carp  or  tench,  but 
being  of  easy  culture  and  rapid  increase,  is  kept  in  many  places  as  food  for  pike  and  perch. 
It  inhabits  gentle  streams  and  lakes  of  Northern  Europe ;  is  tenacious  of  life»  and  very 
fertile ;  about  eight  inches  long ;  feeds  on  herbs,  worms,  insects,  the  fry  of  other  fish,  and 
parts  of  carcases ;  body  narrow,  spotted,  above  livid,  the  sides  above  the  line  Uue^ 
beneath  whitish  yellow,  but  it  varies  its  colors  by  age,  the  different  waters  it  inhahiw, 
and  its  food ;  flesh  white,  and  very  grateful. 

6806.  The  ;i»-cA  (Perca  Jluviatilisp  L.,  d)  is  an  excellent  fish,  and  though  natuiaJIy 
found  in  streams  in  Europe  and  Siberia,  yet  will  live  in  large  ponds^or  lak^  provided 
the  water  be  clear.  It  grows  to  two  feet  long ;  back  and  part  of  the  sides  deep  green,  with 
five  broad  black  bars,  which  are  sometimes  dark-green  or  blue,  and  very  rarely  wanting ; 
belly  white,  tinged  with  red ;  swims  with  great  swiftness  and  at  a  certain  height  in  tibe 
water ;  is  tenacious  of  life,  but  eagerly  takes  a  bait ;  feeds  on  aquatic  insects  and  smallo' 
fish ;  spawns  in  May  and  June,  and  is  very  prolific  ;  it  has  no  real  air-bladder,  and  fiom 
its  integuments  may  be  obtained  a  kind  of  glue;  flesh  very  delicate. 

6807.  In  stocking  with  perch,  as  they  are  great  breeders,  six  hundred  to  the  acre  naj 
be  sufficient. 

6808.  The  jjike  (Esot  /ucttM,'L.,  e)  inhabits  most  lakes  of  Europe,  Lapland,  Northern 
Persia,  and  Nortli  America,  and  is  found  even  in  the  Caspian  Sea;  swims,  and  grows  veiy 
rapidly,  one  to  eight  feet  long ;  is  extremely  voracious  and  long-lived ;  feeds  on  almost  say 
thing  which  comes  in  its  way,  even  its  own  tribe ;  spawns  from  February  to  Apiil;  body 
above  black,  the  sides  dneraceous  spotted  with  yellow,  beneatfi  white  dotted  with  black ; 
rarely  orange  spotted  with  black  or  green  ;  scales  small,  oblong,  hard.  Tbe  pike  is  best 
reared  in  deep  ponds  by  itself,  in  which  some  gudgeon  may  be  put  to  breed  for  its  food.  It 
will  thrive  in  waters,  partaking  of  the  chalybeate  quality,  in  which  few  other  fish  would  live. 

6809.  The  gold  fish  {Cyprinus  aitratus,  L.)  is  an  inhabitant  of  the  rivers  of  China  sod 
Japan,  and  is  naturalized  almost  every  where  on  account  of  its  elegance  and  vivadty; 
the  colors  vary  greatly,  but  are  naturally  and  mostly  of  a  most  splendid  golden  hue; 
scales  large.  It  is  bred  in  small  ponds  in  gardens  near  London  and  Paris  for  sale,  ss  an 
ornamental  inhabitant  of  crystal  vases,  or  garden  basons  of  water. 

6810.  Thcmtnnoto  {Cyjnintts  phoxinus,  L.,/),  the  €lace  (C  2»i/isciM,L.),and  iheroaek 
{€.  rutUus,  L.),  are  very  small  fish,  which  abound,  the  first  in  gravelly  streams,  and  the 
others  in  still  waters ;  both  are  useful  as  affording  food  to  other  fish,  and  may  therefore  be 
put  into  fisli  ponds.     They  are  also  very  good  to  eat. 

681 1.  Of  the  trout  and  salmon famUy  J  tlMre  are  several  species,  as  the  lake  trout,  gilt  sod 
red  charr,  which  inhabit  Alpine  lakes  in  northern  countries,  and  might  probably  be  intn>- 
duced  with  advantage  in  the  lakes  of  Cumberland,  Westmoreland,  and  the  Highlands  of 
Scotland.  The  red  charr  is  caught  in  Keswick  lake.  Tbe  salnwn  and  salmon-trout 
[Sulmo  solar,  and  S.  trutta,)  require  salt  water  and  a  river ;  and  the  finesh  water  treat 
(8»/ario,)  requires  too  rapid  a  stream  for  art  to  imitate ;  they  succeed,  however,  to  a  cer- 
tain extent,  in  very  slow  running  waters  which  are  clear. 

6819.  The  eel  (Murana  anguilla,  L.)  inhabits  almost  everywhere  in  fresh  waters; 
grows  sometimes  to  the  length  of  six  feet,  and  weighs  twenty  pounds ;  in  its  appeaxaace 
and  habits  something  resembles  the  serpent  tribe ;  during  the  night  quits  its  element,  snd 
wanders  along  meadows  in  search  of  snails  and  worms ;  beds  itself  deep  in  tbe  mud  in 
winter,  and  continues  in  a  state  of  rest;  is  very  impatient  of  cold,  and  tenacious  of  lift; 
the  flesh  of  such  as  frequent  running  water  is  very  good;  is  viviparous,  and  has  11<> 
vertebrae.  One  advantage  of  the  eel  is,  that  it  will  thrive  in  muddy  ponds  of  very  sobU 
aixe,  where  no  other  fish  would  live. 

68 1 S .  On  the  subject  ofcvUwalingfishes  it  may  be  observed,  that  the  waters  of  some  poodf 
are  better  adapted  for  raising  some  sorts  of  fish  than  others.  Thus,  those  where  tbe  walff 
is  rich  and  white  are  more  adapted  for  carp ;  while  such  as  have  a  thicker  appearance,  sad 
where  there  is  a  greater  deposition  of  muddy  matter,  are  better  suited  to  tench.  Pen^ 
are  capable  of  being  raised  in  almost  any  sort  of  ponds.  Eels  succeed  best  wboc  the 
ponds  are  not  very  large,  but  where  fed  by  a  spring,  and  there  is  a  large  poftion  of  ri(^ 


■cdfDRDt.  Pikeriiould  DCTer  be  kepi  in  ponds  willi  carp  or  tench,  tnit  ia  KpanUetuHlI- 
uig-pondi,  irberD  the  iiuppliei  of  amall  Try  am  coniidprilile  ind  not  wanted  for  Moroa. 
Carp,  tendi,  and  perch  are  the  lorta  principally  cultivated  niiha  riew  to  profit,  with  a  lew 
caU  occaiionally.  But  perch  and  mli  (hould  not  be  acktiilted  where  the  pondi  are  but 
thinly  Oocked,  a*  they  are  great  derouren  of  the  young  liah.  Carp  and  tench  ansner 
beat  togvther  where  tJie  extents  of  the  pondii  are  pretty  large,  an,  in  other  cases,  the  for 
flier,  ftom  being  a  much  more  powerful  fiib.  beaU  and  depriiei  the  Utter  of  hi ^  food. 
Carp  aeldom  afTord  much  profit  in  pond*  of  leu  extent  than  halfanacre;  but  teni'h 
IhrJTe  well  in  those  of  almost  ereiy  siie,  bdng  often  found  good  in  ponds  of  only  a  few 
parches  square.  Carp,  perch,  «nd  eels  succeed  well  together  ;  and  also  tench  and  eels. 
Carp  more  frequently  injure  tbonselTes  by  breeding  than  tench,  though  it  sometimes 
hqipem  with  the  latter.  It  ii  not  improbable,  but  that  in  small  ponds  it  may  be  tlie  best 
practice  to  keep  the  carp  and  tench  separate.  The  produce  or  profit  afforded  by  fith. 
ponds  has  not  yet,  perhaps,  been  sufficiently  attended  to  in  different  situatioDS  to  afford 
correct  condiuimu;  nor  is  it  well  ascertained  what  is  the  annual  increase  in  weight  in 
fish  of  dlfl^rtnt  kinds,  in  diflereni  periods  of  their  growth,  and  under  diS^rent  circum- 
stances of  soil  and  water.  LoTeden  (jtanait  »f  Agricutture]  states,  that  in  Berkshiae  a 
pond  of  three  acres  and  a  half,  drawn  alter  being  stocked  three  years  with  Mores  of  one 
year  old,  produced  of  carp,  IB5  lb.  weight,  of  tench  Saodittoj  together  425  lb.,  which 
sold  for  201.  lOi.  or  nearly  SI.  6(.  per  acre  per  annum. 

G814.  Tlietaiiitg  ^cutlimtedfjk  a  generally  done  with  ncls.  and  sometimes  by  empty- 
ing the  pond  of  water.  Whatever  way  is  adopted,  only  those  fit  to  lie  used  are  taken,  end 
tbe  rest  returned  to  grow  larger.  No  fish  i)  taken,  or  fit  to  be  used,  for  a  month  belbra 
■Bd  after  the  spawning  season,  which  with  most  fredi  water  fish  is  in  April,  May,  or  June. 
The  Marquis  de  Chabanes  proposes  to  catch  fish,  both  in  fresh  and  salt  water,  by  immers- 
ing a  burning  lamp  in  an  air  boi  wiili  mirrors,  and  Found  ^ich  he  has  traps  into  winch 
tbe  animals  are  to  be  entangled,  while  approaching  the  light  and  the  multiplied  images  of 
thdr  own  species.  For  this  contrivance  lie  has  taken  out  a  patent.  Salmon  are  some- 
limes  caught  by  torch  light. 

GSIS.  The  cailratiunofSA  has  been  succeasftilly  practised  both  in  this  and  other  coun- 
tries, snd  both  with  the  male  and  female.  Castrattd  lish  attain  to  a  larger  siie,  and  are  in 
season  at  any  period  of  tbe  year,  llie  mode  of  performing  the  operation  is  described  in 
Reca's  Cgclai>adia,  art.  FiA,  Cottntion  of;  and  in  the  Philotojilucal  Tramaciioni,  vol.  4S. 
part  ii.  p.  lOfi. 

6816.  Of  the  amphibetr  which  are  or  may  be  cultivated  for  food  or  ornament,  the  prin. 
cipal  are  the  fn^  and  tortoiM. 

6817.  The  eictileat  Jng  (Sana  tieuUnta,  Jj.,  741 
Jl;.  711a),    though   generally  despised  in 

country,  is  yet  an  eicetlenl  article  to  tboie 
an  accustomed  to  it ;  snd  there  are  few  Eng 
men  who  have  eaten  a  fricassi  of  the  thigh 
this  animal  in  France  or  Italy,  but  what  wi 
wish  to  do  so  again.      The  body  of  this  fro 
green,  with  three  yellow  lines,  the  middle 
extending  from  tbe  mouth  to  the  anus,  with 
angles  of  the  mouth  distended  in  aglobular  fo 
the  male  makes  a  continual  croaking  in  an  e 
ing,  especially  before  raini  when  irritated  will 
pursue  and  destroy  a  pike.      It  is  raiB  in  Eng- 
land, but  very  common  on  the  continent,  where  _ 
it  is  in  seuonfbr  tbe  table  in  June. 

68la.     The  tree  fng    {Sana  aritiTta,  L.,  *),-"" 


a  trre  Jrag    {Sana  arboreot  J- 
ve,  and  wliitish  beneath,  with 
.  line  on  tbe  side.      In  elegance  and 
i  superior   Jo  every    other   European 


e  vRwda,  and  haui 


which  it  approaches  on  its  belly,  in  the  same  manner  as  a  cat  to  a  mou 

oeiiee  with  an  elastic  and  instantaneous  spring.      It  is  particularly  ndsy  .         ..,,   

of  rsin.  In  winter  it  takes  up  its  abode  in  the  bottom  of  tbe  waters,  remaining  till  the 
■pring  in  a  state  of  torpor.  The  noise  of  this  frog  is  by  many  considered  mu^cal,  and 
it  is  olUn  kept  in  gaiilens  in  Germany  both  as  a  curiosity  and  as  a  weather  guide.  It 
certainly  deserves  introduction  to  this  country. 

6819.  Thfre  are  lim  tpeciei  of  lorloae  which  might  he  cultivated  i  tbe  common,  and 
tbe  mud  tortoise.  Tlw  common  tortoise  [Teiludo  gnrca,L.,  ,fig.  743  a)  weighs  threa 
pounds,  and  the  length  of  its  shell  about  seven  inches.  It  abounds  in  the  countries 
BnrTDunding  the  Mediterranean,  and  particularly  in  Greece,  where  the  inhabjiani* 
not  only  eat  its  flesh  and  eggs,  but  frequently  swallow  ita  wsrm  blood.  In  8cp- 
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tembw  or  October  it  concept  itaclf,  nmaiiuiig  torpid  bit  Ftbnurj,  when  it  re-«ppan. 

In  June  it  lays  its  eggi.  In  bole*  txpoteA  to  the  full  tieaini  of  the  nui,  l>y  whidi  tfae;  an 

i^^g  mMured.      Toftoi»ei  attuo  most  uliauidiiian 

loDgevitj,  and  one  itai  asceitained  la  have  lind 

in  tiM  gardens  of  Lambeth  lo  tlw  age  of  neuty 

«  hundred  and  twenty  yeare.      It  will  b ' 


kthe  purpou  of  a  banminer,  and  uniformly  ii 
Fdii -  ■-     -  ■"- 


s  the  fWll  of  rain  before  nigjt^  * 
lakes  it«  food  with  gnat  raindilj,  and  walk* 
with  a  sort  of  mindng  and  elate  strp.  It  ap- 
is discomtited  and  driven  back  only  by  &  Sew 
and  scarcely  perceivable  drops, 

6830.    The  mud  tortaae    [T.  lutaria,    t\  » 

common  both  in   Europe  and  Asia,  and  [Jar- 

ticularly  in  France,    where    it    ii    mucb  D»d 

for  food.     It  is  seven  inches  long  j  lays  its  e^^ 

on    the  ground,  though  an    aquatic    animal ; 

walks  quicker  than  tbe   land   tortoise;  snd  b 

oden  kept  in  gardens,  to  clear  them  from  saai't 

and  variaui  wingless  insecla.      la  fish  pMUfe  ic 

is  very  destructive,  bidng  tbe  fishes,  and,  wheti 

lb*y  are  exhausted  by  tbe  loss  of  blood,  dragging  them  to  the  bottom   and   derauiin; 

tbem.      Tbe    tortoise  nisy   be   fed  on  any  vegelsble  refuse,  .milk,    w(»ins,    offal,  or 

almost   an;   thing.       Linnieus  says   they  are   in   all  tilings    eitremely  slow,   and  in 

copulation  fWqueotly  adhere  togellier  a  month,  and  live  levaal  dtja  aAer  tbe  besd 

ii  cut  off.  {Statu't  ZooA)^.} 


Of  Ittteet*  and  fTornu  tphici  are  or  may  ie  tu^ated  it  CWMrr. 

GS81.  "nt  itueeti  we  mean  lo  notice  here  are  tbe  ulk  moth,  bee,  and  eiaw  fish  ;  ai^ 
&e  warmi,  the  leech  and  snail. 

6SS2.  Thenawormormolh  (Phalmna  mori,  L.,j^.  56.)  i>  anative  of  Cbiua,  ami  n> 
introduced  into  Europe  in  the  reign  of  the  Ecpperor  Ju&tiniao,  A.D.  16a  It  its 
wbitish  moth,  with  a  broad  pale  brown  bar  across  each  of  the  upper  wings.  Tbe  aia- 
pillar  or  lirva,  emphatically  known  by  the  title  of  the  silk  worm,  is,  when  full  grown, 
nearly  three  inches  long,  and  of  s  yellowish  grey  color :  on  the  upper  part  oT  tbe  faol 
joint  of  the  body  is  s  bom  like  process,  as  in  many  of  the  sphinges.  It  feeds,  at  evert 
one  knows,  on  the  leaves  of  the  white  mulberry,  iti  defect  of  which  may  be  aubstitumi 
the  black  mulberry,  and  even  in  umie  instance*  the  lettuce,  and  a  few  otfaer  pisats. 
The  silk  worm  remains  in  its  larts  state  about  ui  weeks,  changing  its  skin  four  limn 
during  that  period,  and,  like  other  caterpUlals,  abstaining  from  food  for  tamt  tiiw 
before  each  change.  When  full  grown,  the  animal  entirely  ceases  to  feed,  and  begin 
to  form  itself  a  loose  cnvelopement  of  Miken  fibres  in  some  convenient  spat  which  it  ha> 
chosen  for  that  purpose,  and  al^rwards  proceeds  to  enwrap  itself  in  a  mucb  ck«« 
covering,  running  an  oval  yellow  silken  case  or  ball  about  tbe  site  of  a  pigeon's  tgg.  ia 
which  II  change!  to  a  chrysalis,  and  after  lying  thus  enclosed  for  the  spue  of  aboot 
fifteen  days,  gives  birth  to  the  moth.  lUs,  however,  is  always  carefully  pmeoted  wben 
the  animals  are  reared  for  (he  purposes  of  commerce  ;  the  moth  greatly  injuring  tbe  sit 
of  the  ball,  by  discharging  a  quantity  of  col(H«d  fluid  before  it  leaves  the  cell ;  the  lilk 
balls  are,  therefore,  eipoied  to  such  a  degree  of  best  oi  to  kill  tbe  indoaed  chrysalides 
a  few  only  being  gafed  for  tbe  breed  of  the  following  year.  The  moth,  when  halcbRi 
is  a  very  short-lived  animal,  breeding  soon  after  its  exclusion,  and  when  tbe  femalet  kaie 
laid  their  eg)(a,  they,  aa  well  as  the  rosles,  survive  but  a  very  short  time. 

6S93.  The  culture  af  rili  varies  hut  little  in  diO^rent  countries ;  it  doa  not  rrqake 
any  great  degree  of  skjll,  or  a  great  capital  j  and  it  is  well  known  that  the  silk  nss 
with  proper  care,  will  breed  and  thrive  very  well  in  England.  Though  tbe  price  <tf 
labor  is  too  hi^  in  this  country  lo  render  this  a  profitable  branch  of  rural  ecoootny,  yei 
as  it  is  carried  on  by  some  as  nutter  of  recreation,  and  may  be  useful  in  various  ways, 
we  shall  describe  the  process. 

6BS4.  The  culhire  and  irtatmeni  af  lit  mulbtrty  is  afadudaitlly  simple,  and  has  boa 
given  in  noticing  tbe  silk  culture  of  France  and  Italy.     It  is  ■  -i'-^^-  of  nrisn 
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writers  to  assert  that  grafting  is  necessary ;  on  the  contrary,  grafted  mulberry  trees  are ' 
held  in  France  to  be  later  in  exfoliating  and  shorter  lived  than  seedlings.    (Cours  d*Agr, 
j-c.)  art.  MurierJ) 

6825.  The  jyroduce  of  the  warms  or  cocoons,  as  soon  as  completed,  are  either  reeled  off, 
or,  in  the  silk  countnes,-  sold  to  others,  who  make  ttiis  a  distinct  trade.  The  silk,  as 
formed  by  the  worm,  is  so  very  fine,  that  if  each  ball,  or  cocoon,  was  reeled  separately, 
it  would  be  totally  unfit  for  the  purposes  of  the  manufacturer ;  in  the  reeling,  therefoiv, 
the  ends  of  several  cocoons  are  joined  and  reeled  together  out  of  warm  water,  which, 
softening  their  natural  gum,  makes  them  stick  together,  so  as  to  form  one  strong  smootli 
tliread.  As  often  as  the  thread  of  any  single  cocoon  breaks,  or  comes  to  an  end,  its 
place  is  supplied  by  a  new  one,  so  that  by  continually  keeping  up  the  same  number,  the 
united  thread  may  be  wound  to  any  length :  the  single  tfireads  of  tiie  newly  added  co- 
coons are  not  joined  by  any  tie,  but  simply  laid  on  the  main  thread,  to  which  they  adhere 
by  their  gum ;  and  their  ends  are  so  fine  as  not  to  occasion  the  least  perceptible  uneven- 
ness  in  the  place  where  they  are  laid  on.  The  apparatus  for  reeling  consists  merely  of  a 
small  open  kettle  of  water,  under  which  is  a  fire  to  keep  it  hot,  and  a  reel  of  a  very 
simple  construction.  Care  should  be  taken  in  tlie  operation,  that  the  silk  when  reeled 
<^  ooay  consist  of  a  smooth  thread  of  equal  thickness  and  strength,  not  flat,  but  of  a 
round  form,  having  the  small  threads  of  which  it  is  composed  as  equally  stretched  and 
firmly  united  as  possible ;  and  that  the  several  rounds  as  tliey  lie  on  the  reel,  should  not 
be  glued  together.  When  the  skain  is  quite  dry  it  is  taken  off  the  reel,  and  a  tie  is 
made  with  some  of  the  refuse  silk  on  tluit  part  of  the  skain  whei;p  it  bore  upon  the  bars 
of  the  reel,  and  another  tie  on  the  opposite  part  of  the  skain,  after  which  it  is  doubled 
into  a  hank,  and  usually  tied  round  near  each  extremity,  when  it  is  laid  by  for  use  or 
sale.  In  this  state,  in  which  all  the  silk  that  is  brought  from  India,  and  considerable 
part  of  what  comes  from  Italy  and  other  parts,  arrives,  it  is  called  raw  silk ;  the  prin- 
cipal part  of  it  is  afterwards  sent  to  a  mill  to  be  thrown  ;  that  is,  to  have  two  ends  of  it 
doubled  and  twisted  together,  by  which  it  is  converted  into  tram,  or  organzine,  accord- 
ing to  tlie  fineness  of  the  silk,  and  the  purposes  to  which  it  is  intended  to  be  applied  in 
the  manufacture. 

68S6.  The  culture  of  silk  in  England  has  been  attempted  at  various  periods  from  the 
time  of  James  I.,  in  1608,  to  the  present,  A  silk  garden  was  established  near  St. 
James's  Palace  in  1629,  and  another  at  Chelsea  in  1716.  As  the  mulberry  tree  is 
scarce  in  some  parts  of  this  country,  attempts  have  been  made  to  feed  the  worms  on 
other  plants.  Miss  Croft,  of  York,  in  1792,  sent  to  the  Society  for  the  Encouragement 
of  Alts,  Manufactures,  and  Commerce,  a  specimen  of  silk  produced  by  worms  fed 
entirely  upon  lettuce  leaves.  This  society  continue  to  offer  premiums  for  the  produc- 
tion of  silk  in  tliis  country  ;  and  a  company  is  now  establisliing,  for  giving  it  a  complete 
trial,  in  several  districts  both  of  Britain  and  Ireland. 

6827.  The  commoti  hotiey  bee  {A^ns  meUificaf  L.)  inhabits  Europe  in  hollow  trees, 
but  is  chiefly  kept  in  hives,  being  domesticated  every  where.  Perhaps  more  has  l)een 
written  on  die  economy  of  this  insect,  than  on  any  otheranimal  employed  in  agriculture ; 
and  certainly  to  very  little  purpose.  After  all  that  has  been  done  in  England,  France, 
and  Italy,  the  bee  is  still  more  successfully  cultivated,  and  finer  honey  produced,  in 
Poland,  by  persons  who  never  saw  a  book  on  the  subject,  or  heard  of  the  mode  of  de- 
priving bees  of  their  honey  without  taking  their  lives.  Much  as  has  been  written  in 
France  and  England  on  this  last  part  of  the  subject,  it  is  still  found  the  best  mode  to  dor 
stroy  the  hive  in  taking  the  honey.  Unanswerable  reasons  for  this  practice,  are  given  by 
La  Gren^,  a  French  apiarian,  which  are  elsewhere  quoted  by  us  at  length,  {Encyc.  of 
Gard,  art.  Bees),  and  allowed  to  be  conclusive  as  to  profit,  even  by  Huish.  The  honey 
produced  by  any  hive  or  apiary,  depends  much  more  on  the  season,  and  the  quantity 
and  kind  of  flowers  with  which  the  neighborhood  abounds,  than  on  the  form  of  hive, 
or  artificial  managemMit.  Viewing  tlie  subject  in  this  light  we  shall  avoid  noticing 
the  mode  of  operating  with  glass,  storying,  cellular,  or  other  curious  hives  of  recent 
invention ;  and  treat  ouly  of  the  simplest  methods.  The  author  we  shall  follow  is 
Howison. 

6828.  TIte  apiary  or  place  where  the  bee~hives  are  placed  should  in  very  warm  situa- 
tions be  made  to  face  the  east ;  and  in  colder  districts  the  south-easu  It  should  be  well 
protected  from  high  winds,  which  not  only  prevent  the  bees  from  leaving  the  hive  in 
quest  of  honey,  but  they  also  surprise  them  in  the  fields,  and  often  kill  tliem  by  dashing 
them  agunst  the  trees  and  rocks,  or  into  rivers.  The  hives  in  an  apiary  should  always 
be  placed  in  a  right  line  ;  but  riiould  the  number  of  the  hives  be  great,  and  tlie  situation 
not  capacious  enough  to  admit  of  their  being  placed  longitudinally,  it  is  more  advisable  to 
place  them  over  one  another,  on  shelves,  (fig,  357.)  than  in  double  rows  on  the  ground. 
A  bee,  on  leaving  the  hive,  generally  forms  an  angle  of  about  forty  five  with  the  horizon  ; 
the  elevation  of  the  hive  should,  therefore,  be  aboi\t  two  feet  from  the  ground,  in  order  to 
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pTOtact  it  from  humidiljr.     The  greater  the  deration  cf  tbe  hiTC,  die  longK  bjta 

Sight  of  the  Bwarra  j  and  when  they  are  at  a  certain  poinl  of  elevation,  li»  iwaraa 

are  loit  fbr  erer  to  the  proprielor.      If  the  hiTei  are  to  be  placed  in  743 

■  double  row,  the  hinder  oaet  ihould  alternate  with,  and  be  placed  at 

■uch  a  diatance  from  the  front  ono,  that  vben  the  beeg  t^e  thdr 

flight,  no  obitruction  ia  offered  to  ihcir  ascent.     Huiili  recomnienda    ' 

placing  ever;  hive  upon  a  single  pedeital,  and  at  two  or  tliree  feet  dii- 

tancefrom  each  other.   By  this  means  when  any  thing  happens  to  one 

hiie,  the  others  are  leM  likely  to  be  disturbed  than  when  placed  on  a 

shelf  in  a  bee  bouse ;  snd  the  hive  may  be  chained  down  and  locli. 

ed  {fig.  743.)      It  ia  usual  to  hare  three  or  four  legs  or  supports  to 

the  bee  boards,  but  those  who  have  tried  one  will  neier  resort  to 

more,  as  one  is  a  much  better  proleclion  from  •ermin  and  inserts. 

Hk  space  in  front  of  the  apiary  cliould  be  kept  dear  of  high  plants 

for  two  or  three  yarda. 

68S9.  Tbe  uorulya/'teftemployediaainalter  of  some  consequence, 
obaerrer,  all  woridug  beta,  as  to  external  appeannce,  are  nearly  the  sBme_;  but  to  ibow 
who  eumine  them  with  attention,  the  dilfereoce  in  size  is  \erj  distinguishable  ;  and  iIkt 
are,  in  their  ridous  and  gentle,  indolent  and  active  natures,  essen^lj  difi^nl.  Of 
th«  stock  which  Howison  had  in  IBIO,  it  required  2S0  to  wdgh  an  ounce;  buttbtr 
were  so  vicious  and  laay,  that  he  changed  it  for  a  smaller  variety,  which  pcssesin  niiicli 
better  diSpoulious,  and  of  which  it  requires  396,  on  an  average,  to  weigh  an  ounce.  VhF- 
Itaer  use  and  disposition  are  invariably  connected,  he  has  not  yet  had  sufficient  eipetHDct 
to  detennine- 

6S3(k  llie  belt  maUrtal  dnd^rm  for  hivea  is  a  straw  thimble  or  flower-pot  placed  is 
an  inverted  position.  Hives  made  of  straw,  as  now  in  use,  have  a  great  adranlage  onr 
those  made  of  wood  and  other  materials,  from  the  eO'ectual  defence  they  affcRl  agsias 

6S9I.  Tfaeoxe  d/*  Ainu  diould  correspond  a*  nearly  as  possible  with  thai  oftbcswaniB. 
This  has  not  had  that  attention  paid  to  it  whidi  the  subject  demands,  as  much  oftbeiScna 
in  the  management  of  the  bees  depends  on  that  circumstance.  From  blind  insdnct,  b(A 
endeavor  to  fill  with  combs  whatever  hive  (hey  are  put  into,  before  they  begin  to  gsit" 
honey.  Owing  to  this,  when  tbe  hive  is  loo  large  for  its  inhabitants,  tbe  time  for  coilca- 
ing  Iheir  winter  store  is  spent  in  unprofitable  labor  :  and  starvation  ia  the  consFquena- 
TUs  evil  also  extends  to  occasioning  late  swarming  the  next  summer  ;  it  being  long  >if- 
fore  Che  hive  becomes  so  filled  with  young  bees  as  to  produce  a  necessity  fbr  craigntioa< 
from  which  cause  the  season  ia  too  far  advanced  for  the  young  colonies  to  procure  a  sin- 
ter stock.  A  full  siied  straw  hive  will  bold  three  pecks,  a  small  sjied  frxim  oneuwii 
half  to  two  pecks. 
'  eSK.  Thei'sU*t:liK.  [Pni<c:biPii<.,^.T4t.)spp«ntauiCabethe>(coDdlnDiFrllsto  tbstdncnt^^ 


m  a  nonow  ejUndw  of  thst  Inttli, » 


™i™?£Ii«IS 


■  cover  at  up  to  throw  olF  Ihe  >^,  uid  then  11  requires  mlj  to  be  pbcBl  up*" 
like  1  itmnti  int  In  Hie  nrden,  to  u  tlie  boHcHD  of  the  hoHow  cilindn  m>r " 
not  nom  the  around  thin  l"o  fret,  snd  ihe  o(«lnf  dip  look  to  U"  "■* 
When  a  marm  U  la  be  put  In,  the  tree,  with  the  dmn  or  illp  HHMd,  lislso't''- 
llquelrovn  it;  when  Ac  bHi  enler.  the  door  Isekned.  s^ibe  hdtsKqf^ 
irflh  clsf  ail  tbe  hire  la  planted  or  placed  upilflit    Wbai  bearj  it  wavi,  i" 


door  Is  opened  < 


hire  Is  pUnUd  or  placed  I.    . 
irini  tbe  flnnt  pan  of  a  warm  day,  i 
■^  u  "wn  ftoBi  top  le  bmtoBi,  sDd  tin 


L  his  mmith,  or  nllh  a  llgbted  ng,  b)  keep  oV  ihi 
n  irith  a  ciDokcd  knif^,  *■  much  osnb  m  Se  thlnki 


at.  iBi 


6833.  The  feeding  of  heet  is  generally  deferred  till  winter  or  spring,  but  ibtsiits<^ 
BToneous  practice.  Hives  should  be  examined  in  the  course  ol  the  month  of  Sqm™- 
bo'  or  about  ibe  time  of  killing  Ihe  drones,  and  if  a  lat^  hire  doea  not  weigb  il«<7 
potinds,  it  will  be  necessary  to  allow  it  half  a  pound  of  honey,  or  the  same  quanli?  ^ 
soft  sugar,  made  into  lynip,  for  every  pound  that  ia  deficient  of  that  weigh ;  »4  '" 
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like  proportioii,  to  smaller  hives.  This  work  roust  not  be  delayed,  that  time  may  be  giren 
for  the  bees  to  make  the  deposit  in  their  empty  cells  before  they  are  rendered  torpid  by 
tlie  cold.  Sugar  simply  dissolved  in  water  (which  is  a  common  practice),  and  sugar 
boiled  with  water  into  a  syrup,  form  compounds  very  differently  suited  for  the  winter 
store  of  bees.  When  the  former  is  wanted  for  their  immediate  nourishment,  as  in  spring, 
it  will  answer  equally  as  a  syrup :  but  if  to  be  laid  up  as  store,  the  heat  of  the  hive  quickly 
evaporating  the  water,  leaves  the  sugar  in  dry  crystals,  not  to  be  acted  upon  by  the 
trunks  of  the  bees.  Hives  may  be  killed  with  hunger,  while  some  pounds  weight  of 
sugar  remain  in  this  state  in  tlieir  cells.  The  boiling  of  sugar  into  syrup  forms  a  closer 
combination  with  the  water,  by  which  it  is  prevented  from  flying  off,  and  a  consistence 
resembling  that  of  honey,  retained.  Howison  has  had  frequent  experience  of  hives 
not  containing  a  pound  of  honey,  preserved  in  perfect  health  through  the  winter,  with 
sugar  so  prepared,  when  given  in  proper  time,  and  in  sufficient  quantity. 

6834.  -To protect  hives/rom  the  coid,  they  are  covered  with  straw  or  rushes,  about  the 
end  of  September,  or  later,  according  to  the  climate  and  season.     This  is  an  essential 
business,  as  well  covered  hives  always  prosper  better  the  following  season  than  such  as 
have  not  been  covered.     In  October,  the  aperture  at  which  the  bees  enter  should  gene- 
rally be  narrowed,  so  as  only  one  bee  may  pass  at  a  time.     Indeed,  as  a  very  small  por- 
tion of  air  is  necessary  for  bees  in  their  torpid  state,  it  were  better,  during  severe  frosts, 
to  be  entirely  shut  up,  as. numbers  of  them  are  oflen  lost  from  being  enticed  to  quit  the 
hive  by  the  sunshine  of  a  winter  day.     It  will,  however,  be  proper  at  times  to  remove, 
by  a  crooked  wire,  or  similar  instrument,  the  dead  bees  and  other  filth,  which  the  living 
at  this  season  are  unable  to  perform  of  tliemselves.     To  hives,  whose  stock  of  honey  was 
sufficient  for  their  maintenance,  or  those  to  which  a  proper  quantity  of  sugar  had  been 
given  for  that  purpose,  no  further  attention  will  be  necessary  until  the  breeding  season 
arrives.     This,  in  warm  situations,  generally  takes  place  about  the  banning  of  May, 
and  in  cold,  about  a  month  after.     The  young  bees,  for  a  short  time  previous  to  thdr 
leaving  their  cells,  and  some  after,  require  being  fed  with  the  same  regularity  that  young 
birds  are  by  their  parents ;  and  if  the  store  in  the  hive  be  exhausted,  and  the  weather 
such  as  not  to  admit  of  the  working  bees  going  abroad  to  collect  food  in  sufficient  quan- 
tity for  themselves  and  their  brood,  the  powerful  principle  of  affection  for  their  young 
compels  them  to  part  with  what  is  not  enough  for  their  support,  at  the  expence  of  their 
own  lives.     To  prevent  such  accidents,  it  is  advisable,  if,  during  the  breeding  season,  it 
rain  for  two  successive  days,  to  feed  all  the  bees  indiscriminately,  as  it  would  be  difficult 
to  ascertain  those  only  who  require  it. 

6835.  The  tivarming  of  bees  generally  commences  in  June,  some  seasons  earlier,  and 
in  cold  climates  or  seasons  later.  '  The  first  swarming  is  so  long  preceded  by  the  ^pear- 
ance  of  drones,  and  hanging  out  of  working  bees,  that  if  the  time  of  their  leaving  the 

'hive  is  not  observed,  it  must  be  owing  to  want  of  care.  The  signs  of  the  second  are, 
however,  more  equivocal,  tlie  most  certain  being  that  of  the  queen,  a  day  or  two  before 
swarming,  at  intervals  of  a  few  minutes,  giving  out  a  sound  a  good  deal  resembling  that 
of  a  cricket.  It  frequently  happens  that  the  swarm  will  leave  the  old  hive,  and  return 
again  several  times,  which  is  always  owing  to  tlie  queen  not  having  accompanied  them, 
or  from  having  dropt  on  tlie  ground,  being  too  young  to  fly  to  a  distance.  Gooseberry, 
currant,  or  other  low  bushes,  should  be  planted  at  a  short  distance  from  the  hives,  for 
the  bees  to  swarm  upon,  otherwise  they  are  apt  to  fly  away;  by  attending  to  this, 
Howison  has  not  lost  a  swarm  by  straying  for  several  years.  When  a  hive  yields  more 
than  two  swarms,  these  should  uniformly  be  joined  to  others  that  are  weak,  as  from  the 
lateness  of  the  season,  and  deficiency  in  number,  they  will  otlierwise  perish.  This  junc- 
tion is  easily  formed,  by  inverting  at  night  the  hive  in  which  they  are,  and  placing  over  it 
the  one  you  intend  them  to  enter.  Hiey  soon  ascend,  and  apparently  with  no  <^position 
from  the  former  possessors.  Should  the  weather,  for  some  days  aAer  swarming,  be  un- 
favorable for  the  bees  going  out,  they  must  be  fed  with  care  until  it  clears  up,  otherwise 
the  young  swarm  will  run  a  great  risk  of  dying. 

6836.  The  honey  may  be  taken  from  hives  of  the  common  construction,  by  three  modes, 

partial  deprivation,  total  deprivation,  and  suffocation. 

6837.  Partial  deprivation  to  performed  about  the  bsginnlng  of  Seotember.  Having  awertained  the 
weight  of  the  hive,  sod  oooMquentlv  the  qoantitr  of  hoDey-^comb  which  to  to  be  extracted,  b^n  the 
operation  as  aoon  as  evening  sets  in,  bj  Inverting  the  ftiU  hive,  and  ptocing  an  enuiCyooe  over  it ;  particu. 


large  UHMCaiCIIOUl    miU^  U«    ^IVU  iwuim  Miviu    s»  wicu    fn^iuk  wb  juuwmvu.    au    wauoa     Mr  incTVU»  mjv    wwv    icviu 

moUBtfaig  Um  operator.  Tlie  hives  being  thua  arranged,  beat  the  sidei  gently  with  a  stick  or  the  band, 
tmt  partlcutor  caation  mutt  be  used  to  teat  it  on  those  paru  to  which  the  combs  are  attached,  and  which 
wili  be  found  parall^  with  the  entrance  of  the  hive  The  aacent  of  the  bees  into  the  uopcr  nive  win  be 
known  by  a  loud  humming  noiie,  indicative  of  the  pleasure  in  Onding  an  asylum  from  thrir  enemy ;  In  • 
few  minute*  the  whole  community  will  have  ascended,  and  the  hive  with  the  beet  in  it  may  Im  placed  upon 
the  pedotal  from  which  the  ftUi  nive  wat  removed.  The  hive,  from  which  the  bee»  have  Iwcn  driTen. 
mutt  then  he  taken  into  the  bouse,  and  the  operation  of  cutting  out  the  honey-comb  commenced 
Having  extracted  the  reiiuliite  quantity  of  comb,  thto  opportunity  must  be  embraced  of  inapectint  the 

3  Y3 


6R3B.  Tulal  ^rprivalKM  it  rireclt^  \1 

ntAj  v«7  IMte  han«r  ii  obulncd,  (be  bvn  Id  jupe  and  July  bi 


6840.  On  ti 

e  ]rroduce  and  /iniJU  of 

Both,  however 

«rp  eiirem*!)'  unwrtai 

ihereislheco 

nprtilion  or  all  £uro|ie 

deinmdfors* 

rms.      Bees,  however. 

roiuger. 

t  hive  or  two  ]•  Iherefor 

Iwei  much  hiLi  been  Mid  b;  ihc  palriolic  apiariaiK. 
n  ;  and  as  to  (hr  profil,  it  can  iteTcr  be  great,  wbOe 
IDCOnlcnd  with  ni  lo  honej'  and  wu,  and  no  great 

re  very  desinble  in  ibe  garden  of  cverj  ftrmer  •nd 

TWO  <rr  ctDjf  /ri  {Cancer  attaciu,   L.  _^.  745.),  it  a  naliie  of  Bntui, 
riven  and  marshcii,  and  lodging  itulf  in  liolcs  made  in  ihe  tHaycj  banks. 

'  an  eicetlent  flavor,  and  very  T4i 

1  luLi  been  recommended  to 

.impl 
metliods  of  preparii  ^ 

may  be  eitlier  Ixiiled  or  fried,  and  Ibcn  taken    j 
out  of  their  ahelli  and  made  up  in  a  variety 
ofdi-ilies.      Prcpamtions  and  brotlin  of  cray-  il 
fiih   have  been  celebrated  not   only  for  a  ■ 
palatable    aliment,    but   alw   for  answering  ' 

moistening  qualitj,  and  correcting  acrimony.     J 

The  delicate  flarur  of  thete  fish  dcjwnds  in  a  / 

great  measure  on  tlieir  food.      Wlien  they  hare 

reliih  of  it ;  but  when  they  feed  on  other  things,  they  are 

(he   flavor  communiraled  lo  ihcnr  fl«h  by  ihem.       It  1 

Acorus  calumnu)  abounds,  ihey  feed  on  the  roou  of  this  [ 

■o  bhtet  aa  to  be  uneatable.      Tliey  are  very  greedy  of  flcih,  and  flock  in  great  nomben 

about  carcasei  tlirown  iulo  Ihe  water  where  tlicy  are,  and  never  leave  it  while  any  i«~ 

mains.      They  also  fced  on  dead  frogs  when  ibey  come  in  Bieir  way, 

IWS.  n^mJlKriToribiidrliclouiillh.it  iieridenC,  might  be  niaKnrully  urrlcd  on  fa  tntU  pcBdi,  w 
In  email  in  parka.    In  tlw  fotmer  cue  luppljinj  them  wlih  anr  untiml  at  vsMahle  ftAik     Tbej- 

near  Alnwick,  Id  ^arUianilxiLid. 

GM3.  The  tiihb  tnoU  (Hela  imnnlh.L.  Rg.  75  a),  is  a  native  of  Italy;  but  bai« 
imported  lo  this  country  about  the  middle  of  lait  century,  it  now  conddern]  aa  natunU 
iied.  Aubrey  informa  us,  that  they  were  introduced  by  Charles  Howard,  Eaq.  an 
epicure  of  Ihe  Arundel  family,  atan  article  of  food,  who  scattered  and  dispersed  thoqcsoaila 
all  over  Ihe  downs  and  in  tlie  woods  at  Albury,  an  ancient  seat  of  that  noble  ftmily;  and 
also  near  Ashted,  Boxhill,  Dorking,  Epsom,  and  Surrey,  where  thry  have  increased  so 
greatly,  that  even  the  conGnes  of  Sussex  abounds  with  them.  His  etample  was  followed 
by  others  in  dilTerent  parts  of  the  kingdom,  but  by  none  widi  lo  mueU  succen  at  by  Si 
Kenvim  Digby,  who  dispersed  them  about  Cothunt,  tlic  leat  of  that  family  Dear  Ncw- 
Dort-l'ugn'-l,  in  Buckinghamshire. 
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•  GMkThUUtkelMfguttptehtqflmiamiaitimBiigUmd.  When  AaU-ffrawn,  the  tfadl  ia  ft«B  an  inch 
aad  a  half  to  two  Inches  in  diameter  In  our  climate;  on  the  continent,  towardf  the  south,  Iti  else  la 
much  fuperior.  The  animal  being  lane  and  flethy.  and  not  of  an  unpleasant  flavor,  has  been  ecteemed 
aa  an  article  of  food  from  early  timea.  It  waa  a  favorite  diah  with  the  Romana,  who  had  their  cochlearia,  or 
anaiUtewt,  in  which  th^  were  bred  and  fattened.  Varro  haa  handed  down  to  ua  a  deacription  of  theae 
atewa,  and  the  manner  of  makiog  them :  he  aaya.  open  placea  were  choaen  aurrounded  by  water,  that  the 
anaila  might  not  abandon  them,  and  care  waa  taken  that  the  placea  were  not  much  expciaed  to  the  aun  or 
to  the  dewa.  If  a  natural  aprtna  or  moiatttre  waa  not  found,  ther  formed  an  artificial  one.  by  bringing  a 
pipe  to  the  atf^w  bored  fUU  of  holea,  like  a  watering.pot,  by  which  the  place  waa  continually  aprinUed  or 
moistened.  The  snaila  required  little  attention  or  food,  for  aa  thev  crawled  they  found  it  on  the  floor  or 
area.  They  were  fed  with  bran  and  sodden  lees  of  wine,  or  Bimilar  substances  Intermixed  with  a  few 
laurel-leaves.  In  the  neighborhood  of  Vienna  they  are  caught  and  preserved  till  wanted  in  large  piU 
covered  with  boards ;  they  are  fed  with  cabbage- leaves,  graina,  bran,  meal,  or  any  vegetable  reAaaCk  In 
Italy  and  Vienna  they  are  commonly  sold  in  the  markets,  and  are  called  bavoli,  martinaoci,  and  gaU 
llnelle  In  France,  saya  Lister,  they  boil  them  In  river  water,  and  aeaaon  them  with  aalt,  pepper,  and 
oil.    Thia  practice  conttnuea  at  the  present  period. 

6845.  The  medicinal  leech  (Hirudo  medicinalis,  L.),  grows  to  the  length  of  two  or 
three  inches.  The  body  is  of  a  blackish-brown  color,  marked  on  the  back  with  six  yel- 
low spots,  and  edged  with  a  yellow  line  on  each  side ;  but  both  the  spots  and  the  lines 
grow  faint,  and  ifdmost  disappear  at  some  seasons.  The  head  is  smaller  than  the  tail,  which 
fixes  itself  very  firmly  on  any  thing  the  creature  pleases.  It  is  viviparous,  and  produces 
but  one  young  at  a  time,  which  is  in  the  month  of  July.  It  is  an  inhabitant  of  clear 
running  waters,  and  is  well  known  for  its  use  in  bleeding.  If  put  into  shallow  clear 
ponds  it  will  breed  freely,  and  this  is  practised  by  some  herbalists  and  apotljecaries  in  the 
neighborhood  of  London.  The  chief  supply,  however,  is  from  the  lakes  of  Cumberland, 
where  they  are  caught  by  women  who  go  into  the  water  bare-legged,  and  after  a  few 
have  fastened,  they  walk  out  and  pick  them  off.  A  good  many  are  also  brought  from 
HoUaod. 


Chap.  XII. 

Of  Animals  noxious  to  Agriculture, 

6846.  Almost  every  animal  may  be  u^rious  to  the  agriculturist  in  some  way  or  other. 
All  the  cultivated  live-stock  will,  if  not  excluded  by  fences,  or  prevented  by  herding,  eat 
or  tread  down  com  crops  or  other  plants  in  culture.  Hiose  animals,  as  the  dog  and 
ferret,  which  assist  him  in  deterring  or  in  catching  noxious  animftla  which  would  prey 
on  others,  will  themselves  become  depredators  if  not  attended  to ;  and  even  man,  the 
only  rational,  and  therefore  the  most  valuable  of  agricultural  servants,  will  prove,  under 
certain  circumstances,  the  greatest  of  all  enemies  to  Uie  agriculturist.  We  shall  glance 
at  the  djfierent  animals  more  especially  noxious  in  the  order  of  their  usual  classification, 

SxcT.  I.     Of  Tuuious  Mammalia, 

6847.  Of  nossoiM  mammalia^  man,  in  a  demoralised  state,  is  the  most  injurious.  Tho 
remedy  is  furnished  by  the  law-— the  preventive  is  good  ^ucation,  anddvil  treatment 
by  the  master. 

6848.  The  fax  (Cams  wipes)  commits  great  ravages  among  lambs,  poultiy,  geese,  &c. 
To  destroy  it,  the  farmer  must  take  a  d^eep's  paunch  and  fasten  it  to  a  long  stick; 
then  rub  his  shoes  well  upon  the  paunch,  that  the  fox  may  not  scent  his  feet.  He  should 
then  draw  his  paunch  after  him  as  a  trail,  a  mile  or  upwards,  tall  he  gets  near  some  large 
tree ;  then  leave  the  paunch  and  ascend  into  the  tree  with  a  gun  ;  and  as  the  night  comes 
on,  he  may  see  the  fox  come  after  the  scent  of  the  trail,  when  he  olay  shoot  him.  The 
trail  should  be  drawn  to  the  windward  of  the  tree,  if  he  can  conveniently  contrive  so  to 
do. — Or,  set  a  steel-trap  in  the  plain  part  of  a  large  field,  distant  from  paths  and  hedges ; 
then  open  the  trap,  place  it  on  thegroimd,  cut  out  the  exact  shape  thereof  in  a  turf,  and 
take  out  just  so  much  earth  to  raake  room  for  it  to  stand,  and  then  cover  it  again  very 
neatly  with  the  turf  you  cut  out  As  the  joint  of  the  turf  will  not  close  exactly,  pro- 
care  some  mould  of  a  mole-hill  newly  thrown  up,  and  stick  some  grass  on  it,  as  if  it 
grew  there.  Scatter  some  mcmld  of  die  mole-hill  very  thin  three  different  ways,  at  the 
distance  of  ten  or  twelve  yards  from  the  trap ;  let  this  mould  be  thrown  on  spots  fifteen 
or  sixteen  inches  square ;  and  where  the  trap  is  placed,  lay  three  or  four  small  pieces  of 
cheese ;  and  then,  with  a  sheep's  paunch,  draw  a  trail  a  mile  or  two  long  to  each  of  these 
three  places,  and  from  thence  to  the  trap,  that  the  fox  may  iq>proach  one  of  the  placea 
fint;  for  then  he  will  advance  to  the  trap  mote  boldly ;  and  thus  you  will  be  almost 
always  sure  of  catching  him.  You  must  take  care  that  your  trap  be  left  loose,  that  he 
may  draw  it  to  some  hedge  or  covert,  or  he  will  otherwise  bite  off  his  leg,  and  so  make 
his  escape.— Or  near  the  spot  where  the  fox  uses  much  to  resort,  fix  a  stick  or  pole,  much 
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in  tha  waxae  manner  as  for  a  woodcock.  To  etplafai  this  more  exaedj :  tie  a  aCraig  tv 
some  pole  set  fast  in  the  ground,  and  to  this  string  fasten  a  small  short  stick,  made  tkia 
on  the  upper  side,  with  a  notch  at  the  lower  end  of  it ;  then  set  another  stick  hmt  In  tiie 
ground,  with  a  nick  under  it ;  bend  down  the  pole,  and  let  the  nicks  or  notches  join  in  tbe 
slightest  degree  :  then  open  the  noose  or  string,  and  place  it  in  the  path  or  walk  of  tbe 
fox.  By  strewing  flesh-meat,  pieces  of  cheese,  &c.,  as  you  pass  along,  you  may  entioe 
the  fox  to  take  the  same  road. 

GBW.  To  skooe  afo*,  anotnt  the  aolet  of  the  shoes  with  svhie's  ftit,  a  little  broiled ;  then  gotovvarda  tbe- 
wood,  and,  in  returning,  drop  here  and  there  a  Mt  of  swine'a  liver,  roaited  and  dipt  in  tmmej,  drawx^^ 
after  vou  a  dead  cat ;  and  by  these  aaeans  he  therefore  will  be  allured  to  follow  you. 

6850.  T%efo*  U  tometime*  taken  with  a  koolc,  made  of  large  wire,  and  turning  on  a  swirel  Ikke  cte^ 
collar  of  a  grevhound ;  it  is  usually  hung  so  high  ftom  the  ground,  that  he  is  compelled  to  leap  to  cateb 
at  it ;  and  baited  with  fTesh  liver,  cheese,  &c,  and  if  a  trail  be  run  with  a  sheep's  paunch,  as  tacfoce 
directed,  be  will  be  drawn  to  the  bait  with  the  greatest  ease. 

6S5 1 .  Tftepole  cat  (Felis  puiorius,  !«. ,)  may  be  caught  and  destroyed  by  a  dead-fiaU,  con- 
structed in  tbe  following  manner.     Take  a  square  piece  of  wood,  weighing  forty  or  €fij 
pounds :  bore  a  hole  in  the  middle  of  the  upper  side,  and  set  a  crooked  hook  fast  in  it  ; 
then  set  four  forked  stakes  fast  in  the  ground,  and  lay  two  sticks  across,  on  which  sticks 
lay  a  long  staff,  to  hold  tbe  dead  fall  up  to  the  crook  ;  and  under  tins  crook  put  a  Aort 
stick,  and  fasten  a  line  to  it :  this  line  must  reach  down  to  the  bridge  below  ;  and  thcs 
bridge  you  must  make  about  five  or  six  inches  broad.     On  both  sides  of  this  dead-fidl, 
place  boards  or  pales,  or  edge  it  with  close  rods,  and  make  it  ten  or  tweWe  inches  high. 
Let  tbe  entrance  be  no  wider  than  the  breadth  of  the  dead-fall. — A  pigeon  boose, 
surrounded  with  a  wet  ditch,  will  tend  to  preserve  the  pigeons ;  for  beasts  of  prey  natur- 
ally avoid  water. 

6852.  The  weasel,  or  Foumart,  (Felis  vulgaris,  L.)»  though  in  some  respects  beneiiaBl, 
in  as  much  as  when  domesticated,  it  destroys  rats,  mice,  moles,  and  other  noxloaa 
vermin,  is  nevertheless,  in  a  wild  state,  a  formidable  foe  to  poultry  and  rabbits.  Weasds 
may  be  destroyed  by  putting  in  their  haunts  small  pieces  of  paste,  consisting  oT  pul' 
verized  sal.  ammoniac,  mixed  up  with  the  wliite  of  an  egg,  wheaten  flour,  and  honey. 
Tlie  strewing  of  rue  round  the  place  where  hens  nestle,  is  also  said  to  drive  away  these  de- 
predators ;  as  also  will  the  smell  of  a  burnt  cat ;  as  all  animals  are  terrified  at  the  bumii^ 
of  one  of  tlieir  own,  or  of  a  similar  species. 

685S.  The  badger  (Ursus  rneles,  L.)  destroys  great  numbers  of  young  pigs,  lambs 
and  poultry  every  year.  Some  use  a  steel  trap,  or  a  spring,  such  as  foxes  are  taken  in, 
to  catch  them.  Others  sink  a  pit-fall,  five  feet  in  deptli  and  four  in  length,  forming  it 
narrow  at  top  and  bottom,  and  wider  in  the  middle ;  Uicy  tlien  cover  it  whh  small  sticks 
and  leaves,  so  that  the  badger  may  fall  in  ivhcn  he  comes  on  it  Foxes  are  sovncdmes 
taken  in  this  manner.  Others,  again,  pursue  a  badger  to  bis  hole,  and  dig  him  out,  this 
is  done  by  moonlight. 

6854.  The  mole  (Talpa  eurojjiea)  is  injurious  by  the  subterraneous  roads  and  hills  of 
earth  which  it  forms  in  grass  lands.  With  regard  to  the  removal  of  mole  hilia,  various 
practices  are  in  use ;  but  the  most  effectual  is  that  derived  from  the  experience  of  s 
successful  mole-catcher,  and  communicated  to  the  public  by  Dr.  Darwin,  in  his  Phf- 
tologia.  This  man  commenced  his  operations  before  sun>rising,  when  he  carefully 
watched  their  situation ;  and  frequently  observing  the  motion  of  the  earth  above  their 
walks,  he  struck  a  spade  into  the  ground  behind  them,  ciit  of  thdr  retreat,  and  then  dug 
them  up.  As  moles  usually  place  their  nests  at  a  greater  depth  in  the  ground  than  thdr 
common  habitation  lies,  and  thus  form  an  elevation  or  mole-hill,  the  next  step  is  to  destroy 
these  nests  by  the  spade ;  after  which  the  frequented  paths  are  to  be  distinguished  from 
the  bye-roads,  for  the  purpose  of  setting  subterraneous  traps.  This  object  may  be 
effected  by  marking  every  new  mole-hill  with  a  slight  pressure  of  the  foot,  and  obserrii^ 
the  next  day  whether  a  mole  has  passed  over  it,  and  destroyed  such  mark ;  and  this 
operation  should  be  repeated  two  or  three  mornings  successively,  but  without  making 
the  pressure  so  deep  as  to  alarm  tlie  animal,  and  occasion  another  passage  to  be  opened. 
Now  the  traps  are  to  be  set  in  frequented  paths,  and  should  be  made  of  a  hollow,  wooden 
semi-cylinder,  {Jig,  283. ),  each  end  of  which  should  be  furnished  with  grooved  lix^ 
containing  two  nooses  of  horse-hair,  that  are  loosely  fastened  in  the  centre  by  meaas  of 
a  peg,  and  are  stretched  above  the  surface  of  the  ground  by  a  bent  stick  or  strong  hoop. 
As  soon  as  the  xpole  passes  half-way  through  one  of  these  nooses,  and  removes  the 
central  peg  in  its  course,  the  hoop,  or  bent  stick,  rises  in  consequence  of  it  elastadcy, 
and  of  course  strangles  the  mole.  The  simplicity  of  this  mode  of  destroying  mole, 
hills  and  moles,  recommends  itself  to  general  adoption,  as  those  whose  grounds  are  thus 
infested  may  easily  extirpate  them,  by  teaching  this  practice  to  their  laborers. 

6855.  The  domestic  rat  (Mus  rattvs,  lj;Jig-  746.)  and  common  mouse,  (Jf.  «i«*> 
cuius,  L.)  are  extremely  aestructive  to  the  farmer,  whose  interest  it  becomes  ta 
extirpate  as  many  as  possible.  Among  the  various  expedients  suggested  for  thb  pur- 
pose, the  following  have  been  found  the  most  successful. 
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68S&  Wkem  a  raiorimimka§itmcm^,  cat  mbmthlmmnnllf,  and  let  him  go  2  and  he  wiU  mako 
■ueh  a  crying  nolMk  that  bU  compantons  will  daiert  the  place.    Some  penona.  Indeed,  flea  off  the  ckin  oC 
their  headf ;  but  thu  method  of  extermination  is  too  cruel  to  be  recommended  to  the  practice  of  any 
humane  penon :  or»  put  a  piece  of  Med  rusty  ba- 
con in  the  middle  or  a  board,  three  fiect  square, 
and  cover  the  board  pretty  thlclily  with  bird-lime, 
leavine  some  narrow  alleys  for  the  vennin  to  get 
at  the  bacon,  in  doing  which  they  will  frequently 

St  among  the  lime  and  tie  caught  In  Stafibrd. 
iro  it  is  customary  to  put  bird-Ilroe  about  the 
holei,  amongst  which  they  run ;  and,  the  bird- 
lime adhering  to  them,  they  will  not  cease  scratch- 
ing until  they  kill  Uicmselves.— Or,  mix  the  ex- 
pressed  juice  of  the  deadly  night-shade  with 
wheatcn  flour  -or  oat.meal ;  cut  the  paste  into 
amall  pieces,  and  put  them  in  the  boles  or  tracks  fkvquented  hr  the  rats :  though  they  will  not  eat  thia 
nauseous  dose,  its  smell  is  so  exccedingW  oflftauve  that  they  will  immediately  decamp.  Of  course,  the 
renewal  of  this  preparation,  as  often  as  It  loses  its  odor,  will  prove  an  effectual  barrier  to  the  return  of 
these  vermin.  In  order  to  prevent  accidents  to  domestic  animals  fWmi  the  poisons  usually  employed,  it 
has  been  suggested  to  place  tne  baits  in  the  traps,  and  to  enclose  the  traps  in  cases,  having  holes  In  Uie 
ends  of  them  large  enough  to  admit  rats,  but  small  enough  to  exclude  cats,  dogs,  ftc. 

6857.  The  twofoUowing  expedients  for  destroying  rats  are  given  in  Willick^i  Domestic  Encydoptedks, 
vol.  iii.  Among  other  remedies,  he  recommends  that  commonly  employed  on  the  continent,  when  a 
sponge  is  fk-ied  with  salt  butter  in  a  nan  1  then  compressed  between  two  plates,  and  cut  into  small  pieces, 
which  are  scattered  about  the  holes  n-eauented  by  rats  and  mice.  This  preparation  is  devoured  with 
avidity ;  it  excites  thirst  in  the  animals,  which  should  be  gratified  by  exposing  shallow  vessels  containing 
water.  On  drinking  this  fluid,  after  having  swallowed  the  burnt  sponge,  it  distends  their  stomach,  and 
proves  a  fatal  repast. — Or,  .1  capacious  cask  of  moderate  height  must  be  procured,  and  put  in  the  vicinity  ot 
places  infested  with  rats.  During  the  first  week,  this  vessel  is  only  employed  to  allure  the  rats  to  visit  the 
■olid  top  of  the  cask,  by  means  of  boards  or  planks  arranged  In  a  sloping  direction  to  the  floor,  which  are 
every  day  strewed  with  oaUrmeal,  or  any  other  food  equally  grateful  to  their  palate ;  and  the  principal  part 
of  which  is  exposed  on  the  surface.  After  having  thus  been  lulled  into  security,  and  accustomed  to  find 
a  regular  supply  for  their  meals,  a  skin  of  parchment  is  substituted  for  the  wooden  top  of  the  cask,  and 
the  former  is  cut  for  several  Incnes,  with  transverse  incisions  through  the  centre,  so  as  to  yield  on  the 
smallest  pressure.  At  the  same  time,  a  few  oallons  of  water,  to  toe  depth  of  five  or  six  inches,  are 
poured  into  the  empty  cask.  In  the  middle  of  this  element  a  brick  or  stone  Is  placed,  so  as  toproject  one 
or  two  Inches  alwve  the  fluid ;  and  that  one  rat  may  find  on  the  former  a  place  of  reftige  Tnese  prena. 
ratory  measures  being  taken,  the  boards  as  well  as  the  top  of  the  cask  should  now  be  furnished  with 
proper  bait,  in  order  to  induce  them  to  repeat  their  visits.  No  sooner  does  one  of  those  maraudera 
plunge  through  the  section  of  the  parchment  Into  the  vcssd,  than  it  retreats  to  the  brick  or  stone,  and 
commences  its  lamentations  for  rehef.  Nor  are  its  whining  notes  uttered  in  vain ;  others  soon  follow,  and 
share  the  same  fate :  when  a  dreadf\il  conflict  begins  among  them,  to  decide  the  possession  of  the  dry 
asylum.  Uattles  follow  in  rapid  succession,  attended  with  such  loud  and  noisy  shneks,  that  all  the  rats 
in  the  neighborhood  hasten  to  the  fatal  spot,  where  they  experience  similar  clisastera.  Thus  hundreds 
may  be  caught  by  a  suatagem,  which  might  be  greatly  facilitated  by  exposing  a  living  rat  taken  in  a  trap* 
or  purchased  fran  a  profeMsional  rat-catcher. 

6858.  A  successful  mode  of  enticing  ra/f  has  been  lately  practised  by  Broad,  a  farmer  at 
Thruxton  in  Herefordsliire.  He  uses  a  bore  trap,  two  feet  long,  eight  inches  wide,  and 
nine  inches  deep,  and  little  different  in  construction  from  the  common  one.  His  secret 
consists  in  scenting  light  colored  malt,  and  also  some  wheat  straws  with  oil  of  carraways, 
and  not  setting  the  traps  for  a  day  or  two  till  the  rats  have  been  accustomed  to  eat  the 
malt  without  &ar.  (K  Mag,  xiv.  p.  421.) 

6859.  The  water  orjidd  rat  {Mas  amphibius,  L.],  and  the  field  mouse  (3f.  lerrestris, 
fig.  747.),  may  be  destroyed  as  follows.      Go  out  in 

the  dog-days,  when  the  fields  are  tolerably  bare  ;  and 
having  found  tlieir  nests  or  holes,  (which  in  shape  and 
size  resemble  augur-holes)  put  therein  hemlock.3eed, 
or  hellebore,  mixed  with  barley,  of  which  they  will 
eat  so  as  to  destroy  themselves.  As  those  vermin 
frequently  consume  seed-corn  after  it  is  deposited  in  the  ground,  it  has  been  suggested 
to  steep  it  in  bulVs  gall,  which  will  impart  to  it  such  a  bitter  taste  that  they  will  not  touch 
it.  Some  persons  mix  sand  with  their  stacked  corn,  which  deters  them  from  burroviing  in 
it,  by  falling  into  the  ears.  The  following  method  has  been  found  very  effectual.  Fill 
an  earthen  pot  half-full  of  water,  and  cover  it  over  with  a  board  that  has  a  hole  in  the 
middle,  then  cover  the  board  over  with  straw,  pea-haulm,  or  similar  rubbish ;  under 
which  the  vermin  will  take  shelter,  and,  creeping  to  the  hole,  will  fall  through  and  lie 
drowned  in  the  water. 

SscT.  II.     Birds  tv^rtbtii  to  Agriculture, 

6860.  Of  the  aveSf  the  species  more  peculiarly  injurious  to  the  agriculturist  is  the 
kite,  {Falco  milvuSf  L.),  by  its  attacks  on  young  poultry.  To  ensnare  them  prtxeed  as 
follows.  Near  the  place  where  poultry  are  kept,  let  iron  gins  be  fixed,  about  four 
inches  broad,  which  must  be  baited  with  chicken,  mice,  or  raw  meat ;  and  thus  these 
ravenous  fowls  are  easily  taken.  Some  persons  stretch  lines  or  nets  over  the  place  where 
the  fowls  are ;  but  nothing  drives  them  away  like  a  well  charged  gun.  Or,  steep  the 
entrails  of  pigs,  fowls,  or  rabbits,  in  the  lees  of  wine,  into  which  you  have  infused  a 
quantity  of  nux  vomicQf  and  throw  the  bait  where  the  fowls  come  in  the  evening,  or 
early  in  the  morning.  This  will  intoxicate  them  so  that  a  person  waiting  near  the  spot 
may  easily  take  them. 
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6861.  AUtke  gramivormu  birds  nrt  tt^riout  to^the  fanner  t  geedtime  «odL  liaci»M,Md 
must  be  deterred  by  watching  or  shooting,  by  scare-crows,  as  figures  of  men,  cats,  &c, 
by  rags  dipped  in  bruised  gunpowder  and  tar,  renewed  every  day  or  two  ;  but  chiefly 
by  shooting  and  fixing  up  the  victims  in  different  places.  It  must  always  be  recoUecfted 
that  birds  are,  with  very  few  exceptions,  insectivorous  as  well  as  granivorbus,  and  tfaaC 
frequently  they  may  do  much  good  in  destroying  the  grub  and  wire  worm.  This  u 
more  especially  the  case  with  the  crow  tribe,  {Corvus,  L.)  (See  Encyc*  of  Gitrd,  §  S22S.} 

Sect.  III.  Insects  ir^juriotts  in  Agriculture*  ^ 

6862.  The  insect  tribes  are  by  far  the  most  dangerous  animals  that  the  agriculturist 
has  to  contend  with  ;  and  injurious  as  they  are  in  Britain,  their  destructive  effects  are 
liere  but  trifling  compared  to  what  is  experienced  from  the  locust  in  eastern  countries, 
and  various  insects  in  North  America.     Dr.  Dwight,  in  his  Travels  in  New  England^  re- 
lates accounts  of  the  Hessian  fly   ( Tiyula),  destroying  tlie  crops  of  entire  districts,  and 
rendering  it  impossible  to  cultivate  a  particular  variety  of  wheat.     It  made  its  first  ap- 
pearance in  New  England  in  1787,  and  advanced  at  the  rate  of  20  miles  a  year.      A  ca- 
terpillar called  the  palmer  worm  appeared  in  1770.     Its  march  was  from  we^  to  east; 
walls  and  fences  were  no  obstruction  to  its  course,  nor  indeed  was  any  thing  else,  except 
the  udes  of  trenches.     It  destroyed,  rather  than  devoured,  ascending  a  stalk  of  grass,  or 
grain,  cutting  it  off  in  a  moment,  and,  without  staying  to  eat  any  part  of  it,   rapidly  re- 
peating the  same  process  on  all  which  stood  its  way.     The  meadows,  where  it  most 
abounded,  appeared  as  if  they  had  been  mown  with  a  dull  scythe ;  and  the  grain,  as  if  it 
had  been  reaped  with  a  sickle  which  had  gaps,  and  therefore  had  cut  the  stalks  in   a 
scattering,  slovenly  manner.     In  some  places,  immense  multitudes  of  these  aninuils  died 
in  the  trenches,  which  were  formed  to  stop  their  progress,  and  were  left  uncovered.   Tfae 
mass  soon  became  foetid  and  loathsome ;;  and  was  supposed  in  several  instances,  to  produce 
a  fever  distressing,  and  sometimes  fatal.     The  canker  worm,  another  caterpillar,  liTes  oo 
apple-trees,  and  entirely  strips  them  of  their,  leaves  in  the  course  of  four  weeks.      A  sort 
of  grasshopper  appears  occasionally  in  vast  numbers,  and  not  only  eats  every  thin^  of 
the  vegetable  kind,  but  even  <*  the  garments  of  labourers  hung  up  in  the  field  while 
they  are  at  work,  which  they  destroy  in  a  few  hours."     (J}uMg/U*s  Traveist  toI.  iL 
p.  384. )     Every  species  of  larger  animal  and  plant  seems  to  have  a  particular  species 
of  insect  which  it  is  destined  to  support,  and  to  which  it  will  £dl  a  victim  unless  in  vigo- 
rous health  ;  and  in  the  case  of  animals,  notonly  in  good  health,  but  in  the  habit  of  uaii^ 
the  means  which  nature  or  art  suggests  for  their  suppression  or  destructicm.      We  dull 
first  offer  some  general  remarks  on  the  nature  of  insects,  and  next  describe  a  few  belong- 
ing to  each  of  the  Linnsean  orders. 

SuBsECT.  1 .     Of  the  Phj/siology  of  the  Insect  Tribes, 

6863.  Insects  are  distinguished  from  quadruiwis,  birds,  and  reptiles  hj  their  nrare 
numerous  feet,  being  without  bones,  and  by  their  head  being  furnished  with  a  pair  of 
antenna;  or  horns.  From  the  vermes,  or  worm-like  animals,  insects  are  suflicientl j  dis- 
tinguished by  their  having  feet. 

6864.  Taking  a  general  inew  of  insects  we  find  most  of  them  are  oviparous ;  of  course 
the  first  state  in  which  insects  appear  is  tliat  of  an  ovum  or  e^.  This  relates  to  the 
generality  of  insects,  for  there  are  some  examples  of  viviparous  insects,  as  in  the  general 
aphis,  musca,  &c.  The  eggs  of  insects  (Jig.  748  ) 
are  of  two  sorts  :  the  first  membranaceous,  like  the 
eggs  of  tlie  tortoise,  and  the  other  reptiles ;  the  other 
covered  with  a  shell  like  those  of  the  birds.  Their 
figure  varies  exceedingly;  some  are  round,  some 
elliptical,  some  lenticular,  some  cylindrical,  some 
pyramidal,  some  flat,  some  square,  but  the  round 
alid  oval  are  the  most  common.  As  an  example  of 
the  various  shapes  of  the  eggs  of  insects,  and  of 
their  natural  as  well  as  magnified  size,  we  refer  to 
those  of  the  common  slu^  (a),  phalasna  nupta  (6), 
brown-tailed  moth  (c},  currant  moth  (ef),  common 
gooseberry  moth  {e\  turnip  butterfly  (/j,  spider  (^), 
house  cricket  (A),  and  common  chafer  (i). 

6865.  Tfie  egs  of  insects  seldom  increase  in  size,  from  the  time  they  have  been  deposited 
by  the  parent,  till  they  are  hatched ;  those  of  the  tenthredo,  however,  and  of  some  others, 
are  observed  to  increase  in  bulk.  At  first  there  is  nothing  to  be  perceived  in  the  ^gs 
of  insects  but  a  watery  fluid;  af^er  some  little  time,  the  head,  like  an  obscure  point,  b 
observable  in  the  centre.  The  little  insect  remains  iu  the  egg  till  its  limbs  have  acquired 
strength  to  break  the  egg  and  make  its  escape ;  the  different  species  of  insects  remain 
enclosed  in  the  egg  for  very  different  periods ;  some  continue  enclosed  only  a  lew  days. 


atfatn  mtutin  for  wvenl  IM 

baldMd  doring  the  whole  win 

till  the  semWD  at  which  the  la 

esee.  Tit  buect  m  iu  tea 


Ubt.  The  e^a  of  nunj  inMcti  rem^n  itithont  bdog 
er,  and  the  young  inwcts  do  not  come  forth  from  them 
>es  of  the  vegelablei  on  which  thej  feed  begin  Id  expand. 
*d  or  eetajnOar  OaU  (fig.  749, }  bat  beeo  uiually  kaown 


ir  lai-TB,  being  a  sort  of  masked  foim  or  disguise  of  the  insect  in  its 
arvie  of  insects  difter  »ery  much  from  each  other,  according  to  the 
they  belone  i  thoie  of  the  butterfly  {Papilio)  and  molh  {PfiaLmn) 
fcalerpillsrs  ;  those  of  the  beetle  (Scamimu], 
thick,  clumsy  form,  called  grubs.      The  IsrvB 


I  tribe*  to  which  ih 
tribe*  are  generally  known  by  the  name  < 
cicept  such  as  inhaliit  the  Hater,  are  of  i 
of  tire  locust  or  grasshopper  (Gry^t),  d 
plete  insect ;  eicept  being  without  wings.  Tie  larya  of  fli«  (Musca),  bees  {^/rU),  &c. 
tn  generally  known  by  tlie  name  of  maggots,  and  are  of  a  thick  short  form.  Tliose  of 
waler-beelle^  {Dytiiaii)  are  of  very  singular  forms,  and  differ,  perhaps,  more  from  that 
of  the  complete  insect  than  any  other,  eicept  those  of  the  butterfly  tribe.  Some  insects 
undergo  no  change  of  ihijie,  but  are  hatched  fVom  the  egg  complete  in  all  their  parts, 
and  they  undergo  no  fnnhcr  allenilion  than  that  of  costing  their  skin  IVatD  time  to  time, 
till  they  acquire  the  complete  resemblsnce  of  the  parent  animal.  In  the  larra  state  most 
insects  are  peculiarly  voracious,  as  are  many  of  the  common  caterpillars.  In  their  per- 
fect state  some  insects, as  butterflies,  are  satisfied  with  the  lightest  nutriment,  while  olliers 
deTDur  animal  snd  vegetable  aubsUncea  with  a  considerable  degree  of  avidity.  As  an 
example  of  the  caterpillur  slate  of  some  of  the  commoner  in sccti,  we  may  refer  to  that  of 
the  privet  moth  {Sphini  liguUrUJis.  US  n) ;  the  cabbage  butlerliy  ! Paiiiiio  fminca,  b)  ;  the 
turnip  butterfly  (P.  nn;n,c)  ;  gooseberry  molh  {Phalana  mivaria,d);  iho  currant  moth 
{Ph.  grattviana,  t)  ;  the  dragon  fly  (^Libcllala  virgo,  /)  ;  the  common  chafer  (Scarai<eiit 
■  '      Aa,  gi  ;  thephryganearbombica  (/i) ;  the  frf^.hopper  (CUada  sinimaria,  i; ;  and 


i>  (i). 
9B6T.    irliFn  Ihe  b'va  is  abaut  (o 
ceases  to  feed,  and  having  placed 
some  qutel  cituation,  lies  still  for  several 
hours,  and  then,  by  awrt  of  effort,  it  divests 
itself  of  its  external  skin,  and  immediately 
appears  in  the  different  form  of  a  chrysalis 

"■pupa;  ■    ■■■ "    ■ 


into  Uie  chryfaKi  or  papo  Hale  {Jig.  ' 


of  different  genera  differ  almost  as  much 
the  larvfe.  In  most  of  the  beetle  tribe 
is  furnished  with  short  legs,  capable 
some  degree  of  motion,  though  very  rare 

exerted.      In  the  butterfly  tribe  it  is  dei.. 

lute   of  legs ;  but   in   the  locust   tribe   it    a  l  A 

diffen  very   little  from  the  perfect  insect,    fl  *  "  H 

eiceiit  in  not  having  the  wings  complete.    B    _^  H 

In  most  of  Ihe  fly  tribe  it  is  perfectly  oval,         ^^^  H 


any  apparent 
of  parts.  The  pupa  of  the  bee  ii 
shapelcM  as  that  of  flies,  exhibiting  the  tamt 
appearance  of  limbs.  Those  of  the  dragon  fly  (I.i*rf/u(o)  differ  most  widely  from  the  i^ 
pearance  of  tlie  complete  insect ;  ttoia  Ihe  pupa  emerges  the  image  or  insect  in  its  ultimate 
form,  from  which  it  never  changes,  nor  receives  any  thrther  increase  of  growth.  Aa 
examples  of  the  chrybalis  of  various  insects,  we  give  those  of  the  beetle  (Scarebmus 


mdalmlka,fig.  750  a),  papilio  napi  (£),  P.  lo  (c),  [dalona  gToasulariB  (d},  Fh. 
iTBTUu  («) ,  tipula  cornidos  {/),  phiyguiea  rfaombio  (g),  mutca  pnniiliiaiii,  nitiiril 
kite  and  magaiGKl  (A  A]. 

686B.    TAeKKi^inHcliarecoinnionlytwa.inaleandfBiiale.      Neutersu 


with  wDong  IhtMe  insects  which  H 
the  eppearance  of  different  insects  in   regaiij 
to  sex,  we  refer  to  tlie  male,  femali 
neuter  aot  Og.  751  B,h,c),  end  loth 
or  drone,  Ten^ale  or  queen,  and  neu 
working  bee  (d,  t,f] 


■wannt,  such  u  beea,  ant*,  ft 


.  /nrfi 


Tved  to  be  siinual,  finisliiogihe  whole 
lerm  of  Cheir  lives  inlliui^paceara  year  or  less, 
and  man)' do  not  lice  half  tliat  time;  nay, 
there  are  some  which  do  not  survive  many 
houn ;  but  this  latter  period  is  to  be  under. 
■food  only  of  the  animals  when  in  their 
complete  or  ulCimale  funn,  for  the  larra  or 


buwever,  in  iheir  complete  sUIe,  are  supposed  to  live  a  congidendile  time,  as  beet  for  Jo- 
stance  ;  and  it  is  well  known  that  someof  the  butterfly  tribe,  though  the  m«jor  partpeni'i 
before  winter,  will  yet  survive  that  season  in  a  state  oF  torpidity,  and  again  appeal  imd 
fly  abroad  in  the  succeeding  spring  ;  spiders  are  also  thought  to  live  a  considerable  i^mt. 

6f>70.  Tke  arraagcmaa  of  iiaects,  according  lo  the  Linnnan  system,  ia  divided  isu 
■even  orders.  The  natural  orden  and  familka  into  which  tbey  have  been  dividnt  b; 
subsequent  naturalists  are  very  numerous;  and  therefore,  we  shall  notice  on] j  the in- 
ficial  orders  of  linnaius,  vii.  I.  Coleoptera;  8.  Hcmiptera;  3.  I.epidopterm,-  1.  Sta- 
roptera  ;  5.  Ilymenoplera  ;  6.  Dipters;  and  7.  Aptera.  Tlie  leading  cbaraeten  of  tJnx 
orders,  and  the  names  of  the  genera  belonging  to  them  which  are  most  noxious  to  plum 
in  a  state  of  culture,  will  he  of  some  use  in  enabling  the  agriculturist  to  un  ■  amtci 
nomenclature,  as  well  as  to  enlighten  him  generally  on  the  intricate  and  little  uxdenlMil 
aubject  of  insects. 

SuBsECT.  S.   Of  ddttijAermn  Iracctt. 

GR71.  TV  C'>^;)fmi  have  a  hollow  Itorny  case,  under  which  the  wingiare  foUtd  vtm 
not  in  use.  The  principal  genera  are  1.  Scarabicus  (beetles) ;  S.  Lucanus  (sl^-b«ilt); 
3.  Dermcitesi  4.  Coccinclln  (lady-bird);  5.  CurcuHo  (weevil);  e.Lampyris  (glow-mmi;; 
7.  Mcloe  (Spanish  fly) ;  8.  Clirysomelai  9.  Foriicula(carwig).  Like  other  winged  iisKti, 
■U  the  beetles  live  for  some  time  in  the  form  of  caterpillars,  or  grubs.  The  ampUvi 
of  the  garden -lieetle,  cockcliafer,  Sec,  lead  a  solitary  lite  under  ground,  and  coieiun  fa 
njota  of  plants  j  tliose  of  others  feed  upon  putrid  carcases,  every  kind  of  floh,  ini 
■kins,  rotten  wood,  dung,  and  the  stnsll  insects  called  pucerons,  or  vine-lretten.  Ba 
after  tlieir  transformation  into  flies,  many  of  the  same  animals,  which  rormeriy  (nl  up" 
dung  and  putrid  carcases,  are  nonri^«i  by  the  purest  neetareous  juices  eibacted  (rm 
fruits  and  flowers.  The  creatures  themselves,  with  regard  lo  what  may  be  tenned  indi- 
vidual animation,  have  sulTi^red  no  alteralion.  But  the  fabric  of  their  bodies,  Hier  i°' 
(truments  of  motion,  and  tlie  organs  by  which  they  take  their  food,  are  miiaull; 
changed.  Tliis  change  of  structure,  though  the  aniiDaU  retain  their  identilj,  1^ 
duces  Uie  greatest  diversity  in  their  manners,  iheir  economy,  and  the  powers  of  ibeirbedin. 

S/n%  Of  btrUct  the  Kantwui  raeloLaiitha  Ulg.  ISA  n),  li  Ihe  .eg 

moit  conmion.     The  Enp  ani  dcpndtnl  In  tie  gtnjnd  b;  the  '"* 

parent  ttiteO,  itLidh  Ibtc  Icgi  ire  veij  thort,  and  wen  calcii-     , 
Uud  fur  liunDwIng.    Fiom  each  or  thiae  egEiyniR<di,aner  a' 

.   _  .. —       _E:.,.i iriih  da  im,  a  Kd  head,  and  \ 

la  live  In  Qw  eaitli  under  that 


I  bi  tjw  rtchcsc  meadows,  derourina  the  r 
h  a  dmee  that  the  tuit  rlio,  and  i 
■  nndi  eaw  .« If  II  had  l«r-  --  —'■ 


I  the  lutTud 
jig-biil^ : 


and  underiMath, tha  ml  anwars  lumed  Into  a  loftmsuMlbT 
above  «  Inch  ill  depth,  hte  the  bed  Ota  larden.  In  this  tlie 
(iiiha  Uc,  In  a  curved  portion,  on  their  backL  the  heul  and 
ua  uppenDDM,  utd  the  rat  of  the  body  burltd  in  Ibe  nuuM. 


«ndl*Hluk,iu;bedo«wilh  ntjcviMtablt  (Act,  I7  ikaUu  imrb«tliic  tlw  Irea  udKlka  hi 
llMinldiUtorUixbT.  Dgn»ti<:r&wliiif>UkliHliaRputkiitiri;%ndorUHHl>Hll«,BtlulUwei. 
iniH  of  coUiKlliH tlwm  tiichUdm  WDoMbs  In  unw  dfiiwn .-•..-.>. '. .^.... 

th*  dufci  (Tubi  an  npotaA,  tn 


tttiw  dHiwnnniisbmleit  ^  the  quutity  ol  food  th«r 
up  kn  lEc  iiittBt,  ir  At  rnubn  ba  wm,  bundmta  or 
^  liillik  ud  jiiTi  wtU  be  nm  (a  M(ct  ud  d*niur 


amiif  rq»id  bj  llwlr  uBMwiiii  cuRim>  la  ds 
noki,  tbclhiw  moalht  In  tht  iwlng,  li  In  witb 

OJS.  Ilw Smwk'^ k  dlMlnj^ifld^  It 
^e  nvdCB  ar*  DBKbtlluL  ud  excad  390  In  numb 
by  othcnloi^ia:  thaAct !•, Iba lunilp  U  IbiU 
hannlaH  la  Rnact  to  EUnU. 

r*c  iHn«  ICWnamHi)  b  ■  nrr  Bim 
■T  be  found  IniMeot  urtUnka  ani 


n^  (d)  uc  both  nwl)  of  thedia  of  Iba  periha  taaact 

BBli.  IMlKiu and  *ifirti*il*i •MiitaitiegUMtm,  InbafaiUnti  □(  pondt  und  Maviunt  mUn.  tber »ln 
wMh  fiHt  datUrltT  i  uwlr  bind  lea  ara  paRloibilir  BUnl  (01  Uivit  nUdKice  in  Iht  water,  Iwlnic  tlitn 
wd  £t,  and  biTlP|  tba  inntr  adgca  ftiinlihad  with  MIIT  hiir-Uke  ippaiiUjin  whkh  wt  u  llni  or  oui  j 

aiUU-HDietwDtalbur  nuii  Ihar  ■acrrta  Ihciudva  In  hole*  In  b4iilu,<nddFn)ur  other  lnaKti,woniif, 
■nd  tha  nung  ftjr  of  lUi,  wtaldi  U»t  dMtnr  b;  Kickiog  out  their  Julct*. 

ana.  VU  mrwlg  (Fa^ala)  rnaimU  molK  gnmnd.li  tht  Injuriout  to  Bowen  and  IVuit,  ml  nuj 
mMttTiidte^SS^dMl^thtBighL"''^'"'*'^  "  lwlg,Mli™Uraitalh.d.rthnelo 

80UICT.  3.  0/  Hemiptenvs  InKcti. 
6877.  3^  AmipMni  are  all  rumUhed  irith  wing  coTen  of  a  aofter  texture  than  the 
coteoplcrA ;  thete  coien  do  not  meet  in  a  direct  line  as  in  that  order,  but  the  baie  or  the 
left  wing  coien  tbe  inaer  margin  of  the  right ;  in  tome,  the  wingi  neaily  cross  at  tba 
tips;  the  Diouth ii  either  ntiiBled  an  the  breast  or  inclining  towards  it.  The  principal 
genera  are;  1.  Blaita  (cockwuecb) ;  2.  G17II1U  (locust,  grasshopper) ;  3.  Fulgora 
(linteni-ay) ;  4.  Cimei  Ibug,  &c.) 

eSTB.  Of  tlu  oxk-nacli  {BlaUa)  man;  ipKHa  arc  riceedmilj  InJurtDUl,  derourliif  moit  Undi  of 
BtorUioBM,  papvT,  Italher,  and  THeCal^  nibitancei ;  Mirj  an  KRimllj  nocturnal  Iniects,  and  ara 
hoDd  In  iRal  abundam*  In  bakthouMa,  and  other  waim  placea.  Tbtj  an  all  killed  without 
an*  eitcmal  Inhirr,  bv  InnieTtlon  In  bollbii  watn. 

ATS.  TV  l£io(a»tRHc»,  Improperly  called  the  black  beetle  (ff  orietUlU,  fy.  T53.|,  «••  origl. 
ballr  a  natlte  oT  South  America,  but  U  now  verj  geaerallT  ipread  throughout  Eumpr.     It  cannot 

luvid,  and  other  nniTiilDna,  aboaL  Ac.      it  conceali  luelT  during  the  dar,  and  cornea  abrmd  In  the 
It  ruM  quIcUi,  and  li  terr  tenacious  of  lib    II  la  huied  by  ted  waJen.     The  egg  (nj  is  of  a 
able  slie,  and  the  pupa  (A)  larger  than  the  perfect  Insect  (r). 
TV  grrUu  gniui  compirhenda  a  number  or  (peclee,  some  of  which  are  called  giaiihiipijen, 

I — —  — .  ^1 -rickets.     The  csteii^lUn  of  the  grjlu  have  *  great  reaemblnnce  to  the 

ETil,  llTe  under  ground,    Manr  or^lheae  Insects  feed  upon  Iha  leara  of 

,.   L ^.1._..  — .. .,^  of  ttrinaceoiismbiUnce. 

r  little  Insects  that  realde  (ItogetfaR  hi 


T^^  are  particularly  attachnl  to  kitchens  and  bakehocies,  . 
ta,  the  most   Injurious,  destroying' frgetables  of  (recy  kind,  1 


or  not.    Theyare|]artlalto 
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eoottltutlng  one  of  the  bearlest  afflictioni  that  eiin  happen  to  a  oountrjr.  The  miaehiefr  «ioeft^  br  thr- 
bUttc,  or  cock-roache*.  is  trifling  compared  with  thoae  of  this  dertroying  tribe, . for  the  ilsi  mii 
ragek  committed  by  the  locusts  are  such  as  to  reduce  the  most  fertile  fields  to  the  appearance  €Kf 
deserts;  tfaejr  devour  the  flruits,  leaves,  and  even  the  buds  and  bark  of  trees,  and  have  «v«n  bc<r-^ 
known  to  devour  the  reeds  used  in  thatching  the  hudun  habitations,  so  unrortunale  as  to  be^  visie^^ 
br  these  devouring  hordes.  Jackson  depicts  their  ravages  in  the  empire  of  Moroeoo,  and  gk^\ 
of  the  insect  (Jig.  755.)  of  half  the  natural  siae.  In 
Abyssinia,  China,  and  other  conntrics,  the  caterpillar 
or  larva  of  certain  species  of  roaches  and  locusts  is,  like 
that  of  some  beetles,  eaten  bv  the  natives. 

6882.  A  species  qf  grasshopper  apparentlff  peculiar 
to  New  Emgiand  is  mentioned  by  Dr.  Dwight,  as 
appearing  periodically.  He  says,  **  As  I  had  no  op- 
portunlty  of  examining  them,  I  cannot  describe  their 
n»rm  or  their  %iie.  Their  favorite  food  is  clover 
and  maise.  Of  the  latter,  they  devour  the  nart  which 
is  called  the  silk,  the  immediate  means  of  fecundating 
the  ear,  and  thus  prevent  Uie  kernel  from  coming  to 
perfection.  But  their  voracity  extends  to  almost  every 
vegetable,  even  to  the  tobacco  plant  and  the  burdock. 
Nor  are  they  confined  to  vegetables  alone.  The  gar. 
ments  of  laborers,  hung  up  in  the  field  while  they  are 

at  work,  these  insects  destroy  in  a  few  hours,  and  with  the  same  voracity  they  devour  the  1w««c-  ivnf-K 
which  the  saw  leaves  upon  the  surface  of  nine  boards,  and  which,  when  separated,  are  temoed  aav-4lxzas. 
The  appearance  of  a  board  fence,  from  which  the  particles  had  been  eaten  in  this  manner,  and  vhkrh  I  u  v. 
was  novel  and  singular,  and  seemed  the  result,  not  of  the  operationii  of  the  plane,  but  of  aitrition,  che  cut^ 
of  which  I  was  unable  to  conjecture.     At  times,  particularly  a  little  before  their  diaapnearaace,  tbtrx 
coUect  in  clouds,  rise  high  in  the  atmosphere,  and  take  extensive  flights,  of  which  neither  tlx>'cas«e 
nor  the  direction  has  hitherto  been  discovered.     I  was  authentically  informed  in  Shaftstiury,  that  •o:rv 
persons,  employed  in  raising  the  steeple  of  the  cliurch  in  Williamstown,  were,  while  standing  t»rar  rW 
vane,  covered  by  them;  and  saw  at  the  same  time  vast  swarms  of  them  flying  far  above  their  be»dt. 
The  customary  flight  of  ^asshoppers  rarely  exceeds  four  or  five  yards,  and  their  wings  are  a{^Mrer.r  r 
so  weak  as  to  forbid  excursions  extended  much  beyond  these  limits.     It  is  to  be  <4»erved,  however,  iKs: 
they  customarily  return,  and  perish  on  the  very  grounds  which  they  have  ravaged.*'  {DwuM's  7>«av^  ^- 
vol.ii.  p.385.) 

688J.  The  frog.hoppert  or  cuckoui-sfMi  insert  (Cicada),  feeds  on  various  kinds  of  plants  ;  the  imsb  at 
larva  is  without  wings;  in  the  pupa  the  wings  are  very  short;  but  in  both  states  tney  are  excee«liiirN 
active.  The  males  are  distinguiiihable  by  their  loud  chirping  note,  the  females  arc  quite  aaute.  In  it>e 
fly  state,  they  are  found  on  the  leaves  and  stems  of  plants,  and  in  the  immature  state  about  the  root>  at 
grass  and  trees.  The  white  froth-like  spittle,  which  is  seen  on  the  leaves  and  stalks  of  many  ktsH^  of 
plants  in  the  summer  season,  is  producea  by  the  black.headed  ftog -hopper  (Cicmda  spmmmru^ag.  734  ^ \, 
and  if  this  flroth  be  wiped  off  and  examined,  it  will  be  found  to  contain  the  larva  or  young  of  the  cae^faii 
and  this  matter,  whicfi  is  discharged  fh>m  its  own  body,  no  doubt  serves  to  protect  it  from  the  attmcks  cf 
other  insects. 

6884.  The  plant-louse,  vine-frctter,  or  puceron.'  {Aphis)  is  a  very  common  insect,  the  nunacroos  aperin 
being  denominated  from  the  trees  and  plants  which  they  infest  The  males  are  winged,  and  the  fipei.iin 
without  wings  ;  they  are  viviparous,  producing  tlieir  young  alive  in  the  spring :  and  also  o^poroua,  Iht. 
ing  eggs  in  tne  autumn.  As  these  insects  denve  their  nourishment  (torn  the  juices  of  the  plants  mhtrii 
they  infest,  nature  has  wisely  ordained  that  the  females  should  lay  em  in  the  autumn,  tbai,'^ 
they  bring  forth  their  young  alive  all  the  spring  and  sumnwr  months.    This  is  to  prevwat  them  from 


being  starved  for  the  want  of  food  in  winter.    Thcyoung  burst  forth  from  their  eggs  in  vp>^ 
there  are  leaves  to  subsist  u|)on.    Their  noxious  effects  are  weil  known  to  the  gardener.    They 
migrate,  and  suddenly  fall  in  showers  on  spots  that  were  until  then  tree  firom  their  ravage*.     Watts 
dashed  with  force  from  a  syringe  will  prove  as  destructive  to  them  as  any  thing  when  on  trees  ;  oBd 
smaller  plants  may  be  washed  with  lime-water,  with  tobacco- water,  with  elder  leaves  infUscd  in  water,  cr 
with  common  soap-suds,  any  of  which  will  destroy  the  insects.    Tne  larvn  of  the  lady-ltird  eat  fhiaisanii 
of  them,  some  spfx:ie8  of  ichneumon  and  common  ants  also  destroy  them  ;  and  some  ooigectvre  tikat  ii 
would  probably  prove  serviceable  to  scatter  ants,  which  mav  always  be  procured  In  abundance,  npaa  in- 
fested trees.    The  aphides  sometimes  settle  upon  the  tops  of  beans,  covering  them  so  thickly  a»  to  mmke 
them  appear  quite  black  :  in  such  cases  the  crops  may  often  be  preserved  by  cutting  off  the  tops,  a  ptacutx 
which  IS  likewise  adopted,  independently  of  this  pest  remiinng  it.  for  the  purpose  of  increasu^  tiie 
yield  of  beans.    (Dr.  Skrimshire's  Essays^  JtUrod.  to  NaL  Hist.,  vol  L  p.  149.)    The  rose-tree  is,  aArr  a 
mild  spring,  greativ  injured  bv  a  species  of  aphis  {A.  rosa).    The  best  mode  of  remedying  thb  evil  is^to 
lop  off  the  infected  shoots  before  the  insects  are  greatly  multiplied,  repeating  the   same  operation  be- 
fore the  eggs  are  deposited.    By  the  first  pruning  a  very  numerous  increase  will  be  prevented,  and  br 
the  second,  the  following  year's  supply  vaa.%  in  a  great  measure,  be  cut  off    If  it  were  not  for  tlx 
numerous  enemies  to  which  the  aphis  is  exposed,  their  wonderfUl  fecundity  is  sud)  that  the  ieavM, 
branches,  and  stems  of  every  plant  would  be  totally  covered  with  them.    Myriads  of  insects  of  difllbfst 
classes,  of  different  genera,  and  of  difibrent  species,  seem  to  be  produced  for  no  other  puipoae  than  to 
devour  the  aphis.    On  every  leaf  inhabited  by  them  we  find  caterpillars  of  difflnnent  kinds.     Thew 
feed  not  upon  the  leaves,  but  upon  the  pucerons,  whom  they  devour  with  an  almost  incredible  x^iacifj 
Some  of  tnese  larvae  are  transformed  into  insects  with  two  wings,  others  into  flies  with  four  wings,  aaid 
others  into  beetles.    While  in  the  larva  state  one  of  these  glutinous  insects  will  suck  out  the  ritak  of 
twenty  pucerons  In  a  quarter  of  an  hour.    Reaumur  supplied  a  single  caterpillar  with  JMve  than  a 
hundred  pucerons,  cverv  one  of  which  it  devoured  In  less  than  three  hours. 

6885.  The  chermes  {jng.  754  c,d,c.)  is  a  genus  very  generally  confounded  with  aphis ;  it  also  iah^iits 
the  leaves  and  stems  ot  plants,  and  by  its  punctures,  produces  excrescences  and  protubennocs  of  vafioiis 
aiaea  and  shapes,  which  are  gencrallv  found  to  aiclose  either  the  egg  or  immature  insect,  in  the  bm 
state ;  it  is  six- footed,  hairy  or  woolly,  and  without  wings ;  and  in  the  pupa  are  two  protubeianoes  tnm 
the  thorax,  which  are  the  rudiments  of  the  future  wings.  The  winged  insects  {e)  leap  or  spring  with  great 
agility,  and  infest  a  number  of  different  trees  and  plants  :  the  females  (d),  by  means  of  a  tube  at  tbe  tcr 
mination  of  (heir  txxiics,  insert  their  eggs  under  the  surface  of  the  leaves ;  and  the  worms,  when  halchsd, 
give  rise  to  those  tuliercies,  or  galls,  with  which  the  leaves  of  the  ash,  the  fir,  and  other  trees,  are  soase- 
times  almost  entirely  covered.  The  old  fiemales,  before  depositing  their  eggs,  expand  to  a  compuativcfy 
larae  sise  {e). 

8386.  The  thrips  genus  (Jig.  15\f. )  consists  of  very  small  insects,  found  chiefly  on  the  flovaa  of  plaati, 
and,  excepting  when  ver^  numerous,  are  not  very  detrimental  The  natural  siae  is  very  minole,  jaA 
therefore  to  search  for  this  insect  a  magnifying  glass  is  required. 

6887.  Of  the  cochineal  or  coccus  genus  [Jig.  754  g.)  there  are  several  species  very  Iniuriouslo  gaidem,  die 
peach,  vine,  pine,  and  orange  bugs.  They  are  very  well  known  to  gardeners,  and  are  abnost  exdosmij 
found  in  hot-houses.  The  males  are  active,  but  the  females  are  very  inert,  being  generally  fixed  to  difliv- 
cnt  parts  of  plants.  The  eggs,  of  their  natural  size,  are  mere  dots,  magnified  (e)  they  appear  of  so  ovaI 
ahape ;  the  larva  is  proportionally  small,  but  magnified  (A)  is  oblong  and  roundikh  ;  the  maJes  (i)  onh  hare 
wings,  and  require  to  be  magnioed  to  snow  their  form  C^)  i  the  female  attains  a  considerable  kk  \t,  a">i< 


/ 


tongue,  4Dd  the  bod;  coTcnd  with  hiir.      The  tctle*  memble  fnthen  ;  they  lieOTerone 
another  in  an  imbricated  manner,  the  ihafl  towards  (he  bod;  of  the  inaect,  and  the  ex. 
pantioD  towardi  the  end  of  the  wing,  reflecting  tlie  moat  brilliaat  colon. 
tarn.  (VMi*«!lo3l>™a(J'iipiai,L^niMnylhouundti»c!«Mii  known  In  EanfH,  lai  In  &i|luid 

Tvega.  nt  larm,trmm»t.''TibeAiarrruiUniai  nrbuturflln  and  mothi,  vhcn  In  UuC  lUie  id  which 
uie|F  CDoe  rmm  Uw  eni  >™  «<'«'  caltn^llui.    Hich.  which  ue  wnr  minuuuanl,  hed  KnEnU^oa 

Id  cdarandBuklnfLbutneTcr  In  their  nncral ippcannce  or  In  ibetrhablu.  Eillng leemi n> be Ihtit 
•Ola  enptormMit  j  uidwlw]  Iber  mcMwlUi  (bod  thai  hiIU  their  pilite  Iher  ace  Htnnielr  itanclDiu, 
caanltUng trtat hano In ■udsu.  BuKheuineaiua  which  Ratialni the dtpndallani nf  the anhidto 
and  Dthtr  Guru  baa  alBKtbDuiKtiUi  the  dntriKUon  occutoned  t>T  the  calerplUir,  who  haa  mjAdi  of 
Internal  u  well  m  eUemel  enemlei  Many  flia  detail  th^  eigi  In  ttaa  bodtaa  of  catirplilan.  Flam 
th«e  e«a  Hoeted  imall  manici,  ohlcli  Bruiullj  denHirtha  ifiali  ofthe  ulnial  In  whlc^  thef  mlde. 
Whtu  aEout  to  bo  tniuAimnl  Into  cfarriilldi,  tb^  plem  Ute  akin  of  the  calrfpllUr,  apin  iheir  fidi,  ud 


cruel  oSka  lo  another  Diiltortunite  laii*.  Bt»t  peiwa  miiit  recollect  to  hare  Ken  the  colewait  or  cab- 
bace  caterplUaT  Mndt  upon  old  wmlU,  or  the  windewaofcountrjeotlafea,  tDtaUyniiored  with  theae  ehr*. 
Bllda,  which  haiethe  lonn  of  unall  magBDU,aBdareo((  Ane  rellow  colour.    One  oT  the  moat  ronnlda- 

ordluTy-itiKl  calrrplllar.  In  the  fore  part  ^  the  head  It  hu  twocuried  |4ncen,  with  which  It  quIcklT 
pleicea  the  bellT  ofa  caterpillar,  anri'nerer  quHi  the  prer  till  II  b  emird;  detouied.  The  lareeai  caler- 
jMlai  la  not  •uAclenl  to  nouiliti  IhUUrraToraiinfleaaT  )  for  It  dall;  Lllli  andeata  lereniror  them. 
Thete  fluUoiu,  when  laned  with  toad,  become  unactive,  and  almoit  motlonlea  i  when  in  tbu  aatlatcd 
condltloo,  young  larrtf  orlhe  lame  Ipedei  attack  and  devoor  them.  Ofall  tma,  the  oak  perhapa  nou. 
rtibea the createat  numtier oT dlfl^rent  ca(eFpUla3  aawtlt  uot  diflbreot  inaecta  Amon^  olTicn,  the 
oak  U  Inhabited  by  a  large  and  bcantlful  beetle.  Tfala  tieetie  fraqueota  the  oak,  probahly  becaiue  that  tree 
la  iDhabiied  ftf  the  enatart  number  of  caleiplllaia.  It  marchet  rioni  braiich  la  hniu±,  and,  when  dU. 
poiM  for  (ood,  altacki  and  denxin  the  Bmuurpillar  that  comei  inlliwar. 

ffltfl.  CkrjfOlit  xtmtt.  When  rtjit  grown,  the  caterpillar  aceka  Rome  retreat,  to  pre^re  for  an  Important 
ehanee,  via.  rtem  the  aoft  caterpUlaT,  poaHaalni  moUon  and  ftedlne  to  toescIowIt,  la  the  hard  chrrialiL 
flaedlmniovaahly,  and  MlatalQed  wttBout  (bod,  TIh  retiaatthatbchoacn  and  the  preparation  that  lamaito 
tor  thia  bimortant  chaaga  vary  eaacnttally  En  dllftrent  nedee :  lonie  retire  to  Ihe  abellflvd  altuatloni  pr 
bouia^  walla,  (Hi  Dths-buUdlni) ;  asBie  iMty  thenieWea  In  thesnund  i  umt  wrap  thaoietn*  upln  !»■ 

otbenattaeh  Aanatlteatotbtatalkaordantiiwbilaethin^ ' .        .  J-. 

eerr  haart  ortrcce,  aihd  there  undergo  Iheir  metaaiorphoala    A1 
dl(Ar*nl  rclmt,  yet  aU  of  the  lame  ipedea  aeek  Ihe  laine,  and 

"  '  intall  winter,  aeekthewarmth  of  Durhotuea,  otdlgthelt  waylnioihe  anwod, 
lie  expected  (roata  Such  at  are  to  leave  their  prlaona  In  a  few  vceka,  and  beRve 
' No  caletnlllat 

[hemaeleca  by  a  thread  rirom  their  tailt,  and  are  auapendKl  p«r, 
I  it  Ihe  white  cabbaae  buttetily,  by  another  thread  acron  the 

I  leta  aaglutlnated  Lofetber  than  ottien.    Some  catn-plllan  form 
re  bnrit^,  glued  logether  bj  thrir  lalira,  and  imoothcd  within ; 


.  -   -- .  haqaclvcauplnla 
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fiS93.  The  mall  remariable  Briiuhbuaer- 
^iM  are —Ihe  purple  emperor  ( Pa;«(io  iru), 
wbkb  appears  in  July,  and  is  conbidered 
Ae  iDoat  beautiful :  tlie  peacock  butterfly, 
(P.  Ia\  whoae  winga  are  of  a  brDwnish- 
red  color  ifith   black  spola,   is  luHicient- 

\j  common    in     the   aoutb    of    England,  . 

but  eitremely  rare  in  the  north  :   Uie  tor-  iV 

KHK-ibell  butterflj  (P.  UTtica.Jig.  756.)  1*^ 

trtuch  appears  in  ita  winged  state  ^ut  the  3 

mon,  at  the  same  time  (he  most  beautiful  w 

of  the  Britiib  lepidopleim;  the  upper  winga  fj 

are  t«d,  and  tnartHl  with  alternate  bandi  / 

of  black  aud  pale  orange ;    the  egga  (a),  f 

CMvpillu'  {i),  and  chryulii  (c)  an  each 
decant  in  tbdr  kind.    Tbe  mtuuim  blue  butMrflT  ( P.  cvnon^  is  ilao  an  admiRd  nxdei 


? 


edby  aielArTVaTwrenlaf  uieluveripKn,  whkcb  weoAm 
gf  thg  EgntUn  •pkyni,  iricti  the  Ion  puu  elmtiil,  mil  the 
!,    One  or  Ihe  mort  dcrant  iaieat  at  Ihb  nnui  ti  tbt  priiH 

i«nv  four  iKhu  And  x  hmlf  nxm  wiiw^  qhI  ij> 
rtnjlimi  'nwattrpUlirtft.7«a),ifilrt  timr 
uge,  ki«uoth,uiil('*<iKgn«i,  irilb  ktcs  <«^ 
Ique  purple  tnd  wblU  •tiip«  tiooa  each  ude  ^  u 
ihemieinltTijflbebiKlf.naiiKiriEeUMkun,  hi 
boTD  OT  pn»H  polnlinf  (wks^nli.  Iliii  tnu. 
tirul  oUfpiUir  li  oncD  found  la  ibe  montbi  <j/Ju)T 
ud  Auguit,  hciUni  on  the  pritEt,  the  lil«,  t.'.? 
poiilar,  ini]  tome  olRn  IrHi,  uxl  genenlli  rtunp-. 
to  »chrTiJlU  IJI«lSJo)ln  AugUfl  or  Septpmbfr. 
retiring  Ibr  Dut  puiwin  to  ■  noiUcmJe  Ori-ti 
bcncain  the  luiface  of  the  fn>und ;  vxj  nftpr  ci^- 

a  doriBHnt  rtal^  the  aplilni  nnnvInK  frma  it  m 
the fuoseJing June.    Themof  IbF^ioi  i,b':  u 

peihipi  HIU  nore  beiutllkil  inmt  la  Ibc  u-hmi 
oceHaii,  orertd  hawk-iuoUi,  Hhteh  u  pciDcipallr 
nHiml  01  Uw  wininr-irFF.  in  iu  prrftn  •tite,  Id  ii:e 
moatta  oT  June.  TIk  Luhm  aiul  moil  nnurkitOe 
oTthe  BrilUh  hai>]i-iBHh(,>  thciphini  Bn^xx, 
of  a  fiDC  dart-mr  colot,  niih  a  Bw  tli^i  vi. 

wiDfi  are  of  a  bright  orange  color,  m 

■liuuluannHrance,  exactly  retemblttiathe  until  flaure  of  a  ikuLI 

duloui  Hund.  amiunlnin  like  the  iqueaklng  oTa  bit  or  nouK  i  apd  Itva  tIil>circnni(tanDe,  u  ncli  ai  tira 
the  niailt  abore  menUoned,  It  held  Id  mudi  dread  hj  the  nilgar  In  tenril  puu  of  Eumpe,  ili  apfvai 
■ncebelivregardeilaiahlQdoflUoiiHn,  or huUnger of anrotchlng nite.  T^ ateridllar frnm  vhtd 
■bit  eurioui  nhlni  ptocHdi,  iililcb  U  prlndpall;  (bund  on  the  polalaeand  IheJeaumlBr,  iiln  ihFl-i|«a 
degree  bauHhl,  neaiurtDg  tomeUms  Bk  Inchei  la  length ;  iu  color  li  a  brighi  jrikia,  .ind  iti  tidn  ar 
marked  by  ittlpei  of  a  mixed  rlolet  ind  ikf-blue  color.  It  iuuiUt  chargea  Into  a  chirHlu  In  the  tEnnil 
of  Sqitembec,  and  eiDttget  IhcsiDiplete  Imect  in  Juneor  Juty  folloiiing :  wuie  individual);  hovner,  chaiK 
Id  Jul*  or  Auguitt  and  produce  thenoth  In  Tforenber. 

TfiWS.  neaufili[I>Aa(Eiw]naanuBerouinnuillketheiphing«.  Ther  flr  abrokl  only  In  iberiFn 
iof  and  durlDa  the  Digbt,  and  obtain  their  fbodmisi  the  neclur  of  flower*,    Hielurt  Uacttreand  rpnti 

cUatumaUit.P.KireUMa,Jlg.lka1\  the  em  oTwhich  iredeiMlted  nn  woollen  ckKhei,  tan,  4^.'™ 
which  the  lame  fted  and  change  la  cnirwlidJit  appearing  in  the  inugn  itate  in  Augwt.  llic  dmh  ennitlc 
Booe  In  garden!  arr  the  obbag^tnoth  (P.  o/eracea,  b]  i  the  gDoaebrrrr-nOth  t,P.  niHrniiJ,  ri  i  the  nirtajx. 
motli  iP-  groMttUaria,  d? ;  and  the  codlLng>Dwlh|  conuDcei  on  flruit-treei,  hedgeti  and  04k-(rea,  (A  ^ 


SukSECT.  5.  Of  A'curejiteroui,  or  JVerw-tuJnged  /nwcf (■ 

6B96.  TVie  noirofiteTa,  or  aerTe.iTingi>d  iniecla,  lure  Tour  nuked  meiDbmuceoai  wingt, 

butnoBting;  and  they  difler  from  the  lott  urder,  as  their  wings  arc  wilhout  Iheir  midute 

scales  or  down.      Most  of  the  inaects  in  this  family  arc  aquatic,  raiding  in   the  Kats 

dtiring  ibeir  immature  statef  and  resortiDg  thereto  in  their  perfect  slate. 

tHST.  TVf'rr^fon-jfy  (/^lAr^ufo)  ti  well  knownai  ftequentEnnriveripUket,  popk, and rtagmfrc  aneit. 

from  iti  conflnemcnt.    The  larra,  at  flm  tmall,  increaiM  lo  umilj  half  ihe  liic  uf  ilie  pcrfen  *.  ►. 
changlnK  Itl  ikln  atdiflbreni  intcrrala,  like  the  ealerpUlan  of  molhi  and  tutHrfts     '''—    '—  ■  - 
draaon-fly  (i.  itfrgo,  Ik,  759  B.)  it  the  moM  CDiDinon. 
raaS.  Tllcdiigjiy  [Ollemmi)  diSbim  In  manr  mpecti  from  ill  olhrr  imect).     Tt 

piepirtng  hjr  their  change,  which  li  pcrAmned  b  a  1^  momenU  The  larra,  whai  mdr'  to  iiuii  tha 
tkatJB,  rltetto  dwiurfaceof  the  water,  aiMt  getting  likitaiMaDeoutl:r  rid  of  lutkin^beccpnca  a  chryaalit.  nu 
ehrjaalii  li  rUmlthed  vllh  wina,  which  It  miket  ute  of  to  iy  lo  (he  numt  tire  or  wall ;  ttvt  then  tH- 
tUng.  II  In  the  tame  moment  ^uId  a  lecond  iltia,  and  beeoDet  a  perftct  ephemera.    In  thii  ttate  allik 

■pcaetlivebut  aTerriborttime,  tome  of  them  Karcelr  half  ill  hum,  lining aim  liiialtina  toi^rtea 

than  thai  of  oonlinulng  the  race.    Iliry  arecallidlfaelnHCU  of  aday  i  but  m; ftw  of  ihcm  cm  nitc 


1»!I9    nttpTi*tJlf{Fliryjaiira 
lube.    Th(-  cilnvilliin  or  Intm  hi 

liTBon  Mtunnn  inlmli.  all  nfwhleh'^liHT 


I     P.lllOIIlWl 


rhrr  M*  in  Krear  re 


I  Ote  ciMrpinu  •!««.  11 
■  nrj  (iiwulu  upMt( 
pttca  DTwaad,  Hnd,  t 

!^  eorerrd 


r,  1^  nmiii  1^  I  floten,  tbcjr  tv 

Hi.  IsvH  or  plmu,  ami  not  ui 

Tlin  an  nry  wininoDl) 

I  with  Ihnn,  (her  han  i 


(A-Vi 


perfRI  IniHL,  frequenu 


SuuicT.  6.  of  Hymenojilerout  Inieclt. 
G900.  Tht  order  hynunojiUra,  or  four-winged  intnu  with  stinfts,  includra  (he  gall 
insect,  wasp,  Ijce,  ant.  &c.  At  [he  eitremil]' or  the  abdomen,  tbe  femalea  oT  WTeril  of  the 
genera  have  an  aculeui  or  sting,  Itial  lies  concealed  within  the  abdomen,  wJiich  ia  used  it 
a  Keapon,  and  instils  into  tbe  wound  an  acrid  poison  :  tliose  which  want  (he  sling  are 
furnished  with  in  oviduct  that  is  oTien  tenated,  and  with  which  ilie  egga  are  deposiiCfl, 
either  in  tbe  bodieg  of  tile  caterpillars  of  other  iasecl«,or  in  wood.  From  these  eggs  tbe 
larva  are  produced,  which  m  H>me  have  no  feet,  in  others  more  than  liiteen.  They 
change  to  jmjia  incomjietie,  which  arc  enclosed  in  cases.  Some  of  the  iniecla  of  (fail 
«)rder  live  in  aucietiei,  others  are  mlila^. 

infiwith  lltftlnij,  and  drroilu  it  Fgp  In  Ih* 

or  ^ound-Lv)  pill-fly,  aie  v 


order  lire  m  varioui  in  their  appean 
they  do  not  cast  their  skini^  but  chf 
Sici,  and  giuU  belong  to  this  order. 


«s  coDtuned  in  ■  ragina,  and  tomcdmoi  lurnUird 
lills.  Their  eyes  are  reticulated  and  lai^c.  The 
ne  are  viviparous  ;  the  larvin  oT  the  imecis  of  dni 
v  ai  the  places  in  which  they  are  bred.  In  gcnenl 
;e  into  a  pupa  state.      Flies,  strictly  u  called,  gad- 


men  peri^'ine 
wh»l.ai  (rl)  • 
paiftct  iiiKci  li 


The  wh»l.flr  {T.lrUici,  *),  tirelTe  rf  wkieh  Imf 

bcfia  obmnrfid  at  dim  tbne  i*jing  thtit  cgp  19  a 

nr  mlaui  Injurr  to  nunkln^  wen  not  tbcir  race  kes*  mlh.T; 

fa  En  tfie  auminiiu  eTpnln^,  l^yiog  iboal  the  flame  of  ttteeaodl^  mz^ 
IF  T.  rlTDu  [c),  one  or  ihelugett  •peci«  oTDhrouv  The  efst  a(it* 
FtiFn  mngniHcd  tlier  ■|ipe«'  RmBiOiti  |f)j  Uie  lirra  atoo  (/).  and  ttc 
thould  be  nugnlfled  (a*). 


cation  of  the  Hj  li  Ihu.  ulcuUled  bj  Leumohiwcli.  „  — .     ,.  -  rf 

"  L«  ut  (uppow.  Urn  In  the  b«mn1ii«  of  June  there    M^b,     ^^^J^     i«eS^fc         rf*i 
•hall  be  two  Sk^  •  mole  »d  a  (imalF,  .nd  the  ftoale    VSW  <■<*     XU    CwlTj        Mf 


rr  Ikmalai,  eadi  of  wMdi  feMlB  tteU 
__  — .    ... .._  ^  gi^  ,11 

aileacflht 


rr  or  liea  will  aiaouni 
10,000:  and, fi^nlni Ui*|i 

bemwa  Uma  700,600,  all  pcvnuwi  mna  mccnupie  01 
Dee  In  the  •paceof  thIM  nonlhi."  The  HeHlaa  At 
(M.«pWMto./)  liKrrdoMnictiretowha.i.niI  rje. 
and  hai  occadonillr  been  a  lource  of  grot  alarm  to  our 
agrlculturlttt.  Thtctifary-ty  ',Sf.piilTU,f\wr-n  knowa 
to  hmuewlTei  under  the  namsofhnpfer.deiotltilucggi 
In  thecrortceiorhctM  of  the  checw,  whence  Iht 

out  of  a  bsx  ill  iDchei  deep    The  cbirial 

0809.  TVffiflf  ICVIer)  Itfrajumllj  In  Ihe  neighbor. 
hood  of  waten  and  minhy  plicei.  Jn  touthem  nglODi 
there  li  a  brge  tpeclefl,  which  ii  known  b^  the  nam*  of 

■fee  of  Inflammitlon.  and  Ita  contlDual  HpliR  mte  la  exceedlnglT  likaamr  where  IE  aboundi,  rmea 
Ourlng  lb*  nirht.  When  It  nKtea  to  lndfct  tlie  vcwmt  and  draw  the  bhnd,  II  rmln  In  hlix!  paJhVi 
-■Lapland,  thelnjutlei  the  InhablUnti  Hitlaln  flomll  aieuii)>(r  tepald.lir  thitari  ouiiAaefn 


Su»sECT.  8.       0/  Aplerovt  Inseclt. 

Theaplerit,  or  ins«cu  without  irings  in  both  seiei,  la 

compoKd  of  gen 

ed  fomii,  that  no  other  gcnnal  characten  can  be  afS 

ed.      Linnsus  con 

D  this  order  siiiders,  lico,  lobsters,  crabs,   dirimps,  &c 

which  Le«cb  and 

fiSU.  TVwIipMerUthf  Aciruatelliiriiif.  L.  (j^.7S4ii],uid 

(A.  kotoKrtceHa,  L.  b)y  IIK  tiaXj  two  BrEtkh  Bpccfia  of  thv  feniit 

which  Infntpluiti,  and  towhtch  pcrhnpa  thvjr  do  more  ki^an 

than  all  other  Lniecta  put  tflflPlher.     Watering  ower  the  tenTH  It 

the  well  known  preventive  and  remedy:  tlie  water  thould  b* 

•MiHedlobothiUeaoflheleinna  HnelT  divided  Hate,  and  wltti 

.^.i  b-.   •»  u  to  (laah  the  Inaceu  la  the  pDUDd.    For  tbla 

ayrlneeUlbe  moat  effluent  lEn^ement  at  preeent 

leep-tk  {A,  rtim/lm^  rl.  thp  dog-llc  iA,  ridiMt.  d1, 

ijJ^.afraVaBdiheiich.BiitelJfj/tdrhiifllF,  Fr.). 

L),  whldi  InhaMU  the  ulcere  of  the  luA,  aretho 

mlder  tbU  ertti  anlnul,  and  Boat  plaBU.  have  their  pMullar 
leclea  of  aeatiia.     The  barrevt'bug  u  cooiMmd  by  aotao  an 

691*.   The  conmDii  ipHler  (Aranra)  1l  a  numFimii  leniu,  aiKl 

njurloui  to  tbecultiT(Ur  than  brUxUiu. 


--  --, , jnlvaL flutiatanaa,:iBdcaMallacruatoriklnhke theapidn.    Ingasier^ 

HBiDon  In  aprinjr*  and  clear  uohda,  or  DbtAnia  or  water.    lYie  dt^.tlo  and  water  oolacua  C/>f) 
■J  ic^uire  tobtiiaagnidod  tobeatudledpiDperlT. 

Sdishct.  9.      OperatumtfoT  tabduing  InKcti. 
S91S.  The  o;«rn(Mn»/or  deilnying  instcl  vrrmin.iir  counlenictingUiefr  injurioui  fflietj, 
■  at  thrpe  liindi,  (jrvTcntives,  palliativei,  uid  efilcien' 
BIT.  nr  pmndltr  :^ieniUa'U  are  thoaeof  the  beat  culture 


Mplantion-hk 
mt  7$epn 


.ther  (ftrei 


.^t^^ 


rind  H^uceS^  ihaking  the  plant  or  tree  In  tlic  air  knitead  oI^arlngtbcalT  tin 
il  vbd;  0mm  aod  ahsllai  ofieratlaBa  will  laMerlallT  IbJbr  and  annoy  i<>a>cta| 


n  Aioctloni  and  In  the  work  orgenera 
rrid  waten  or  powder 

Tlie  miAl  or  tar  li  p _.., 

I  placed  under  planta,  or  If  th^  are  wi 
.    It  It  alaa  laid  that  If  ahreda  nt  flu 


;.», 


thepUgla.    The  e 


l^tii  moUuaHl 
^e  efltat  oTtho 


:ft 


■ring  Tegetatlon,  la  equallf,  II 


nurad  over  leaflen  p 


'iiSlnmw 
MrvcUsii  4f  iburcl 


pMlng.  or  olfccntlee  renovlDC  orUIUng  bj  ntaniial  ofieratloni  with  a  bruih,  iponge,  I 
bhanU-leking  abould.  if  poaalMe,  coniraenee  with  the  parent  IniccIUi  ItiBv  orp 
Laidqioilleditaova.    Thuithopilietlngof  mothi,  bultirflici,  anil  large  waipi  may  aavc  me  jj^prijig 

latdlDg  In  a  garden  will  ioon  eradicate  then  altogether.  .         .,       , 

WS  OMUi^ lit  uti^liufct.  Di-*M*;iiolM««f  rggr.or  larFS.areUieonlycoiliunMMJa  afp*- 

tlmhll^  S«^SSBdt«l''and app^M 'uiTULi  ■li'^"th?  le^&'ib^^ 

Umt.  wiUdertrojr  all  thoae  eoa  whicb  are  wet  al  ifte  time  the  lime  a:l>  on  them  :  Iwt  will  it  fall  on  U» 
imderaldeiaribeleavear  "Kterlng  with  lime-water  li  better;  but  even  that  openOon  li  leai  certain, 
■en  troubleaome,  andnot  much  more  npnUdaui  than  hand-picking  taken  In  ama.    In  trUriBU  caHi, 

StcT.  IV.      Of  the  JTurm  TtilKI  ii^unaui  m  -rffirMK^Itre, 

69SI .   0/  mrnu  ( Vemut,  L),  there  am  ooly  »  few  genet«  which  Bre  roWeriallj  injtt- 

nxM  to  .gritullurc,  rii.  the  earth-worm  {Lunbricui),  the  ilug  (Limax),  and  the  wul 

[Mm).     Thr  wtraworm,  x>  injurioin  to  com  aown  on  aoils  newly  broken  up,  and  ako 

iagviaat,  ia  not  a  •ronn,  but  the  ianmof  a  ipecm  of  TipuU ;  commonly  of  T.  cncala 


PART    IV. 

STATISTICS  OF  BRITISH  AGRICULTURE. 

6999.  After  lu*iiig  conridered  agricuhure  u  la  iti  hiitnrr,  as  to  Ifae  scientific  prind- 
pld  on  wluch  it  ii  founded.  Mid  the  ■pplicalion  of  these  principlei  to  Ibe  dianml 
bmncbe*  of  practice  j  it  remuns  only  to  t^e  a  italiiticat  nirtwy  and  eHmuiU  of  its  prewat 
Mate  uid  future  progren  in  the  Britidi  iiles. 


6934.  7^  prtmtl  Uate  of  Britah  AgricuUvrt,  ei  to  knowledge  and  the  detuli  of  prw- 
ticc,  haabeen  tlw  nilycct  of  the  fonner  fakts  of  tliii  work;  but  iu  impodancc  in  ihc 
■enenl  economy  of  lodet;,  can  onlj  be  learned  by  a  view  of  the  manner  in  whicb 
It  ii  actually  carried  on  ;  the  modificitioni  to  irhlch  it  baa  given  rise  in  liie  pnnuhi  if 
Ihoie  wbo  haye  embraced  the  art  ai  a  lource  of  .liTelihaod;  of  (be  lunds  of  faniB  mhi. 
Tated  by  different  ordera  of  agricuIturUu ;  of  the  principal  practices  of  each  of  tbe  &St~ 
rent  counties  of  Srilain  and  Ireland  ai  to  agriruliure ;  of  the  Britiih  autbon  wbo  bne 
written  on  the  lubject ;  and  of  the  profcsnonal  police  and  public  lawa  reUliTc  to  hmband- 
men  and  agriculture. 


Cb*t.  I. 
Of  Ae  different  Saeriplvmt  ^  Xen  engagid  in  the  FnOke  or  Punuil  rf    ifp-irMff»ii 
69S5.  ^gncu/furufi  may  be  arnuigtd  aa  operaton  at  serving  agiiculluriito  ;  ilialm  tr 
CMnmcrcnif  ojricuAwruf (>  cmaatOon,  pttjfenon  or  artbtt  j  and  patrota. 


&e.  None  of  thii  class  of  openlon  ore  luppoied  to  hare  received  any  other  proftnjonal 
InitructioD  than  what  they  b«Ye  derived  cMUiJl)',  or  from  obaerviog  others. 

6937.  jipjirrtaicei  are  little  known  in  agriculture  ;  but  they  occur  aometimei,  either  ai 
the  children  of  other  operators,  whose  paients  bind  them  a  certain  number  of  years,  dur- 
ing which  they  are  to  work  for  their  food  and  clothes,  and  51.  ot  1(V.  to  be  received  M 
the  end  of  the  term  according  to  conduct;  or  sons  of  richer  persons,  who  pay  a  premium 
for  (lie  instruction  to  be  received,  and  for  boarding  with  the  master.  The  former  claia 
of  apprentices  generally  look  forward  to  being  ploughmen,  shepherds,  head  ploughmen, 
or  inferior  bailiHi ;  the  latter  to  being  But  bailiff's,  stewards  of  estates,  or  to  farming  on 
thdr  own  account.  Parish  boys  are  sometimes  bound  apprentices  of  the  first  class,  and 
various  noblemen's  sons  from  aloio-t  every  kingdom  of  Europe  have  been  included  in 

6928.  The  tennjounuyman  is  as  little  known  in  agiicutture  ai  apprentice.  Thoaa 
who  answer  to  that  term  are  the  professional  operators  of  a  farm,  such  as  ploughmen, 
cattle  herds,  sh^heids,  and  bedgeis.  lliese  rank  decidedly  above  laboren  of  all  work. 
A  ploughman  may  not  unaptly  be  considered  as  of  the  rank  of  sn  apprentice  till  he  on 

fioT  or  set  out  ridges,  and  aAer  be  can  do  this  as  of  tbe  rank,  of  journeynun  (ill  he  can 
ttack  and  sow.  H6  may  then  be  considered  as  a  master  of  his  art,  entitled  to  work 
tbe  best  pair  of  bones,  and  if  twenty-five  or  thirty  years  of  age,  to  enter  into  the  mar- 
riage stale. 

6929.  AAofgeris  a  professional  operator,  whonuybe  considered  as  ranking  witha  mas- 
ter ploughman.  His  business  ii  to  plant,  clean,  prune,  cut,  lay,  pUsh,  and  repair  hedges ; 
prune  forest  and  orchard  trees,  and  effect  other  operations  with  ligneous  plants  on  th* 
farm.  In  Berwicksfaire  bedgers  are  generally  very  intelligent  men,  and  keep  tbe  fence* 
OD  the  brms  in  tbe  border  counties  in  excellent  order,  uid  the  hedge-row  trees  band- 
■omely  pruned. 

6S30.  A  leaiKfiniin  is  an  operator  employed  to  prune  trees  and  manage  hedges, 
and  is  of  the  same  rank  and  requires  the  same  kind  and  degree  of  professional  if  nowledge 
■s  the  hedger.  Generally  he  is  more  conversant  wiili  barking  trees  for  the  tanners,  con- 
verting copsewood  and  measuring  timber  than  the  other,  being  more  engaged  with  woods 
than  hedges. 

6931.  A  head plovghaum,  on  small  farms,  is  to  be  considered  as  the  hailiflriu  the  ab- 
sence of  tbe  master.  He  works  the  best  pair  of  horses,  and  assists  the  roaster  in  stacking  and 
sowing.  On  larger  farms,  where  a  regular  bailiflT  is  kept,  there  is  also  a  head  ploughman, 
who  acta  as  substitute  for  the  bailifif  in  his  temporary  sbsencG,  as  far  as  operatives  and 
overlooking  operations  ;  but  not  in  monfy  matten  or  contracts. 

6933.  A/am  ini^is,  or  should  be,  a  person  of  tolerable  education,  who  understand! 
accounts,  measuring  of  work,  land,  and  timber,  and  can  draw  up  agreements  for  hiring 
servants.  He  should  have  practised  every  psrt  of  iarmiog  himself,  from  tending  poultry, 
■wine,  and  sheep,  to  stacking  and  sowing.  When  employed  by  a  gentleman,  nr  one  who 
has  no  skill  in  farming,  be  should  not  be  under  twenty-live  years  of  age;  but  a 
fivmer's  baililT  need  not  exceed  twenty-one  years,  is  to  be  considered  as  a  sort  of  ap- 
prentice, and   will  be  directed  in  all  leading  matters  by  lus  master. 

6933.  A  baUiff'and  gardener,  or  gardener  and  grieve,  as  they  are  called  in  some  places^ 
is  a  sort  of  hybrid  upper  servant,  who  seldom  eicels  either  as  a  farmer  or  agardener, 
and  is  only  fit  for  situations  of  limited  extent,  and  an  indifferent  style  of  perfoitnance. 

6934.  The  fmiter  or  head  woodnun  is  to  Ibe  wood*  of  an  estate  what  the  bBiliff 
is  to  tbe  farm  lands  in  hand.  He  directs  and  superintend*  tbe  woodmen  and  tbejr  labor- 
ers, in  planting,  rearing,  and  pruning  plantations,  and  in  tbe  Ailing  of  timber  or  copse^ 
barking,  charcoal  nuking,  and  in  short  every  tiling  conitected  with  timber,  trees,  copaes, 
orbed^ 

6935.  Tbe  land  aacard  {Factor,  Scotch;  Factair,  Fr.  ;  Factor,  Ger.  and  FaUon, 
Itol.),  is  to  a  whole  estate  what  a  bailiff  is  to  Ibe  donesne  or  a  particular  Bum.  Hi* 
business  is  to  control  the  managers  of  tin  lands  in  hand,  a*  tbe  forester,  gardener,  bailiff", 
Ac.  ;  to  see  that  fanners  fulfil  tbe  covenants  of  their  leases ;  to  attend  tq  repairs,  roods, 
public  and  parochial  matters  in  behalf  of  the  landlord,  and  generally  to  receive  rents. 

69S6.  VwUt  Ueaardi,  or  steward's  bailiffs,  as  ihey  are  called,  are  assist^ts  to  tbe  main 
steward,  or  have  tbe  core  of  detached  estates,  containing  h  few  farms  or  woods. 

6937.  Oememe  itemmtt,  arc  such  as  are  kept  cluefly  for  regulating  the  affairs  of 
denwsn*  londa,  that  i*,  land*  surrounding  tbe  mansion  in  hand,  or  of  an  estate  of  small 
■ixe,  where  all  tbe  lands  are  in  hand,  but  »hei«  an  extensive  establishment  of  twrses,  ser- 
vants, a  large  garden,  ftc.  are  kept  up.      Here  the  steward  performs  tlie  duties  of  bailiff. 
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6938.  Court  farmer,  (ffoffineyerf  Ger. ;  Grangero  dn  la  corte,  Spao. ;  Agronome  <ir  Is 
cour,  Fr. ;  and  Fattore  deUa  corte,  Iul.)f  may  b«  considered  the  highest  step,  the  stianmutu 
bonum  of  agricultural  servitude.  Tlie  late  Ramsay  Robinson,  Esq.  waa  bailiff  to 
Geo.  III.  ;  lus  sister,  Miss  Robinson,  was  royal  dairy-woman  ;  and  Sir  Joseph  ~ 
royal  shepherd. 

Sect.  II.     Commercial  AsricuUuriUs, 


6939.  The  first  grade  here  is  the  jobbing  farmer,  who  keeps  a  team,  a  cart,  plou^i, 
pair  of  harrows,  and  probably  one  or  two  hand  implements.  He  hires  himself  by  the  dsr, 
wedL,  or  by  the  acre  to  plough,  sow,  or  labor  the  small  spots  of  ground  of  tradesmcfi  wrho 
keep  a  cow  but  no  laboring  stock ;  or  to  assist  farmers  who  arc  beliiud  with  their  labors. 
The  contractors  for  executing  works  devised  by  the  agricultural  engineer  (6969.),  tfaou^ 
widely  separated  in  point  of  wealth  from  the  common  jobber,  yet  belong  to  the  same 
species  ;  both  agree  in  selling  their  labor  and  skill  in  a  raw  state,  not  when  xnanulmctured 
into  produce  like  the  other  commercial  agriculturist. 

6940.  Itinerant  agriculturists  are  of  two  kinds ;  such  as  take  grounds  for  the  euttare 
of  one  or  two  crops  of  particular  sorts  of  plants,  as  woad,  flax,  <fcc.  (5364.)  ;  and  such  as 
travel  witli  a  plough  and  pair,  &c.  to  teach  that  operation  to  young  farmers,  or  tlK*ir  ser> 
rants,  a  practice  at  one  time  carried  on  in  Ireland  under  the  patronage  of  the  JDublia 
Society. 

6941.  Cottage  farmers  are  such  as  possess  a  cottage  and  an  acre  or  two  of  land,  wfiich 
they  may  eitlier  keep  in  aration  or  pasture ;  disposing  of  the  com,  green  crops^  t>r 
dairy  produce  in  various  ways,  according  to  local  circumstances. 

6942.  Pouitru farmers,  such  as  devote  themselves  chiefly  to  the  breeding,  rearing^ 
and  fattening  of  poultry,  and  the  growing  of  feathers  and  quills. 

6943.  Garden  farmers  are  such  as  possess  lands  near  large  towns,  or  sca-pons,  and 
grow  the  commoner  garden  vegetables,  as  pease,  onions,  cabbages,  &c.  lor  the  maHccC  ; 
w  herbs  for  the  distillers  and  druggists. 

6944.  Seed  farmers.     Small  farmers  who  devote  themselves  chiefly  to  the  growing  of 
garden  seeds  for  tlie  London  seedsmen,  and  for  tiie  distillery.     They  are  to  be  found 
only  in  a  few  counties  in  the  central  and  southern  districts  of  England,  and  chiefly  in 
Kent  and  Essex.     (See  Encyc.  of  Oard.  2d  edit.  7390.) 

6945.  Orchard  farmers  are  such  as  farm  grass  or  arable  orchards,  sometimes  joined  to 
hop  lands  and  garden  farms ;  often  with  a  small  dairy ;  with  rearing  of  poultry,  rabbiis, 
&c.,  and  sometimes  with  the  breeding  and  training  of  dogs ;  the  latter  a  very  luostive 
branch  when  well  understood. 

6946.  Hop  farmers,  such  as  make  hops  a  principal  article  of  cultivation^  to  wfatcfa  ws^ 
sometimes  joined  garden  and  ordiard  farming. 

6947.  MUh  or  cow  farmers,  such  as  keep  cows  for  selling  their  milk  in  an  unmanu- 
factured state.  These  farmers  are  of  course  limited  to  populous  neighborhoods.  Cow- 
keepers  differ  fVom  cow.farmers,  in  having  their  establishments  in  towns,  and  in  par- 
chasing,  not  growing,  their  cow  provender. 

6946.  Dairy  farmers,  such  as  keep  cows  and  manufacture  their  milk  into  butter  or  cheese. 
These  are  most  common  in  rich  moist  flat  districts,  as  Cheshire,  part  of  Glouceslenliire^ 
Leicestersliire,  &c. 

6949.  Graziers,  farmers  whose  chief  business  consists  in  buying,  feeding,  and  selling 
cattle  and  sheep.  Their  farms  arc  chiefly  in  old  pasture,  and  they  are  more  conuooniy 
feeders  tlien  breeders.  The  most  extensive  in  England  arc  in  Leicestershire  and  Lin- 
colnshire. 

6950.  StockfarmerSt  such  as  devote  themselves  to  breeding  and  rearing  different  kinds 
of  Hyc  stock,  especially  horses  and  cattle.     They  are  most  common  in  Yorkshire. 

695 1 »  Store  farmers,  breeders  who  devote  themselves  chiefly  to  the  sheep  and  cattle  Ikbii- 
lies.     They  are  common  in  the  border  counties,  in  Wales,  and  in  the  Highlands. 

6952.  Hay  farmers  are  confined  to  a  small  district  round  London;  where  they  grow 
chiefly  natural  or  meadow  hay  for  the  London  coach  and  saddle  horses,  and  for  cow- 
keepers. 

6953.  Corn-farmers,  as  opposed  to  hay,  dairy,  grazing,  and  breeding  farmers,  is  a 
term  employed  to  such  as  occupy  lands  more  adapted  for  the  plough  than  for  pasturage, 
as  arable  clays  and  loams. 

6954.  Woitdfarniers,  such  as  rent  woodlands,  to  be  periodically  cut  for  fuel,  baile; 
A?nce-wood,  charcoal,  or  other  purposes. 

6955.  Qaarry-farmers,  such  as  rent  quarries  of  lime  or  other  stone,  gnivel-pits»  clay- 
fields,  marle>pit8,  &c. 

6956.  Mine-farmers,  or  master  miners  or  mine*hoIders,  such  as  rent  coal-mines,  or 
mines  of  iron,  Ipad,  or  other  metals. 

6957.  Salmon  or  river  farmers,  or  fishery  renters,  such  as  rent  rivers  or  ponds  for  the 
tekc  of  their  fish. 


oae  which  ei<:ecd  that  qunnUtyf  arc  geue* 
.  ted  by  iheir  eitciit, 

ciate  with  Iheir  minor  uid  penoaiilly  working  Invtliren  ;  but  who  affect  ia  their  stylo  of 
living  Ihi:  habita  and  mannen  of  independent  men  or  gentlemen.  It  is  a  cliaracter  ex. 
tremely  liablv  to  ridicule  b;  (he  vulgar  yeoman  and  puree-proud  farmer  on  the  one 
hand,  and  those  per&ons  who  are  gentjemen  by  profession,  and  men  of  family  on  tba 
other. 

6960.  Teamen farmen,  imall  proprietors  who  firm  tlieir  own  lands,  but  yet  aspire  not 
ta  the  manner)  and  habits  of  gentlemen. 

69G1.  Farming  landtardi,  proprietor  who  farm  ibeir  own  iaod*  on  ■  lirga  tcole. 

SiCT.  III.      Jgricr\dlvn^  Cauiaellori,  jlrtalt,  or  Prafeaart. 
6963.  The  land-mean-rtr  a  Ibc  lowest  gradeof  agricultural  artista;  bei)  very  often  the 
village  KhootraastEr,  and  is  called  in  to  meoaure  work  done  by  Ibe  job,  as  mowiug, 
reaping,  hedging,  trenching.  Ice. 

6963.  The  agricvUuml  laletnutn  ia  a  pcnon  who  attends  at  Fairs,  morliets,  &c.,  and 
act*  as  agent  to  buyers  and  selli^rs  of  com  and  cattle.  There  are  also  salesmen  pur* 
poacly  for  bay  and  Rniw,  others  for  green  food,  turnips,  potatoca,  &c. 

6964.  The  apjinaer,  or  valuer  of  farming-itock,  comes  neil  in  order.      This  pro- 
fessor values  the  live  end  deadstock,  and  crop,  tillages,  manures,  &c.,  and  » 
also  the  remainders  of  leases  between  outgoing  and  incoming  tenants,  or  betwii 
Bad  their  landlords.      Occasionally  tlie  appraiiet  is  employed  to  value  lands,  b 
generally  the  business  of  the  land-valuer. 

6965.  7^  fond.Juri'^r  generally  condnes  bis  avocations  to  tlie  measuring  g 
pingoflands;  ortotheirsubdivision,  ortheai 
aomotimea  he  joins  the  business  of  appraiser  anu  vaiuc 

6966.  The  timber  surveyor  and  poiuer,  confines  him 
and  valuation  of  fallen  or  standing  timberi  he  al«>  n 
bark,  faggots,  roots,  charcoal,  ashes,  willows,  hoops,  Bn< 
plants. 

6967.  The  land-valuirnot  only  values  the  rental,  but  the  price  or  fee-aimple  of  laoda, 
buildings,  woods,  quarries,  and  waters.  He  does  not  often  meddle  with  metallic  oc 
aaline  mines;  but  he  sometirnea  values  fisheries,  stone  and  lime  quarries,  brick-earth, 
gravel,  chalk,  &c.      This  profession  requires  not  only  a  general  knowledge  of  agriculture 

country  in  which  the  property  lies,  and  great  experience  in  business.  There  are  local 
and  general  land  survejora  and  land  valuers :  the  general  professors  live  in  the  capital 
cities  or  in  the  metropolis,  and  genDially  unite  the  business  of  land-agent. 

69SS.  The  land-agenl  mayor  may  nut  be  a  land-valuer,  but  at  alt  evenuhe  shouldpoi- 
aecaihe  knowledge  of  the  valuer  in  an  eminent  degree.  Hi>  business  is  loclTert  thetransf« 
of  property  either  by  purchase,  sale,  hiring,  or  letting  ;  and  also  to  collect  rents,  and  often 
to  relet  farms,  and  effect  other  business  belonging  to  tbe  land-valuer.  Land-agents  ars 
very  frequently  atiornies,  who  know  little  of  agriculture;  but  who  save  their  emptoyen 
the  trouble  of  employing  both  a  land-steward  of  supe rior  abilities,  and  a  lawyer  to  draw 
up  agreements  and  leases.  It  is  the  opinion  of  the  best  informed  agriculturists  both  of 
Britain  and  France,  that  the  employment  of  altomies  as  land-sleMards  and  agents,  baa 
been  one  of  the  clJef  causes  of  itie  retardation  of  agriculture  throughout  Europe.  Cba- 
teauvieux  has  clearly  shown  how  this  cause  has  operated  in  France  and  Italy,  and  Dr. 
Anderson,  Arthur  Young,  Marshal,  and  various  others  have  deprccntcd  its  influence  in 
Britain.  The  love  of  precedent,  which  these  men  cannot  abandon  from  habit ;  tJic  lovo 
ofUtigation,  to  which  they  adhere  from  ta^tc  and  interest ;  and  the  ignorance  of  agri. 
euhure,   from  tbe  nature  of  their  education,  are  the  causes  that  have  counteracted  the 

6969.  Of  ajricB((nrniengiiinT»  tliercare  considerable  variety.  The  dniinfr  for  laying 
001  drains  and  water-works;  the  imjnlor,  for  watering  the  surface  of  grass-landa ;  (he 
Ttud  engineer,  for  laying  out  roads ;  the  mintral  sunxjiar,  for  searching  for,  measuring, 

coal  works;  tite  rurul  nrchtCect,  for  dislgnlng  and  superintending  tlie  execution  of  agri- 
cultural buildings,  and  the  hi/drographicai  and  canal  engiaeen,  for  canals,  harbors,  mills, 
and  the  greater  water-works. 
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profetior ;  and  as  subordinate  grades,  may  bo  enumerated  tbe  farrier,  ( Fernery  Fr. ; 
Ferrqjo,  Ital.  a  smith,  fromyerrumy  L.  iron.),  cowleech,  and  castrator  or  guelder. 

6971.  The  agricultural  drcfftmany  or  artist  by  way  of  eminence,  is  employed  in  de 
signing  and  painting  live'Stoik,  implements,  plants,  and  cultivated  scenery  ;  the  plans  of 
fahns  are  taken  by  the  land-surveyor,  designs  of  buildir<gs  made  by  the  architect,  asd 
new  inventions  in  machinery  and  implements  are  drawn  by  die  inventors,  whether  miil- 
wrights  or  agricultural  mechanists. 

6972.  The  agricultural  author  may  be  considered  as  the  most  universal  kind  of  agri- 
cultural counsellor,  since  his  province  includes  every  branch  of  the  art,  and  cooiprehcrnds 
times  and  practices  past,  present,  and  to  come.  Tlic  simplest  variety  of  this  species  t» 
the  author  of  single  papers  in  magazines,  or  the  transactions  of  societies  ;  the  most  ex- 
tensive, he  who  embraces  the  whole  of  tlic  subject ;  and  the  most  valuable,  he  who 
municates  original  information. 

•  6973-  The  jyroft'ssor  (^  agricultural  science  {Professeur  d*  Jgriculture  ou  d*  JEcon 
Rural,  Fr.  ;  Hochlehrer  vmi  Ackerbau,  or  11,  von  Land  ff'irisdtaji,  Ger.  ;  Pr^t 
d" Agricultura,  Span. ;  and  Professore  (C Agricultural  Ital.),  when  appointed  by  a  pemu^. 
nent  or  national  institution,  may  be  reckoned  the  highest  grade  of  agricultural  couc- 
sellor  :  since  he  is  not  a  self- constituted  instructor,  like  the  author;  but  consiitutird  by 
competent  judges  as  capable  of  instructing  the  public,  llie  first  public  professor  of  agri- 
culture appointed  in  Britain  was  Dr.  Coventry  of  the  University  of  l^inbui^h,  about 
1790;  and  the  next  Sir  Humphrey  Davy,  Lecturer  on  Agricultural  Chemistry  to  the 
Board  of  Agriculture,  about  1807  :  both  highly  eminent  as  agricultural  counsellors,  in* 
dependently  of  their  other  merita.  There  are  agricultural  professors  in  Dublin  and 
Cork.  In  almost  every  Univeraty  on  the  continent  there  is  an  agricultural  chair,  md 
in  some  of  the  German  and  Russian  Colleges  there  are  chairs  for  gardening  (G&itDCfey} 
forest-culture  (Forstwissenschaft),  and  rural  architecture  (Land  BaukunstJ. 


i* 


Sect.  IV.     Patront  of  Agriculture, 

6974.  Every  man  being  a  consumer  of  some  description  of  agricultural  produce,  may 
be  considered  a  promoter  of  the  ait  by  causing  a  demand  for  its  productions.  The  naofe 
valuable  consumers  are  such  as  live  on  the  best  bread,  butcher^s  meat,  fowls,  and  dairy 
products ;  and  the  greatest  of  all  patrons,  both  of  agriculture  and  gardening,  are  such  as 
fare  sumptuously  every  day. 

6975.  Amateur  agriculturists,  lovers  of  agriculture,  promote  the  art  by  the  applause 
tliey  bestow  on  its  productions ;  of  which,  to  a  certain  extent,  tbey  become  purcbascn, 
as  of  farming  books,  prints  of  cattle,  implements,  &c. 

6976.  Connoisseurs,  critical  or  skilful  lovers  of  agriculture,  promote  tlie  art  in  the 
same  way  as  the  amateur,  but  much  more  powerfully,  in  proportion  as  approbation 
founded  on  knowledge  is  valued  before  that  which  arises  chiefly  from  spontaneous  afiec- 

tion.     By  the  purdiase  of  books,  models,  attendance  at  agricultural  exhibitions,  4kc.,  > 

connoisseurs  encourage  .both  counsellors  and  commercial  agriculturists.     Sometimes^ 

ilso,  by  their  writings,  of  which  Sir  John  Sinclair  is  an  eminent  example.  . 

6977.  JEmjUoyers  of  agriculturists,  whether  of  the  serving  class,  as  bailiffs,  stewards^  \ 
&c.,  or  of  the  order  of  professors  or  artists,  are  obvious  eucouragers  of  tlie  art.  1 

6978.  Amateur  farmers  are  patrons  on  tlie  same  principle  as  employers ;  and  some-  1 
times,  also,  they  effect  improvements,  or  communicate  valuable  information  to  the  public 
Cline,  tlie  eminent  surgeon,  and  Dr.  Parry,  the  physician,  are  eminent  examples. 

6979.  Noblemen  and  projrrietor  farmers  are  conspicuous  patrons.  They  render  the 
art  fashionable,  and  by  the  general  attention  so  directed,  and  consequent  occupation 
of  many  minds  on  the  same  subject,  new  ideas  are  elicited,  and  dormant  talents  called 
forth  and  employed.  Russel,  Coke,  Curwen,  and  Somerville,  stand  preeminent  among 
this  species  of  patrons,  and  many  others  might  be  added. 

6980.  Noblem£n  and  gentlemen  imitrovers,  whether  by  planting,  building,  road- making, 
establishing  villages,  canals,  liart>ors,  &c.  are  evidently  greater  patrons  of  agriculture 
than  noblemen  farmers,  since  their  improvements  affect  society  more  extensively.  As 
decidedly  at  the  head  of  this  species  of  patron  may  be  mentioned  tlie  late  Duke  of 
Bridgewater  and  the  present  Marquess  of  Stafford,  and  to  these  names  might  be  added  a 
number  of  others. 
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Chap.  II. 

€>f  the  dijfrreni  Elnds  of  Farms  in  Brilain  relatively  to  the  d^erent  Clattes  of  Society  who 

are  the  Occupiers. 

6981.  Cottage/arms  form  the  first  link  in  the  chain  of  temporary  terrestrial  pofisessions. 
They  consist  of  one  or  more  acres  appended  to  a  cottage,  for  the  purpose  of  enabling  the 
occupier  to  keep  a  cow ;  if  any  part  of  this  farm  is  in  arationy  the  labor  is  either  liired  of 
some  jobbing  agriculturist,  or  done  by  spade :  or  two  or  more  cottagers  join  together 
and  form  a  team  of  their  cows,  with  which,  and  implements  borrowed  from  the  village- 
carpenter  or  smith,  they  accomplish  their  labor. 

6982.  Farms  of  working  mechanics.  These  are  larger  than  the  former,  and  are  rented  by 
country  blacksmiths,  carpenters,  &c  who  often  keep  a  horse  or  a  pair  of  horses.  Both 
this  and  the  former  sort  are  very  often  injurious  to  the  occupiers,  by  drawing  off  their 
attention  from  their  principal  source  of  income ;  though  it  must  be  confessed  at  the  same 
time»  that  the  idea  of  occupying  land,  and  raising  one's  own  com,  clover,  milk,  butter, 
®egs>  pulse,  &c.  is  highly  grati^ing ;  gives  a  sort  of  sense  of  property,  and  has  an  air  of 
independence  and  liberty,  highly  valued  by  men  in  general. 

6983.  Farms  of  village  tradesmen  and  shaiikeefters.  Many  of  these  men,  such  as  bakers, 
butchers,  grocers,  &c.  keep  a  horse  at  any  rate ;  by  renting  a  few  acres  they  are  able  to 
keep  another,  and  add  a  cow,  and  other  minor  species  of  live  stock.  Hie  attention  re- 
quired from  the  master  forms  a  healthful  recreation,  and  agreeable  variety  of  pursuit  •' 
and  if  this  recreation  does  not  interfere  with  main  pursuits,  there  is  a  gain  of  health  and 
respectability. 

6984.  Farm*  occupied  with  a  view  to  profit  by  town  and  city  tradesmen*  These  are  on 
a  larger  scale  than  the  last,  and  held  by  stable-keepers,  cow-keepers,  butchers,  corn-dea- 
lers, &c.  They  are  often  of  considerable  size,  mostly  under  grass,  and  managed  by  baili6i. 
Arable  farms  in  such  hands  are  rarely  well  managed,  as  every  thing  is  made  to  depend  on 
manure ;  but  as  less  skill  and  vigilance  is  required  in  managing  grass  lands,  hay  or  pas- 
ture farms  of  this  description  arc  generally  well  manured,  and  consequently  productive. 
They  are  seldom  however  profitable,  and  it  is  only  because  the  renter  reaps  the  double 
profit  of  grower  and  consumer,  has  some  enjoyment  in  the  idea  of  the  thing,  and  some 
increase  of  health  from  the  requisite  visits  to  it,  that  he  finds  it  suitable  to  continue  his 
farming  operations. 

6985.  Farms  occupied  by  city  tradesmen  Jbr  recreative  ei\foyment.  These  are  of  various 
descriptions,  and  generally  managed  by  bailiffs.  They  may  |je  considered  as  affording 
recompence  by  the  amusement,  exercise,  and  health  which  they  afiTord,  and  the  interest  in 
country  matters  which  they  excite.  Many  a  worthy  man  thus  throws  away,  almost  at 
random,  on  agriculture,  what  he  has  gained  by  trade  with  the  greatest  industry,  and  fru- 
gality ,  often  joined  to  skill  and  ingenuity.  When  the  farm  promises  well,  the  tradesman 
is  sometimes  tempted  to  sell  his  trade  and  turn  farmer  for  good  (as  it  is  called,  t.  e.  for 
a  principal  occupation),  and  often  ends  in  impoverishing,  or  even  ruining  himself. 

6986.  Farms  attached  tO  the  villas  and  country  houses  of  wealthy  citizens.  On  these  the 
wealthy  dtixen  plays  at  agriculture,  aided  by  a  skilful  manager  or  bailiff*.  Immense  sums 
of  money  are  thus  expended  in  the  neighborhood  of  large  towns;  many  ingenious 
practices  are  displayed ;  and  though  nothing  in  the  way  of  profit  is  ever  expected  to  be 
gained ;  yet  on  the  whole  an  attention  to  agriculture  is  excited  in  the  minds  of  wealtliy 
commercialists,  who  buy  books  on  the  subject,  procure  bailiflfs,  approved  implements  and 
breeds  of  stock ;  and  thus  give  encouragement  to  these  and  other  productions  connected 
with  the  subject.  The  history  of  farming  for  the  last  twenty  years  round  Edinburgh, 
Liverpool,  and  London,  affords  some  curious,  singular,  and  extravagant  examples  of  thift 
description  of  fiuroing,  and  some  of  a  much  more  judicious  description. 

6987.  Demesne/arms,  or  such  as  are  occupied  by  the  landed  proprietors  of  the  coun- 
try. These  are  of  a  great  many  different  kinds ;  some  regularly  appended  to  the  park ; 
Boine  comprising  a  part  of  the  park  separated  by  temporary  fences ;  and  others  taken  into 
occupation  without  regard  to  situation.  Some  proprietors  take  all  the  farms  on  their  es- 
tate successively  into  their  own  hands,  cultivate  them  for  a  few  yean,  bring  them  into 
excellent  order,  and  then  let  them  to  farmers.  Much  good  is  often  done  by  proprietors 
occupying  land  themselves;  new  practices,  and  new  kinds  of  vegetables  and  live  stock, 
eihibited  and  disseminated ;  and  the  landlord  himself  being  instructed  by  experience  in 
the  practice  of  farming,  is  better  able  to  judge  what  his  land  should  let  foir ;  and  mora 
likely  to  appreciate  good  tenants,  and  sympathise  with  the  losses  of  his  farmers  in  bad 
seasons.  Add  also,  that  a  proprietor  in  tUs  way  procures  better  butcher  meat  of  every  kind 
than  he  could  generally  purchase  in  the  neighboring  markets*;  and»  if  he  chooses,  better 
legumes  and  roots,  and  even  better  cabbages  and  other  culinary  vegetables  than  he  could 
grow  in  his  kitchen  garden.  The  bailifll^  on  such  farms  are,  or  ought  to  be,  well  educated 
men,  brought  up  to  farming  in  the  best  districts.     Hicy  should  be  well  paid,  aod  have 


)062  STATISTICS  OF  AGRICULTURE.  P^mY  IV. 


su1>-baniff!i  under  them.     The  establishments  of  Bedford,  Coke,  CuTwea, 
&c.  are  among  the  most  complete  in  this  kind  of  farming. 

6988.    The /arms  of  in'ofesdonnl  farmers.     It  must  be  obvious,  that  this  class  iodiides 
Toore  than  nine-tenths  of  all  the  farms  in  tlie  country.     They  are  of  every  descriptioo  of 
soil,  climate,  situation,  &c.  which  the  country  affords;  of  all  manner  of  sizes,  aceon&i^ 
to  the  demand  created  by  such  as  follow  farming  as  a  business,  and  either  devoted  to  tbe 
general  purposes  of  corn  and  cattle,  or  more  particularly  for  poultry,  milking^  dairying, 
garden  crops,  hops,  orchard  crops,  grazing,  breeding,  hay,  com,  wood,  minerals,  as 
etone  quarries,  &&,  or  fishes.      At  the  origin  of  what  we  now  call  farming,  or  when  the 
hiring  of  land   by   cultivators   succeeded   to   cultivating    them  for   the   landlords,    cr 
in  partnership  with  the  landlords,  as  is  still  the  case  in   Italy  and  most  other  eoas- 
tries,   farms  would  of  course  be   small,  and  farmers  men  of  scarcely  any  <:apital  or 
consideration  in  society.     Just  emancipated   from   a  state  of  bondage   and  villanage, 
the  new  created  independent  tenant  could  not  easily  throw  off  the  chains  which  for- 
merly shackled  his  mind  and  prevented  his  energies  from  being  brought  into  actiisi, 
and  he  could  have  little  or  no  property  when  he  had  no  means  of  acquiring  it  hnt  hy 
plunder,  or  preserving  it  but  by  concealment.     Hence  the  first  tenants  were  asasix! 
by  their  landlords,  and  one  remnant  of  this  practice,  that  of  allowing  farmers  to  have  a 
year*s  rent  always  in  hand  ;  or,  in  other  words,  not  to  demand  the  rent  till  half  or  a  whole 
year  after  it  is  due,  still  exists  in  some  fCsrts  of  Scotland  and  Ireland.     In  process  of  time, 
however,  and  from  various  direct  and  indirect  causes,  farmers  at  length  acquired  sc 
gr^  of  capital  and  respectability ;  and  as  they  naturally  thought  of  employing  the 
of  course  farms  began  to  be  enlarged  to  afford  scope,  and  leases  granted  to  aflwil 
rity.     This  practice  has  been  going  on  in  Britain  for  more  than  two  centuries  past,  and 
receives  a  fresh  impulse  whenever  the  prices  of  grain  rise  high,  and  continue  so  for  some 
time.     At  no  period  have  they  been  so  high  as  about  the  commencement  of  the  present 
century,  and  during  no  period  have  the  riches  and  respectability  of  farmers  so  much  en- 
creased.     More  recent  political  changes,  however,  have  proved  singularly  disastrous  to 
farmers  ;  and  till  the  corn  laws  are  either  obliterated,  or  regulated  on  some  pennancnt 
and  more  moderate  principle,  agriculture  and  its  practisers  of  every  description  will 
main  liable  to  the  extremes  of  profitable  occupation  and  ruin. 


Chap.  III. 
Topographical  Survey  of  the  British  Isles  in  respect  to  Agricvlhtre, 

6989.  The  British  isles,  as  we  have  already  observed  (1254.),  are  in  their  present  staite, 
naturally  and  politically  more  favorable  to  the  practice  of  the  agriculture  of  ale,  butcher 
meat,  and  wheat,  than  any  other  country  in  tlie  world,  lliey  have  their  disadvantages 
both  in  climate  and  in  civil  and  political  matters ;  but,  notwithstanding,  there  is  no 
country  in  the  world  where  farmers  or  proprietors  are  so  respectable  a  class  of  men,  and 
where  such  excellent  corn,  herbage,  roots,  and  hay,  either  raw,  or  in  tlicir  mannfartwred 
state  of  bread,  ale,  and  butdier  meat,  is  brought  to  market. 

6990.  The  following  otUline  of  the  state  of  agriculture  m  each  of  the  different  emmiiet  rf 
the  united  kingdom  is  tiiken  from  the  Surveys  published  under  the  autliority  of  the  Boaid 
of  Agriculture,  or  the  Dublin  Society  ;  from  Marshal's  remarks  on  these  surveys,  and 
bis  other  writings ;  and  in  some  cases,  from  our  own  observation ;  having  at  various 
periods,  since  the  year  1805,  been  in  almost  every  county  in  Britain,  and  in  most  of 
those  in  Ireland.  Agricultural  improvement  is  often  of  so  variable  and  fleeting  a  nature, 
that  notwithstanding  our  utmost  care,  some  things  may  be  found  here  inserted  as  sud^ 
that  no  longer  exist ;  and  from  the  period,  varying  from  12  to  20  years,  which  has  elapsed 
since  tlie  surveys  were  published,  many  improvements  may  have  been  made  deserring 
of  insertion  which  are  omitted.  These  are  unavoidable  d^ects  attendant  on  this  part  of 
our  work  ;  but  though  we  cannot  render  it  perfect,  yet  we  are  of  opinion  we  can  bnag 
together  a  sufficient  number  of  facts  as  to  the  natural  and  agricultural  circumstanoes  of 
each  county,  as  to  render  it  both  interesting  and  useful  to  tlie  reader. 

Sect.  I.     Agricultural  Survey  of  England, 

6991.  The  surface  of  England  is  estimated  at  32,150,000  acres,  almost  every  where 
cultivated,  and  no  where  incapable  of  cultivation ;  In  most  places  varied,  gently  and 
beautifully  in  some  districts,  and  abruptly  and  on  a  grander  scale  in  otheis.  The  most 
highly  and  mountainous  districts  are  tliose  of  the  north,  and  tlie  most  level  those  of  the 
east.  The  most  humid  climates  are  tliose  of  the  north-western  counties ;  as  Cheshire, 
Lancashire ;  and  tiie  most  dry  those  of  the  south-east,  as  Norfolk  and  Suflfblk.  The 
richest  grass  lands  are  in  the  vales  of  the  great  rivers,  as  the  Severn,  Trent,  and  Thames. 
The  richest  arable  lands,  in  Worccstersliire,  Warwidisbire,  and  in  part  of  various  other 
counties ;  and  the  best  farming,  in  Northumberland,  Durham,  and  Cumberland.  The 
greatest  variety  of  farming  may  be  seen  in  the  counties  round  London ;  and  the  greataat 
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sameness,  regularity,  order,  science,  success,  and  the  wealthiest  farmers  in  Northumber- 
land. The  geology  and  minerals  of  the  kingdom  are  most  ably  indicated  m  SmUh  t 
Geological  Map  of  England,  WaUs,  and  jmrt  of  Scotland,  1815.  SmUh's  County  Geolo- 
gical  Maps,  1819 /o  1824;  and  Smith's  Geological  Table  of  BrUish  Organised  FossiU,  1819. 
These  works  are  of  the  greatest  importance  to  landed  proprietors. 

«noo    Minni  P^FX  i<  nart  of  the  north  tide  of  a  vale  watered  by  the  Thamei,  and  contains  179,200 
«c?2fex"ib?£gf^tv.SS^^  {Middteton^s  Sur^^/lBOS.    MarskoTs  Reaieu^  ISIS,) 


•nd  bank ;  gate*  moOlj  fivo-tiamd,  and  of  oak ;  Mclocum  Uto 
numeroiu. 

7.  AnMe  Land,  .     .     ^  ^     .^ 
About  14,000  acra ;  vntchadly  manafccd,  ploii|{h«d  vith 

tmma  et  thxte  or  fbor  bonas ;  roudoo  fccncrally  tallow,  wbaat, 

boans. 

8.  Grass  Lands. 
Meadows  better  managed ;  har-maklng  good. 

9.  Gardens  and  OrcharcU. 
From  Kensington  through  Hammenmith*  Chigwick,  Brent* 

ftwd,  Islcwoith,  and  Twickenham,  eeven  m\\m  ct  garden 
grmind  :  majr  be  denontinaied  the  gnat  London  fruit  garden, 
north  of  the  Thainct.  An  upper  and  under  crop  taken  at  the 
same  time;  the  upper  the  frulU  on  ireet;  the  under  »traw- 
berries  and  various  herbaceous  crofis.  To  iucreatc  Uwlter  and 
warraih  In  autumn,  they  raise  banks  of  soil  3  fcet  high,  fkclng 
the  south,  and  sloped  to  an  angle  of  45"  {  on  tbe^  they  itlant 
endive  in  September,  and  near  the  bottom,  from  October  to 
ChrUtmas,  they  drill  a  row  of  pease;  the  endive  U  prewrved 
fruin  rotUng,  and  the  pea*e  come  to  maturity  nearly  as  early  aa 
if  under  a  waU.  The  springs  here,  lie  eight  or  ten  fbet  under 
the  surface,  and  Uie  water  U  raiaed  from  the  wells  by  a  bucket 
and  lever,  balanced  by  a  stone,  (rtg.  137.)  Three  thousand 
acres  of  garden  ground  here,  employing  live  iienons,  a  mail,  his 
wife,  andthree  children,  per  acre,  during  the  winter  half-ycM-, 
and  during  summer,  five  persons  more,  chieHy  M  elsh  women. 
Estimated  produce  100/.  per  acre. 

KUehen  garJnu.  Much  ftesh  lltterr  dang  required  fiw 
growing  mushrooms,  early  cucumbers,  saLuU,  lolatoes,  aspa- 
ragus,  &c.  Conwmplion  of  the  metropolis  and  iu  environs, 
for  fnixs  and  vegetables,  eeUmated  at  upwards  cf  amllUon 
•terllng  per  annum.  Several  fkrming  gardens  poy  lOOW.  per 
annum.  ,     .       __  ___, 

Surtry  grtmmdt.     About   1400  acrea,   prododng  lifiOOt, 

a  year. 

10.  Woods  and  Plantations. 
C«pttt  and  modi  decreasing  for   agct :  stUl  a  fcw   acica 

near  Hampstcad  and  Highgate.       ^   ^     .  _,  „     .   . 

Hed^ervtv  timber  much  disfigured  by  being  pollarded  or 
prunod  to  may-polea.  .      .  . 

fViUotvt  or  oneri.  Many  IsloU  on  the  Thames,  rented  by 
basket  makers,  and  {rianted  with  osiers :  also,  wet  borders  of 
the  river  so  planted.  Kpeciet  sails  vitellina,  amygdalina,  or 
almond-leaved,  and  vimlnalls,  or  osier ;  willows  when  cut,  made 
up  in  bundles,  or  boults,  fbrty-two  Inches  round,  at  sixteen 
Inches  above  the  but^ends. 

11.  Improvements. 
Draining,  to  carry  off  sttrSiee  water.    The  mode  of  making 

surCsce  gutters  on  meadows  bj  means  of  an  addition  tocart 
wheels,  (S)79.)  Invented  by  the  reporter. 

Manure  produced  In  London  by  30i)00  horses.  8000  cows, 
and  70i»,oa)  ChrUtlans,  equals  SOOftOO  loads;  of  which,  half 
Is  carried  Into  the  Thames  by  the  sewersy  including  ninety, 
nine  per  cent,  of  the  night  soil. 

12.  Live  Stock. 
Le«  live  stock   on   the  farms  of  this  county  than  in  any 

other :  no  breeding.  Short  homed  cows  of  Holdemess  chiefly 
used  by  mUkmen:  number  kept  B600:  average  produce  nine 
quaru  per  da^ ;  fed  on  bay,  turnips,  brewer's  grains,  linseed 
cake  and  Jelly,  and  grass:  retail  deaien  adulterate  the  milk, 
preferring  dirty  water  to  clean ;  and  adulterate  the  cream 
by  adding  mrlat-n  and  a  little  salt.  Very  little  butter  made 
in  the  county.  Brewer's  drays  supiiUcd  with  horses  from  the 
Berkshire  farmers  «*»*  *»"y  «*>""  3r«"»(C  *»«"  Northampton- 
shire, and  work  them  two  or  three  years  before  they  sell  them. 
Not  more  than  one  dove  house  in  the  county  ;  but  many 
pigeons  kept  In  empty  wine  pipes  set  upon  posU,  fifteen  or 
twenty  fi»ct  high,  and  many  kept  by  Journeymen  tradesmen, 
pigeon  fknclert  In  the  poorer  parts  of  London,  and  most 
other  towns  and  villages  of  the  county. 

IS.  Rural  Economy. 

Half  the  manual  labor  done  by  the  job ;  laborcn  mined  in 
morals  and  coostitutloa,  hj  the  pabUc  houaea.  (icndemcnts 
servanu  a  bad  and  contaminating  set. 

14.  Political  Economy. 
Highway*  of  the  parishes  good,  tnmpikeroadi  bad,  beginntag 

nowllSU)  to  be  improved ;  several  canals tnnnlnate  fat  or  near 
London ;  and  New  River  for  supplying  water ;  fUrs  on  the  de- 
cline. Usbri4b(e  ttut  greatest  com  market  next  to  Mark  Lane. 
Ureat  cattle  markets,  Hoonalow  and  Smithfleld.  Commerce 
great.  Manufccturos  not  many  i  conaUarlng  agricniture  as  • 
mannbcture.  and  the  soil  as  the  raw  material,  and  worth  16«. 

ffan«,  at  an  average  of  Eiwland ;  it  is  increaaed  in  value  to 
or  5t5l.  per  cent.    Distilleries  and  breweries  nomenms.  4 

15.  OMades  to  Improvement. 

Thhes,  land-asenu  being  attoraies,  bad  leases,  bad  ntral  ar- 
tificers, bad  and  Uileving  nerrants. 

16.  Miscellaneous  Observatimu. 
Society  of  Arts,  Veterinary  College,  excellent   institutions. 

Fines  called  heriots  should  be  removed ;  wcigbU  and  measure* 
regulated ;  muchjUamage  is  done  by  game. 

17.  Mean*  qf  Improvement. 
Ample  in  the  metropolU;  want  of  inteUigence,  the  grand 

drawback. 

6098.  SURREY.  A  surface  of  51!)^  acres  beautiftilly  Taried  :  poor  and  heathy  In  the  wert,  chalky 
in^eaat.  and  clayey  in  the  south.  The  fteki  cultivation  of  clover  and  turmpe  appears  to  have  first  Uit«i 
3ii»ir3iU  S?.^^  (^  MaUolm^s  survey,  1S09.     iiarshal^s  Review,   ISIS. 

SmiWs  Geological  Map,  Iti^l.)  ^  ^  .    .<        w^. 

L  Geographical  StaU  and  arcumstances.  '".-l-^.l*.  ^  fiTlSruS '«  V*«  s"  "' 

iJSr^JSthTwinds  S.  W.  and  W.  :  seldom  Wows  from  ra^f««ta  ^i^?lS**^*|?J!^',.*,  dbtrlboted  :  a  bn«d 
«,57SlwiiS»W.W.  andN.E.forany  Ume.    EmC  eonds      ^«^  uSSS^  SSj  bSSt^LTsusix  1   pateha.  of  brick 


1.  Geographical  State  and  arcumstances. 

diissafc.  Healthy;  warmer  near  London,  from  the  fires 
kept  there,  which  i-onsume  800,000  chaldroM  of  coaU  annu- 
allj  J  staUonary  winds  from  the  S.  W.  and  N.E.  thoi*  from  the 
&rw.  blowsnwhs  of  the  vear,  N.  B.  8- Ul^  Greatest  falU 
of  min  from  a  few  points  W.  oi  S.  and  are  of  the  longer  con- 
Unuance  when  the  wind  has  passed  through  the  east  to 
the  south.  In  spring,  firost  in  the  boUow*.  when  ««««>«  ^gj 
hills,  ihermomSterSis  been  as  high  as  SS",  and  as  low  as  6« 

^S.^'S  long  continued  manuring,  the  "rface  soil  almort 
eeery  wheVe  looks  Ukc  loam.  Sand  and  gravel  on  Hammtead 
Hill.  Loamy  sand  from  HoumJow  to  V*''"'*'.?^!'^,.  lil^ 
loam  on  we»i  side  of  HanweU  and  Hounslow.  tstfoi^a  »^ 
about  Rysllp,  Pinner,  Harrow,  «'«!  *^»^  Mimn"  !  ^(TJ^^. 
between  Uxbridge  Common  and  Harefield.  <-'*>^«^»|^*  ™~J 
adhesive  and  uJvgrateful  kind  about  Hendon  "«»  "W^.*^ 
Hill ;  peat  from  Rickmansworth  tobtalnes,  on  a  subrtjalum  of 
the  graTel  of  OlnU.  Marsh  land  or  rich  loam  deported  from 
aUII  water  in  the  Isle  of  Dogs  and  on  the  If*  »"«  Coin. 

Smrfiut.  GenUy  waving:  WK»»«» »?«a«^ **»l'""'i^;„"!EP: 
atcad  4U0  feet  above  the  level  of  the  sea.  One  n>llc  flrom 
I^ondon  on  the  KlngJa..d  Road,  the  surftof  ol  ni***™;  « 
HWO  acres  U  lowerwi  at  an  average  five  feet  from  "»«""=» 
earth  dug  out,  which  of  ordinary  quality  has  P««»"<*5n  S' 
per  acre ;  and  when  marly,  for  malms  or  white  h^cks,  *J,WJUI. 
per  acre.  Brick  earUi  formerly  100/.  l*r  «cr«.  now  .AM.  per 
iicre.    An  acre  at  four  feet  deep,  yWd.  four  ni  llions  of  brick*. 

Mineral  arata.  f.  CuUivattd,  surfsoe.  'f  ^":f'  <>f  '"gL*: 
5  or  10  feet  in  thickneh*.  3.  Laa.1  or  blue  clay.  200  or  WJ  "»« 
In  depth-  4.  Marine  sediment,  3  or  4  feet  in  ^\f}^-^-.}^^ 
—nd,6tin\,  and  water,  U»e  latter  arising  fai  such  quanUUcs  as 

'^^^'TktS^S.^.l.n^U  TheTham«.fh»nOrford  to 
Maidenhead,ralU  about  24  feel  in  ten  imle»  ;  rrom  M^clenneaa 
to  Cheri»ey  Bridge,  19  feet  in  Un  mile* ;  thence  to  Mo™««j 
13  feet  pef  ten  miles;  and  to  London.  <me  foot  per  mile  ;  from 
Ixmdon  the  fall  dimmlAes  Ull  it  U  lost  in  the  sea.  Tide 
flows  twenlythree  miles  up  the  Tliam«.  ,>^l'"n«  * •*Sf 
found  at  vailou*  depths,  from  A  to  3U0  feet ;  the  latter,  the  depth 

of  Paddlngton.  ..         _  .         .  i»...«i— — 

Mimtrai  n-aieri  M  East  Acton,  Hampstaad,  and  Bagnlgge- 

wells  :  chalybeate*  little  used.  K-..1-.1 

FlMk  eauAi  in  the  Thames.    Sturgeon,  salmon,  t«dh,  ^^» 

loaeh,  dace,  chub,  brevn,  gudgeon,  ruflV,  bleak,  eels,  smelts, 

and  ffoonders. 
«.  State  of  Property.  .     ..    ^^  - 

Kalates  an^T their  tiianagemeni.  Generally  under  the  care  of 

'^i^.*'1lWl^X*;»n«lderable  extent  of  copyhold, 

some  church.  coUege,  and  corporation  land. 

S.  Buildings.  .    ^_  ..... 

HoMM  qfpr^tririart.    Numerpos,  n?'ri^'«*LtT.!r,2r?IS;-H 
Farm-hoLiee,  oniett,  rrpairi.  Oldest  bu)U  with  timber  lathed 

^Bi^M^fX  lanes,  and  near  large  ponds.  Th^f^'Sji^ 
thement  century,  of  brick,  and coverwl  with  »*»«•  J™™«7 
of  Sotton  Court;  Chiswlcfc,  VVickgreen,  wd  Weworth, 
modeb  of  their  kind.  Very  fHr  building*  rwu^  on  havtarrns. 

cStorrs,  brick  and  Ul.^  and  generaUv  in  vi  lages;  i&nnerly 
with  right  of  common,  now  done  away  by  enclosures. 

4.  Mode  of  Occupation.  .  ^    . 

Sis*  nfjkmu.  Generally  small  compared  wlthother  coon- 
tiST&S^  cow.fi«rmj»ea/tow«.  from  500  toSpO  acr»«cb. 
rented  at  from  X  to  fiOOW.  e«:h.     Many  of  «Ktf.  j  average  of 

"^racitr' qf  Ihe  fkrmtre.     /«»«'?■*»•- Jl^<^^S 

r-deners  md  nunerymcn.    «.  Amatejir  fcnners  « /«»««»n«- 
Amatmr  farmers,  who  have  left  other  pursuit*.    4.  Com- 
mef^oTprotaalonid  fimner*.  «iual  in  number  to  half  the 

•w  artificer,.,  ,B»Ay  !mpo.*l_bleJ^R«t„«rjf.^^»;jS 


Snowden,  ana  especiauy  »*««,»  *"«« 
piw:UcalIy  acquainted  with  agriculture.  »...««,  .^ 

nLu  vMVn  money,  wn^Tn^a  •"«»  P«rt  fa»Jutter  a»l 
cream  atfixed  prices.    VarJe*  fhmi  10s.  to  lOf.  per  acre,  or 

'*1&;ta"iS21?S;cea  taken  fat  ktod.  In  K«e  compoonded 
fbi  annually,  or  for  a  fixed  period.  _«  •     «v  -—  .«» 

Fdw.  mmlthM  reto*  Jbr  thnr  rtUtf,  average  3e.  M.  per  acre. 

YZL,  nneral.  Often  for  fourteen  and  .t«n*»-"n*.7SS™ 
draCnV^ylawjan-"  •  composition  of  obadeta  uninteUftible 

'^Knemm  and  wrvfit.  Expenses  on  entering  a  Ikarm,  greater 
iban^dSanVplaces :  praMU  seldom  more  than  a  mere 
Mibkistcnce  to  the  fsrmer. 

AUbenTplooghiMrbaroaa;  threshing  mill*  rate. 

Now  ^m^^^lujiA.  Nineteen  commons  ">«»«»f?_5[<«» 
1800  to  1806,  containing  10,000  acres  and  upwwd*.  OUllbnces 
ef  amixtttre  of  white  and  black  thorn,  maple,  harrt,  briar 
crab,   dam«m-plura,  &c.;   new  of  white  thorn  with  ditch 
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atWidvonii.  jlauan,  and  Scok*.     Comidanblt  •stmt 

of  chalk  hill*  flron  CroTdoa  to  Nuttfidd,  and  tlWDo*  aaiTow. 
laK  to  the  wcttcn  •ztnmlty  of  Um  coon^.  A  fcood  daal  of 
black  rich  land  intcnveraed  anuMiK  all  the  mU*. 

amrfaa.  St.  Annc^  Hdl,  Coopn'»  Hlfl,  and  Richmond  HUI 
oelcbrAtcd  ;  Lcith  Hill  the  hlittactt,  command*  a  pnapcct  of 
from  ihiit J  to  fcrtjr  milM  on  crary  ride. 

MinenU.  Iron  ore,  Adlcr**  earth,  firertonc,  Umeitone  and 
chalk.  Iron-vorkt  on  the  decline,  on  aocoant  of  die  dcamcia 
of  fad.  Abundance  of  AiUetH  earth  in  the  louthcm  part  of  the 
ooantT,  which  hat  been  due  rinoe  the  bcftinninc  or  the  dffh 
leenth  oantary.  EscclieM  fircMonc:  when  nnt  quarried 
aoA ;  kept  under  oorer  a  fcv  nontha  becooMa  compact,  and 
able  to  endure  the  action  of  a  oommon  6fe.  Owinn  to  this 
•lone,  Dawion.  proprietor  of  the  Vaaxhall  plate  giaa 
voru.  can  make  platet  of  nach  a  rise  as  to  oirmlfe  the 
French,  from  whom  he  diaoovcred  the  art  of  plate  clais 
making  in  the  dlsKuiac  Of  a  common  laborer.  Esoolent  lime- 
stone at  Dorkinc,  which  hardens  under  water;  contains  a 
little  flint.  Chalk  used  chiefly  ass  manure.  The  sand  about 
Kycgste,  the  finest  in  the  kingdom  ;  and,  in  oonaidcrahle  de- 
mand for  wg  and  hour  glaMes,  writing-sand  boxes,  &c.  At 
No  tud),  there  is  a  bed  of  brick  earth,  from  which  fire 
bricks  and  crucibles  are  made. 

Waltr,  Scarce  in  many  places,  particularly  on  ttie  chalk. 
Several  supplies  procured  round  London,  by  boring  down  from 
one  humhrcd  to  three  hundred  feet  to  the  chalk  stratum,  where 
the  water  is  excellent,  soft,  and  abundant. 

FisA  frmdM  oommon  on  the  heaths,  at  die  wesieiu  side  of 
the  county  ;  have  been  used  for  upwards  of  two  centuries, 
for  bleeding  and  rearing  carp  and  other  flah.  One  kX  the 
largest,  containing  one  hundred  and  flfkj  acres.  Is  near 
Hertham. 

Mimtral  mrattn  numerous.  Epiom  water  Is  Impregnated 
with  sulphate  of  magnesia,  and  is  puigativc.  Kptom  talta 
eiiginally  made  there,  now  chiefly  from  oommon  salt  water  at 
Lymingum  m  Warwickshire.  The  other  sffrlngs  are  more 
or  leas  Impregnated  with  sulphato  of  magneria,  carbonate  of 
lime,  and  iron. 

2.  Stale  qf  Propertff. 

No  large  ealates:  laziest  10,000/.  a  year.  Yeomann 
IMC  numerous ;  but  aoroe  gentlemen  rovnd  Ouildfora, 
flurm  their  own  estates  of  fham  SOW.  to  4001.  per  annum. 
Estates  mostly  managed  bv  attomics ;  so  far  proper  as  to 
law  terms,  but  as  absurd  as  to  i^icultural  restrictions, 
as  it  would  be  to  cmpioy  a  farmer  to  draw  up  the  covenants 
in  tet^nical  language.  Till  the  &rmer  becomes  active,  Inqui- 
ritivc,  free  from  prejudice,  and  intelligent  no  covenants,  or  care 
of  attomics  and  ttewardA,  will  prevent  him  from  inhirlng  him- 
self and  his  landlord  by  bad  dusbandrv.  When  he  becomes 
active,  &C.  he  will  Uke  care  of  the  landlord  s  interest  for  the 
sake  of  his  own,  and  the  Hrst  step  to  forcing  tiie  fiumer  to 
become  active  and  intelligent  is'to  leave  him  to  the  exertions 
of  his  own  mind.    Tenures  chiefly  fireehold. 

3.  Buildings. 

Pew  counties  that  can  vie  with  Sunvr  in  the  number  and 
elegance  of  iu  country  seats.  {Bncyc.  qf  GardtH.  Smrrty.)  Pos- 
sesaes  a  great  advantage  over  the  north  and  east  of  Middle. 
sex  and  Esiex,  in  this  respect,  as  the  prevalence  cf  the  H.W. 
winds  drives  away  the  smoke  of  Liondon.'  Proprietors 
generally  reside  on  their  esutes,  and  eagerly  introduce  im* 
provements. 

Parm-hcmsfM  and  Affitvs.  Ruinous  and  mean  in  the  weald, 
or  clayey  district  tMrdering  on  8iuacx  ;  better  in  other 
places.  Oldest  of  brick  covered  with  slate,  stone,  or  btick 
nogging  and  tiles ;  rituations  seldom  centra]  or  convenient  to 
the  farm,  in  villages.  Stables  not  divided  into  stalls.  Cow- 
houses near  London,  good.  Cottages  often  large,  convenient, 
and  picturesque ;  with  a  porch,  a  flower  platt  and  vine  in 
front. 

DHiMmg  pondf .  Great  attention  paid  to  these  on  the  Sur. 
rey  hills ;  generally  a  first  pond,  where  the  water  deposits  iu 
groMCht  dirt  and  mod  before  it  enters. the  second. 

4.  Occupation. 

Farms  of  all  rizcs,  but  mostly  small,  forty  and  fifty  acres  to 
three  hundred.  Lugett  fiirm  between  Gulldfbrd  and  Fans- 
ham  is  Wanborongh  :  It  contains  1,600  acres  ;  formerly  occu- 
pied by  Morris  Birkbeck,  and  now  by  his  son.  Average 
rise  one  hundred  and  seventy  acres.  Tendency  to  large  fiutns, 
by  which  the  iniblic  is  unquestionably  benefited,  certainly  by 
the  saving  of  labor,  and,  in  all  probiabiUty,  by  the  suiicrior 
cultivation  and  increased  produce.  The  driven  out  nrmer 
may  senerally  support  or  enrich  himself  equally  well  though 
In  a  diftenmt  line  of  lifis.  "  But  In  every  country,  in  all  ritua- 
tJons  and  circumstances,  and  in  our  own  country,  particularly 
in  the  ritualion  in  which  it  is  now  placed,  it  is  of  the  high. 
est  importance  to  consider,  whether  a  mere  increase  of  wealth 
may  not  be  purchased  too  dearly :  whether  it  is  prudent  or 
wiic  to  diminish  the  numlier  of'^thoac  whose  souls  are  knit 
to  their  native  land,  by  stronger  tics  than  are  known  to  the 
mere  manufhctarer.  To  the  patriot,  it  can  be  little  satiri^union 
to  aee  his  country  the  richest  In  the  world,  if  the  measures 
and  causes  which  make  it  rich,  diminish,  in  the  nnost  trifling 
degree,  its  Independenee ;  either  by  raising  any  paaalan  above 
the  love  of  our  country,  or  by  diminishing  the  number  of 
those  who  must  be  its  most  natural  and  powerful  dctimden. 
To  the  moralist  it  can  afTord  little  pleasure  to  be  told,  that 
by  the  saving  of  agricultural  labor,  the  manufactures  of  his 
country  will  be  extei>ded  or  Increased,  if  he  perceive  that  by 
the  change  of  cmplojrracnt  the  health  and  virtue  of  part  of  the 
community  are  sacrificed."    (SfcrensoN.) 

Farmtr$.  Old  class  about  ttie  clayey  wealds,  equal  enemies 
to  improvements  In  agriculture,  and  reUxatkms  in  morals : 
have  no  Idea  of  educating  their  sons,  and  so  little  of  the 
spirit  of  commerce,  that  uier  prcfSer  seUing  their  grain  to  an 
old  customer  at  a  lower  price  than  taking  a  higher  than 
a  new  one.  Go  to  market  in  round  fhicks,  the  dnas  of  their 
forefathers,  and  shy  and  Jealous  to  strangcn.  Nearer  town  the 
Carmen  are  more  on  a  level  with  the  age ;  but,  either  unable 
or  unwilling  to  communicate  infimnation  ;  some  exceptions 
of  liberal,  enlightened,  and  communicative  men.  Many  ttadea- 
men  have  turned  farmers,  and  occupy  lands  near  town. 

Btnt  low.  Tithe  rigidly  exacted,  poor's  rates,  and  olhar 
outgoings  high. 

Liatu  general,  for  fburtacn  or  twenty-one  yam,  or  on  thrac 

U  WBe 

5.  ImplfmciUa. 

Great  variety  of  plotighs,  iwing  pkughi,  Uit  bcatcli  swing 


plan^  aaed  oiriv  ki  two  . 

■aieiil  sorts  of  puwidia  on  Ibe 

by  Birkbwk.  and  Ughl? 

over  eight  acre*  in  a  day 

chine  introduced  In  a  few 

it  threshes  very  slowlv,  and'  haa  no  ad 

but  that  of  not  bres£ing  the  straw  of  wl 

tageistoo  trifling  ever  to  render  It 

nowfaig  machines     Sowuw  tr( 

which.  Is,  that  the  sower  nils  It 

wcMnan,  toiling  tfaroogh  toogh  groond. 

la  use,  in  one  or  two  inataooaa.    (9648.) 

fi.  Arable  Land. 

Pnmortlon    consldcrabla.  taiaga 

Introduced    bj    Dukec,    of    EeSee, 

mended,    is  confined   to    a  flew  adtotniBK 

the  soQ  is   light.     FaUowIng    cei    dbra  ge 

imperlbrtly  executed.    RotataoM  ^nenJly  ga 

Tundpa,  supposed  to  have  been  grown    \n  t^miay  m 

or  longer  than   in  any  county  in  »S*jei— «d-    f^'a  R.  VI 

of  Sutton,  bavbig  described  the  Flan£x«  ciriCorv  a  1«43.  ai 

as  he  addressed  his  book  to  his  sons.  It  is  itiiMctii  <te«  «^.*uJ 
attempt  culture.  Very  badly  cultivatiBd  at  ptesBBt,  wmAi^-s»n 
in  raised  drills  The  Siberian  turnip  has  hsifsi  trtod  :  li  i.  s 
variety  between  the  cabbage  and  tsunlp,  bat  wstis  a  Taei 
infinior  in  point  of  riae  and  Havor  to  tlse  fauaa'.  ani  s 
taranrhy  loose  top:  it  does  not 
tare,  Uioogh  as  a  novelty  It  deserves  trial 
Carrots  answer  wen  oA  the  Ban4y  aoila. 
times  given  to  cows,  cut  when  ba  flower ;  a  bad  p^  vi^ 
a  view  to  Ibe  tubers.  Clover  introdnoed  by  ^^s  tL  W< 
atthesametimeas  tnndpb  ffaiatlMn  saccedswcO  <m 
reous  soils,  producing  good  cropa  fbr  eight  y^tK%.  Is 
ing  a  new  road  throogh  a  fMd tf  saintEite,  liiaiin  Cra^- 
don  and  Godstone,  the  roots  wc*c  toand  to  Imh  pesc- 
tratad  several  vards  below  the  anrfece.  The  i  nlsiai  ^  >wm, 
brought  fVom  hufTolk  to  Famham  aboat  A-D.  1500 :  ynix  s 
calcareous  snb-soU  :  occupy  SOO^MJO  acrok  Y\ 
teemed  more  than  others,  because  picked 
more    ddieate,   and  better  soi 

wormwood,  camomile,   liquorice,   and  pop^,  aiwa 
Mitoham ;  and  more  extenrivdv  than  In  kij  nrWir  e 
One  hundred  acns  of  pcppennint.     *~~ 
Boapwort,  ooitsfbot,  vcrvainj 
and  rcdr 

and   several  acres  of  dalaleL  wall-Aowers, 
primroses,  violets,  pinks,  bacXielcrs-battans.  ^ad  the  Ov.  an 
also  grown  for  Covent  Garden  market,  wbexv  tke;  asv  car- 
ried, either  as  entire  ^ante  In  flower  with  halls 
in'tovm.  flower-pots  or  In  Pots,   or  the  flowe 
and  Msla  Ibr  nosegays.    Wela  is  grown  ia  a  fcw 

7.  Grau  Land. 
But  In  small  proportion  to  the  test . 

wolds.    Paring  and  burning  oonsidend 
best  first  step  of  breaking  up  old  | 

8.  Garaens  and  Orchards. 
Afparagus  grown  fas  K***'   quantities  at 

Sheen,  and  Batter«n.  Radish  and  other 
extenaivelv  at  Battema.  Onioas  &r  seed  at  MartMi*  Ed 
Barnes:  though  %hiefly  at  Deptiovd.  Three  ihirrwvwl  b*^ 
hundred  acres  of  Surrey  emptoycd  In  raiihig  iiiisiri'n  far 
the  London  market.  Orchards  attached  to  nuety  of  th*  Cu-ts^. 
suflldent  to  supply  from  four  to  twelve  bogsbwds  rf  c^^fr 
Generally  In  a  ray  bad  state  of  cultivatioa :  trrs  emcaql  ■->:& 
moss;  many  walnuts  grown  at  Nosbory,  and  at  ma^tt  eitor 
places ;  produce  SeO  to  50  buriiels  par  tree. 

9.  Hoods  and  PlantatianM. 

The  wold  formerly  a  wood :  sonae  enee  flicre  sk3l  -.  be^a 
grown;  charcoal  for  gunpowder  made  mmn  Imm^.  d«v,ni 
&C.  common  charooall  hop-poles  aa 
merly  called  WhIichiU,  by  tradition 


rwort,ooltslbot,  vervain^  angelica,  roacsnarj,  the  ( 
red  roses,  hysaofL  borenound,  manh  raaltow,  p^ea 
several  acres  of  daisies,  wall-Aovrers.   rwees-w: 


in  ite 
»  Ibr 


hop-poles  and  &notv 

^by  tradition  oi%S>aUy 

theEari  of  Arundel,  in  the.Teignof  Chatks  I.  broeglM 


Bos  He  ia. 

caitif^tmd,  ki! 


from  Kent,  and  planted  there.  Many  witb  geed 
It  not  planted,  but  aboriginal.  Soil  of  the  hill  ] 
chalk';  timber  now  all  cut ;  brought  ceily  five  rcrwli  ser  ib. 
Many  fir  trees  on  chalk  hill :  at  Crowhwnc,  one  M7  ikvt 
high  and  thirty-six  in  ciirumferenoa.  Hiuosks  omde  fraa 
the  ware  or  spmy  of  Urch  to  a  great  extent.  Firm  h«»>^  « 
Beckworth.  Orier  holts  or  growids  aboot  Cheetw  at^  b>. 
fleet,  brooi^t  the  same  icat  one  haadvad  and  ^(ly  jnn 
ago  which  ihcv  do  now.  Pane  grwwa  fee  the  benri^  «f 
bricks ;  sown  both  broadcast,  and  in  drills ;  eat  nay 
three  years,  and  bound  like  cora,  then  — i*kttH 

10.  Heathst  CommanSt  and  Conumm  Fieidt. 
Extenrivc  heaths  on  sooth-west :  surlbee  flat,  soil  Mnj  md, 

and  gravel.   A  number  of  oommoia,  and  great  esaaa  af  osb- 
mon  field  lands. 

1 1.  Improvements, 


Draining,  paring,  and  banilng. 
manure  of  a  great  vadaty  of  kinds. 

12.  Livestock. 

Verv  inconslderaUe;  <ady  rix  hafadsed  aad 
kept  for  aapplylng  London  with  aoilk. 

Dukct  or  Eshcr  used  to  rtar  calves  to  a 
many  cattle  ibd  bgr  the  distillasa  and  ato 
Adam  of  Mount  Nod,  one  of  the  arehitocto  of 

has  constructed  cxtenrive  buildliws  for  cattle,  ■■ 

rix  hundred  at  a  time.  Sheep 'kept  in  cesHMv^le  aan- 
ben  on  the  chalk  hHls  and  wealds.  Bhfcbech  ha  faasa  i«v 
suocesriU  in  otun  laaading  with  mertaa^  thu  ht,  wtt  As 
Ryeland  merino  of  Dr.  Parry,  and  the  Sostfh  Down.  !». 
mcnae  number  of  pigs  fed  at  the  ifisiniiiias,  aid  of  pes 
kept  on  the  wealds.      Dorkiiw  hens  are  wellkskewB.  {€£l».i 

IS.  Rural  Economy.  -«ieetM 

Hands  scarce;  aervanis 
of  their  inaaton,  aniaat  all  ■ 

14.  Political  Economy. 

Bad  roads,  ihoogh  fliaia  and  < 
in  many  places.   An  Iran  rallwai  ^ 
Wcslham  far  general  nae ;  die  find  In  the 
kind,  the  raat  being  cenlfaBed  to  thei 
Ing  to  individuals ;  tills  open  to  all  who  cfliem*  tot 
as  a  canal  Is  open  to  all  who  < 


waggons;  asacanai  u  open  to  au  wbocbeeaalneMlvr  te 
boats.  Thoa^  00  a  le«ri.and ^mMiag  rfranjaaa IwiJl  eaa. 
yct  net  fimnd  to  pay.  Iw  first  canal  locks  tat  Hnl^aS 
anciad  m  tha  W«.   6lt  R.  WaM«w  tf  8aiian.In^sZ 


iJsgfia.'giSi.agisrf.l 


I.  OnvrnpUcoISI 


tm*.  StWS&X.    AmailtlnHCSDnlri/upwudiotWO/IOOuniidlMniuUhadbTcliilkhllliiiKl  n. 
tMuiTa  imldi.  >  rich  «M.  bui  llUla  nnllcDFc  ar  rmiiMj  or  •fricuHun :  «Hli  In  Soulb  Ddwd  itittp. 

UaiUrwqodt  nl  ftl  lvit<«    T««r»,  rm  booH  and  hoffMnlv. 


ft  'AllCr  V  f"^^-  iiiuii,,  hold  iMoi 


4.  MoieVOcc 

Tllkl  Uk«  l>  tlM  !■  BKI  pUs^  ta  Him  «ip«l4ail 
Pkiaih  i^im  rtHU.  IBM  lid  ilnnlail)  eliniiQ.  Tta 

CmmtiikIbM  (tan  iBltw  •ntlnll] !    <Mi  nilli 
.  ..p-V.      liHMK Bd  bnal.  Whtn linn hnM  U Oogd. 


S^E^ 


-nit  carnci  of  Oit  Uafdom.  and  exunili  i 

Jia^;!!^ X^"Sf°/lUhl?liK ^ mu of riS^"  Vleiwd froi  tho «r»l read  (Iroiii  Do.»r  lo Ixaim. 
1.  K_  _iih  li,  nnMinn  nf  Uie  bowM  nenT  DoTCT.  a  more  niden  ilks  ■[>-*-    "" 


U  h^BlUi  the  EnapUon  of  Uie  Down,  neu 
BriMn.  luurieultunli'irJouLiailit  li 
|udeiCHi|>L  r*H'Kni'.  1'9S-    Ko"*^' 


"iiiM.  ia nriilvVlBitn^llli  liHiJ^    _. 


of  llOpt»  fFU]tl»  ^^l^y*  awl  TulolU 


S.  xiltl)fFraprH]l  

llK4i4l4dH:  Mibw  of  rfcUBMry  <ntlM  hiiir— ■■!  ION 

t   Malt  Df  Oecrpallo^ ^ 
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Pamt  IV. 


t«  ftMrtMii  Mm  •«*,  *•  mmd  100  aciw^  wm*  600  to 
IdOU  aerw.  Tllhai  In  mmaj  fwru  c«ll«ct«d  In  kind.  Lmam 
tot  finulMn  jMn  most  oommon.  Manj  church  IffiMi  «i 
three  Utw,  torn*  on  twanty-on*  J9»n,  waewabl* 

5    Intplements. 

Kcntiah  tvrnwrHt  Hoaxh  almoct  the  only  one  kaovn  hi  the 
roonty,  drawn  by  four  horm  in  heavy,  and  three  tai  liflht  ■eUa. 
Com  rakes  in  u»e  after  mown  com.  Stubhie  raket  to  draff 
Btubble  taffethcr ;  first  thrchhinK  machine  erected  at  Bctchan- 
ffcr  by  the  rqjorler. 

6.  Enclosing.  .^       ,^     ^ 
No  common  find  land*  but  ieveral  commoni ;  wncea  old  and 

broad,  bdu  of  copte  more  ftcqneni  than  thorn  hodne*.  Wa- 
ter fencei  el(rht  to  ftwirtren  feet  wide,  and  from  three  to  fi»e 
ftct  deep  In  the  marsh  lands :  port  and  rail  fences  preralent  in 
Romney  Morth.  Neither  fences,  drains,  or  water  f\iTTow« 
wanted  in  Thanet,  where  corn  ia  grown,  and  often  for  yean 
in  nicoenion  without  manure. 

7.  Arable  Landf. 

Plouxh  for  oil  crops  firom  fire  to  neren  inches  deep.  Fallows 
always  made  on  poor  lands.  Rotations  rood.  Pease  of  Tarious 
kinds  for  poddins  are  sown  from  ihe  middle  of  Februarr  to  the 
end  of  March.  Xeadman's  dwarf  and  (he  early  (srey  thooffht 
the  most  prolific.  Canary  seed  and  radi«h  tei-d  much  cultiTated 
In  Thanet  and  East  Kent  for  the  London  seedsmen.  Kadish 
■eed  sown  in  March,  and  croi*  seldom  fit  to  reap  befortf  Octotwr, 
and  is  aonaetimes  out  on  the  fields  at  Chriumas  without  rcceir- 
iim  any  inhiry  from  wet  weatlier  ;  requires  much  rain  to  rot 
the  pods  iMtlt  may  thresh  ;  will  produce  flrom  eieht  to  twenty- 
fear  bnshcls  per  acre.  Spinach  sown  in  March  in  Thanet ; 
when  in  blossom  the  male  plants  (it  beinfc  a  dirrdous  plantt 
ate  pulled  and  (tiven  to  plR*  with  advantaffe.  Crop  lhr«hed 
on  the  field ;  produce,  two  to  five  quarters  per  acre.  Kidney 
beaas  much  cultlmaled  at  Sandwich  and  in  Thanet  for  the 
I^ondon  saedunen :  plant  fVom  five  to  ten  fcallons  per  acre  b«. 
twaen  the  Sth  and  20th  of  May  ;  if  earlier  In  danger  of  fVvaU  ; 
pulled  up  by  root!  from  Aufpist  to  October,  tied  up  in  bunches 
and  hung  oo  poles  to  ripen  ;  produce,  ten  to  twcnu  bushels  per 
acre.  Cress  and  white  mtialard  sown  at  tlte  rate  of  two  or  three 
ftallons  per  acre  in  March ;  reaped  in  July  and  thresihed  in  the 
fl^d :  produce  eMit  to  twenty  bushels  per  acre.  Weld  sown 
amnnff  beans  at  £e  last  hoeinff  in  the  beainnlnic  of  July :  ten  or 
twelve  His.  of  seed  per  acre ;  pulled  when  In  bloom,  which 
happens  the  second  year,  in  July,  and  Ued  in  cln(ck  haDdfols  to 
dry  ;  when  dry  bound  in  bundles,  weichinff  thlrtv  lbs.  sixty  of 
these  a  load  ;  produce  from  one-half  to  one  and  a  half  load 
per  acre.  Kometimes  remains  in  stooks  or  bams  for  several 
years  for  want  ef  a  market;  at  other  tines  VW.  per  kwdi 
fiencrally  bought  Xrj  speculaUng  merchants,  who  supplv  the 
dyers  with  it  as  opportunity  ofTVrs.  Madder  formerly  much  cui> 
tlvated  In  the  eastern  part  of  the  county,  now  gircn  up ;  6rU 
eulUvated  on  a  Itffecoak  naar  Fcrasham. 

8.  Orau. 

Hay  dhiefly  produced  bt  the  marshci  and 'the  weald;  pa*, 
tares  ftir  daJrying  on  everrfarm  :  but  no  dairy  famMoffany 
•Ktant  in  the  county;  lands  in  Kent  seldom  chan|^  fiwn 

Kan  to  arable,  or  the  contrary.  Hay-making  badly  eondttcted 
most  parts  of  the  coonty,  owing  to  the  scarcity  of  hands, 
la  Thanet  and  ESast  Kent  lean  sheep  and  caule  brought  in  and 
pat  on  the  i— ishns  and  meadows  till  fit  fSor  the  Initobcr. 

9.  Oardent  and  Orchards. 

Near  all  the  fcreat  towns  a  considerable  portion  of  land  devot- 
ed to  the  cultivation  of  vegeubles ;  at  iVrptfbrd  and  UraTea- 
end  are  whole  fields  of  asparagus,  onions,  cauliflowers,  Stc. ; 
■t  Maidstone  many  fields  oftrvm  one  to  ten  acres  of  Anit  trees ; 
apples,  rherrlea,  and  filberts  raised  among  hops,  the  culture 
or  which  causes  the  fanucr  to  grow  with  great  luxuriance ; 
common  practice  to  plant  800  hop  hills,  MO  filberts  and  forty 
apple  and  cherry  trees  per  acre ;  the  bops  stand  twelve,  filberts 
tmirtv,  and  the  apples  and  cherries  an  unknown  length  at 
time.  BiMnetimes  applea  and  cherries  in  alternate  rows  with 
two  rows  of  filberts  between ;  filberts  also  raiaed  among  hops 
withoat  any  othee  tnci  t  traea  plained  In  boles  tw«  feat  sqaare 


The 


or  nek 

owK  wUh 
said  to  make  them  grew  ■iriaafflngiiy.     Y 
pie  and  black  heart  oetriea,  whan  a  WW  j< 

Km  and  die ;  yet  many  old  trees  in  fvO  ▼titer ; 
«  with   land  laid  down  to  pmm ;  filbevta 
soils ;  beet  cider-maker  Htone  or  MaldataKse, 
apples  s  golden  pippin  makes  good  cider 


watch  the  fermentsaion  of  dder  In  order  t«  rmttk  A  i 
particular  time,  as  alleged  in  HerefonUhire  ;  eaiUBar . 
to  London  by  the  hoys,  and  to  the  north  of  FngteTiJ  ts^ 
ooal  vessels.  Fruit  orcnards  ccn&idercd  tlie  xrtsmA  vates£4* 
tales.  Tithe  on  fruit  Ye.  per  pound  on  cafes.  C^iinrias  ew^r-^-e 
a  deep  soil,  and  bear  well  fbr  thirty  years;  fllbeirts  a  v^^k^, 
shatterv  uuidy  loam,  rather  inferior ;  they  wi3  swC  br^r  r« 
rich  soil ;  princ{]>al  hop  grounds  aboat  C-as>cerburv  and  MakL- 
stone,  on  deep  ricii  loam  with  a  tubcoil  of  kw^tj  Wt^  esrth  : 
produce  two  to  fimrteen  or  fifteen  cwt. 
seven  cwL 

10.  }i'oods  and  Plantations. 

Princ!|tal  produce  hc^poles,  fu*^I,hushaiKtrT  'woa 
little  for  the  dock  yards ;  tew  arUfi4dal  plaatauo^ 
'  II.  ImproveinciUs. 

Open  drains'  made  between  flat  tid^n  by  < 
rows;  turfand  brushwood  drains  in  use  jcfaalk  will  b«_«w« 
below  the  reach  of  ft-ost ;  sea  beach  and  rcftne  brickaalae 
Several  windmills  which  drive  puibps  todiaia  t^e  waaer  isisi 
inar^hlands.  Some  boes.dntincd  under  the  directiao  «f  £3- 
kinKlon,  and  now  good  meadows.  Sea- weed  aaed  ^  ^i^cwe*-. 
sevfrul  thousand  loads  are  sonictimes  thrown  aatssew  t^  ^-r:^ 
tide  and  wuhed  away  bv  the  next ;  genenlly  mixed  wtth  '■  ir  i- 
yard-dung,  which  it  oelps  to  rot :  sand  epread  on  tftf'  »<i^» 
without  being  of  any  ttse ;  powdered  kelp  sown  a<  (be  rxsr  tf 
twenty  cwt.  per  acre  on  pasture,  saintlhln,  and  iJuiei,  wjO^ 


out  any  percqptible  benefit ;  wecdin|U  | 
ty  long  noted  for  its  clean  crops  of  a 
lands  mown  while  In  bloom  never  come  up 
land  In  Thanet  recently  embanked  ft-om  tbe  eeai 
ty-dx  fSwt  at  bate,  nine  fieet  high,  and  three  v  ~ 
of  ootsldc  angle  twenty-two,  of  inner  eia<ea  I 
the  Mcdway  below  Rochester  offtr  gnat  scope  Cor 
and  perhaps  warping. 

ll  Livestock. 

Neither  a  dairying  nor  graaing  eoantj  :  Utile 
to  tbe  breed  of  cattle.    Romney  Manb  hewed  of 


r'^* 


t^^- 


able  for  fatting  early.    Fine  teama  of  henry 
great  ezpenae.  A  few  rabbit  warrens ;  the  la 
flrw  yean  affbetad  with  tbe  rut-    PensMriy 
aw  WW  ;  f^  poaltry  but  fisr  ~ 

13.  Rural  Ecomam^. 
Labor  generally  done  by  Job-aemida, 

14.  PoliticeU  Economy. 
Roads  generally  good,  fbrmcd  of  cliaik 

I  ana  gravel ;  roads  in  tbe 


weald 


if  datv  taken  e«rb*faba 
leroadai 


stone  I 

tcrials.   As  clav  is  there  i 

nslght  be  burned  oatbespoCandttieroadapaved:  S«Q,flODwJ 

pave  a  road  one  mile  long  and  nine  feet  wide-    No> 

one  near  Gravcsend :  fahm  and  weekly  mi 

Agricaltaryl  oemmeroe  of  roaaty  oaoMOa  cMcfiy  ta 

ing  oom  to   London  inarkefs.     MasaiBcluins  triAn»     At 

Down  and  Maidttene  paper  mUls:  at  tbe  Isle  of  Cteom  saSt- 

worfcs,  in  tbe  Weold  Iron  works,  and  at  Wlktwablc  aai  Depc- 

ford  copper  works,   tlunaowder  made  at  Pwptfiad  and  FrMxa. 

ham,  calicoes  printed,  and  lincna  whitened.  a(  CragtaA.  Fav 

well  taken  care  of,  cam  firosa  forty  to  sixty  ] 

by  hop  picking  and  other  nttal 

aad  cnildrcn. 

15.  MiscHlaneou*  Ob$er9atkm*.' 

Kent  Acricalteral   ftodeCy,  eitablisbed 
1798  by  8fr  E.  KnatcbbnOT  and  F. 
potatoes  dried  on  an  oat  kiln  were  fssmd  lb 
perilet  during  kmg  voyages,  as  attcMCd  by  ' 
tuaUing  office. 


6B9(L   ESSEX,  1,240,000  acres  of  manhy  gnst-laadB  near  the  Thames,  and  the  rcct  arable  lands  af  a 
mixed  culture,  chiefly  of  corn  and  herbage.    It  is  an  old  cultivated  county ;  otmtaiiM  mmy  oad 

K-dens  and  seed-farms  near  the  towns,  and  is  one  of  the  few  districts  In  the  south-east  of  Enataxtd  vhrn 
I  plough  is  drawn  by  only  two  horses.    (YotNig's  Survey,  1810.    MarshoT 9  Review^  ISISL    SmuUi'i 
Oedhgical  Map,  1820.) 


1.  Geograpkical  State  and  Grcumttanoe*. 
aimiah  mild;  nortfi  andleast  the  pivralling  winds,  which 
Wing  bUghu  to  Plants,  and  cold  and  hoaracncas  to  animals  i 
serai  booi  fan  the  high  and  low  lands. 


almost  everywhere  a  loam,  and  more  generally  heavy 
light.    Generally  weD  adapted  for  grass  or  oom. 
amrjSet  beautiful  aboat  Harcrtng  (Have  a  ring)  fkom  Rom- 
ford to  Lord  St.  Vincent's  and  Lord  Petre'i^  both  fine  seats  on 
tbe  Stonr :  also  very  fine  fV-om  Shaibury  to  Harwich, 
prater  abuntlaat,  in  rivers,  creeks,  and  springs. 

2.  State  qf  Property. 

Estates  vary  much  in  size  ftrom  5/.  to  20,000/.  a  year :  in  no 
eounty  a  greater  population  of  small  and  moderate  daed  fivms 
occapled  by  their  owners.  Managers  of  large  csiales  •ometlmes 
attotnies,  capital  fknncrs,  or  privau  gentlemen.  Farmers  ef 
■11  sorts ;  land  held  by  fittmcrs  on  short  leases,  often  at  will, 
•omettmes  on  eight,  ten,  or  twenty-one  years'  leases.  Some 
of  the  seed  or  garden  flurms  neatly  laid  oat  (J^.  7C6.) 
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ptdlcd  down.    Andlycnd  well  known.  MiiSey  RaB  a  seed 

Qlatsor  flsMty  w«adHl  kn 
.  theegentifcrLoailV 

tie.  Many  aAan .  te 
seme  dbOscto  ^  tte 
oaenty  with 


3.  Buildings. 

Wauneod  «ne  «f  itoe  liigpiit  booaoi  in  iho  Ui^gdoai  i  in  19t3 


tages   net 
some  bailt  en  a  I 


Load  fizsyheoak  figaim  1100 
flurmers     nicn    or    infoRnatlon, 


Lord  Pcire  1 
InfmeJiy.    m 


Book  I. 
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tcnalMble  or 
of  IflMM   to. 


* 


* 

% 

« 
* 

t 
i' 
i 
/ 
i 

f 

f 
* 

t 
* 

f 


f 


768 


0«L  to  6«. 

ranniiw 
;••».     The 

5.  impUmentt. 

Emcx  iHoaffh,  •  laine  unwieldy  Implement,  with  two  whedi. 
A  |rre«t  variety  of  iwlag  plouicM,  all  bad  eompand  with  the 
Rouieraiq  kind  or  Noftfanmbcrland  piongh.  An  Iron  road> 
deanlns  plooxh  by  Western ;  a  coaeave  roller  and  tcrapn 
•tiacbcd,  delineated  in  the  report,  bat  no  reason  given  for 

the  ihape.  Manv  caltlTaton, 
■cafllen  (Ar  7680  «e.  delineated, 
uid  a  donliey  hoe.  Rome  of  ?»»• 
more  of  Doncaata'a  thicthlng 
mllla,  and  winnowlnx  machines, 
to  use.  The  Scotch  cart,ploiiaf), 
aaod  other  improved  imMemcnt« 
Introduced  by  n'ertem.  Flemish 
■cythe  tiled,  out  fimnd  not  to  an^ 
•wcr ;  did  not  understand  tts  use. 
Fattlson  of  Maldon  has  made  an 
Inffenioiu  improvement  of  the 
common  sowlnn  basket ;  be  has  made  the  tiottom  a  wire  sieve 
for  siftlnfT  out  the  seeds  of  weed*  in  the  motion  of  sowing, 
and  attadicd  a  cloth  bag  beneath  fat  catching  them.  An 
ant-hill  machine.  Good  qiccimens  thetv  of  amateur  improve, 
ita  on  implements. 

6.  Emeloing. 


I  ftHragesan  endoaad  county ;  still  tome  waate  to  enclose. 
Hedges  broad  and  mUad  planti,  and  with  poUaid  txcci. 

7.  Arable  Lands. 

-^Cultivated  better  than  nine  in  ten  of  the  ether  coontlas  ; 
plough  with  two  bones  or  three  horses  abnnst  without  a  drl- 
WOT  ;  flillows  universal ;  rotations  good :  potatoes  cultivated  to  a 
ICreut  extent  for  the  London  market.  Canots  fai  vaiioos  places 
planted  for  seed  three  *et  apart ;  prodooe  Ave  or  sis  cwt.  per 
susre,  sometimes  ten  or  twelve  ;  rye-grau  disliked  generally  ; 
^rireworm  comes  after  It,  and  issure  to  destroy  wheat.  Rape, 
ribwort  for  seed ;  hops  In  a  Itew  MXiihcs.  SalatMii  sue- 
needs  wdl  on  poor  calcareous  soils;  some  lucom.  Wire- 
worm  often  inloriotts  to  young  wheat,  after  clover  leys;  rolling 
and  trending  leseens  itt  efftets;  on  strong  soUs  slugs  very 
mablcaome. 

a  Gnus  Lands.  .     . 

:  Extensive  manhes  end  sa2t.inf^  (or  salt-lslcts.) 

a  Gardens  and  Orchards. 

Some  cheny  orchards  at  Bumham ;  many  cottages  with* 
out  gardens. 

10.  fVoods  and  PlantoHons. 

FIAt  thottsand  acres  chiefly  natural  and  ornamental  seenery. 
Home  ftne  old  elms  at  QotJhA  At  »«Jnt  Osrih  the  three 
origfaial  Lombaidy  poplan  which  Lord  Roohfiwdlvam^t  flKHU 
Italy  about  1758,  and  ftom  which  the  grealar  pert  ef  those  In 
theWedom  have  been  nlaad ;  ^»^''^*Jj^l^  •»* 
■even  fCet  thiee  inchtt  in  drenmbrenoe,  Ave  feet  ftom  the 
wround :  a  Portugal  laorel  more  than  fifty-two  yards  In  ctTCum. 
ftrenoe,  and  a  very  large  arbutus.  The  ^ll***abele  trees  in 
Bnsland  at  fieUhouse,  A«^ey  S  large  elms:  Lord  P«MtMs 
aold  thirteen  oeks for  6001.  at  13{.a  loadbiclodtaig  t«>  andbark. 
Oaks  at  Hatfield  worth  100  guineas  each.  HaiM  braad  oak 
oelebrated.  but  now  In  ruins.  An  oak  at  WImblsh  mcroased 
in  clrth,  fonr  and  a  half  inches  \p  thirteen  years ;  a  larch  two 
fcetnlne  Inches  ia  the  same  time;  the  lardi,  however,  was 
younger. 

11.  Wastes. 


Fifteen  thousand  acres;  said  that  la  Ji 
almost  the  whole  county  was  waste. 
18.  Improvetnents. 
AjNoddaal  ofdralntngt  a  machine  hi 
liSebecit  (Jig.  64.)  iSr  lowering  the 
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eW7.  HERTFORDSHIRE.    A  luHace  of  upwaitto  of  i 

Tidae,  wfaidi  extends  acroM the  kingdom  in  thisdireoupn ;  i 

'  agnculture  varioui,  chiefly  tiUage ;  the  corn  prodtioed,  ejju 

well  known  agricuUural  author,  Aurmed  In  this  county.    ( H 

1807.    MarskaTsBeview.lSW.) 

1.  aeotnrajMcal  State  and  dreunuiances 

ClimaU,ary  and  haaKhy.  .   .._       ^  « 

Sail,  chiefly  loam  and  clayey  loam,  next  chalk,  and  a  smaO 

part  bordering  ea  Middlesex  gnvii ;  vale^  rich  sandy  loams, 

SJcfly  under  pasture,  and  woods  very  baauUAil. 

Mach^vlded^*the  county  being  •  fcvorite  ene  for  wealthy 
pawns  building  vilUa  and  other  retreats.  700W.  »yMrthc 
hrgeMsatate :  «Mt  part  cMyhold,  which  seas  here  at  six  ycaiv' 

pnrchaae  less  tnaa  ftechoid. 

Hatfield.  CaSiMroTy,  Ashito (partlyalsoln  »Mks}, Oor- 
hamboiy.  Brocket,  the  Hoo.  the  Grove,  Oilatone,  WnejPark, 
&&.  noMe  maaaiona.  Brown'k  form  yard,  ai  North  Mlmk 
one  of  the  best  hi  the  county.  Immense  bwns  M  North 
Mima  end  BedftcdbUTT.  Ontters  to  the  eaves  of  form  buUdlnp 
at  Alkenham ;  wide  httenfaig  sUlta,  with  convenlmoes  for 
givteff  hay,  water,  and  oIlKwke.  Cottans  seldom  with  land 
atta&d.  A  movcaUe  dwep  house,  at  HUlhouae,  a  cumfanma 
eipenaivc  aflUr,  of  which  plana,  seetSona,  Ac.  are  given  la  the 
nporc* 
4k  OeeupaHon.  _  .  _ 

ftens  small,  lanHat  500  aens;  many  «f  tbe  very  sbmOI 
fonnen  who  rent  «K  a  vaur  worse  off  than  day  laborers.  Ur 
John  Sebright,  of  Beadiwood,  a  sdcntlfie  breeder,  fonu  TOO 
acres.  900  of  wUeh  Is  hi  arable  and  well  cultivated.  The 
Bari  of  Bridgewitcr,  at  AsfarUge.  fovma  MO  acres,  b«ldeB  Ae 
^ of  lOfiOacrea.  The MndSmess of  SaUaborr forma  no 
•^      -  ^^-itiie  park  of  loaoacras,  and  has  made 
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Tai^iMlilwfw5«<  nil,  w><  m  pwoopiindiuaf  I 
lliijjiirtilgi  ■■  iliifliilti   Di^fif  DDnow^ih  ^Wi 


l^t«p«  htnditbqaiid  la  thtiwibtfD  tiid  A  roBiF  pBta  of 

uiHtSdai,  ••  »•  £nur  ClamdVi,  ihi  (l»»,  obt 
•MlainN:  ■■  •  ■almwlliita.^  tot,  i«l«~.  c^ ta- 
MHDftbDMAirMJUFpbtaiwaLiindQa-   vmHbAnJ 


oniUHiMa  put  dulkr,  and  the*crtculniniKulTe<)i>*%  <<>>>il 
«•  a.  Jot*  PnW,  &C1W0™  m  lilt  Norfoa  Aerlntlfrai  '-"- 
■IoTj  Anin.  IBli.    SMU^  OoJiwiuf  Man  ISSa) 


Id  Ifnil  Ifi  iBd  phM^^  la-    T ^    .J--    ^    Bii^i  I 


rtavi^th^di 


<,  StCTtlary  la  lAc  MitW* 
IB,    Siitf*^  OuJr-'—'  "— 
I.  SnMwNefl/ State  mrf  (Vm 

CHb^   od  uil  ■Udr  oi  ibtChUHin  Hllb. 

lAwnWj.  »^rtiM  4ctart»  UM^TlfrulnilMI  ■qauTTDTind 
^tM.M  Nnpm,  bill  Vn  inrfu  itrnAnll  xnEiil ; 


8uni  ud  AibilibBlita  lUM  iwOiki  RMikOwlirH  o( 
■Hil  baHV,  utd  nur  oSim:  moH  Md  fajm-haMi,  jS 


id  chlcflr  or  ciiTCT  er  loaBTiid-  t 
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91  OartUm  and  Otc^nlt. 


AGRICULTUEE  OF  CAHBRIDGESHIBE. 


GSrHprW  bj  ftM«,  In  M.  #k™l  J^ 


U.  PaUlical  Etm 


Oa^HUKDNODONSHlRR    AdullRil«irfi«orn«nl;SI)0,aO(>Kmi  Ull  EdnritbcFlRI'illnia 


.     S.  S(iir<  o^  Pnmnit. 
OU  mUdi  ImJi  ti  Ilia  hM^air>»>  pmrtHvii  Imir 


1nlC^^iiiliiflcaanl!^r^4iv<Jii,OmM4irp 


7001.  CAMBBIDOEBHIRE.     A  flit  oilltUs  mrial  nirflce  of  Wn.OOO  nciw,  mnmllicif  good  uHL 

SraliuK.EothTeriliiiiiwftEl.    HonwureigooditoUlnTiUnUn;  countj,  MdnUopljeoiii    (Foukikt'i 
Cu,»,j^u*>rr,  ITSfi.     Guctc'l  aimM<^uL>T,  1807.     Marutan  An<«f,  IBU) 


1.  Oaigrafllkal  SW«  "**  CimmtforKn. 


3.  BailiUtLfi.  . 
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STATISTICS  OF  AGRICULTURE. 


IV. 


HondngdoMhlr*.  Bbefiicnl,  of  Chlmtenham,  hm  tmcntad  a 
vartetT  of  Imptcmflntx.  fk»w  thmhtnff  mndiliMi,  and  tlw 
beu  Lothian  imploncnu,  at  Ixwd  Ilardwlrke's.  Th«  Bltf 
btar  tvUer  it  an  Iron  roller,  with  a  number  ct  pieces  dt  Iron 
like  tmall  spade*  fixed  into  it.  It  ii  used  in  the  fenny  dis. 
tsictB  fbr  cuttlns  up  the  vet-ds,  vhich  choke  up  the  tlov  nm. 
ninff  rlTCT*.  The  hor»r«  walk  alonx  «lic  bauk,  and  draw  it 
■everml  timet  up  and  down  the  river.  The  weeds  ore  thus 
looted  up,  and  carried  down  the  stieam  Lgr  the  first  flood. 

a  Arable  iMfid. 

Plouiched  and  cultivated  in  general  an  in  Hontfavrdonshire ; 
hempisrultlvatedroorecxtensiTcly:  (lax  is xrown, and mu<tani, 
near  Wisbeach  and  Outwell ;  a  few  lentils,  as  in  IIuntin«don- 
shiic,  but  are  considered  of  leu  value  than  tares.  Thereporter 
aaj«,  a  second  crop  of  mustard  is  obtained  hj  what  shells  flraot 
the  first,  and  that  mustard  springs  up  In  land  where  it  has  not 
been  cultiT«ted  fior  upwards  of  a  century.  Woad  is  In 
cultivation,  and  tat  every  forty  acres  a  woad  mill.  It  b  said,  is 
required.  No  crop  pays  equal  to  the  reed,  which  lequlras  no 
culture  but  cutting  and  bunchins;  owing  to  the  improvement 
of  the  Ctsu,  thcT  are  now  becoming  scarce.  Hliiteseed  {Poa 
flfwotfca},  or  ten  hay,  is  product  on  many  partt  of  the 
Ira  lancu,  and  ev«n  on  sudi  parts  as  have  been  dufr  for  peat. 
The  land  is  inundated  till  the  crop  nmiean  above  the  water, 
and  then,  wherever  it  can  be'eftectcd,  it  is  let  off;  in  other 
CMC*  the  grass  grows  to  a  great  height  in  the  water,  is  mown 
twice  fai  tM  season,  and  often  produces  two  tons  per  acre  each 
time.  The  hay  is  esteemed  valuable  Ibr  cows;  causing  them 
to  produce  much  milk,  and,  it  b  said,  i^rka^  the  particular 
flavor  to  Cottenham  chMte. 

7.  Grass  Land*. 

Extensive;  some  imder  no  management,  and  of  little  value ; 
others  very  productive,  both  as  hay  and  feeding  elands.  In 
the  district  <«lled  the  Wash*  thcjr  will  carry  from  one  to  two 
biUlocks,  and  from  five  to  twMve  sheep  per  acre  fed  the 
greater  part  of  the  year. 

8.  Gardens  and  Orchards. 

Good  market  and  fruit  frairdens  at  Ely,  Soham,  Wlsbeach, 
Ike  which  supply  Lynn  and  various  places,  by  water  carriage, 
with  apiilcs,  cherrieifand  vegetables. 

9.  Woods  and  Plantations. 

Borne  voung  plantations.  The  Rev.  G.  Jamyns,  of  Bot- 
tlsham,  '*  does  not  cut  off  the  tap  roots  of  oaks  in  the  usual 
manner,  and  finds  they  thrive  fiister."  (That  he  is  mistaken, 
tee  364b.)  Osiers  are  grown  in  various  places  fbr  the  basket 
maken,  and  found  to  pay  as  well  as  a  y  crop. 

10.  Wastes  and  unimproved  Fen. 
In  1794.  158,500  acres. 

11.  Improvements. 

In  no  part  of  the  is'and  draining  and  embanking  ao  lanch 
wanted  as  in  the  fens  of  this  county. 

The  firmer  tlattqftkefin  kntda,  and  their  degradation  to  their 
present  state,  is  givm  at  length  In  the  report,  chieflv  from  a 
pamphlet  bv  L>ord  Hardwicke.  It  was  the  opinion  of  Atkins 
(a  commlss-fonor  of  sewers  in  the  rrign  of  James  I.  1004)  that 
these  fens  (a  space  of  upwards  of  2A0.000  acres)  were  anc« 
*'  of  the  nature  of  land-meadows,  firuittui,  healthy,  and  very 
gainful  to  the  inhabitants,  and  yielded  much  relief  to  the  high- 
land  countries  m  time  of  great  drouj^ts."  8ir  W.  DogMle 
(who  was  bom  1605,  and  died  16K6)  was  of  the  same  opinion, 
adding  as  a  proof,  "  that  great  nuraberm  of  timber  trees  (oaks, 
firs,  ttc.)  formerly  grew  there,  as  is  plain  firom  many  being 
found  in  digging  canals  and  drains,  soroeof  them  severed  from 
their  roots,  the  roott  standing  as  the?  grew,  in  firm  earth,  bdow 
the  moor." 

On  deepening  the  channel  of  Wisbcach  river,  in  16.t5,  the 
kmoo^  at  eight  'foet  below  the  then  bottom,  discovered  a 


aecond  bottom,  whi<Ai  was  ston^,  with  scvtm  boats  lying  in  it, 
covered  with  silt.  And  at  Hliittlesca,  on  diicgins  th'rough  the 
moor  at  dght  fleet  deep,  a  perf^  soil  was  found  with  swards 
of  grass  lyiiMC  on  it,  as  tiMBy  were  at  first  mown.  Henry  of 
Huntingdon  (who  lived  in  the  reign  of  Stephen,  113d),  de* 
•cribed  this  fhnny  country  "  as  pleasant  and  acreeable  to  the 
eye;  watered  by  many  rivers  which  ran  through  it,  divendfitiid 
li^  many  lane  and  small  lakes  and  adorned  by  maqy  woods 
and  islands.^  And  William  of  Maknsbury  (who  lived  in  the 
first  year  of  Hennr  II.  IIM),  has  painted  the  state  of  the 
land  round  Thomey  in  the  most  ^owinc  colon :  he  says,  "  it 
b  a  very  paradise,  m  pleasure  and  delight  it  resembles  heaven 
itself  t  the  verv  marshes  abounding  in  tree^,  whose  length 
without  knots  oo  emulate  the  stan.*^  '/  The  plain  there  is  as 
level  as  the  sea,  which,  with  the  flourishing  of  the  grass, 
allureth  the  eye ;  in  some  parts  there  are  apple-trees,  in  others 
▼inea."  It  appears  then,  on  the  authority  erf*  the  authors 
quoted,  that  the  fkns  were  formerly  wood  and  pasture.  The 
engineers  were  of  opinion  that  the  county  in  question,  formerly 
meadow  and  wood,  now  fim,  became  so  from  partial  embank- 
raenu  preventing  the  waten  fVom  the  uplands  going  to  the 
sea  19  their  natural  out&lls ;  want  of  proper  and  -sufficient 
drains  to  convey  those  waters  Into  the  (nue;  neglect  of  such 
dmim  as  were  made  fat  that  purpose ;  and  that  these  evils  in- 
rriHwcd  from  the  not  embanking  the  river  Ouse,  and  the 
CTvction  of  sluices  across  it  preventing  the  flux  and  tcAux  of 
the  sea ;  the  not  widening  and  deepening,  where  wanted, 
the  rirer  Ouse ;  and  from  not  removing  the  gravels,  weeds,  &c. 
whU-h  have  fVom  time  to  time  accumulated  In  it. 

The  Rrtt  attempt  at  draining  om  pari  qf  the  Jhn  appears 
to  have  bcvn  made  hi  the  time  rf  Edward  I.  ( 1 272,  ic.) ;  many 
other*  with  various  success  followed.  The  famous  John  of 
CUuiit  (or  Ghent,  who  died  in  1393).  and  Margaret,  Countcas 
of  Klchmoirf,  were  amonsst  the  draining  adventuicn ;  but 
Gough.  in  his  addition  to  Camden,  says  "  the  rei^  of  EUia- 
beth  may  be  properly  fixed  on  as  the  iwriod  when  the  level 
begtw  to  become  immediately  a  public  case.  Many  plans  were 
iiropowd  and  abaiidonrd  l«tween  that  Ume  ami  ifel,  when 
King  V*^>«  I- sranued  a  charter  of  Incorporation  to  CWicis, 
hMi  of  Bedford,  and  thirteen  gentlemen  adventuiers  with 
him,  who  Ipintiv  undertook  to  drain  the  level  on  condition 
^L^  shojild  have  granted  to  them,  as  a  recompense, 
95.000  acres  (about  one-U^ird  of  the  level).  In  KMoTuils 
charter  was  confirmed  to  William,  Earl  of  bcdford,  an^  his 
asKJciaUK,  by  the  Convention  Parliament ;  and  in  1GS3  the 
level  being  declared  completely  drained,  the  95/100  acn-s  were 
oonv^nl  to  the  adventurers,  who  had  rxpended  400.000/., 
vhich  Is  atanoat  41.  4«.  per  acre  on  the  9A.no6  acres,  and  about 
I/.  a«.  on  the  whole  breadth,  if  the  whole  level  contain  285/)00 
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■nd  it  li  gcmtmllj  n] 
In  1664,  tlw  oorporatiaa 
level  of  die  fiens"  wasotal 

to  levy  taxes  on  the  95J0O0  acres,  to  deftaw  W^ ^ 

might  arise  in  ttieir  piestftatinn ;  bat  caJv  65,000 
vested  in  the  coiporation,  in  trust  tor  the  Eajl  of  P 
his  associates  :  the  remaining  12jMIQ  -wa 
the  King,  and  VOOO  to  tlie  Earl  of  Portias^. 
was  an  tqual  acre  tax,  but  upon  its 

gradual  one  was  adopted,  which  ia  ^         

year  IC97,  the  Bedford  levd  was  divided  koto  fh 
north,  middle,  and  aouA ;  having  one  smseysa 
fanner,  and  two  tor  the  latter.    In  1755,  tbe  ■ 
separated  by  act  «f  parliament  frooo  the  rac     ]■ 
the  public  acts  obtained  fbr  drainintc  the  ~ 
ones  have  been  granted,  for  draining  sc| 
their  limlu,  notwithstanding  whtch,  and   the 
pended,  much  remains  to  be  done;  a  unmt  m 
Isnow  (1806)  bi   danger  of  inundatlaBi ;    tixa 
visited  tbcm  many  times,  producing  efltets 
tensive  beyond  ccmception,  indeed  noany  bnaadnd 
luable  land  now  drowned,  the  mta&irtime 
iwoinieton  being  obliged  to  continue  to  pay  a 
withstanding  the  loss  of  tlieir  land. 

r*e  Mrnpr  liniUHigt  qf  dte  fnu  is  . 
hj  windmills,  which  are  very  imeertain  in 
has  been  tried,  and  there  can  be  no  ckmbt 
rably  preferable,  as  workhig  in  all 

EmJbankimg  vcolj  be  considered  a 
«f  draining  on  the  fen-lands.    The  fcns  Ke  divided 
large  levels,  and  each  of  these  Irvete  are  sohdi 
merous  districts  by  banks ;  liiil  ai  iTiina  tiwils  asi  ■ 
moor,   and  other  light  matertaK  vbeaevw    the 
swelled  with  waters  or  any  «m  diactict  ia 
rain,  a  breach  of  banks,  or  anv     * 


.  r-J     cj 
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pass  through  these  bright,  moOTT,  i 

the  circunalaccnt  districts.     Trie  fena  have 

tained  80,000/.  or  30,00(V.  damage  by  a 

these  acddenu  seldom  happen  in  the 

twenty  yean;  the  water,  howerer.  soak. 

even  year  in  every  district;  and  when  the  . 

ed  the  waters  upoutof  the  fims  into  tberl' 

a  great  part  of  ttte  water  aoaks  back 

in  the  nkdit  upon  tlie  same  land  agal_     _. 

through  the  bank,  drowns  the  wheat  in  the 

manure  into  thrdykca,  destroyi  the  best 

gnsaes,  and  prevents  the  fans  mm  being  aown  tUi  ten 

the  season.    This  stagnant  water  Iving  oa  the  asr&cr. 

also  Ibi   agues,   Ace.;   thus   the    waten    tlat    baav 

tlinnigh  the  porous  fien  banks  have  dooe  the  i 

real  li^inT,  than  all  the  otlMr  floods  thnt  haw  ( 

them.    Ijie  remedy  for  the  aoakbigtfamHdK 

viouslv  that  of  farming  a  poddlc  wall  hi  the  middle. 

appears  to  have  bean  lint  thought  of  amo^p  the  Ikn  .^ri 

makers  by  Smith  of  Chatteris,  a  pnAssod  anbasho-^  wt»  '■^^' 


describes  his  mode  of  putting  a  vcrticaJ  atratwu  of 
mounds.  **  I  tint  cut  a  gutter  eighteen  inchoi  wi 
the  old  barJc  down  to  tlae  clav  (tike  fien  subctratam  tcst^  j«ac- 
rally  dav),  the  gutter  is  made  near  the  centiwb  b«t  a  L3«  « 
the  land  sale  or  the  centre  of  tlw  old  hmk.  The  rsrirr  ► 
afterwardsfiMedupina  very  solid  masoMr  with  teofKTCsJ  u 
and  to  make  the  day  resist  the  water,  a  man  sn  beoot  a.'^  r  * 
treads  the  clay  asthe  gutter  is  filled  op."  This  pbw  wa«  r^-nj 
last  summer  (1794),  on  a  convenient  fiara,  ma±  a  hc^-Tii 
acres  of  wheat  were  sown  on  the  land.  The  wheat  and  cj" 
lands  on  this  fhrm  lue  now  all  drv,  whiM  the  fcns  aiiwa.iI :  -«- 
covered  vrith  water.  This  yeacdce  aaswew  aa  wefl  «  t±» 
form,  that  all  the  farmcn  in  the  parish  we  iim  limj  v^rtz 
banks  in  the  tame  manner,  and  sonse  have  bcgna  M  ad^xxst 


isef  «f>~ 


parishes. 

Wlthreqiectto 

nion,  that  the  ground  ou^  to  be 

samphfae  or  othtr  plants,  or  with . 

made  to  embank  it :  there  is  parlxnlar 

greedy.    "  If  the  sea  has  not  raised  the  salt 

ful  level,  all  expecution  of  benefit  Is  vaiau  the  soil  mk^  u-i  Jr 
tnre,  and  not  ripened  for  snclosare;  aha  tf  agafai  with  *  ^jn 
ofgrsapingascatcxtentof  sattmaah,  the  hanks  or  sm  «^ 
be  pushed  farther  ontwards  than  where  there  ks  a  &rat  3i4 
■eoore  fbnndation  for  it  to  stand  opon,  the  bank  win  h^m  i^. 
and  In  both  cases  great  Iosms and  nlsB|qiuliitmeq«»  w£  «»ir.' 

Ptring  and  bmming  is  every  where  approved  a£.  ami  i^s:.. 
dered  the  tine  faa  am  of  the  fen  dtstrict,  to  beeakB^  ^  n^r - 
Without  It  com  crops  an  datroycd  by  tiae  gmb  aad  va*- 
worm. 

JrrigaHan.     Co).  Adcane,  of  Batttaham.  has  30O  wr» «' 
meadows,  which  have  been  irrigated  fkesn  the  tane  of  0>ie« 
Elhtabeth.    «<  PallavirfaMH  «ho  was  coliaciv  of  Peksn  ytsrr 
In  England,  at  the  death  of  Qmco  Maiy,  hari^^  Xgi>>'«    r 
40,000/.  in  his  hands,  had  the  art  to  tarn  IVfrmra-r  as  £>r 
accenion  of  Uueeh  Elizabeth,  and  a^fprapciaaad  the  aicn  &■ 
his  own  lue ;  he  bought  with  it  an  estate  at  Bttiaahso-.  i£-d 
other  lands  near  Boonibridge ;  and  peocorinc  a  (crani  frcn  te 
crown,  of  the  river  which  paMcs  thrBogh  them,  was  t-sj'  ^ 
legally  to  build  a  sluice  acroas  it,  and  Unow  as  marb  U  Cr 
water  as  wasneccmary  into  anew  canal  of  inigatica. 'khset-  N 
dug  to  receive  it  in  tlie  method  so  well  known,  a»i  (TSE-r^-^.T 
practised  In  Italv  long  Itefoie  that  period.    The  czzsai«  i»^ 
the  sluices  are  all  well  dedgned,  ann  are  the  work  of  s  ea= 
evidently  well  acquainted  with  the  practiee ;  bat  ia  takiar  t^ 
waters  from  them  for  spiiadhig  it  n;  small  '^»»«"t*'  evo  ikt 
meadows,  there  do«i  not  seem  to  be  the  leasl  iaMlBaaK*  « 
knowledge  of  the  husbandry  of  vaterhM-    No  otter  art  »  t-x 
crted  but  that  merdy  of  opeolng  in  the  bank  tf  the  rivsr  «&43 
cute  for  letting  the  water  flow  on  to  the  meadoas  alwao  tivr- 
ally,  and  n«vcr  longitndlnallv,  m  nrcessary  in.'wi«kssf  ti^tn*. 
The  water  then  finds  iu  own  distributton,  snd  so  IsiignUii'. 
that  nuny  parts  receive  too  nsurh,  and  oChan  asae  a<  a^- 
From  the  traces  hA  of  small  cfaaimels  in  (fiCSvcnt  parts  d  ti» 
meadows,  it  would  appear  that  the  aneicBt  dieufbatiae 
iwder  Pallavidno  is  lost,  and  that  we  see  noahasg  at 
but  the  mlaendde  patch-work  of  aoekmen  fgaasaa'd  Ac 
budnen.    Irrigation  has  not  i^nad  ftem  thla  caaaals,  te 
might  be  extensively  practiacd  on  die  benka  aftf  thea^' 

ISL  Live  StodL 

Cattle,  a  breed  peculiar  to  the  rovnl; ;   fant  •««  «f  «e 
sorts.    Butcher*  give  norc  far  a  Caaabmbc  calf  Has  a  S^ 


13.  Rurai  Scomunf. 


ynDman  o"t)i°  comfl^luid  Ikimti  bit  own  auu  nor  BU17.    (  Yomg't  SuffiMt,  lUO.    fniU'i  UmlagU 
9.  OariSiankil  Oiikardi. 
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IV. 


hair  and  thwfcuitlM  oC  to 
vUch  BR  oommoo  cvciy  v 
•■ptctallj. 
An  Mricttltaral  wcienrtealM 
ltd;  mt  M  Ufcrd  and  Bary. 
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Geoiagicai  ACo^ 

BdffBS  nlsatcd  in  fliia 
■evcnlyeai 


14.  Oh^adet  to  JmproocmenL 
_Tha  great  almiMianoe or garnf  in  the  coonty  la  Hida,  that  Id. 
ilanoei  an  gltan  of  corn  baTlng  beea  ii\)iu«i  to  the  extent  of 

■ 

7003.  NORFOLK.    A  flat  surface  of  240,000  acre*,  cfaiefl y  of  a  loamy  and  candy  aoiL  and 
the  growth  of  com,  and  the  fiittening  of  cattle  and  sheep.    This  coiuity  has  acquired  oelkirity 
neral  culture,  and  enpecUlIy  for  that  of  turnips  and  clover.     It  duplays  a  irreat  rariecy  of  y^ 
abounds  In  wealthy  farmers.    It  Is  also  noted  for  the  estate  of  Coke,  a  true  patriot,  the  most  amsun. ,  ^ 
of  Undloids.  and  greatest  fHend  to  farmers.    Norfolk,  in  short,  was  formeriy  reckoned  ibe  finest  o-_  t 
\n  England  for  Mnculture,  as  Northumberland  U  at  present      Mackie'  nursery  at  NortriclK  the  eroc^r  v 

fJ^Jiu  vwJS*'i'^^**°v      ^^  K^?^?LS^^  S*^  extensive  and  best  managed  of  provinrial  ntlrs^r^^ 
iKtnt'M  Norfolk  179*     YoMg't  Norfolk,  1801.    Marshal's  Review,  1813.    Sn4A*s  Geoiogicai  Ma^  l&iii 

1.  OeograpMcdl  State  and  amtmstanees. 

CUmah  colder  and  more  bnckvard  than  Suffolk;  N.  E. 
Wlndf  aerereij  felt  In  tprtne ;  salubrity  of  the  air  aHcctcd  by 
ttie  ft'nsof  LincolnihiTe  and  Cambridf^eshlre  to  the  extent  of 
A  or  GUO/nO  acio,  which  be  on  the  west  side  of  the  county. 

8aU.  A  MBdy  kMm  or  Mnd :  Kent  savs,  similar  and  equal 
In  Talue  u>  that  of  the  Auurion  Nethertandt.  There  is  a  fmail 
patch  of  tilt  or  warp  clay  on  the  Inrden  of  Lincolnthire, 
and  of  rather  atiffcr  elay  on  the  borders  of  Cambridgeshire. 

WaUr.  The  lea  and  rircTB  foe  navigatian ;  watcrniz  i>onds 
for  cattle  made  at  Holkham,  each  to  serve  four  encTosures, 
ftirty-two  feet  square  at  bottom,  twelve  and  icwn  feet  doti), 
hottom  and  lidca  wall  covered  with  cand ;  within  a  van!  of 
^»op^tt»a  clay  two  feet  thick,  and  paved  with  l.ricks"  set  on 
aace.  These  ponds  made  by  men  from  (iloncestervhin;  at  two 
Hid  Blxpcnce  per  laperticlal  yard.  To  divide  the  jjonds  for  fcur 
fieUU,  a  large  stone  with  a  hole  wrought  in  it  to  receive  a  voax, 
)•  naoesMiy  at  the  centre,  and  the  pott  baa  mortlca  to  receive 
fail*  from  the  side*. 

2.  Properly. 

^^*2*"  <**"**'■*«¥  aneof  «5,00W.  avear,  one  of  UJOOOl.,  one 
of  1S,00W.,  two  of  10,000/.,  many  of  SOOOl.  I„ind  sella  cur- 
jmUy  at  thirtyvcan  purchaae.  Tenure  by  flnechold  three-Aftha, 
cfainvh,  collegiate,  and  corparate  cstatat  one-fifth,:  and  copy, 
hold  under  lay  lordt  one-fifth. 

3.  Buildings. 

Some  noble  seata  of  prairteton.    Kent  np^  ferm  buildings 
»«>  too  large  a  scale ;  ''they  are  always  crying  outfbr  bam- 


tha  oonaaqoenoe  ia, 
little  or  no  weeding  tat  i 

7.  Arable  Land. 

Ploagh  with  two  to  foor  1 , 

serve  the  hard  baaia  fimned  br  the  tcAe  of  tike  i^irmxti .  '^  r .  "^ 
Is  called  the  pan  of  the  land :  braakiqg  tiiia  b»  »  ^ad.  '-^  -n 
down  the  richest  bito the  hongry  ■nUu*!,  &c.  CnltiEre  af  rr^ 
nips  erroneoasly  Oalad  by  Kent,  to  bnv*  been  lBCTodjB^«»]  '  --j 
Hanover  bj  Townsend,  in  the  rdfoi  of  G«o-  I. ;—  d.'-. :  -- 
has  increased  sine*  that  period.  Clow  iivr*  gorta-^ .  .-_  J 
wheat  on  the  clover  ley  ;  tnralpa  all  broMl-c«c£,  «w  sf  dr— ^ '. . 


never  on  ridgekts,  but  on  the  flat  sorfisce ;  TocattooM  eoch!,  »^ 
as  turnips,  barley,  clover,  whene,  &c.    Tnnqw  fieX  **3    -• 
ftlteep.  or  given  to  catUe  in  stal^or  the  open  y»«i ; 
carttxl  on  the  sown  wheau  in  Febraarv.  assd  encee  mA  tt^-^ 


loOK^ 


p««tly  Improved  staKc  1790.  — A  i 


FaOoivimg  aiyisdsrf,    has 
ahal,  and  otwr  men    of 


on  the  sown  wheau  in  Febraarv,  . 
by  sheep  or  bullocks,  the  soil  being  vcry^  \hj 
eaten  otT,  or  mown  rar  soiliBig  or  ban  ;  — 
otriiyeweaandlamta.    Wheat  dlbttled  in  _ 
tice  which  originated  fai  this  coonty,  and 
•  adopted  in  any  other.    Carrots  not  so  mvcb  r»ltiTs»^ 
Sullblk;  a  good  deal  of  mustard  from  B(az«-h  toH'W^A  -  . 
on  the  rich  Diack  lands,  four  crons  of  mnctanl  taken  oi  *<:    ~*^ 
sion,  and  then  wheat ;  produce  &ce  to  Gaur  qnastcrB po-  i^~t- 
Hemp  and  flax  cultivated  in  the  spoU  of  gronnad  Twhe-c t  r^ 
house*  of  Industry,  and  in  some  other  C3.<«*,  bet  to  k>  4n*.x=~ 
Sainifoin  not  much  cultivated ;  Coke  had  tOO  am.     L«^  ^n 
at  a  few  places ;  mangelwtffiel  fntrodac«d  bn  Sir  Marc^~^ 
^__,_.„ Martin,  who  continxies  to  cuJilvate  it.    Dvinni^  ae^  <i^  L.^c 

room,  though  wheat  is  preserved  cheaper  tntl  better  on  stod.      "f  ^heot  and  pease  gencrallT  practised 

dies r  bams  on  a  ferm  of  10(V.  a  year  that  have  cost  300/.       CokedrlUs  all  his  oom.    Arable  cultare  in 

Coke  has  expended  above  100,000/.  on  farm  houses;  bams 

St  Holkham  1 W  feet  long  bv  30  broad  and  30  high,  surrounded 

^Ithshwlsfor  sixty  head  of  catUe;  walls  of  fine  white  brick, 

and  roof  of  blue  slate.    At  Lydmtone   an    immense   bam 

of  Coke%  containing  the  crop  of  140  arrw.    Seven  men  nccea. 

sary  on  the  goff  or  mow,  at  tlie  unloading  of  evonr  waggon,  and 

dare  not  venture  to  tread  the  com  for  fear  of  bunting  the 

i»am  I  fermers  fimd  of  immense  bams.    In  building  Coke  has 

Bubstitutad   milled  lead  for  ridge  tiles  to  the  rorf*';  copper 

*?  w  ••**  *^  ^^^  *  **"*  *'^«*"  •*  mangers  aze  roUcrs  oovered 
with  tin,  mangers  theroselvia  plated  with  iron  j  boUoms  of 
»*•**''««>"»  of:Penryn  slate.  In  building  walls  not  to  be 
roofed,  they  are  drawn  in  to  a  brick's  lensth  at  top.  Lime- wash 
S"***  ?•  *  I»*»^«^*tl'e  to  board*,  walU,  &c. :  it  is  composed  of 
hme  frosh  IhHn  Ute  kiln,  and  clwin  sharp  sand,  mixed  with  hot 
wator,  and  laid  on  hot ;  stirring  It  up  so  as  alwavs  to  lay  on 
aand  with  the  Ume.  An  cxccllwit  plan.  A  t  Holkham  a  brick 
inanufiurtoiy,  where  bricks  of  all  fm^msare  mide,  and  common 
bricks  are  cut,  five  parts  in  six,  t hrouch  In  varioiu  directions,  so 
as  togive  half  and  quarter  bnckH,  angles,  ^c.  witlmui  l>rpaking 
ana  waste.  This  Is  one  of  the  nio»t  complete  manufRCtoTle*  in 
the  kinodom.  At  Bel wy  a  capital  f.»Tncr\-,  laborer^'  i-ottages 
and  gardens.  Sharp  clean  sand  dashed  on  new  paint  fijund  to 
answer  the  end  of  bnltatbig  stone,  &c.  A.  Younff  did  not  see 
a  good  ferro  yard  in  the  c-oonty. 
c^ottiwwmuch  wanted;  some  built  of  flint.work. 

4.  Occupation, 
Farms  Large  on  the  dry  soils  and  smaller  on  the  wet  ones ; 

8000  acres  arable,  the  larjfent  measuring  from  400  to  COO. 
Karmers  famous  Ihr  their  improvements,  excellency  of  thalr 
management,  and  the  hospitable  m.-mnei  in  which  they  live, 
and  receive  their  friend*  and  strangers.  The  farming-mlna 
of  the  county  has  undergone  two  revolutions,  one  betwcini  1730 
to  1760,  when  great  improvements  weie  made,  and  the  next 
about  1790,  when  drilling  bejpni  to  be  intnxluccd.  Coke  be- 
gun to  promote  fiurming,  and  the  South  Down  sheep  were  tai- 
troducvd  about  that  time.  The  great  ImprovemenU  for  seventy 
years  i>asi  efTected  in  consequence  of  twenty -one  years  leases. 
The  ad\-antages  of  leases  ab'y  adrocated  by  Kent.  Coke  ad- 
heres steadllv  to  this  term,  while  soma  others  are  reducing  It 
to  seven  and  nine  years. 

5.  Implements. 
For  more  than  half  a  centurv  these  remained  stationaiy  ; 

iK>w  ImprovemenU  making ;  Norfolk  plough  hat  a  high  pitched 
beam,  wheeU  near  to  the  share,  and  is  reckoned  lighter  than 
most  wheel  ploughs. 

6.  Enclosures. 
Many  since  middle  of  aightcenth  century.     In  planting 

hedges  on  a  loamy  soU,  the  pUnU  bedng  laid  in,  and  Oic  bank 
over  them  raised  to  the  usual  height,  the  face  of  it,  and  also 
of  the  ditch  finr  one  foot  or  more  below  the  original  snrfece  is 
plastered  over  with  clayey  stuff'  taken  out  of  the  bottom  of 
the  ditch,  to  the  thlcknnw  of  two  or  three  inrhev,  or  more 
about  tlie  tds.  The  Blvantipe  of  this  plan  Is,  that  this  loamy 
pud'lle  from  the  bottom  of  the  ditch,  is  without  the  seeds  of 
wcuds  itself,  and  by  itt  com|mctnc9s  excluding  the  air  from 
thcw  in  the  mould  below,  it  prrvents  them  from  germinating ; 

TOM.  OXFORDSHIRE.  An  irreauUr,  inland,  elevated  surfece  of  450,000  acres,  chkfly  in  antkaL 
and  in  a  very  backward  sUte  as  to  agriculture.  There  are  rich  grass  landl^  sulnected  to  the  «— *t  datrr 
management  as  in  Buckinghamshire,  and  some  natural  wood  lands.  The  principal  agricnteuMK  a^ 
l>atriot  of  the  county  is  Fane,  of  Wormsley.  {Davis's  Report,  1794.  Artktir  YoymtsOxfbrdsksre  OB. 
MarshoTs  Review,  1813.    Smith's  Geological  Map,  183S.)  ^^-r^—iw^,  j«a 

1  G.'0^r./;'/v;r.7/  SfjU^r.Ufi  Cjrcumitanccs.  I      s..il  in  thrc.<  creat  divisionj.  iwd  land,  »«nebew>  ^  .--  i 

tl,nu,le.  coldAud  Weak.    Oa  U*c  Chilitm  bill*,  cold,  moiit,       tern,  or  chalky  hUJs :  the  ba<to  of  allllhi.»«Sra 
and  toggy.  '  there  is  alsoaconatdcnbierartMaef  Jeaa^ 


-Apnpcr 
jnsdy    c«« 
more  ■encnl 
ture:  hisnodonaof  shallow  plooi^ui^  ■ 
and  cnqiping  without 
expcricnoe. 

8.  Grau. 
Very  little  of  natuial  tatf  hi  iStm  i 

recentiv  iniroduoed.  (A144.) 

9.  Gardens  and  Orchards 
Orchards  to  moa  of  the  fxm 

near  the  lane  towns     Norfolk  bcefin  n  euwUcnlaf^.  j^. 
much  used  for  baking  dry  ia  ovcns,a  very  partaculM  ly  i  j 
known  only  to  a  few  bakers.    They  are  repeaSedly  taken  «.i  »< 
the  oven,  and  mcBsed  flat  with  the  hand,  md  tten  ant  B  afk2- 

10.  Woods  and  Plantatkms. 

Mnchplanting  has  taken  place  on  the  pirnrrrBifali  -  14^ 
sham,  of  Hiratton,  the  chief  planter,  nrf  lanx  Ber»?< .  -I 
Dracon,  l^oke,  and  Windham.  Frooi  1741  «•  laoi,  i .  tr 
planted  718  acres,  with  upwards  of 'two  niUijo^  «r  ovn  i?^ 
shrubs,  of  more  than  fifty  kmda.  iJcwi,  of  Riddjan ^>. 
966,000  treea.  Marquis  Townshctal  feads  catxle,  ^Imct^  <iai 
deer  trlth  the  trinunmss  of  plentattana.  iM— p—^  faMft  «a  stx 
bark  of  the  Scotch  fir  and  ash. 

11.  Improvements. 
A  good  fleal  of  draining  done  of  late  yaavi 

gation;  among  the  manures  are  recftnned 
sum,  oyster  shells, 
earth,  stickle' 
plougning  in 


\flSfe  ITV 


corth.  sticklebacks,  oil  cske,  rape  cake, 
oghing  in  growing  bac^  wheat,  yani 
ing  stublde^  river  mud,  and  town  mannie.  Maatuv,  or 


ing  as  h  is  odled,  has  been  much  used  inr  an  laikBevu  iet^^ 
of  time,  and  is  found  of  great  nee  on  the  oads ;  Uid  ■■  s:  .^ 
seasons,  but  chietl v  on  the  clover  leys  in  — «■-— rn_  «sd  sru..>l 
in  tpriiig,  before  ploughing  fee  pcnae'or  oats ;  enantirr.  t^rc-i 
to  ei^ty  loads  an  acre;  duration,  twenty  to  fiftv  yT».  ««i 
ouse,  a  calcareous  mud,  forty  lands  per  acre.  The  sa  :-  :^ 
Lt  chiefly  part  of  a  stratum  of  rotten  timber  on  cfa«  wa-i^w. 
and  which  is  washed  out  by  the  tides;  it  IsnofDctly  bik.-t  ir4 
rotten,  and  ten  loads  manures  an  aoc  Burnt  earth  :>  Ct 
burnt  ant  hills  of  mooryfcneadows  ;:ashes  of  cottaccr^  wb«  'xn 
turf,  Jcc.  Leaves  raketl,  stnbUes  fanmcd,  Ike  bv  sook.  ^-mr 
hidk-ious  and  successital  embankments  naade  on  the  Oew^  acs 
Lynn,  by  the  late  Count  Bcntfck,  and  miliii—d  bv  te  as, 
the  ptesent  Governor  Bcntick. 
«  12.  Live  stock. 

Frodominant  cattle  Sootdi,  bought  in  aecrr  veer  frcn  tW 
drovers,  far  feeding.  NorfoUc  black  Iwped  sheep  gn&ajtL^ 
giving  way  to  South  Downs;  folding  onthc  dechne^  Kelc-r 
good,  espedally  the  turkey,  owfaw  io  the  driatas  of  At  v« . 
and  great  range  of  pasture.  JJaooys,  and  fsgran  hoL^<s. 
formerly  numcroos,  but  now  oa  the  «t««4»fre  nnhlirs.  bans. 
pheasants,  (lartridges,  and  rooks  abundant. 

IS.  Political  Econamw. 

Cbas.  II.  observed,  that  Novfidk  shooU  b*  cnt  kMo  mads 
for  all  the  rest  of  England ;  few  < 
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£.  Property. 

Few  larn  ••uttt ;  charch  tAntunn  voy  oommon,  on*  MUta 
of  WiXXK  a  ymx,  om  of  18/iOOL,  om  of  70001.,  om  of 
dOOOL,aiMl«>oii.  . 

3.  BuUding*. 

Blanlwim,  tba  noUoit  In  EnffUad ;  Marlandir  honac,  st 
BnMdaalan.jccM«dBd  bgr  Young«  m  •  modd  fbr Jmhucs.  which 
bttUdtnff.    In  fimn  buiklhiKa,  the 


ooct  about  SO/XXV. 
thhif  ia  thcoond 


rick  and  pranaiy 


■  ;  nrmbuild- 


Inipi  acncfallj  of  itaom,  covcfed  with  stone  ■lata;  wretchedly 
ooatnvad,  and  badW  encutcd  In  moM  parts  of  the  oountj. 
Oardcns  tonuMtofthecoCtagc**  Bubou  of  Dnrl^ani  hat  buflt 
aoma  teiy  oomfartableonct  at  MangewaU. 

4.  Occupation, 

Farnunnerally  ■nailer  than  In  meet  othar  eoontica ;  fcw 
above  MO  acne.  Leaaai  of  fburtaen  and  twentTHXW  yean  not 
unconuBony  many  of  wucn  yean.  Fanncn  m  ccneral  vciy 
lipuirant,  and  much  pr^udioid  againet  new  |«actkck 

5.  Implement*, 

The  nvvaillnc  ploiuh,  a  ewlng  wooden  boarded  implement, 
drawn  19  ftom  uu«e  to  lix  hofaw,  and  incapable  at  making 
feed  werk  under  the  cnkiaBoe  of  the  batt  plouKhman. 

6.  Arable  Lan<L 

Very  badly  manaaed  in  general ;  on  heaTy  lands  two  crops 
and  aftUow ;  but  vbm  fcllow  kept  nnplou«hcd  tat  the  lake  of 
aflbtdlnii  coach  graai  leaves  for  the  sheep.  Davis,  of  Bloxham. 
an  eactansiTa  Cumar  nad  land<«ur*eyar,  **  never  saw  any  land 
vpon  which  a  naked  fallow  Is  neoessarv;  not  even  on  the  ■tiflibst 
aolur,  has  bean  in  many  counties,  and  cmplovcd  on  twenty-«ia 
oommissions  of  andosure  at  the  same  time !  Wheat  sown  early, 
and  either  ploa|died  in  or  folded ;  often  both.  A  acontlet  of 
lentils  cultivated.  Turnips  in  most  parts  widom  binder  than 
apples.  A  good  deal  of  saintfbtai  on  the  Chiltero,  and  other 
ducareoas  soils,  also  an  the  Stonebrash,  which  is  chiefly  lime. 

7.  Grau. 

Honegood  meadows  near  Oxftnd,  on  the  Thamai  and  Ills; 
ywn  rich  grass  land  at  Thame. 

a.  Wood*  and  Piantatiom, 

Of  considerable  extent.  A  great  part  of  the  fiirert  of  Which- 
wood  belongs  to  the  government.  Great  attention  paid  by 
Fane  di  Wormslcy,  to  pruning ;  many  beech  woods  on  the 
Chlltem  hills;  young  wood  at  Blenheim  mvlectcd.  The  na- 
tural fareeu  of  Whtehwood  and  Htoken  Church,  chiefly  of 
beech,  but  some  oak,  ash,  birch,  and  aspen. 

9.  Improvement*. 

Fane,  Prat,  and  Davis,  and  otheis,  are  of  opinion,  that  the 
agrieulturc  is  much  superior  to  what  it  was  inlrty  yean  ago, 
chiefly  team  the  introdutnion  of  a  better  breed  of  stock,  the  use 
oT  roots  and  herbage  plants,  and  the  enclosure  of  commons  and 
common  fields. 

Scottk  Farmdnff.  In  1809  an  attempt  was  made  to  Improve 
the  esUte  of  (Ireat  Tew  b;  letting  it  to  Scotch  fivmers.  As 
this  originated  in  consequence  oTa  pamphlet  which  the  com- 
piler  of  the  preMnt  work  published  in  ISOH,  It  might  be 
deerocd  a  denct  In  this  sketch,  if  the  fcircumstanoe  was 
rassed  over  without  particular  notice.  It  will,  no  doubt, 
long  be  recollected  in  the  county  as  at  lanst  a  ruinous  pro- 
ject of  wild  advcntuiars.  this  bong  the  venr  mildest  term 
applied  to  fkilures  in  similar  cases.  At  tfds  distance  of 
tune,  looking  back  on  the  matter,  as  fiw  as  the  rcsnlt  af^vted 
ourselves,  with  our  natural  saiw  /niU,  we  shall  state  our  opi- 
nion as  to  the  causes  of  Cdlure.  This  resulted  prindpaJly 
fkom  too  great  anxiety,  both  In  the  landlord  and  tenants,  to 
reap  a  laiige  benefit:  and  secondlv.  tmm  the  general  lUI  of 
prices  both  of  land  and  produce,  which  succeeded  to  the  pub- 
lished report  of  the  BuUkm  Committee  in  I8O7.  Anxietv  to 
increase  the  rent-roll,  Induoed'the  landlord  to  let  the  whole  of 
his  estate  of  nearly  40UQ  acres,  then  under  nearly  a  soot*  of 
tenants,  to  two  coltlvators,  instead  of  trying  fint  the  affect  of 
one  or  two  moderate  sited  farms  under  the  new  mode.  The 
aame  anxiety  Induced  the  tenants  to  ofTiir  too  high  rents,  and 
to  attempt  a  profit  by  subaetting.  Bcfor*  the  csute  had  been 
eight  months  let.  It  was  told  on  the  new  rental  for  nenrly  four 
times  the  sum  at  which  it  was  otftsrcd  fbr  salts  only  a  year  be> 
Ibrc ;  but  the  title  not  proving  MitLsCic'orv  to  the  purcliascr  the 
purrhase  was  never  completed.  Tlie  Unolord  iKvamc  involved 
in  diniculties  owing  to  the  expcnaos  of  new  buildings  roads, 
drainages,  the  purnaaaing  up  of  certain  outgoings,  and  other 


ha  fbond  that  thoogh  ona  ptnon  had  been  wiOlag  lo 
bov  the  estate  held  on  twanfjr-onevann^  Icaacs,  yet  that  H  wo«M 
■eu  much  better  held  at  will  1  and  was  thence  indaoed  to  boj 
upfhxn  the  Hootch  tenants  the  leases  granted  them  two  vean 
belbre{  moA  was  still  unaucoearfUl  In  endeavoring  to  aell  the 
cMate.  At  last  the  proprtctorfbund  himself  with  the  greater 
part  of  his  lands  inhana,  andonefhrm.  It  U  proper  to  oMorvc. 
was  pot  under  the  management  of  an  Irishman,  who  iwiderea 
himself  notorious  by  some  paru  of  his  conduct,  and  finalW  left 
the  country  clandestinely ;  and  whose  actions  have  unfortu- 
nately often  been  confbnnded  with  those  of  the  Scotch  fkrmcrs. 
When  peace  was  concluded  in  1814,  land  fUl  still  lower,  and 
finallv  this  esute  was  sold  for  less  than  half  what  it  had  been 
■old  for  in  1809 :  liut  ktill  (which  may  be  considered  as  remark- 
able), fbr  about  double  what  was  asked  fbr  It  in  1807.  It  ia 
now  (1823),  probably  not  worth  a  third  part  of  what  was  given 
for  it  by  the  purchaaiar,  firom  the  change  in  the  Itlmea,;  so  that 
even  had  the  original  fcltcme  and  sale  worked  well,  it  is  probable 
that  bv  this  time  both  landloni  and  tenant!  would  have  been 
rained,ibr  more  monev  might  have  beat  raised  hv  morteaga 
on  such  an  csUte  in  1810  than  it  would  have  sold  for  in  18m. 
The  depreciation  of  the  estate  has  been  attributed  to  the  break- 
Ingup  of  old  turf,  a  most  unfounded  error,  as  there  were  noC 
IwO  acres  to  break  up,  and  of  them  only  SAO  were  ploughed, 
and,  as  would  have  been  proved  had.ihe  convcrtlble^ystcm  been 
oontinned  a  lira  Tears,  graatly  to  the  benefit  of  the  whole.  Wa 
regret  that  the  landlord,  a  moat  amiable  and  patriotic  man, 
should  have  sulTered  in  thit  business ;  but  he  cntcnd  Into  it 
aware  that  he  was  incurring  an  extraordinary  chanoeof  loaa  for 
an  extraordinary  chance  otbancAt,  and  of  course  he  takes  the 
result  as  every  man  ought  to  do.  Besides  ha  has  atiU  a  very 
handsome  fortune. 

A$  a  tniU  qf  tk*  tpirU  qftke  Board  qfAgricmUmrt  at  this  tima 
we  Ru^  mention  tltat  Arthur  Young  eiamlned  the  estate  a  few 
weeks  alter  it  was  sold  at  ao  hich  a  rate;  and  drew  up  a  re- 
markable report  (a  MS.  copy  or  which,  from  his  ofBoe,  is  in 
our  possession)  In  nvor  of  Scotch  fhrmlng,  which  was  published 
bi  the  tint  edition  of  Sir  John  Sinclafa^  Htulmmdfy  qf  StaOamd. 
In  that  rvport  a  dbJrucenlous  attempt  is  made  to  attribute  to 
the  Board  the  merit  ofthe  introduction  of  Scotch  Ikrming  into 
this  and  other  countica ;  whereas  It  was  and  Is  perftctly  w^ 
known .  that  the  Farmers  Magaxine^  the  Scotch  f^umertiourlay, 
late  of  Wiltshire,  and  our  pamphlet,  were  the  true  causes.  A 
feneral  account  di  all  the  opemtiotis  on  Tew  estate  by  Scotch 
rarroen,will  be  fbund  in  OaiteiMAr  ftnw  omI  Fenn  AMfUtawe 
U  tin  Seoiek  syr,  odqitaf  lo  Et^Umt,  Set.  4to.  18IS. 

"     10.  Livestock. 

There  is  a  good  deal  of  dalrving  in  the  county ;  the  perma- 
nmt  grass  Imds  being  chiefly  occupied  in  this  way.  The 
practices  are  almost  oitircly  the  same  as  in  Buckinc^uun. 
fthlre.  The  butter  la  taken  to  London  by  waggons  bom 
all  the  principal  towns.  Much  good  dairying  at  Atterbury, 
A.  Young  asked  John  Wllsan,  of  thatneighbouriiood,  ifheever 
fed  on  straw :  answer,  **  No ;  atraw  be  ajrood  tkimr  to  toy  on." 

Shetf,  the  Berkshire.  'Gloucester,  Wiltshire,  Leicester  and 
other  nardy  breeds.  Fane  has  tried  crossing  the  Kyiamls  and 
South  Downs  with  Merinos ;  several  other  pnprieton  of  farms 
have  also  tried  Down  Marinoa  and  other  croases,  and  tome  the 
pure  breed. 

11.  Political  Economy. 

Forty  rem  ago  roods  *<  formidable  to  the  bones  of  all  who 
travelled  on  wheels,"  now  they  are  modi  changed  fbr  the  better. 
Birmingham  canal  and  the  Thames  of  immense  impor- 
t-uice  to  Oxfoffdikhire.  A  good  deal  of  wool,  fbrmeriy  woven 
into  blankets  at  Witney ;  now  very  little.  About  the  beginnfaig 
of  the  last  century  the  mann&cture  of  polished  steel  wasintro* 
duced  at  Woodstock,  aal  flonrlahed for  half  a  century :  at  pra. 
sent  nearly  extinct.  Steel  chains  have  been  madebere  wekrh- 
tag  only  two  ounces,  and  mM  tat  17Qf.  Scician  firom  fiv« 
shUlfaigs  to  three  guineas.  The  steel  is  whoUv  mads;  ham  old 
nails  of  horse  shoes.  Leather  breeches  making,  and  glova 
making  have  succeeded  to  the  steel  manufjcture,  and  tha 
latter  thrives  well :  fh>m  S60  to  400  doxcn  of  gloves  aremana- 
flbcturad  weekly. 

12.  MitceUancou*. 

Dr.  SiUhorpe,  the  late  proftasor  of  Botany  at  Oxfbid,  left 
SOOf.  a  year  to  endow  a  profcaaor  of  Agriculture  and  Hnral 
Kconomy,  to  be  established  as  soon  as  the  Flora  Qntta  b  com- 
pleted.   This  will  not  be  for  aoaie  yc 


7006.  BERKSHIRE.  One  of  the  moat  beautiful  countieaof  EngUnd;  occupiet  a  mirface  of  474,000 
acres,  of  which  about  S00,000  arc  enclosed,  or  in  parlu  or  plantations,  190,000  in  common  flekfs  and 
downs,  40,000  in  forests,  wastes,  and  commons,  and  8977  in  roads.  Its  productions  arc  almost  equally 
00m  and  stock  ;  it  produces  a  good  deal  of  butter  and  cheese,  and  the  breed  of  swine  is  noted  for  its  ex. 
oellencc.  The  celebrated  Jcthro  TuU  was  a  yeoman  in  this  county.  George  III.  and  £.  L,  Loveden, 
Esq.  were  among  its  most  noted  fkrmers.  On  the  whole  it  is  a  countv  much  more  indebted  to  naturo 
than  to  art.  iPcarcc^*  Berktkire,  1794.  Maoor**  Report.  1806.  Mar*Har*  Review^  1813.  Smith**  Gcoto- 
gical  Map,  mi.)  •    i-   >  cw 


1.  Ocographical  Slate  and  Circumstance*. 

CHmtaU  ilivertiHed,  but  in  every  part  the  air  pan  and 
salubrious ;  in  elevated  situations  pure,  piercing,  and  braces 
by  Its  sharpness ;  in  the  valet  relieves  Uie  weak  organs  of  re- 
spiration by  its  iwift  and  bnlsamic  qualities ;  no  storms  known 
In  the  county,  .\baut  Reading,' vegetation  nearly  a  fortnight 
aariier  than  in  some  parts  of  tM  county. 

Soli,  calcareous  in  general,  but  in  tome  places  mvd,  and 
hi  a  few  clay  ;  vale  of  the.White  Hone  entirely  chalk. 

Miitermio.  None  excepting  chalk,  Sanden  stones,  a  lort  of 
large  silioaotts  pebble,  in  lumpsjBcattered  over  the  Wiltshire  and 
Berkshire  Downs,  and  ftcqucntly  blasted  and  used  for  paving. 
In  the  vale  of  Kennet  Is  a  considerable  stratum  ot  peat, 
fbrmed  from  prostrate  trees  and  other  vegetable  bodies,  ana 
used  for  fhel,  and  also  burned  liar  the  ashes  as  a  nunnra.  Th^ 
ashes  abound  in  sulphate  of  liroc. 

IValtr.  Some  artificial  lakes  fbr  breeding  fish.  Loveden 
has  one  of  thirty  acres,  and  a  "  fith-house"  or  cottage,  with  an 
apartment,!  bttwhich  are  throe  stews  with  covers,  which  lock 
soas  to  prevent  even  the  cottager  from  stealing  the  fish.  Many 
gentlcnien  have  ponds,  which  are  let  to  tetumts.  and  produce 
a  crop.  If  It  may  be  so  termed,  every  third  or  fburth  year,  of 
carp  and  tench.  The  occupier  stocks  with  yearlings  about  two 
InclMt  long,  obtained  chicflv  firom  Yately,  on  the  itelghhorinit 
confines  ot  Hampshir*.    The  breedew  are  about  eight  or  nine 
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pounds  weight ;  but  In  the  Berkshire  ponds  they  are  never  suf- 
ferad  to  breed,  but  are  sold  olT  to  the  fains  at  Henley  and  other 
places,  when  theponds  are  drawn,  which  is  goteniily  once  in 
bur  yean,  and  welsh  at  that  age  about  three  or  four  pounds 
each.  The  value  of  land  thus  aiqplicd  cannot  average  Icm  than 
about  twenty  shillings  per  acre.  The  ponds  are  regularly  laid 
empty,  and  the  fish  with  which  they  are  stookcd,  which  arc 
unflbinnlv  carp  and  tench,  are  taken  out  evcrv  third  or  fburth 
year.  The  pond  is  afterwards  allowed  to  lie  allow  fbr  the  ra> 
mainder  of  the  summer  season,  and  is  again  storked  early  fai 
the  ensuing  year  with  yearling  fty  of  tha  same  spcdea.  The 
ponds  tai  one  parish  are  all  subject  to  an  abundance  of  ooanc 
twny,  insipia  fish,  denominated  Prussian  or  German  carp! 
As  this  species  Is  carefblly  destroyed.  It  Is  wooderftd  they  should 
increase  with  the  rapiditv  and  universality  which  they  appear 
to  do :  every  acre  of  pond,  properly  stocked  and  well  situated, 
must  nroduce  an  annual  inocaae  or  fhm  eighty  to  one  hundred 
pounds  waifl^t.  If  artificially  fed,  the  Inavaae  would  La 
greater ;  or  tass,  if  the  pond  U  not  so  situated  as  to  reoeiw 
manure  fVom  the  drcun^jaoent  lands.  By  retail/  the  fish 
here  are  generaUy  lold  at  a  shllUng  per  pound ;  but  under 
particular  drcumstanoes  they  may  ■omatimes  be  had  as  low  as 
ten  pence. 

2.  Slate  qf  Properly. 

Largest  estate  SOOOf.  a  year,  a  few  of  5,  6, or  7'>0rv  ;  E.  Cra- 
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STATISTICS  OF  AGRICULTURE. 


Pa»»    IV. 


B.  L.  Lowdao,  Biq.  the  Uraert  prapricton  ;  wveral 

m  Mats  with  land  not  cucedlnK  100  aow,  and  many 

■maU  frachotdcn  and  jraoraann.  Soma  curioiu  cuatonu  i  at 
£nbarM  and  Caddlrwurth  manon,  bdonKing  to  Earl  Craven 
and  R.  W.  NdMn,  Esq.,  the  widow  of  a  ooptholdcr.  fCuUt;  of 
InoootancDcy  or  marning  affaln.  kwt  ha  nccbcnrh  or  life  In- 
tctwt,  uniat  dw  mbmlttcd  to  th«  ceremony  of  riding  into  tba 
uourt  on  a  black  ram,  and  of  repcaiinK  tome  well-known  con- 
ftiMinnil  linek  (See  A4S*Mi*  Sptdator.)  In  the  manor  of 
Cffvat  Parinadon  tJie  ciuiomaiy  tenant'*  daughter,  on  being 
conTictad  oT Inoontlnenry,  was  to  forfeit  tlic  Aum  effort; 
pance  to  the  lord,  or  to  tyi\ieax  in  court,  carrying  a  black  ilwep 
on  her  back,  ana  making  confettUm  of  her  onenoe  in  thcM 
words:  "  Em  porta  jmkntm  poUtriorit  mtu"  Many  other 
curloiu  customs. 

.1  BuUdtng*. 

Wlwlsar  CmU«  and  many  fine  seato ;  hoosei  of  the  ycoman- 
lygcntad  and  ekfant;  fturm  houic»-gancrally  corofovtablc. 
Lovwien's  ample  but  ill  airai^cd ;  cottage*  of  the  poOT 
■■isinlli    in  a   bad  staU,   some  present  erections   better. 
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Parmerles  on  collegiate  or  corporate  lands  generally  In  bad  re- 
l>air,  because  the  finea  for  renewal  of  the  leases  take  all  the 
spare  money,  0cc. 

CktUen  Farm,  near  WaUlngford,  in  1800  the  property  of 
Lord  Kensington,  and  formerly  reputed  to  be  the  largest  and 
most  compact  form  In  England.  Rent  lOOOf.  per  annum. 
Before  the  dissolution  of  monasteries  It  belonged  to  the  Abbot 
of  Reading,  who  had  a  seal  here.  The  great  bam  In  which 
his  tithes  were  deposited  is  yet  standing,  and  meaKur«  lUl 
>ards  in  kswth  and  eighteen  in  breadth.  The  side  walls  are 
only  eight  feet  high,  but  the  roof  rises  to  a  great  liclght,  and 
is  supported  byaerentetn  stone  pillars,  each  four  vards  In  elkt- 
cumnrance.  This  canstructUin  is  obTioosty  Judlctoos;  high 
side  walls,  unless  tied  together  by  cross-beams,  would  have 
h  -co  in  danger  of  belag  thmst  outwards  whan  the  bem  was 
tilling  with  coin.  This,  as  we  have  seen  (7009.),  is  the  case 
with  the  handsome  hlgh-waUcd  bams  of  Coke. 

4.  OccupaUtm. 

*"  thie-third  of  the  ooonty  occupied  by  nroprletors.  Farms  of 
all  sizes  under  1000  or  1 WO  acres,  but  tew  exceeding  500  acres 
or  under  SOI.  a  year.  Character  of  the  Jlerkshire  former  stands 
lugh.  "  A  hosfdtable  style  of  llriiig,  liberality  of  sentiment, 
and  independence  of  prtndi^.  are  characteristic  of  the  Bnrk- 
shirr  former ;  to  which  he  unites  pcneverlng  industry  aiKi  in- 
ti-grltv  In  his  dcaliiigs,  which  render  him  worthy  of  the  com- 
fofU  be  crgoy*-"    ( A".  Jfecvr.) 

5.  Implement*. 

The  Berkshire  waonn.  one  of  the  lightest  and  best  imnle- 
men  to  of  the  wagson  UikL  Thr'sort  of  draught  diain  dcscnocd 
and  reconunended  by  Gray,  (V613.)  isinuseon  one  estate,  "the 
olject  is  to  prevent  the  draught  of  the  trace  hone  from  iHilling 
down  the  thiUer."  The  county  plough  a  clumsy  implement 
with  wheels ;  a  prcasiiig  plough  (V513.)  recently  invented :  jit 
hM  three  wheds  with  the  tiics  wedge-shaped,  and  Is  intended 
"  to  was  in  the  erlps  or  channels  made  by  the  common 
ploughs,  that  no  hoUow  plaiTCS  may  remain  for  the  serd  to  be 
burled  too  deep,  ttc."  This  tort  of  Improveinent  is  usual 
among  amateur  agriculturists,  who  have  one  implement  in- 
vcntra  to  correct  the  bulto  of  another,  both  of  course  bad.  A 
number  of  other  Inventions,  Including  a  curious  hartd  threshing 
machine,  ingenious  enough,  but  quite  imncccaary,  are  flgwxd 
and  described. 

&  Arable  Land, 

Plough  oeneraUy  with  four  or  five  hotses  at  a  snail's  pw«. 
George  III.  had  two  forms,  one  of  800  acres,  cultivated  In  the 
Norfidk  manner,  and  another  of  450  acres,  managed  in  the 
Flemish  manner;  450  of  the  former,  and  IdOoTthe  latter 
w<rTC  arable.  The  whole  delegated  to  the  care  of  N.  Kent,  uf 
i'raigs  Couit,  land-agent,  ami  author  of  "  HitUa  to  GrullnHfn 
Sf  Lumltd  Proptrty.-  1790.  Rye  cttlUvated  on  His  AIajekt>'» 
farnte,  and  en  the  Umns.  Some  iiops,  woad,  flax,  and  ulher 
I  anu  not  utually  culUratcd;  sercntv  aires  of  la«inU»r  at 
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PHfcPinoe,  on  the  side  ef  a 
General  Conway,  who  disdDed  U 
lory.    At  the  plants  die  Qun  are  replacrd 
small  nursery  plantatian.    It  begins  ta*  Ha 
of  Jul',  when  nearly  one  hnndied  wooscb  i 
employed  in  imttlng  otTihe  flower  spikee,  whi 
bundlesjand  send  to  the  still  hooae  in  bnakd 
men.    The  lower  part  of  the  stalks  arc  tben_ist 
heads  ore  put  into  the  still,  and  disCillrd. 
being  separated,  is  poured  liuo  copper  jnza 

7.  Grau, 
About  one-fifth  of  the  coimty  mdcr 

sive  of  the  Downs  and  waases.   A  tract 
the  Thames,  firom  the  wiiKllngs  of  the  river,  105 
little  hrlgated,  b«t  a  good   deal   floocM 
Excellent  mnidows  at  Reading;  tiMwe«m  tbe 
stratum  of  peat,  of  rather  a  coarse  ouality. 
dows  not  general,  though  th^  aw  w  tlse 
once  a  year:  upland  partures  mannnrf  w 
plants,  ana  artificial  pasiiei,  a  good 
chiefly  fed  by  oxen  after  beiim  once  roo 
occupji  the  poorer  upland  graaqr 
sheep  the  Downs. 

8.  Garden*  and  Orchard*. 
About  forty  acres  of  market  garden 

where  onions  arc  raised  in  great  qnantifVw  ; 
London  and  Bath  markets,  and  cabbie 
seedsmen :  good  applcB  tho*  and  at 
made,  and  a  good  many  cherrtea  gro' 
Abingdon  an  orchard  oc  twenty-one 
trees. 

9.  Woods  and  Plantation*. 
I^xtent  of  Windsor  Forest,  bekmginK  to 

acres.  Including  wood  and  wato-;   unvatv   iMupaitj, 
Forest  Lands,  29,000  acres ;  entsoachntesats  CiOi)  aceva 
forest  is  under  the  government  and  tMiinliiisitams  of 
Duke  of  Yo:k,  lord  warden,  who  unolnts  his  i 
ant.  the  rangon  or  head  keepers  of  tbe  aevi 
tmoer  keeper*. 

Great  part  of  tbe  timber  on  the  ! 
retained.  Is  truly  venerable  and  pli  fun  igiw  in  ; 
rotten  or  mildewod  to  the  heart  m  snch  a  wav  «k  to  bw  As  « 
forftael.    Tlds  rot,  or  mildew  as  tt  is  called,' sscaim  «o  be 
natural  process  of  decay,  and  is   particwlariy  fottnl  sa 
trees,  which  are  by  no  means  so  kaig  Uv«d  a»  the  oak.  ^ 
others.    Various  young  planutions  on  dilTWexxt  sil  m  i, 
dally  those  of  Loveden,  Ftsbe  Palaaer,  MTneiiia.  &«u 
bods  on  the  moist  parts  m  the  Thames*  meadows. 

10.  Improvement*. 
An  account  of  the  ctilom  of  G«o.  Ill.'k  *mrie,  \k 

dated  ITTTf  UriTniTnfThnTraTntnstiiBiil  iiBMian i.  i 

Oxen  are  used  both  in  form  and  raad-work,  asMl  tW  rlr^cta 
are  the  Norfolk  wheel  plough  and  the  SuSnIk  irsa  ptee^fo.    At 
a  later  period  the  Rothernam  plough,  assd  wiilt  wi 
oxen,  yoked  in  ooDaix,  will  plough,  on  the  h^/bX  asd  td  \ 
forest,  an  aov  a  day.    Draining  in  tne  rairx  ^ssiaer  a  m 
deal  practised ;  thednhn  filled  with  straw,  nihbisfo  1 
kilns,  wood,  cinders,  or  gravd. 

PtiUjuka  isanumnre  alnMMt  peculiar  to] 
they  inighl  be  obtained  by  the  same  prucsaa  wharever  paai  «f 
tinular  quality  abounds ,  and  are  so  obtained 
the  ashes  extensively  used  there,  and  —*■»«— ^s  sliimnel  t»  i 
oountrv.    In  the  year  1745  peist  was  first 
bv  a  Thomas  Rodd.  wheat  the  same 
ctovers,  for  which  they  have  ever  since  been' 
of  peat  land  at  that  period  sold  for  SOL :   it 
according  to  Us  quality,  fee  SOOL  and  4001.,  and.  i 
reached  about  wOL  per  aoe.    Over  the  stntiun  of  i 
is  about  five  or  six  iSaec  deep,  b  a  good  meadow  sofl, 
the  peat  is  sravei.    The  neat  vartai  in  color,  Inst 
Is  reckoned  the  best,  anaisuaedfor  firlM,thei 
are  most  esteemed,  and  have  tbe  ledoM  color.     What  is 
bunt  for  sale,  b  mixed  with  turf  and  other  i 
gives  it  a  pale  whitish  hue. 
handled  spat' 
b  conveyed 

distance,  where  it  b  ipread  on  tfaegronnd«  and  aftee  b^g  al>eai 
a  week,  the  pieces  are  turned.  T^  being  tbne  er  ibaHr  tfowi 
repeated,  a  heap  b  made  in  the  middle  of  the  place  wlieii  ito 
peat  b  spread,  and  in  the  centre  of  this  hsny  mow  tmn  ^ 

peat  b put,  which  being  ll|dited,  the  fire  iie mil  ems  yewir 

to  the  rest  of  the  heap,    whm  It  Is  mnpletrfj  Kgjhwd,  m  mS 

ditional  quantity  of  peat  b  pat  upon  the  heap,  and  a 

tion  b  continued  till  the  whole  b  coosonaed.  whiA 

takes  a  month  or  six  weeks,  as  quick  Immins  is  i 

of.    Rain  seldom  pcnetrata  deep  wiongh  to  a 

fire.    The  heap  b  commonly  of  a  drcnlar  form,  aHB 

at  top.    At  first  it  b  very  small;  bat  at  tant  It  b 

two  or  three  yards  deep,  and  six 

The  ashes  bong  rlddleo,  a>«  conveyed  awny  to 

carts,  to  a  distance  sometiiiMi  of  twen^  miles,  and  pnt  ^k  s 

hoase,  or  under  a  shed,  to  keep  them  fkon  me  wet,  tSl  tkiy 

are  wanted  to  be  pat  on  the  groumL 

The  «siMi<  Maw  qfewplyAv  pair  adWe  te  Mnch  aai  A| 
They  are  generally  taken  in  carts,  and  sown  an  the  | 
fore  or  after  the  seed  b  sown  on  the  taaid. 
usuallv  from  twelve  to  fifteen  WlndMster  DoaaaiB  per  aoev 
acooroing  to  the  soil  and  crop.    It  b  supposed  ihnt  tee  hme  s 
ouantiiy  would  be  ir\)urloas.    For  bamy,  i 
UMy  are  not  in  much  estimation ;  hat  for  aQ  sons  of  ; 
"     they  are  veefoned  te  all  < 


;  nir  saie,  is  mixca  wiiu  ran  ana  ocner  annssaMoes*  wasn 
it  a  pale  whitish  hue.  It  b  oauaUy  dog  wMi  a  bug- 
led spade,  from  the  middle  of  Mar  to  Use  end  atJwme,  sad 
iveyed  from  the  spot  In  little  wheelhaxxwws,  a»  a  shset 


turnips  they  aas^  to  prevent  the  ravages 


grass,  more  espcdaUv 

In  turnips  thqr  aaslM 

grass  aeedk  the  formers  reckon  on  an 

producing  nearly  a  ton  of  hay  berond  what 

yielded  without  them.    The  eflbrt  b 

longer  duration  than  two  years.    On 

to  twenty  butheb  may  advantatgeeasty  be  pot; 

prove  the  graaa* 

11.  L&e  Stock. 

No  particular  breed  of  cattle;  loeiii  hocned 
A  dallying  tract  hi  the  west  of  the  vale  of  Uldte  Hoaw; 
butter  made,  and  some  cheese  of  the  single  Q' 
Calves  a  good  deal  suckled  in  some  places. 
famotufer  cheeses,  in  the  stuyecf  pine  applts ;  th^ 
cscriient  flavor,  and  sell  higlMr 
cuids  are  well  worked  with  the 
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nrt,  jliiii Inn  fiiil^i  ih^r  iiiirfci  ■  IHi  ■  r       "TT       ^^  I  =^Ji  "  ^  ■"■  ^ 
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aTiloc^ by  tlM latter «nd  of ApiiL   IfMagrbeataU  i 

tntrudad  on,  th*  haj  crap  will  be  much  kijared,  and  dw  pa*  I 

become  aoft  and  woolly,  like  ialtennadi.    After  a|iriiig-fcaaiiv( 

th«  water  U  let  in  again  Ibr  a  few  dajt.    It  ia  renuuraed,  that 

autumnal,  winter,  and  spring  watering  will  noi  oocaakn  rot  in 

aheep ;  Iwt  if  the  water  be  used  figr  a  flew  dajs  in  anv  of  the 

summer  montlM,  the  paatunge  beoomct  unsafb  tat  •uch  stock. 

This  la  cupfimiiable  to  the  general  idea  of  rot ;  tIc  that  it  is 

oocaakmed  bjr  summer-  moLtture,  and  U  siddom  known  to  anj 

oomxiderable  extent  without  a  long  contiauance  of  warmth  and 

rain.    A  wet  summer,  thenCun,  is  always  producUve  of  this 

(ilaeaac  in  the  vale.    The  general  advantnges  of  watering  are, 

that  the  land  and  heritage  are  continually  Improring,  without 

manure;  and  the  crop  is  not  only  full  and  certain,  bot  also 

c«rlT. 

IVarfiHg  might  be  practised  to  a  considerable  extent  on  the 
banks  of  um  Berem,  if  the  oonunisslanen  were  to  direct  their 
attention  to  the  suLdect. 
12.  Livestock. 

The  Hairy  the  principal  obiwt  with  most  of  the  Tale  fkrm. 
CTS.  Good  milkers  nicftateu,  without  much  regard  to  per- 
fection of  shape.  Qiouoaterihire  lifMid  resembles  the  Ola- 
morganshlre  cxcrotlng  in  color,  which  is  red  or  brown,  bones 
fine,  rtoms  of  middling  length,  white  with  a  black  tip  at  the 
ends,  udder  thin  bi  tk&h  and  large.  In  the  higher  vale  the 
improved  long  homed  cow*  of  liakewell  and  Fowler  in  most 
repute.  Dermis,  Ucrcfords,  and  various  others  in  use  The 
best  land  does  not  always  produce  the  most  marketable  diccse j 
oftL-n  times  the  reverse ;  if  it  has  either  been  nmch  manmed 
with  dung,  or  sheep  feeding,  the  quantity  of  milk  will  be  in- 
creasod,  but  the  quality  materially  altered.  This  is  probably 
owing  to  the  introductloo  of  plants,  which  did  not  grow  there 
before,  or  to  the  destruction  of  some  that  did.  Ttte  cause  does 
not  originate  with  the  cow,  but  the  hcrbaoe  on  which  she  feeds- 
The  same  cow,  on  two  paatutes,  separated  only  bv  a  hedge,  will 
give  milk  of  ditTcrent  qualities :  from  one  shall  be  made  tine, 
rich,  and  close  cheese ;  while  firom  the  other  shall  be  made 
rank.  "  heaving,"  hollow,  unjiluaannt  to  the  palate,  and  unlit 
for  the  marlcet.  In  the  paiish  of  Harestidd,  two  growids  ad- 
joining each  other  were  altcmatrW  used  for  the  pasture  of 
cows :  widle  they  \ntr  on  one,  excL-lk-nt  checw  was  made;  but 
on  the  other.  It  was  diflicult  to  make  any  tolerably  good.  The 
laUcr  had  Iwen  lately  well  dressed  with  manure,  which  pro- 
duced plants  unfavorable  to  the  dabry ;  and  the  dairy  woman 
henelf  remarked,  that  if  the  farmer  continued  to  enrich  the 
herbage  with  dung,  she  mu&l  give  up  making  cheese.    It  la 


pnpar,  libtMMan,  that  mllUivi-cowa  should  not  be  nn 
Rwn  one  parture  to  another  ladiaerlminatafy,  but  that  oc 
grounds,  fia  proportion  to  the  stock,  should  be  assigned  to 


and  this  is  the  practice  on  many  fiams'iwhcre 
pastures  have  fiv  time  Immemorial  been  appropriated  exctai- 
slvdy  to  the  use  of  the  dairy.  The  dung  of  the  cow,  indeed, 
being  of  a  oooUng  nature,  is  the  best  manure  fbr  cow-pactures. 
Other  animals,  such  as  colu  and  sheep,  may  occasionally  be  let 
in  to  eat  the  rsAiae  grass,  but  not  more,  than  one  sheep  shoitid 
be  allowed  to  an  acre.  Among  the  pianu  which  are  uselew, 
or  nnfkvorable  to  the  making  of  good  cheese,  are  white 
clover  {Tri/bUym  reptms),  the  diflkrent  kinds  of  crow-fooC 
(Jtemasnt/M),  and  garlic  (i4llhMfi).  Whitectover  Is  brought  for- 
ward by  manure  and  sheep  stock,  and  is  a  proof  of  good  Isnd, 
at  least  of  land  hk  a  state  of  hif^  cultivation ;  hoice  it  haa 
has  a  tendency  to  raise  the  quallqr  of  the  milk,  and  make  th« 
cheese  heavew 

C*wse  making.  Best  cheese  not  atternpted  while  the  cows  am 
OB  hay ;  generally  commences  about  May,  when  the  cows  ara 
turned  into  the  pastures.  Cows  milked  twice  a  day,  at  finir  ii» 
the  morning,  and  at  the  same  hour  in  the  aftanoon  ;  the 
cheese-fector  discovers  the  **  hovcd"  cheeses  by  treading  on 
them. 

Sktep.  Principal  breed  the  Cotswolds;  iMnr  van  nioch  mixed 
by  crossea  with  the  Leicester  and  South  Downs.  The  liver  itH 
ooounon  in  the  vale,  and  thcrcfiire  few  bred  there.  Wlltshirca 
arc  bougjit  in  and  fed  otF. 

Hormt,  no  particular  breed.  , 

Pigmtiu,  fbrmvly  numerous,  now  on  the  decrease 

IS.  Political  Economy. 

On  the  hilly  districts,  where  stone  abounds,  the  roads  gKatly 
improved  of  late ;  those  under  M'Adam  exceUcnt ;  butlte 
vale  roads  In  many  places  very  bad.  Manufacture  of  woollen 
broad-cloths,  chiny  fuperfine  fVom  Spanish  wotd,  cxtenslvdy 
carried  on  in  the  disUict  called  the  Bottoms.  Carpet  weaving 
and  thin  stuffh  at  Cirencester  ;  stocking  firamo  knitting  at 
Tewkesbun;  wire,cards,  ru|pH  blankets,  iron  and  brass  wire, 
tin  plate,  pins,  writing  paper,  felt  hats,  mannftctured  at  difKr- 
ent  places.  Spinning  of  uax  the  winter  work  of  women  in  the 
Tale  of  Evesham.  Ezt«3ui«e  Iron  works  in  the  farest;  theliest 
Iron  in  the  kiimdom  made  at  Huxley ;  nails  made  at  Little- 
dean.  Articles  of  agricultural  commerce,  cheese,  bacon, 
cider,  perry,  grain,  and  s.dmon,  to  the  extent  of  4000/.  per 
annum ;  in  manuncturing  oommcroe,  broad-cloths  and  puis 
arc  of  the  greatest  importanot. 


7007.  WORCESTERSHIRE.  A  lurfacc  of  500,000  acra,  dutinguldied  by  the  two  extciuiye'Tala  of 
Worcester  and  £ve«ham.  In  the  fertility  of  iU  soil,  and  the  amenity  of  its  situation,  surface,  and  natural 
embeliisbinents,  very  few  districts  ef  similar  extent  are  equal  to  it  — scarcely  one  excels  it  And  its 
agricultural  products  are  not  only  more  abundant,  but  more  various,  than  those  of  other  counties ;  not 
corn,  cattle,  and  dairy  uroducc  only,  but  fruits,  liauors,  and  hops,  rank  among  Its  productions^  {Pome' 
roy"»  Worccstenhirt^  171H.   PUCs  Report,  1807.   MarskaTs  Review,  18ia) 

bottgbt  light  ones,  chiefly  Clevdands,  on  which  he  moimted 
ten  of  his  own  servants  for  mlUtan  service.  The  horses  doing 
all  the  ferm  work,  and  occasionally  serving  for  saddle  harses, 
or  to  draw  his  carriage. 

5.  Implements. 

Ploui^  two-wheeled,  and  drawn  bt  three  horses  \n  a  line, 
walklitg  fai  the  fbrrow  ;  in  the  vale  of  KA-esham,  a  heavy  swtaig 
plough ;  these  ploughs  arc  seen  no  where  else ;  they  are  all 
wood,  excepting  the  sliare  and  coulter ;  very  long  in  the  tail, 
throat,*  and  sideboard ;  a  load  fbr  a  team ;  the  four-wheeled 
trolley  is  a  low  waggon,  used  for  har\-c»t  work.  Knight  uses 
improved  implcmenU,  and  ploughs  with  two  lumcs  a  breast. 
Various  drills  for  Mwing  wheat,  and  sUrring  the  soil  between 
the  rows  {,fig.  781.),  manufhctured  at  Evesham,  and  used  In 
the  iteighbochood. 


1.  Geograpkicat  State  and  Circumstances.  \ 

CHmutt  of  the  middle,  south,  and  west  of  the  county,  re- 
markably mild,  soft,  and  salubrious;  the  vales  of  the  Severn, 
Avon,  and  Teme,  with  the  contiguous  uplands,  rising  to  lAO 
feet  above  their  level,  ripen  their  products  flrom  a  fcrtnight  to 
a  month  earlier  than  what  takes  place  in  elevated  counties 
even  with  a  similar  soli  and  sorfeoe ;  sixty  yards  perpendicu- 
lar —  one  degree  more  to  the  north :  oonfbrmably  to  tbis  idea, 
early  at  Worcester,  and  late  at  Bbrmlimfaaro.  Apparently 
much  less  rain  flUis  bete,  than  In  counties  more  elevated  and 
more  inward. 

Stdl.  Ten  thousand  acres  of  deep  rich  sedhncntdcpoaitedbv 
thi$Sevem,andagooddealantheATan,Tcme,andStour;  half 
the  rest  of  the  county,  ridi  clar  and  loam :  some  light  sandy 
soils  about  Kiddemdnstcr,  and  springy  gravel  about  Broms- 
grove. 

Mimn^la.  Brick-day ,Tgravel,  sand,  marl,  fireestone,  coal,  at 
Mamble :  miartxem,  a  dliceous  stone,  forms  the  beais  of  the 
Malvern  hills.    Excellent  lommon  salt  at  Droitwich. 

WaUr.  Kiven,  but  no  lake,  pool,  or  poiad  formed  by  nature.. 
Malvern  well,  a  good  chalytwabc;  it  is  limpid,  without  smell 
or  taste. 

FiA  \n  the  Severn,  salnAon,  shad,  lamprey,  and  lampem  ; 
the  ianqirey  grovrs  to  twenty -liix  bii-hes  long,  and  is  often  three 
or  four  pounds  weight ;  it  loaves  the  sea  in  the  spring,  and  is 
esteemedf  a  great  delicacy,  but  unwholesome  when  eaten  toe 
freely.  The  lampem  goes  to  the  soa  at  certain  seasons ;  is 
ten  or  twelve  inches  long,  about  the  sixe  of  a  man's  finger, 
and  comnum  in  Worcester,  iiottcd  or  preserved ;  vast  quan- 
UUes  sold  fbr  baitt  to  the  cod  fishery. 
2.  Property. 

Variously  divided  among  all  classes ;  many  resident  families 
of  considerable  opulence  nd  fortune. 
S.  Buildings. 

Some  magnincent  residences ;  form-houses  erected  at  difTer- 
cnt  times,  and  no  way  remarkablr,  unless  fbr  being  badly 
situated  and  arranged ;  great  want  of  sheds  fbr  cattle.  Cot- 
tages have  nothing  to  recommend  them ;  often  built  of  timber 
and  piaster,  and  covered  with  thatch.  Some  good  stone 
liridgus  over  the  Severn,  and  an  iron  one  of  one  arch,  IfiO  ftat 
span  and  llfky  feet  rise,  at  StoarpoR. 
4.  Occupation. 

Farms  small,  from  4M.  to  400f.  a  year,  but  some  larger ; 
seldom  held  on  Ica^e;  but  when  atcnanttasesafhrmonstrong 
lands,  where  the  course  is  follow  aiul  Uiree  crops,  he  holds 
it  by  custom  for  four  years.  Itoight,  of  Lea  Castle,  farms 
330  acres  in  a  masteriv  stvie ;  Urge  farmen  have  a  turn 
for  improvement  i  small  ones  have  seldom  an  opportunitv  ; 
many  inventions  proposed  artd  introduced,  and  the  sensible 
flumer  unfortunately  nnds  few  of  them  that  will  answer. 

Picferes^M  Jbrmfiw  tff  Knight.  About  900  acres  around 
Lea  Castle,  fermeily  In  irregular  uncouth  divisloru,  with 
wide  sloveiUy  hedges,  are  now  laid,  or  laying  together,  the 
roads  better  dispoMd  both  for  convenience  and  appearance, 
and  the  hcdgn  stocked  up;  but  the  trees,  which  are  in  abund- 
ance, carefully  preserved,  to  give  a  park -like  appearance;  this 
is  divided  into  lota  by  temporary  hurdles. 

MUitaiyJUrming.  The  same  gentleman,  when  the  volun- 
teer cavalry  were  r.iiscd,  sold  his  heavy  £urm  hgncs,  and 
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6.  Arable  Jxind. 

Fnllows  ploughed  four  times,  which  b  rather  rare  in  Eng- 
lamd :  rolatiotu  gsncrally  a  fidlow  and  two  com  crops,  with 
an  uitervenbig  lepiminous  horlmge,  or  turnip  crop.  Drilling 
in  use  for  wheat,  in  the  vnle  of  li\-eshara  and  oUicr  places : 
beam  omnmonlv  dibbled.  Turnips  cultivated  broad-cast,  and 
Carpenter,  author  of  A  TVtatife  on  Pradiad  and  BJryeri- 
menial  AgricvHure,  has  discovered  sinoe  he  puUiahed  his 
book,  th.-it  the  flv  is  to  be  prevented  or  dotroyod  by  steeping  the 
seed  in  sulpltur  oefore  sown,  and  harrowing  as  coon  as  the  tly 
is  discovered,  "  then  sow  eight  bushels  ptr  acre,  of  dry  lime, 
or  fine  ashes,  when  the  dew  is  on  the  leaves,  so  as  it  may  ad- 
here to  them."  Carrots  sown  by  Knight  and  others  in  the 
neighborhood,  where  a  good  deal  of  seed  is  raised  tat  the 
l.jondan  seedsmen. 

Hopa  grown  to  great  perfection,  and  fruit  trees  generally 
planted  among  them,  at  the  rate  dt  forty -eight  to  an  acre : 
1000  stools  or  hops  are  considered  an  acre,  wh.^tever  eround 
they  may  stand  on,  and  Ubor  is  paid  for  accordingly .  Golding- 
vine,  mathon- white,  red,  nonpareil,  and  Kentish  grape, 
local  iwmes  for  varieties  distinguished  tiy  verv  slenUcr  sliaaes. 
Land  stirred  between  the  plants  with  the  jiiongh ;  only  two 
poles  to  a  stool ;  picking  chiefly  by  Welsh  women.  When 
Uthe  of  hops  is  taken  in  kind,  the  parson  mB^  either  take 
every  tenth  basket  when  green,  or  every  tcntti  uck  when 
dried;  fan  the  latter  case,  allovring  £9«.  per  cwt.  fbr  dryfaig, 
sacking,  and  duty.  The  culture  «?  hops  having  liecn  carried 
too  far,  tlie  trade  herv,  as  tlwwlicre,!  is  on  the  decline ;  com, 
en  the  average  of  years,  is  found  to  pay  better. 

Atpamgut,  cucumbers,  and  onions,  grown  in  the  fields  of 
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STATISTICS  OF  AGRICULTURE. 


Pa«tIV. 


Seni 


PfMitrji  •boDiMte  owlBc  to  ibe  pseratanec  «f 
ftTMt  quantities  Mni  to  fitminghun  and  Lootkwv. 

Game,  at  pheaMots,  partzkl|{eB,  and 
monl;  abundant. 

12.  Polttical  Economy. 

Roads  lolcrabW  cood,  scvoml  caxwls; 
factures,  csperiallv  at  Bvminichain,  for  ii 
mvtal  kind,  and  Corentry  for  libbom. 
Id.  Means  oj  Jmprovefnent. 

Leases ;  a  man  economical  mode  ef  UberiDg 
driUed  mot  and  berbase  crops,  and  lirttcr 


■ad  In  tSr  h^::^ 


It- 


It  Live  Stock. 

No  particular  bracd  oreattl«,  bat  aa  flrcdnif  is  the  pretailing 
ictice,  temcn  buy  in  whatew  breed  Hmj  think  wiil  pay 

.fmbwt.  .,   .    ^ 

Wmp  asood  deal  attended  to;  tbe  large  poUed  sheep,  <v 
ancient   Warwiciuhire,  now   ccncrallj    mised   with   other 
breeds.    The  flnt  cium  of  a  Leicestershire  ram  and  Warwick* 
'  abire  ewe  produces  the  best  sheep  for  the  butcher. 

Hortm,  the  heary  black  Leicestershire  breed;  a  frood 
many  bred,  both  of  cart,  coach.  Tiding,  and  bunting 
bones. 

7013.  LEICESTERSH  IRE.     522.240  acresof  gently  varied  surface  and  fertile  soil ;  dutinguisbnl  fbr  ib 
tMttures,  and  for  the  progreM  which  has  been  made  in  the  improvement  of  cattle  and  kht^ep      It  k.«  .  - 
country  of  Bakewell,  whose  name  will  ever  sund   at  the  head  of  breeding  farmer*.    {Mouk^s  Ar9i^t, 
17y4.    Pitt's  Report^  1809.   MarshaPs  Review^  1813.    SmUh's  GrologktU  Map,  1821.) 

9.  Woods  and  Plantations. 
Few,  euvptinf  about  fnmtlemcn's 

rows.    Willow*.  OS  poUaim,  pown  aa  Dishie; 
to  BuppI*  stutrfor  hurdles,  raiis,  and  gattiu 

10.  Improvements. 
Elkington  wm  a  good  deal  emploreri  by  the 

rir^tlcn  move  extensively  practised  m  thai  ccnsniy, 
others. 

11.  Uvr  Stock. 
Cattle.  Ihc  lon|c  honied  breed.    What  waa  thr  p^-irr -r 

bre^d  of  ratUe  in  Leicestershire  before  the  mi^dJe  fjt  tix  -< 
ceniurv,  about  which  lime  BakeweU  began  bis  earrticc2>,    -.  a 
ditficult  todetprmine;    perhai«  there  was  ncK    Bry  «r>  a.-t 
breed,  with  particular  specific  characters,  whei**?  Uw  s  . ! : 
be  dirtin^ub^ed  ;  aithocKh  there  w«e  aJw  aj-s  ^rrws  cr        -. 
bred,  vet  the  produce  was  ne*er  c<inal  to  t*»e  tcppi?  f      » 
county  ;  there  alwars  was,  and  still   «  an  int!wx  ttunx  l-x'-    . 
Wales,  Scotland,  Shropshire,    Stsflordshtrv,     Hirvfac       •- 
Northumberland,  and  lancsshire:  the  latirr  of  wfcjc*  %  <  .• 
most  probabW  the   stock  from  which    B»kewtfil    tvsxr 
breed    Hl>  first  b»>6t  cows,  it  is  be'5e«d,  •m^rt  axtftsUy  t{  i_  r  t- 
frnm  Wei»tcr,  of  Canley,  In  Warwickshire;  mnd  b«  f-t   -» 
bull,  Twopennv,  was  bnrd  ftotn  one  cf  these  cows,  er  fe-p    — r 
procured  ftom'I-hlilipft,  of  Garririfton.  and  a  b«U  fccn  >■  -S 
umber  land.     From    these  becinnin|;s  with   prean    K»'.rfTj. 
and  attention,  in  a  short  time  he  reared  toane  tewtMU  r-.^  r 
thct  were  long  and  tine  in  the  htm,  bad  aroaU  ttrad*,  ■;  ■• 
thrnsts,  sinut  backs,  wide  quartcTS,  and  were  Iar^l  ^  --f-f 
bellies  and  ofTals  ;  they  were  penile  and  tpiicc  m  their  sen  zr- 
th«-«  pew  fat  with  a  small  proportioa  of  feod,  Nrt  p--»    »-* 
mil^  than  some  o«her  breeds.    Sonne  year*  ajeo  lttk«r»*-:  r*-: 
three  new  milched  cows  in  three  seiiarafe  aotfcs  a  H^«-<« 
nesft,  a  Scotch,  and  one  of  his  own  breed  ;  the  H^^dert*".  n-- 
mosl  tbod,  and  pare  much  tbe  icreateet  quantity  t^'  sr  a     tt 
Scotch  ate  less  fttod,  and  i^a-vc  lessmiik,  bat  midand  c=<i 
butter;  his  own  cow  ale  k-aat  food,  (latc  the  keast  acdk.  jU 
mcde  the  least  bnttir,  but  laid  on  the  moU  fleab :  hrDrc  ?  •  ^^ 
follow,  that  the  DisMen  cattle  are  mrst  adafiled  far  the  ^tv  *-. 
and  the  imjduce  of  beef.    No  man.  per  hap*,  e»fT  wnmd*  c  -» 
comparisons  brtwten  th«  diflcreni  hrveds  of  cattle,  thax  hiS»- 
welt,  and  no  one  that  was  able  to  tell  so  m«cb,  has  teU  t^s  •£ 
little  about  them.      Man?  caj-ilal  b*rd»  of  c^iiein  the  cct-rr, 
and  a  number  of  dairies,  from  which  Kieax  yiarrtiwsafcl«e» 
is  sent  to  market. 

Sherp,  the  present  stock  consists  of  thzev  variesiev  the  cM 
and  new  Leicester,  and  the  finest  sheefv  'llteald  Isvk^  » '  «:t 
Is  tiprezd  over  Northamptonshire.  Warwick,  and  Li8*wk^'-7«. 
are  an  imnroTcment  on  the  ancient  siork  cCthe  mwinri  t>  ^u^ 
The  new  breed  BakeweU  pioducrd  by  brecdinc  from  sekvr!-* 
sheep  from  his  ncichbon'  flocks  «  those  of  the  <.&*•«.  A 
ram  wxiety  was  formed  by  Bakew*ll  azKl  ettan.  ^id  «>• ; 
e:u«ts,  the  object  of  which  waa  a  mowspoly  of  raBs-Vci**-.  The 
late  BakeweJI  Itwmd  himself,  and  his  sscrcaase.  Hcne^befcrra. 
binds  himMrIf,  not  to  ennsfte  cor  show  his  vafE»t»  tr^  7tT^-~. 
till  the  memijers  of  the  society  ba*e  aeen  ihesn  ard  aae  tt^ 
piled,  and  not  to  let  a  ram  to  any  pevson  within  Mty  icres  d 
Leicester,  for  a  le«a  sum  than  fifty  pcnincas,  far  whart .  t?ii 
other  privilefEes,  the  society  pay  a  large  asmoa)  isa: ;  *t£ 
Honey  wnime,  as  well  as  every  ether  mei^bcT  et  the  »».-*-.. 
conKtw  thcmselTCS  not  to  srti,  nor  to  let  »he^  ewes  t:  z7-> 
price,  nor  to  show  thehr  nuna  at  any  pablic  fijj.  wer  c  wy 
other  place  than  therown  hoascs.  and  that  esiiy  e  ijraJ 
times,  from  the  8lh  of  Jtme  to  the  »b  of  J«.H.  a*id  «k«~a 
from  the  8th  of  September,  till  the  cad  of  the  acaasB ;  «^ 
lereral  other  reRulations  of  a  siinilar  tendecacy.      

/tamJfttimg  alone  has  prodtsccd  to  Bakcseeil  SCUDt.  ■  lac 
year.  The  frcateat  pricea  were  paid  abast  ITW;  liace  C« 
lime  they  ba*e  declined ;  still,  about  1S07,  ttsm  aofy  ta  I  « 
guiacas  has  hem  given  for  tbe  use  of  a  ism  fcr  aae  ses*w. 
Much  curious  inforroatifln  oa  tbte  sat^|Oct  wiJI  be  in  wad  a  tk> 
report. 

FtiMin^  is  not  practised. 

Fattiftfi  is  practised  as  usnal  with  giaa.  aad  im  wteav  aa 
spring  with  artificial  food.  BakcweU  fkeqweaxhr  ft«aed  dsep 
in  ttalls ;  in  three  days  they  were  reconciled  te  ibc£r  itain.- 
roent,  and  be«an  to  feed.  •*  Funber  than  this,'  «fc»  lere^-T^ 
informant,  BakewcU'&mcceaBar,  **  kstows  Bot,  er  umi 
to  coTDmnnicatc." 

The  ./hrwf  sAery  aTeconfrnad  t«f  Chamaewd;  tb«y  i 
fitced,  and  partialW  haroed,  but  new  afanact  ^tinct. 

UtH-trt  haee  been  bred  in  Leketersbtiw 
memorial,  aiul  the  brerd  ranidtfcd  smMnas.  Bake«tQ 
went  throogh  Holland  and  Flanders  and  ^airbawil  nxt 
Fricsland  marrs,  wlitb  exotlled  in  these  pau's  abfirr  '« 
thouptht  his  own  horses  drfarllte,  fccai  wt.ich,  •»  itb  rrrsi  >*•  f 
I  zpense.  aiKl  iudament,  l-«  produced  stmc  cxf^sl^  l«nL*.  ti 
in  part  icular  "his  fiunoas  bona  Gee.  the  nebtesr,  and  in^e  -.«- 
p<ete  ntd  bcauUful  creature  of  the  kind  t^ax  had  keef  i^r  a 
Europe.  How  far  bis  elegant  ^nts  were  adaf^id  to  V 
labor  that  horses  of  this  sort  arcpnitcTpatiy  dra^wad  w  r<r 
form,  is  a  qnestign,  perhap  ,  ondeicmafawd  ;  be  tbas  ai  ti  Z4>. 
becond  all  contioviivy  be  was  ssinair  and  bard^e^,  tmi  ns^ 
mandedlhesdmlra^lcaiof  all  abosawtbran:  lorstswvh*-* 
the  first  subject  of<uu»«isation,  aaad  akneat  ib»  warda  J  ^ 
day :  be  was  taktn  to  TattersakV.  and  sb«wa  these  »  ^ 


1.  Grof[raphieal  State  and  Cireumstances. 
ClimaU  mild  and  temperate;  no  mountains  or  bogs  to  pn>- 

dtioe  a  cold  or  moist  atmosphere. 

Snil  -  no  sUff  c'av  or  sand,  no  chalk  ;  the  peat  bogs  which  ex- 
ited h^ive  been  long  since  drained,  and  become  meadow  k»11  ; 
Clayey  loam,  sandy  loam,  and  meadow,  coinpose  the  •<>•' of  »*>« 
eomtv.  Dishlev  Farm,  so  weU  known,  consists  of  amild  IWable 
loam.'of  a  gooddepth,  on  a  clay  or  marl  bottom. 

MiMirals;  coal,  lime,  lead,  Iron,  slate,  and  freestone;  all 
^vorked.    A  mineral  spring  at  Burton  Lazars. 

2.  Property 
Estates  generally  large :  that  of  the  Duke  of  Rutland  has 

been  mnrh  impro«d.  and  always  managed  In  the  moat  liberal 
and  benevolent  manner. 

3.  Buiiditgs. 
Many  yrrv  magnificent,  ps  Belvoir  Castle.Donnlngton  Priory, 

&C.  Farm-Houses  i>ot  built  since  the  commenrcment  cf  this 
centor*  are  of  rert  inferior  con»truclion  ;  timber  and  plaster 
eoTcrcd  with  thaich.  In  gencrnl.the  modern  enclowil  parikhes 
have  the  wonit  farra-housc«,  the>  h«finK  almost  alwa«s  cooped 
top  in  the  TilUges ;  in  the  more  ancient  enclosures,  farm-houMn 
have  been  erected  in  tbe  mitUt  of  the  pccupatiom,  and  built 
with  better  materials.  Thihley  farm-house  Is  of  ancient  con- 
struction, and  has  probabU  been  built  at  difTerent  times, 
vheiice  it  wants  rcgulariiv  and  compactnesis ;  it  has  however, 
taken  altogether  a  stvle'of  pastoral  Kimpll«iiy,  united  with 
neatness,  and  exhlbUsa  specimen  of  that  judgment  and  taste 
which  joins  convenience  with  economy,  so  far  as  It  can  be  at- 
tained without  regular  design;  the  outbuildings  too  seem  to 
bave  been  put  up  at  seiiardte  times,  as  wanted ;  the  yards  nnd 

ETcments  are  remarkable  for  neat  cleanliness,  and  the  whole 
TO  business  for  being  conducted  with  good  order  and  ws- 
tarn.  Tbe  houses  of  other  principal  breeders  are  comfortable 
and  substantial,  and  of  course  fitted  up  in  a  style  suitable  to  the 
taste  and  situation  in  life  of  the  occtijtier. 

CoUoffM  gcnerallv  In  rill/iges,  and  formed  of  mud  walls  and 
thatch ;  a  few  good  new  ones  of  biick  and  native  slate. 

■    4.  Occupation. 

Farms  of  all  sizes,  a  great  many  from  80  to  100  acres,  on 
which  the  f.»rmen  work  with  their  own  hands ;  near  market- 
towiu,  many  under  100  acres  occupied  by  trade»nien  and  ma- 
nufacturers; general  sire,  IW  to  at "O  acres;  and  those  of  tbe 
principal  breeders,  from  800  to  itX)  acres.  I-and  chiefly  in 
pasture  for  sheep,  the  dairy  feeding  cattle,  breeding  horses, 
laid  hay  for  winter  use ;  dairy  farms  have  &1m>  sufficient  arable 
land  to  produce  straw  and  turnip*  for  their  own  use ;  the  most 
Inferior  toils  in  aratlon.     The  Duke  of  Rutland  has  '•000 

Kn!s  In  hand.  Including  the  park,  woods,  gardens,  &c.  At 
jnnlngton ,  Lord  Molra  had ."?  <  o  acres,  under  a  Northumbrian 
baiUtr,  betides  the  park  of  4.V)  acres.  Dishlej,  Farm,  near 
Loughborough,  the  occupation  of  the  family  of  the  Bakewdl's 
fer  three  generations,  and  now  of  Robert  Hone)l->oume,  ne- 

B*  cw  to  the  last  Robert  Bakewell,  who  died  a  bachelor,  con- 
ns between  400  and  500  acres. 

Irrigathm  is  iudiciouslv  practised,  and  the  cnltnre  of  the 
arable  uplMids'has  been  long  conducted  on  so  correct  a  sys* 
tern,  that  few  weeds  now  come  up;  the/nost  troublesome  is 
ehickweed.  Heiftrs  of  three  or  four  years  old  draw  In  the  cart 
or  ploiigh,  three  of  them  form  a  team,  and  work  nine  hours  a 
dj^.    FamierB  in  general  intelligent.    Leases  not  unlvcrBaJ. 

5.  Implements. 
Plough  with  two  whccla,  and  drawn  by  three,  four,  or  fire 

hones,  <a  cattle  In  a  line  walking  In  the  fturow.  Thirty  yrars 
igo,  wnetls  were  first  applied  to  the  fore  end  of  Iha  beam,  and 
It  was  found  that  bv  pitching  the  ploughs  a  littte  deeper,  and 
setting  the  wheels  so  as  to  prevent  Its  drawing  In  too  deep,  the 
wheeU  were  a  sufficient  guide,  and  the  plough  required  no  one 
to  bold  it,  except  in  places  of  difficulty ;  one  person  attending 
was  theirctbrc  sufficient  to  drive  on  the  team,  turn  tbe  plough 
In  and  ont  at  tbe  eitds,  or  guide  it  in  particular  hard  or  soft 
places.  Soon  after  another  furrow  was  added,  by  slipping 
an  additional  beam  to  the  offside  of  the  former,  one  somewhat 
lengthened,  with  toot  diare  arid  shelboard ;  the  tame  number 
of  wbcels,  Tiz.  one  on  each  side,  guiding  the  two  furrows. 
Among  the  uncommon  implemmts  may  be  included,  a  rack 
and  manger  f«'r  four  colu  on  wheels,  to  be  drawn  from  one 
pasture  to  another.  It  Is  square  in  the  plan,  and  therefbre  each 
colt  has  a  side  to  irself,  and  cannot  kick  or  bite  at  the  others; 
a  break  for  shoeing  oxen,  a  fas'ening  for  ewes,  to  lessen 
the  fktigue  of  the  ram  during  copulation,  and  also  several 
pfougKii.  rakrs,  Stc.  the  invention  of  Hanford  &Co.atHathcm, 
near  Leices*^er. 

6.  AraUe  Land. 
Many  forrm  have  none.  Drilling  com  crops  principally  intro. 

du«d ;  tut  not  for  turnips,  even  at  Di&blry ;  thought  to  lose 
ground ;  cabbages  and  rape  a  good  deal  cultivated  on  tbe  soils 
too  strong  for  turnips. 

n.' Grass, 
,  Excellent  meadows  im  the  rivers  and  rills ;  fertilised  by  in- 
undations;' upland  pastures  sometimes  manurid.  Stilton 
olKeoe  made  fn  most  villus  al^ui  Melton  Moubray.  On 
the  Trent,  considerable  patches  of  reed,  which  p^  as  well  as 
toe  bist  meMlow  land. 

8.  Gardens  and  Orchards., 
Oardena  much  wanted  to  cottages;  orchards  rather  nc^cct* 
«!.  tbongh  tbe  soil  h  in  many  places  well  adapted  for  tbctn. 


nobiltv  and  sentrv,  with  great  apptohMtian ; 

at  showing  biaa  pcnooafly  to  bis  M^gsMr:  le  a 
■ddtobaeabamaarr  qnlsftaad  daciic,  and  ITalias^a*- 


the  honor 


Uc*  if'uo  ]«!£?  SLImmhS  UHn  b]  oiMn.  ■>  ••  u 
■nHU^H  ll  llnh—Uj.  IS  Ml  Of  murmlni;  pucT-a  Willi 


•Bet  DtiuSn  irijMMiinTli  II  ■■  III  nil  nil  I — " 


IM    11  Mill    llllll.    _    wa-^  g  CMriUj.    ■iJ_f~lh 

^Sw  mmm  a»  vimataA  pvrcbaavrk  wtIib  HiTvfnlni 
M»d«|l«.  «nJjMU^fa.tl»i  Ita  oftMlJmll|H»iM I  ^ 
ttB  uHmVH  Ik^MEr^  tlLLlSVaW.  Ill —  —— 


MD  MiilHMn  urn  iiii  idani.  ■  Uiq  n>«  pudan 


nil    cm iSilMa  mbJ^ISbmST'ES 
!.Z*r  Start.  


on  th*  dwMnd  md  tht  mpply :  whmw  Ac  wmUj  in||«  rf 
the«cricultanllatioarc(dip«nd«tmtux).ofkaio«ittw  decbloa 
of  the  panchlal  vattiy.  The  ootuequencet  of  tbta  Btait*  of 
thlnip  m  rainmas  to  tht  malic  labounr.  and  call  kmdlj  iir 
IcffltlaUve  lotcfftnacak  and  gcnana  impatlw.  The  ertraar- 
dHian  ezertiom  at  prawnt  makfaiic  by  tha  ditftmt  cUnaa  </ 
mechanlo,  to  cnlw>tan  and  amciiovate  thcmaalvet,  cannot 
Ikil  in  a  ihott  time  to  awakot  the  donnant  powcn  off  iha 
conntiy  labooiw. 

15.  Meaiu  Of  JmprovfmetUJi 
I  Tha«  an  naiUng  Mdatki  In  mmt  of  the  principal  towns : 


tunl  book*  ham  at  lam  a  atfe  in  ] 

countSaat  «une  take  Om  "Pannen' 

number  the  "  Farmen'  JoarnaT ;  vfaidi;  If 

wen  taken  oflT,  would  Rraatl;  IncraaM  hk  cbcnlatian, 

m  incalcvlable  loaioc  ei  Impmcmcnt.    An  i 

etj  at  Dartiy.  ilnce  1794;  a  ndecjr  fir  flkt 

Rcpton:  at  HaTfleid,  a  ncietj  of  mountain 

■incel790.    A  liat  Ki*ca  I9  I^ncv  of  ntoetv-thice  acricaltnrAl 

■ocMlaa  In  Ea«UiMnind  Watak  The  lata  Earl  of  ChacerlMd'a 

prcmlttoH  annually  to  bis  tenants  as  rwiuniad  in  the  Fa 

Joonial,  <7th  Deoembar  1813,  and  lAth  Jannaiy  181&. 


7015.  NOTTINGHAMSHIRE.  480,000  acres  of  uneven  or  hlUy  tartue.  In  great  put  a  tandj  aoil,  and 
more  a  com  than  a  pasture  county.  It  cootalm  the  Forot  of  Sherwood,  the  only  one  bdonginc  :to  the 
Crown,  north  of  the  Trent  The  report  Is  one  of  the  most  defective  and  least  Interestioc  wfaia  tbe  twand 
have  published,  and  is  besides  above  a  fourth  of  aomtury  eUL  (Lom^t  Report,  1796.  MartkoTs  "  ' 
181S.    Smith's  Gtotogieal  Map,  19S11.) 


1.  Qeographkal  State  and  Cireumstanoet. 

Clt«M<e,  comparatlTely  dry. 

Soil,  chiefly  sandr,  graal  part  clayey,  and  tha  ramaindar  • 
lime  and  coal  district. 

JViMTola.    Stone,  Ume,  ooal,  Kn""*^  "^^  ■b>'I« 

5L  Property. 

Estates  from  lt,000<.  a  year,  downwards. 

a  BuUdings. 

Few  oounlrlcii  oontdn  iiioi«  gentlamem'  seats  in  proportion 
to  Its  »la»  Alston GroTe,  a  noble  residence;  the  gardens 
imnerly  In  the  ancient  >tTle,  but  lately  .modernised.  Clum- 
ber Pvk,  contains  fbor  ttioasand  acres.  Newstead  Abbey, 
odebratad  m  havtais  been  tha  residrnoe  of  the  Byron  fhmllr  ; 
but  now  sold  and  divided.  Thoiwbv  Part,  ttiirtcan  miles 
round.  Welbeck  Abbey,  the  scene  of  the  horticultural  im- 
provements of  Mr.  Mpeechly.  Woolaston  Hall,  a  sin|{uUr 
mansion  of  the  date  of  Queen  Bllaabeth,  by  Thorpe,  the  same 
architect  who  built  H^land  House,  near  London.  Farm- 
houses <*  not  ^Kiy  spaeioos."  of  brick  and  tile,  someUmes 
thatched;  now  and  then  of  stnd^nd  mud.  Good  fkrmerias, 
and  centrical  ea  the  * 


enseed  SOOtpar 


lour. 


haw  wide 


4>.  Occupation. 
Fewfiums 
toMK.    I 

5.  Implements. 
Rulliciam  plough  gansal  j 

able  Ibr  harvest  nae.. 

6.  Farious. 
BnclodOK  gabag  on  rapidly;   in  arable  caltnc, 

Rood,  but  no  remarkable  practice 
grounds  and  occhards.  many  woods  and  plantations : 
sive  woods  raised  fhm  seed  on  ttie  Weibcek  and  Clnnb«r 
theanand  is  first  dearad  of  snrftoe  incuaabeanoe*. 
with  com  two  yean,  and  twnlps  one  year :  ibr 
fourth  year,  aooras,  at  the  rate  of  fimr  or  six  bu^hcb,  ash  k«-r« 
four,  hawthorn  barrlas  one,  and  Spanish  chestnuts  owe  btehH, 
are  sown  broadcast  on  an  acn,  and  pleaj^nd  in.  Tbe  Mart- 
ina trade,  cotton  and  silk  maaulhctuR.  pottery,  ai 
othcn  canlad  osi  at  .Nottin^iaaB  and  other  taw  aa. 


701&  LTNCOLNSHIRE.    1,848,390  acres  of  uplands,  vale  and  water  formed  lands.    The  soQ  in 

plaoBS  rich,  and  chiefly  devoted  to  graxing :  yielding  on  an  average  more  beef  and  mutton  per  acre,  than  any 
county  In  the  island.    Examples  of  erataanluns,  draining,  and  waxping,  are  numerous  along  the 
and  the  number.    {Stones  Beport,  1799.    Arthur  Yoimg'si  Vm.    ifarsHoT*  ilmfcw.  1812.) 


1  Geographical  State  and  Circrnnttanees. 
GBMSfc  Jbraieriy  unhealthy  In  the  low  parts,  now  the  ague 
much  ICM  ftequenu    N.  E.  winds  prevaU  In  spring;  much  of 


the  rain  In  summer  ftwn  the  northeni  and  eostem  qiiarters. 

Swftett  a  great  extent  of  low  land,  once  roonh.  and  iisi 
alone  the  coast,  now  rich  land  in  consequence  cS  the  embank- 
ment and  drainage,  which  have  been  gohig  on  for  nearly  two 
centuries.  A4ioinlng  the  lowlands  are  the  wolds  or  calcareous 
hills,  aad  the  mainland  part  of  the  country  is  in  general  flat 
and  nntntmstlng.  Some  parts  of  the  county^  however,  as 
aboa  <Ealby,  Spflsbr,  Stainton,  te.  are  varied  and  wooded, 
and  command  fine  views  ofthe  low  country. 
.  SaU.  There  are  laxfe  districts  of  dav,  sand,  loam,  chalk, 
peat,  vA  oensidcrable  extent  of  mixed  soils. 

Verv  much  prided  In  tha  Isle  of  Axholm ;  Inhabitants  col- 
Ucted  hi  hamlets  and  viUages,  and  almost  every  oneto  pro- 
prietor aad  ftormar  of  flrwn  one  to  forty  acre^as  in  Franc* ; 
and  as  In  that  country,  every  <krm  cultivated  ly  the  hands  of 
the  flnnlly,  and  the  fkmily  poor  as  to  nrancy.  but  hapm  as  to 
their  mode  of  exlstenoeTi*  Thefcpoorer  ftrmera  andother  fii- 
mllies  work  like  negroca,  and  do  not  Uve  half  so  wellas  the 
InhabltanU  of  a  poor-house;  but  all  Is  made  amends  by  pos- 
senhui  land."  Lord  Carriagton,  Sir  John  Sheffield,  and 
^  Goulion,  Esq.  grnt  peowlSors  In  the  ««»n«y  i '"W^*  "*»»• 
tSjIKWf.  a  year,  othm  of  14,  11,  10,  8,  7,  &c.  and  six  of 
SOOOf.ayoar.  Lacely, a pwtty  village, •*  wh«B each  man  Uvea 

In  the  Miaamnafwf  vfagnattn^  **  I  remarked  a  elmim- 
•lance  at  Rae^riiy^the  use  of  which  J  «!>«>«»«»*]"  »  "«»*"- 
tnde  of  instances.  The  liberality  of  Sir  Joseph  Banks  opeiwd 
every  document  fiir  my  inspectiaa ;  and  admiring  the  dngutar 
fiiciUty  with  which  he  laid  his  hand  on  papers,  whatever  ttia 
aaUect  might  be,  1  could  not  but  remark  the  method  ^t 
proved  of  such  sovereign  eflkacv  to  preveit  cosrftaritn.  His 
SfBce,  of  two  rooms,  is  contained  in  die  apace  ef  thirty  fwt  ^ 
itxtaen:  there  Is  a  brick  pnrtltion  between,  with  an  Irai  plated 
door,  so  Out  the  room  tai  which  a  fire  is  always  burning,  mUit 
be  burnt  down  without  afTkcting  the  Inner  one ;  whCTe  he  has 
146  drawers  of  the  sl«e  of  an  ordinary  oonveymce,  the  maide 
being  thirteen  Inches  wide,  bv  tan  broad,  and  five  and  a  h^ 
deep,  all  numbered.  There  b  a  catalogue  of  names  and  nb- 
Jecia,  and  a  list  of  every  paper  in  eve^  drawers  so  that  whether 
"the  enquiry  couccmed  a  man.  or  a  ifiralnageb  or  an  cn^caors, 
or  a  farm,  or  a  wood,  the  request  was  scarcely  named  bcltace  a 
I  of  Inlbrmaaon  was  tai  a  moment  bdbre  iM.  Fixed  tables 
the  vrfaidows  (to  the  south),  on  which  aia  spread 


maps,  plana,  &c.  commodiously,  and  those  labellad,  we  ar- 
iminil  agatawt  Om  wall.  The  first  room  oontahM  desks,  u- 
MsT  andbook<«e,  with  measures,  levds,  he  and  a  wooden 
«aw,  which  when  open,  fiirms  a  book-case,  and  jotehig  in  the 
cantn  \n  htaigte,  when  closed,  fcrms  a  package  ready  fcrtta 
carrier^  waggon, containing  fbrty folio paper-cas«ln  <M  tm 


Wbooks;  a  icporitoiy  of  such  p^ien as  are  wanted  equally  in 
town  aad  country.  Such  an  apartment,  and  such  an  appa- 
ratus, must  be  of  faicomparabic  use  in  the  maaagnnmt  of  aqy 
Mreat  cstata:  or.  taidced,  of  anv  conslderahte  bosfauas.  At 
Wtaitringham,  Lotd  CanrtaKten  has  a  man  employed,  whose 
•nlv  bnSas  ta  to  be  constantly  walkiiw  owr  every  part  of  the 
estate  to  sacoe^on,  fai  ordsr  to  see  if  ttie  fknces  are  tai  oeder; 
If  a  poat  or  tail  is  wanting,  and  the  quick  nppsed,  be  gives 
notlccio  the  (kniwr,  and  attends  agate  to  sea  if  the  drfrct  is 
semcdied."    {YtmHg^*  Befort.) 

Several  good  liaw  ftrm-houaes ;  oM  cottages  of  dwd  and 
mud.  thatched ;  but  Mw  ones  of  brirk,  and  Ulcd. 


Review,  1818.) 

4  Occupation. 

l^rms  on  dw  Wol^  fton  300  to  1500 1 

nds  400  aad  500  actea. downwards;  many  vCTysBd.  Tlir 
Ute  Sir  Joseph  Banks  declined  thiowtiw  his  fbnas  toeetlirr. 
because  he  would  not  distrass  the  oecnpien,  thoafl^  te  latf 
oonsiderably  In  rentaT  by  It.  Farmers  mK  with  at  cediaasicii. 
llbcnl,  indnsiilous,  acUva,  enlightaned,  lk«e  fknm  aU  fiMliab 
and  extensive  show,  or  pretence  to  emulate  the  ffntry  ;  ther 
live  oomlfavtably  and  hospllably,  as  aood  fbmcn  ea^t  » 
live :  and  In  my  opinion,  aia  icaaafftably  void  of  thaae  laotad 
pnjudioca  which  soBHtlmes  abound  anaoM  this  taee  of  nea- 
**  I  met  with  many  who  had  mooatcd  ibett  nao,  ^A  quitted 
thsfrheroestparposriy  to  examine  other  paita  of  the  fciagrlnm; 
wd  had  done  it  with  enlarged  views*  aad  to  the  bewfitsT 
their  own  cultivatlan.''   Leases  rase. 

5.  Implements. 
_  Plough  with  wheel  coulter  aaed  tai  the  ftn  tiaet  as iat 
befaifM 
ieaaoa 
Jvaa  of  a  caver  of  canvas  and  boards  tat  \ 
boat  wRh  a  net  fence  round  Ibr  oonveytag  sheep ;  . 
nar,  bat  an  expensive  iacnmbnaoe  on  agncnltuv. 

6L  Arable  Land. 

Near  Market  Deeping  the  eoimnoa  IMda  la  1 
of  Paataia  aad.  arable,  the  latter  gadiend  high  ;    tbaee 
to  flva  hones  ased  te  both  ploagli  aad  cart  teams  ;  wasd 
axteudvety  calUvated  by  Cartwr^t.  at  ~     ' 
aaar  Bostoo.    Panky  sawn  akog  wldi  ck 

7.  Varkms. 
**  Rldi  grsxtaig  land  the  glory  of  LbieotaiaMra.- 

plaoes  will  carry  sic  sheep  per  acre,  or  fimr  ballBcfcs  tot 
One  of  the  most  exteaslve  oaakn  to  T.  F^deU,  bq.,M .F.  i 
Boatoa.    Very  few  oraAerK;  "^      " 

tatfbws  oi  the  Wolds,  bat  aat  i 

8.  ImprooemetUs. 
Meat  extensive  itntaa, 

drained,  which  extends  eleven  miles  to  SpakA^.   K 
taxable,  tat  maintainfaig  tha  drataa  aad  bwk^  wideh 
aaged  by  a  eeumission.    Throogli  all  the  fcas  what  Is  ( 
Ihesoak  exJala;  via.  waiar,  sBMiesad  tobctbaterttaessa,! 
and  ftlling  In  a  sabatiatam  of  rflt ;  hag 
w^ys  chaigad  with  mnialasa  toa  certain  1 
ntmirtimai  sold  al  a  bal^paany  a  basbcl,  and  aaes  as  av 
la  the  Wolds  dry  straw  nsad  on  the  land  and  buaiMd. 

ITeifteiU  —irfs     Shwe  ICSO,  10.000  aoas  have  hasa 

fkom  the  tea  la  the  parish  of  Loag  Satten.  aad  7000  aes«  aaaar 
might  BOW  be  taken  in,  by  altariag  the  cheaaicl  eftheiiw. 
HdUand  fbn  k  a  oonatry  that  abselntely  cxIsib  bat  bv  the  saca- 
rityofitsbaaka;  they  an  under  oamaiinlaaers,  aad  very  w^ 
attandedto. 

At  HambentoBe  then  h  alaige  piece  takBi  tafham  Aa sm 
bv  a  low  bank,  which  to  wall  sloped  to  Oia  sea,  I 
the  land,  so  that  If  the  tea  lapped  Iti  the  bn 


the  land,  so  that  If  the  tea  tapped  1^  the  bmik  laaat  braak. 
Orcat  tFBcti  of  valuable  land  laaiate  yet  to  be  tahea  la  flrasB  the 
tea  about  North  tScmeroots,  and  other  places  on  that  eaart ; 
bat  **!  doaot  ftndUiat  aayenarimcnts faatobeaaiaadela 8to 


^    ^aay .  _ 

Hyde  PaM^mediod  ofaiaUag  hadgss  or  gene  fc 
leaving  die  sand  to  aocamnlate  of  ttaeif  lato  a 
tloniiw  tbto  to  Neve,  he    taCjnned  ma,  ttiac  he 


served  at  least  a  handved  Umes,  that  if  a  aesto 

other  impediment,  was  by  accident  met  by  uie  aea,  it  was  cam 

to  form  a  hillock  of  saad."    The  exien*  ef  aaad  dry  at  hw 

water  on  thto  coast  to  very  great ;  the  dillbrenae  batv 

and  low  water  mark  extcmnsg  even  to  tw«  mil 


BoOE  I. 


AGRICULTURE  OF  KORH 


I  af  (h*  bMb  «Uch  nravtth*  mmb  land 
froa  tfat  •Mfdw  ftontafit  towiwan  «t  the  cipwwt  battai 
CBM  of  MKh  •  biHch  m  mdm  •  sew  bank  neetmtry,  th* 
ttmm  to  aaMnd  aocoRUng  to  ifaa  lil((lMrt  UdM  ew  known, 
kgrlctal  o«w  all  tha  comitty  below  Mich  Wval  of  high  water, 
vadar  the  dtaraetko  of  the  oouunlMtoncn  of  tewors:  thadto- 
tanee  flMm  thetea  luUget  to  drainage  will,  chardbtc,  vary  ac« 
soidlnf  to  tiie  l««*l  ofuic  oauntry* 

Sooih  Holland,  «mi>y  cMlmaied  at  lOO/WO  aom,  within  Iba 
Old  He»d«ke  bank,  hat  Ions  been  an  olitiect  of  ambankmenu 
Ravcnbank.  the  orifpn  of  which  to  mite  unknown,  appaan  to 
have  bdoQ  the  third  bank  which[had  oeen  fi»  med  (brMcoxing  a 
amall  part  of  thto  tnct  fram  Ota  aee,  leading  from  CouMt  to 
TIdd  Mt  Manr*».  About  tii  mlics  neanr  to  the  eaa  to  another 
tank,  called  the  Old  Sca^ykc  bank,  which  it  onqacettenably 
■  Roman  work. 

A  Tcry  curhnw  droanatamv  to,  that  a  flfth  bank,  called  the 
New  8«o-dTln  bank,  two  mile*  nearer  than  tlic  Rooum  eoc,  re* 
■uina,  but  It  to  uttcrlj  unknown  when  or  bjr  whom  it  was 
made.  The  new  bank  mentioned  above,  takee  in  about  two 
Biilee  more  in  bwndth.  In  aiaktng  the  Icrcb  fiir  making  tho 
new  drain.  It  wat  Ibond  that  the  awrllwe  ct  the  coantij,  en 
cominir  to  the  Roman  bank,  •oddenly  roee  elx  feet,  belnKiix 
feet  higher  on  the  eeadde  than  on  the  land  tide,  and  then  con- 
tinuce  on  that  higher  level,  being  the  dq>th  or  warp,  or  iilt, 
denaited  by  the  lea  ilncc  that  bank  was  made> 

Tbe  flnt  naTlcabte  canal  that  was  made  in  England,  is,  in 
an  probability,  that  which  was  nude  from  Lincoln  to  Torkser : 
It  to  eridentlr  a  part  of  the  Cardlke,  an  immense  Roman  work, 
whtch  serrea  to  prevent  the  llTlng  waters  tnm  running  down 
upon  the  (ens,  and,  sklrtln<  the  whole  of  them,  fVom  Peterbo- 
rMgh  to  Lincoln,  afffardod  a  navigation  of  tha  utmost  conee- 
qnance  to  this  ftrtlle  ooontiy. 
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7017.  RUTLANDSHIRE.  91.000  acrm,  rewmbling  in  i 
county  of  Daoolnshire.  The  weatern  part  of  tbe  county  is  un 
Hie  aoil  i«  almott  every  where  loamy  and  rich ;  and  the  agric 
Leiceatershire.  The  opei;ptiTe  clafaet  aeein  more  comfortable 
by  the  proprietort  and  fiinnen  than  in  manv  othera.  The  E« 
to thi«  efTtict.     {CnUehlejf't RepoH,\T9^,    Parkimson^s  Gtnen 


1.  Bmildmgi. 

Borne ooaaflbrublaoottagaa built  bydia  Eari of  WInchelaea. 

ontaining  a  kitchen,  panor,  daay,  and  oow-howar,  Ac  with 
^eo  bed-moms  over. 

Others  for  three  cows,  and  with  a  calf  hoote,  piggery,  dairy, 
Utthen;  living-room,  and  two  bed'tnoms  over. 

A  third  sort  ibr  operatlvus  witiwut  a  cow,  containing  a 
Mcehen,  pantry,  doiet  in  the  stair  over,  and  two  bad-rooms, 
ana  with  a  lire.    Kvntwl.  with  small  Bums  of  from  live  to 

793 


8.  ArobU  Lands. 

Cfancmlly  better  managad  than  In  Lincolnshire,  and  very 
ptDdiictive.    The  barley  said  to  baef  very  superior  quality. 

&  Ptuture. 

Chiefly  upland.  Thoensiemof  lotting  part  of  It  to  laborers, 
■ad  also  of  taking  in  UboreitT  oowi  at  so  nweh  per  head,  pre- 
«alla»  flMl  to  eneooragad  bv  tha  Bart  ef  Win  rhetosa 

4b  Several  Orekard*. 

In  savural  places  ihe  ootiagan  take  anal!  portlensof  fields 
ftniw  the  frrmcn  to  nae  as  gardens.  At  one  place,  three  acres 
and  a  half  to  divided  Into  feurtaen  gardens,  and  at  (lakham  a  field 
of  thine  acmto  divided  tasto.twanty-ibur.ganlans,  and  lot  at 
Aw  ablllings  p«  garden. 

5.  JmprovemetUs. 

Parkinaon,  ona  of  the  rsportai,  aid  a  man  of  sound  Judg* 
wen*,  has  altered  hto  eptakn  on  tha  suMoct  of  trrlgadon,  and 
•ma  It  to  now  in  aunfarmiqr  «lUi  that  of  a  cerraspandant  who 
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7 01&  NORTH  AMPTONSHI RR  617,G00  acres  of  billo 
lands,  but  much  behind  in  the  culture  of  com.  The  soil  i 
Introduction  of  good  husbandry,  the  marketable  produce  c 
{DonaldMom't  Report,  Yi^i^.    PHVt  Report^  1S06.    MartkaTs . 


1.  Geograpkieal  State  and  ClrattmiaticeM. 
aimate.  Favorable  both  to  health  and  vegetation ;  axanipted 
ft«m  deep  frils  of  snow  and  long-continoad  rains;  highcet  |nlnt 
In  the  couuibr  suppooed  about  800  figet  above  the  level  of  the  sen, 
and  there  Is  neither  moontahi  nor  bog.  Donaldson  found 
that  wheaS  harvsat  genetally  ooounaaees  here  about  a  fiirtnigtat 
aarlier  than  In  Perthahire. 

8M.    Oruat  part  on  a  calcaiuoos  bottom,  llmaatone,  sehtotus, 
or  date,  and  the  remainder  of  aandatoneb    The  surfrce  eartha 
may  be  classed  ai  saong  and  dem  loam,  ii^t  tliJn  raddish  soil, 
ftin  light  clay,  and  fen  and  meadow. 
^  MimraU.     Clay,  Umcatone,  marl,  freastoQC,  and  ilaiCb 

2L  Property. 

Almost  wholly  in  large  aMalm;  thlrtysavan  of  or  above  300W. 
a  year,  half  of  which  are  from  AOOOf.  to  lO,00(M.j  manned  by 
itowanls. 

3.  Buildings. 

Aithorpa,  BorMjeh.  and  Casdt  Aihbyi  nahia  manalawa. 

Fcrm-hottses  "  as  baiuy  constnicted  aa  improparly  placed  t" 

,  built oTstone or  brick,  and  covered  with  slata or  straw;  farmen 

and  their  OnncrlBS  crowded  lofcthar  tai  towns  and  villages  i 

k  of  mod  awl  thatch. 
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STATISTICS  OF  AGRICULTURE. 


P^wm 


#»dMH|^laBik.  Mo««rdModMrplnlil»c«ltivaftknttM 
l>j  ■nialBTi  If  nthm  WoadcvltivMMlby  two  woidanwtn, 
«ho  live  in  tte  comnty ;  It  rcqikim  ricb  old  putui*  bad,  ftir 
which  the  woad  crowaff  pajt  the  landlord  from  6L  to  7/>  p« 
•CI*  M  annum,  nr  two  or  thiceyoan,  the  finma  bdng  oooh 
poUaa  to  give  It  up  ibr  that  term,  and  to  take  to  It  a^a  after- 
waida.  at  tha  aid  rent.  The  land  la  plouKhed  early  in  vrtec, 
w«U  hanowod,  and  lown  broadcaat,  at  thick  aa  Brain,  by  nana- 
Alia;  a  graM  doil  of  hamvlng  and  draering  k  ncoeaury  to 
bring  it  to  fine  tiltli.  When  the  ploau  appear,  they  ate  lioed, 
and  kept  perfectly  dean,  in  a  garden  atyb  of  colture,  and  the 
crop  appear!  lomewlut  like  a  Imadcait  crop  of  qiinach:  the 
leavca  are  fathered  by  hand,  in  baaketi,  three  timea  in  a  eeaaon, 
(exc«pi  a  plot  tometunca  laved  ibr  aeed)  and  carted  to  a  mill, 
where  they  are  ground  to  a  pulpy  meek,  bv  Tcrtlcal  wlieela, 
LiiMwri  wiih  iron  platen  and  moved  lound  br  honMi:  thia 
pounce,  or  JclU,  i»  tiien  formed  into  balla,  by  hand,  and  dried  on 
nnrdleB,  in  a  ibed ;  theK  lialb  are  afterwara*  broken  up,  and 
fhrmented,  and  finally  dried  in  aroaU  Inmpa,  aomewliat  r»- 
■emblinghorae-dong  in  color  and  appeamce;  it  iathcii  packed 
up  in  ouks  for  uee. 

OniwiM  coltlTatcd  tograat  pevfecHgn  about  Northampton  ; 
tW  quartoni  known  to  have  been  tent  to  Duventiy  Ur  i 
time- 

jyitecemltlvated  by  aone  fbrmun  for  the  purpoee  of 
faig  sheep  Car  the  acah. 

Fune  in  a  few  ptacea  fiir  oven  ftieL 

7.  Gmu. 

Suppoeed  to  cover  375,000  acree ;  40,000  acrea  in  mendow, 
on  the  border*  of  tlie  Nen  and  other  rivers.  One  ftrmcr  e^yii 
•<  •  great  improvement  on  all  mowing-mcadowe,  incapable  of 
being  watered  is,  to  graae,  onoe  In  two  or  three  yeun,  as  bare  aa 
P^?firfH«»,  and  finish  with  itare  sheep ;  shut  it  up  at  Chrislinaa 
for  mowing ;  thia  is  as  gaod  as  a  top  drcaalng."  Feeding  sheep 
and  rattle  the  cliief  appl'tc«tion  of  ihe  graas  lands,  and  next, 
^Uixylng  and  breeding  Donea. 

8.  Uardent  and  Orchards. 

flood  market  gardens  and  orcliaids  about  Northampton ;  all 
common  articlea  grown  there  weli,  but  meiana,  grapes,  peeghes. 


Md  ptea  applaa  to  be  had  froan 

be  grown  m  the  ooonty. 
9:  Woodt  aad  Plaatatioma, 
Very  exunsivui  there  arc  Ibrcsls, 


ihei 


iwest  the 

and  covering  8  or  10,000 
7'nO  acres,  with  8aiccy 

the  ctMses  and  other  dm 

acres  more,  making  In  all 
coun^.    Tile  fbreii  lands  ^«  _  n— « 
managed ;  the  Crown  hea  a  riglic  to  the 
iiutiiaa.  and  othss  to  Che  nndowvod,  and 
peaiurage,  Ac.  ;  woods  which  are  private 
are  liettier  nnanaged* 
lU.  Live  Stock. 

Cattle  of  the  conntiy,  the  long  horned 

others  introducrd  fbr  (hitteg  and  ttir  dafrr 

Skeip  of  twiotts  bieedai  a  good  many  nr 

Horttt  at  the  strong  black  braed,  becd 

army,  or  huge  wi^gpins.    Blood  "^ '— 

off.  as^the  leeat  blemish  rendcn 

Mm,  a  breed  between  the  Uetkridre  and 


Scoaouiy, 
many  haiwowei 


Bad  roads  I , ^^ ,  ^ 

nufactues ;— •heesfiar  the  army  and  navy  and 
laoe,  woollen  stoffit,  as  taminics,  wdlimaaicofc, 
Several  small  friendly  eodctlCB  for  the  pnmoia 
cansiating  chiefly  of  fermers.  The  Laanact 
thoee  wUdiwas  fbondedin  1797,  meeN  -» 
a  fund  fer  purclMUlag  books  on  affrienln 
nomy,  and  scenw  to  be  a  daKflptiou  of 
— adable.  Agreetaouroeof  hnprwremestf  wwldbe 

,.  up  ofthe  hifcrtor  grasa  lands  ■ 

Ihe  GontiDually  cni|iped  tHkoe 
■ri  able  compaiwn  bstweeii  the 
c:ane  of  Uowrle  in  Pertiuhlic  mmI  theae  of  N 
which  shows  how  very  fisr  bchhid  the  latter 
culture. 


Ingi 
ofil 


.  and  Wfaaife.  aU  oomUer- 
importanob 


tie  geneyally  made  hi  on  gnw  and  finkhed  hv 
on  turnips;  sheep   soneCbnn  fed  on         " 
uraaing  much  better  undentoud 

8.  GardeoM  and  Ortiuards. 

A  periicular  apedes  of  plam 
the  ndghbochoed,  called  the 
u|>an  gravel  and  Ihnestone,  Is 

swers  upon  any  eoil ;  but  doce  not 

vor  so  good  on  any  as  on  UnMaione  or  gravdT 
d«»  land,  the  trees  mn  too  much  to        " 
fruit  in  proportion.     Thae  plvms 
othCTiiort,  and  are  produced  from 
rrom  Til«.  per  neck,  when  BaBtwl  ■■ 


It 
•  good 


7019.  YORKSHIRE,  8,G98,S80  acres  dfTided  Into  three  Ridings,  each  of  wlilcii  b  u  extenrive  m 
generality  of  other  oountiec 

.    70S0.  WEST  RIDING  OF  YORKSHIREL    1,568,000  acre,  of  irregular  country,  hUlT«nd 
ou«  towarda  Ihe  north  and  mort;  level  on  the  east    It  contain*  a  great  extent  of  nirfiwe  w^  «-_. 
huitwniiry,  and  la  the  seat  of  Urge  and  extensiye  manufactumt    A  survey  of  thia  RidinK.  rf 
ability  and  interest,  wa«  made  by  three  brotch  farmers ;  ami  the  reprinted  copy,  as  it  oootains  iIm 
several  genUemen  of  the  county,  wiU  in  fliture  tiroes  be  considered  lua  curious  document ; 
.does  local   opinions  so  different  fh>m  those  considered  as  liberal  and  enlishtened.      I 
Riding,  179p7  MarshoTs  Review,  18ia  SmUh^t  Geological  Jfap,  1821.)        «n*W°»"«-      I 

1.  Geographicat  State  and  Grcumstawcet. 
CUmmla,  modsiate  end  healthy,  excepting  on  the  low  mrfeoe 

•near  the  Ouee;  tain  at  Sheffleld  about  thirty-three  inches  in 
theyeer. 

SurJ^et  Irregular,  but  the  middle  am*  eoatem  parts  nearly 
level ;  arable  lands  generally  enclaeed  with  walb  and  liedgae. 

ifoU  various,  from  deep  strong  ley  to  peat. 

MimeraU.  Coal,  Iinie,lronsaane,kad  and  some  capper,  wUdi 
have  been  vrrouiriit  fin-  uns  pest. 

Ciiwn.  Quae,  Don,  Caider,  Aire, 
aUe.  besides  othan  of  lo 

2.  Praperttf. 
Much  divMkd,  bat  seme  large  estalee,  es  those  of  the  Onkeof 

Nortolk,  E.  Pitswilllam,  Lord  Harewood,  Sk. 

5.  BaUdingt. 

Wentworth  House  one  of  the  laigcet  and  moat  magnificent 
in  the  kingdom:  fann-houMes  bad  and  badly  lituaicd  as  in 
most  English'  counties ;  IxMrd  Hawke  has  erected  a  commo. 
flious  and  elegant  fbrmcty  tea  his  own  use.  (Itcat  want  of 
cottages  for  fbrm  opetalives. 

4.  Occupation, 

Farms  small  Ibr  one  of  400  acres,  a  dozen  under  fifty  {  oc- 
cupier of  IQU  acres  stylad  a  oeat  flirmer ;  few  leaaea ;  Uie  te. 
nants  on  one  estate  warned  on*  because  they  had  become  me- 
thodise :  tenantty  la  general  much  plagued  by  aUemey  slew- 
ards,  who  must  have  nuiinaes  or  make  it> 

5.  Implements, 
Kotheram  plough  general  over  the  whole  district,  taut  one 

horse  caits  and  other  Improved  ImplcmenU  as  wcU  as  better 
plouiths  are  wanting. 

6.  Arable  ImuL 
Hound  manufbcturing  towns,  great  part  of  the  land  held  bv 

manufacturers,  that  by  fermers  not  well  managed  compared 
with  KcoUand,  but  tolerable  cotnpared  with  ouiordiktrtcts  of 
Bngland.  No  grain  will  ripen  on  the  eastern  moorluids  at 
^n  elevation  of  800  feet;  but  on  the  calcareous  wolds  of  the 
East  Riding  it  ripens  oomJdcrablv  higher,  and  at  .WO  feet 
better  than  here  at  800.  Such  is  the  effect  of  a  oalraraous 
soil.  Brstdes  the  usual  crops,  some  fiaz,  rape,  Uquorice,  rhu- 
barb, and  weld  cultivated,  iteme  excellent  remarks  on  fid. 
lows. 

7.  Grass. 
Great  port  of  ihe  county  under  old  pastures,  including  aomo 

aneadows,  chiefly  applied  to  the  finding  cf  Komed  catde ;  oat- 


'a   IToC 


a  Woods  and  Plmdatkms. 
M  uoh  oek  and  ash  wood  grown, 
at  Uie  shloplng  and  man  '        " 

10.  Waste  Lands. 
Two  hundred  and  aisty.fiic  i 

vatloo.  ' 

11.  hmpnwemetds. 

ano  uay  01  iMncaster* 

12.  Um  Stock. 

A  great  variety  ef  breeds  of  cattle  eirida^  In  «ee.h«  Be 
one  generally  preferred.     Neer  Leeds,  whoa 

r'^*^*^*^^^ <"'■"<•«>  rdtRhpotaa 
Ions  of  milk  which  entfieiy  removes  teflaver. 
nerally  used  In  lfaa^gh^  Mtmny  I 

wnoart  of  tiie  district;  sort  hi  Me  ano^c  the  feoMB  a 
hardy  race.  ^^  ■ 

13.  PoMiea/ JRc 
Mam  good  and  maqy 

manuactuna  of  ■K«ti~-rt|. 

branch  of  woollen  goods.    At !  

since  Cbanocr*s  Ume;  at  Retheiam  lr«n-w^tju 

other manufectniea  the  cnnae  ct  the  wedih^tha  Weat. 

ing. 

l*.  Means  qf  Improvement. 

LeeeeSfdlvWoai' 

tiaBS,4c. 


7081.  NORTH  RIDING  OF  YORKSHIRE.  1,311.187  acres  of  bold  hiUy  coantryvith 
wales  and  extensive  moor  lands  chiefly  remarkable  for  breeding  horses,  and  esoeciallT  iIm 
as  Cleveland  bays.    (Tuke's  Report,  im.    MarskoTs  Review,  19jf  SmUiTs  GeSS^M^^ia^) 


.   I.  Geograpkieal  State  and  Gmtmstanees. 

abmate  dry  like  that  of  other  districts  bordering  esi  the 
Oerman  Ocean.  Cold  east  winds  during  the  first  half  of  the 
■year.  Milder  in  June,  when  wert  winds  begin  to  prevail  {  v». 
gcUtlon  not  vigorous  till  June. 

Sail  ami  tttrfiM :  cti  the  coast  clays,  and  U|{htish  sell  en  alum 
4trata;  a4oam  unun  freestone,  and  in  some  ndlles  west  of 
'Whitby  a-derp  rld>  soil :  of  Qeveland  fertile  chalk  andaurfhoe 
Itillv ;  vale  of  York  generally  of  a  rich  sell. 

ifiiMr«/t.  Inexhaustible  beds  of  alum  in  the  hills  of  the 
coukt  and  Cleveland ;  sjmI  the  only  alum  works  in  the  island  car- 
ried en  there;  pyrites  faiiing  round  in  the  alum  mines  sulphur 


waa  Itemerty  cxtractod  Anom  then,  but  aa  it 
dealofoeal,and  pgrriles  are  Mua^  abmidBB 
Neweaatle,  the  manufiKtcay  oTniplrar  waa 
latter  place.    .Some  coal  and  bonitene  la 
much  wortad;  also  copper,  lead, 
marl,  Aa  Ultle  werted  er^indaaed 
2.  Properta. 

ftom  AOW.  to  ISJOOOI.  per  annum 


ht  tfee 


«»j«gl5«  «*  »-  ,.„  v*.',=:rs. 
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STATISTICS  OF  AGRICULTURE. 


Paex  IV^ 


7DS8.  EAST  HIDING  OF  YORKSHIRE      819.900  acm  of  modenMj  wzrtj  nirfiice,  i 
witii  nuineroiu  deep  winding  yallies  ;  not  remarkable  either  for  lt>  arable  lands  or  pMtunic^ ;  but 
dactive  of  horset  for  the  coacli  and  saddle,  and  of  the  excellent  Holdemecs  breed  of  cows.     {Le^k,-^ 
Gentrai  View,  Y79i.    StricJdaMd's  Hav,  1812.    MarsJkatt  JUoiew,  181SL    StnitA's  Qntegieal  M^  1821.) 


1.  Geographical  State  and  Ctreumttances, 

Clhmt€  of  the  wold*  tmwn  and  varUUe ;  N.  and  N.  E. 
wtnda  preTAil  In  winter  and  sprinft ;  in  the  valm  milder; 
mild,  but  not  very  hralihy,  on  the  Huniber ;  rain  at  Hull, 
t vent* .sewn  inches  and  a  half  Twrly  at  an  averairc* 

Soiidt  Ihe  woldjk  calcareoua  loam  ;  of  Holdenivw,  fertile 
clay  a>td  «ti(r  reienlire  riay.  (hi  the  hank«  of  Ihe  Humber, 
from  Paul,  nearly  to  SficTm  Piiinl,  there  are  thirteen  or  Four- 
teen thoutand  atren  of  vart>-land,  of  a  ■ironc  clayey  loam,  the 
produciiveneM  of  which  i-an  hardly  be  couallcd. 

Sank  Ittaml  on  Ihe  Humber  Im  a  modem  creation  bv  (hat 
•atoary  :  kt  tint  beffsn  to  thow  iudf  about  1667,  at  ebb  tide, 
and  to  no  man  pretendnl  title  to  It  (it  belnic  a  detadied  in- 
land), a  K'^nl  of  it  wa«  made  by  (he  crown  in  the  tame  year. 
In  17H7,  l(i<iO  acres  of  the  land  were  embanked  and  under 
tUlarfe,  v<roducinic  a  rental  of  90(1/.  a  year,  with  a  chafiel 
•nd  leveral  farni-hau«es  erected  on  it.  That  |iar(  of  hunk 
Island  which  wan  Hrst  embanked,  was  otii^nallT  about  two 
miles  from  the  shore,  and  many  perhons  are  stiU  livinff  who 
recollect  veft«rU  iiaasinff  between  it  and  the  mainland,  (o 
which  It  i«  now  united  by  a  brtdice  acrosa  a  narrow  channel, 
■erTinK  at  a  drain  to  the  adlarent  country.    It  contains  at 

KMrnt  within  the  bank.*  about  4700  acres,  and  twenty- 
r  families,  and  is  continually  incrcasinff  in  size,  an  ex- 
tcnsiTe  tract  hating  been  recently  embanked,  with  •  |irob«- 
billtv  of  \\%  beinff  rtill  further  enlarxed. 

Mimernlt.  Chalk  and  a  verjr  hard  shelly  limestone,  prododne 
a  lime  little  valued  either  bv  the  fiirmer  or  builder.  Chalk 
of  the  wold*  much  harder  Uian  that  of  the  southern  coun* 
tie'^  l^larl  in  many  vlaces.  Uypsum  in  some  places,  but  no 
mineral  reins  or  coal,  and  in  many  places  not  even  clay  Car 
bricks. 

2.  Property. 

Ltm  divided  on  the  Eart  Ridhiii  than  in  other  parts  of  the 
•aunty ;  perhap*  le«s  than  -in  mait  parts  of  England,  which 
ari*e«  a  ftood  deal  from  the  narure  of  the  county :  one  half  of 
void*  where  land  Is  held  in  little  estimation,  and  occu)ried 
In  laricer  tracu ;  the  other  a  flat  low  coui«try,  |>artly  rich  and 
clayvv,  and  (Mrtly  landy  and  barren.  Most  of  the  families 
hMve'po«ewwd  their  estatet  for  many  centuries,  and  some 
from  the  Norman  conquest :  larR«!»t  \5,(UKV.  a  year,  ten  at. 
lO.'UO/.  a  rear.  Only  three  noMemen  have  aeau  in  this  Riding. 

3.  Buildings. 

Keveniy-four  manorial  hmmes,  of  which  twelve  are  hoItik 
to  dec«»,  nineteen  let  to  tenants  or  remain  empty ;  fbrty.one 
ocruiiit^l  by  their  owner*  {Trmp.  Rtit..) ;  ninety.two  families 
bearinir  arm*  re<iidcnl  in  the  cotintj. 

Farm^hoHset  Kencrslly  tton.\,  erceptinK  on  the  wald»,  where 
they  are  huilt  of  chalk,  ihAti-hed,  and  miierably  bad;  gene- 
rallV  in  vitlaicc^,  exce^itinK  those  built  lately. 

Coltoffta  more  comfortable  than  in  manv  places,  icenerallj 
two  room*  below  and  two  bedrooms  over  them  ;  a  disposition 
In  the  proprietors  to  let  their  cottafies  Ro  to  decay. 

VilLtfct  eon>  Hub.  A  plan  for  insuring  cows  having  been 
Utelv  adoptol  on  an  eitemive  scale,  and  with  strtking  sur- 
<»»*'in  the  north  of  Lincolnshire,  from  which  it  appears  that 
an  average  pavment  of  about  three  half-pence  |ter  cow  per 
vcek,  (oi  sis  shillings  per  .«ear,)  i*  fully  adequate  to  replace 
the  ordinary  lasi«<t  of  cows  by  death  ;  it  is  proposed  to  insti- 
Cute  a  ftimilar  club  in  the  contiguous  parts  of  the  East  and 
North  Ridinn  of  Yorkshire,  with  a  view  of  securing  to  the 
laborer  and  his  fiunily  at  a  tnfling  expense,  the  great  bene- 
flu  of  that  uaeftil  animal,  without  hisrbklng  more  than  one- 
dxth  |>art  of  her  value,  upon  iscrtaln  oonditiona. 

4.  Occupation. 

Farms  in  general  small ;  one  or  (wo  of  I90(M.  per  annum, 
but  from  WO/,  to  VO/.  more  common.  LcaiMs  so  rare  that 
the  surveyor  could  not  recollect  of  one,  unle*s  under  sospi- 
ckws  circumstances,  where  somHhing  incorrect  is  aimed  at ; 
•ome  advantage  intended  to  be  given  or  taken :  where  cither 
the  landlord  wanted  something  more  than  customary  from 
the  tenant,  or  the  (enan(  was  disinclined  to  trust  hb  Umdiord : 

Cat  e>Utes  are  let  in  ftill  confidence  in  this  Riding,  where  a 
•e  was  never  asked  for,  probably  never  wished  for ;  be- 
caiMe  the  tenure  is  equally  secure,  vnd  more  permanent  with- 
out than  with  one.  Many  etUteshave  been  occupied  by  the 
progenitors  of  the  present  tenants,  during  two,  three,  or  fiwr 
ganerations. 

5.  Implements. 

Waggons  here  of  a  had  conatmctian  ;  but  well  yoked  in 
Hie  Oerman  manner.  The  four  horses  are  yoked  two  abreast, 
hi  the  same  manner  at  they  are  |iut  to  a  coach,  two  drawing 
kv  the  splinter-bar  and  two  by  the  pole;  those  at  the  wheel 
drawing  alM>  by  a  swinging  fwr,  which  the  wlwel  h<ir«es  of 
everv  carriage  ought  to  do,  as  thev  thereby  obtain  considerable 
•Ase'in  their  draft,  and  are  less  liable  to  be  galled  by  the  col- 
lar than  those  which  draw  bv  a  lixed  bar;  the  driver  then, 
being  mounted  on  the  near  side  wheel  horse,  dlrrcU  the  two 
laaders  by  a  rein  fixed  to  theouUideof  each  of  their  bridles, 
they  being  cou»iled  together  by  a  strap  pasHing  from  the  inside 
of  each  of  their  bridles  to  the  collar  of  the  other  hone.  In 
this  manner  when  em|rty,  thev  trol  along  the  roads  with 
aafetj  and  cspcdition ;   and  when  loaded,  the  bones  being 


tback 


near  their  work,  and  eonvenlently  placed  ft 
with  much  greater  ease  and  elfiNl  than  when 
Were  the  waggon  indeed  «f  a  better 
would  be  excelient- 

The  ticase  hock,  and  the    bean  hook,    both 
old  scytne  blades  and  used  In  reaping  pcaiie  and 
rulitf  to  this  Riding ;  as  was  the  lime  buncr'*  ferk  tall 
(Seej^g.  A«A,c.) 

T%e  mimti/iHK  </e/gr  b  a  nsefbl  implcfncnt  far 
small  inequaliiics  of  meadow  and  iHtaXure  Land,  and 
th'e  dung  dropped  by  the  cattle.    It  b  a  trmmr  of  wi 
Kve  feet  square  (the  side*  of  which  are  altout  fbwr  incbca 
to  give  it  weight  and  strength),  having  ihnc  b«rs  ef  i 
cd  to  the  lower  side,  the  poinis  of  whicii  are  tfaimiasl  to 
edge*.     Wtien  in  use,  some  thoma  are  drawn  ander  the 
wooden  bar,  and  above  the  middle  one,  to  whidi  th«7 
cd  bv  conk.    If  it  b  wanted  to  be  removed  frooi 
anotber,  it  b  turned  the  other  side  up,  which 
edges  of  the  barsff^om  injurv.    It  b  drawn  by  tw* 
will  go  over  a  great  extent  of  land  io  a  day- 

6.  Endosing. 
The  taste  for  dib  has  been  carried  tee  Ihr,  and  I 

vhich  has  not  and  probably  never  will  repay  the  cx| 

7.  Jrabie  I^nd. 
Two-third*  of  the  wolds  and  one-third  of  the  rest  of  rise  ] 

Ing  under  the  plough;  fallow,  wheat, oaU;  or  &II0V.  : 
beans,  common  rotattona. 

8.  Grass. 
The  marshy  meadows  adMning  the  Dcrwcnt,  a  i.  _  „ 

pastures  in  Holdemew  and  Howdenshlre.  and  the  smalt 

01  paddocks  in  the  imnncdiate  rit  inity  of  the  towns  ^id  iitln.iBL 

form  the  urtnclpal  put  of  natural  grass  laiHk- 

The  aaU  martkrt  on  the  outxide  of  the  emhartmciia 
no  great  extent.    Unless  the  mud  i»  so  derated  n  to  _ 

slantly  above  water  for  a  f^  da»  at  ncwp  ridea.  no  ptaerts  \ 

posMCahion  of  Ihe  tntfaat ;  but  when  vcgetatlan  can  go  «n,  rlw 
Hra  plant  which  takes  poaseMion  b  the  saljcomia  or  ■axr.ptetfr, 
and  next  the  poa  maritima,  which  in  a  •>hon  time  rovers  tlw 
surfkce  with  a  doae  short  sward.  A  lew  sheep  are  -i-ra»tiwi^j 
put  on  it  when  not  too  much  dirtied  by  the  m«d  af  the  1 
tides- 

In  /ayfng  /<a^/u  grass  carawav  and  parsley 
It  bv  some,  tu  prcMTve  the  health  of  the  sheep. 

9.  Gardens  and  Orchards. 

Almoat  unknown,  excepting  among  the  higher  dMaca;  ftr- 
mers  rardy  lue  any  other  vegetable  than  potatoes  asd  tairraf « ; 
cnUagers  cultivate  their  gardens  with  more  caic  than  che  6u^ 
mcr*. 

10.  .Woodlands. 

<>f  no  great  extent  in  proMttoD  to  the  \ 
plantations  made  on  ihe  wolos. 
11   ImprovemeiUs. 

HoldemcMi  drainage  an  extensive  srork  of  the  kind  on  dw 
east  side  of  the  river  Hull;  it  extends  over  nasriv  Itjaottmsm^ 
and  is  managed  by  commlssiaacfs.  V'arieoa  oaher  estcsMise 
drainage*. 

12.  Livestock. 

Holdemess  cattle,  remarkable  for  (hdr  Uege  siye  aaid  A«a- 
dant  supply  of  milk,  prevail  universally.  This  breed  »  safv**- 
cd  to  have  been  introduced  fkom  Hulund  ahoat  a  cewtar*  «Bas 
and  Improved  by  attentive  management.  The  laic  ISir  ii 
Stridkland  the  greatest  modem  breeder  la  the  dbtrict. 
ing  a  principal  oiiject  in  most  parts  of  the  Ridii^  aad 
in  HoMcrnesa  when  the  pattnm  are  rich. 

SMeep  formerly  the  Holdemcsa  breed,  reaarabKnc  that  af  Lm4 
oolnshire  and  the  Wold  •hccp:ii«v  tlw  LetocMcr  Md 
other  breeds. 

Hormt  for  the  coach  and  addle,  the  grvid  brancii  efl 
in  this  Riding,  and  as  many  or  more  prodaced  in 
to  ite  extent  than  hi  any  other.    Bat  it  b  allowed  by 
the  breed  has  of  late  much  degenerated,  owbig  to  the 
tion  of  the  tkrmcn.    About  twenty  vean  mo  a  creaa  of 
was  introduced,  bv  which,  though  good  *Mldle  heean  wen 
dnred,  the  coach  horse  waa  lost,    lliis  cnor  dbcwecnd.  aai'  mm> 
po*ile  and  still  more  pemlcioaa  one  was  pr adored  bv  the  f 
duct  loo  of  heavy  black  stallions  flmm  lincniMhlnL 
produi-ed  a  mongrd  breed  whidi  srill  not  be  gsc  ild 
aevrrzJ  generations,    la  breeding,  some  casiraie  the  fed 
suckling,  and  think  It  a  preferable  praetioe  to  (hat  of  (ha 
Riding. 

RmtAlfs.  About  twenty 
10,000  acres. 

la  Political  Economy. 

'SiA  more  than  140  miles  of  tanrpike  nad  fat  the  «1 
Riding ;  few  of  these  good,  and  the  cnm  roiuh  and  1 
bad;  manulactures few ;  -h'tr  Inrt  glar  irln  s.  imp  fiwali  {, 
oil-milU,  cordage,  sailcloth,  paten(  whalebone,  brtrk.  tiie.  m. 
tery,  Ac.  at  Hull-  White  lead,  and  Snanl^h  white  for  wl 
prepared  ftom  chalk,  at  Heswi.    IJowden  coane  caava* 
nail  bag* ;  near  Diiffldd  spinning  and  wearing  tow     ether  i 
nufacturvs  near  York.    Several  agrtruUiiral  1 
books  and  iinplementa  at  Howdcn. 


7023.  DURHAM.  582,400  acres  of  surface,  in  some  plac(>sinount&inon.«  and  inmost  placet  hilTjr;  the  aoO 
in  flrreat  part  pndr ;  the  agriculture  generally  approaching  the  liest  mtxlel,  that  of  North umberiand,  and  lb* 
county  (listinguishod  by  the  Durham  or  Teeswater  breed  of  cattle,  and  by  iu  load  and  coal  mines.  Thcee^ 
lebrated  farmer  and  l)r(H^der,  Culley,  was  a  native  pf  this  county,  and  fanned  here  as  well  as  in  NorchuiDber. 
land.  {Granger's  General  View,  1794.  BaUy's  General  I'iivo,  18ia  MarshoTs  Btmen,  I8ia  Smitten 
Geological  Map,  1824.) 

.  _,  middle  or  end  of  Jona.    Oenctal  tlma  of  bars* 

'    1.  Geographical  State  and  Circumstances.  ginnhig  of  September  to  the  middle  of  Ouot«r. 

CthmUe  nne  and  mild  in  the  lower  dittricts,  but  oq  Cronfell,         Seitt  priodpally  day  loam  and  paat ;  the  1 

the  highest  land  In  England,  being  MOO  feet  above  the  Ic.  the  western  part  of  the  county  or  leads»ne 

«el  of  (he  sea,  mnw  fh>qa«nUy  liM  from  November  till  (he  a  (ract  of  ralcaraoussaB  In  (he  laNthir  of  (he 
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STATISTICS  OP  AGRICULTURE. 


PamIV. 


taMH.  UmsI  mod*  flf  Mtlnc  tunm,  is  to  fix  a  nnt  ris  «r 
nr«lT«  nMMilw  teftm  th*  nplraftlon  of  th*  Imc;  bvt  upon 
OB*  of  tha  lainMt  citatai  In  Um  coonljr  (th*  Bart  of  Tmk> 
crraic^l,  Um  tciiMU  ha  vc  aa  ttlkr  d  than  ium^two  ymn  and 
a  half  or  thrae  yaan  b^an  tha  cxpiimiien  of  the  Icaaa^  vhldi 
1«  a  matoal  bcont  to  both  landlord  and  tenant,  and  Is  at> 
■ended  with  le  many  advaataflet,  that  U  ia  In  a  fldr  w^  of 
being  feneraUy  adopted. 

X  BtOUHnga. 

Panncrtaa  ibrmcrtr  very  ahabby  and  III 
trtiad,  now  totall;  dfillerent.    The  moot  appreied 
ftarm  or  dUtribntiitK  ttic  varioai  ofiloet  la,  on  the 
and  north  iddca  oft  ravtaiwaiar  naial' 


badfvWMtbpllald 
dtaecMd  the  hoy*  and^cla 

In  •  anovt  \ 


whinwit  a 

ofeqaal  n 

oeftaln  munber  of  plants  hi  each  aq^ 

be«ame  acrumte,  ncnter,  and  tiftn 

Man,  all  the  turnips  In  the  eonnty  wc 

bo^TN  at  Italf  tbc  espana%  and  betttr  Aan  I7 


in  ft 


797 


Motpam,  (^.  797.)  whidi  hjnwrally  divided  hitp 
helnic   1«^ 


ifbr  eattleof  dUlbicnt  affes  thatouth 
open  to  admit,  the  tuo ;  and  ibr  ttie 
irawn,  and  alio  iortheiake  of  cleanllncai 
and  health,  the  fivm-luMMe  (a)  is  renao»ed  tn  front 
thirty  or  Ibriy  yards ;  between  which  end  the 
aonth  wall  of  the  fold  k  a  imall  court  Cor  coals 
and  vottiiff  penltry  ;  the  bam  (A),  is  18  feet  by  60, 
with  thraahinK  machine  driven  by  honHEs,  water, 
wind,  or  steam  ;  on  each  side  are  sheds  {e  c), 
over  whMi  are  Rraaarles ;  berond  these,  as  winaa 
to  the  niahi  sqaaie,  are  shen  {4  i\,  upon  which 
are  built  com  stacks.  One  of  thene  sheds  is  Ibr 
winterinK  yaarllni;  calves,  the  other  for  holdinc 
Implements  of  the  laiser  kind.  On  the  east  <7 
the  main  square  is  the  stable  (r),  and  in  the  we»t 
a hanacfcr  rows  and  ibttinic  oxen  (/),  each  16  ibet 
flgec  Over  the  pix  styes  U),  are  poultry 
whicAi  open  into  the  oourt.yaid  of  the 
E,  aa  tha  pimerias  do  into  the  md-yaids  Ibr 
wlntarlnn  youn|{  cattle,  (A  A ) 

Cattsurst  of  stone  and  lime  and  tiled  t  floor  of 
Itme  and  sand ;  the  Uvlnn  room  fifteen  feet  bgr  dz< 
I,  and  the  oow^MNue  nine  fbet  by 


by  48 


4.  OccwpaUon. 

Fkrma  Renetally  large  tn  thenanh.aoaieftmn  VMV.  to400(tf.a- 
year ;  in  various  ports  tema  from  SQL  to  1001^  and  fVom  100(. 
to.lOOOr.  or  IflOQ/.  a  year.  The  capital  neocaary  Ibr  such  fkrma, 
entitles  the  Ibrmen  to  a  Kood  education,  and  sivps  them  a  spirit 
af  indepnndcnoe  and  enterprise,  that  is  rarelv  Ibund  amonast 
teoecttpienofsmalllbrms  and  short  loBiea.  Their  minds  beuM 


I  to  conviction,  thev  m  ready  to  try  naw  experiments,  and 

evov  benciieial  improvement  that  can  be  learnt  in  other 

districts;  far  this  purpose,  many  of  them  have  travencd  the 


adopt 


most  distant  parts  of  the  kinadom  to  obtain  aRricnltural  know< 
ledfie,  and havetransplantadevefy  practice UMy  thooiibt  sape> 
liar  to  those  they  were  aequaintM  with,  or  that  could  be  ad> 
vantafloouidy  poraaed  In  tnelr  own  situation ;  and  scarcely  a 
year  paeMi  without  some  of  thera  makinK  extensive  aiplcul- 
iuMl  loun,fbr  tha  sole  ourpose  of  examining  tha  modes  of  rat. 
tuiu,  oi  purehaainR  or  hmng  the  moat  improved  breeds  of  stork, 
and  aaelnff  the  operatlens  of  new  Inventad  and  mere  naelbl  im- 


5.  JiHplttltCfltt. 

Of  ttw  moat  amoved  kfaid;  andaomeof  lheee,astheplou^, 
ditti,  hone  hoe,  Ac  awe  their  chief  merits  to  the  improvements 
af  Bailey.  A  pair  of  pruning  shears  recommended  as  preHaable 
to  thoae  In  common  nae  fiir  cuttinfc  hcdoes.  They  con^st  of  a 
strana  ihant  knifc,  six  inches  iona,  movuiK  betwixt  two  square 
adfledcfaacia:  the  upper  handle  is  twoibat  six  Inchas  long,  and 
the  ether  two  fcet  three  hidiee.  (Ss*  AKueioMdia  of  Oardns. 
^f.  135*.  Jig-  »«•> 

6,  Efteioiures. 

Siae  of  fields  varlca  with  the  aixe  of  tha  flvma;  In  some  parts 
from  two  to  six  or  eij^t  acres -.li^thanoftlicm  parts,  where  the 
farma  are  larB&  from  90  to  100  acrak  The  quirks  should 
never  be  nlantadneanr  each  other  than  nine  Inches,  and,  upon 
good  lana,  a  fboC  Quicks  ftor  or  five  years  old,  with  strong 
clean  stama.  are  always  to  be  prefaied  to  those  Chat  are 
mr  and 


younger 


smaller.  'It  is  a  custom 
year 
but  It  checks  their 

1,  and,  when  £ey  grow  old. 


in  some  parts  to  clip 


young  quicks  eveiy  year:  this  makca  the  frnoe  look  neat  and 
snug,  bat  It  checks  thdr  growth,  and  kecpe  them  always  week 
hiaie  .     .      -*' 


open 

stroni 


at  bottom;  while 


thoee  tliat  are  left  to  nature,  get  strong  stems  and  side 
brandies,  which,  by  Interweaving  one  with  another,  make  a 
thick  ana  impenetrable  hedge,  aira  if  cut  at  proper  intarrals 


(of  nma  or  tan  years),  will  always  maintain  its  superiority  over 
these  that  have  been  dipped  fivim  their  fint  planting.  In  point 
of  profit,  and  of  labor  saved,  there  Is  no  oomnarlaon ;  and  fat 
boautv,  wa  pecfrr  nature,  and  think  a  luxuriant  hawthorn.  In 
ibil  bloom,  or  laden  with  its  ripened  (hiit.  Is  a  more  pleeslng, 
enlivening,  end  gratifying  object,  than  the  stiff,  ianaal  sama- 
neas  produced  fay  the  shcats. 

7.  Arable  Land. 

Tranch  ploughing  practised  by  a  finr  In  breaking  up  gn»- 
landh  About  17S3,  whan  horees  were  araroe  and diear,  agood 
many  oxen  ware  used  Ibr  pkmdiing  and  carting  about  tha 
tern, but  afler  a  finr  veaia  trial,  thev  were  givet  up;  thev 
ware  hamaaaed  both  wfth  yokes  and  ooUan,  and  only  fJougfaad 
laUf  a  day  at  a  time. 

raBsiiJjiig  on  all  soils  once  In  three  or  fear  year^  was  general 
Chnogh  the  county,  till  the  intnducdeo  of  tumne.  im  soils 
Improper  te  this  mot,  the  naked  fidlow  adO  prevallsj  but  tha 
qaantitv  of  fikllow  probably  on  all  sails  will,  after  a  bmg 
sarlaB  or  good  culture,  become  Ibm  neaassary,  and;may  In  many 
caaas  be  finally  dlapenaed  with. 

TVmalpe  were  fnt  grown  In  the  nertham  parts  of  the  county 
about  iftSb  Proctor,  the  pniprietar  of  Roeh,  bnm|dit  Andrew 
Wllley.  a  gardener,  to  cultivate  tumipa  at  ]iodi,lbr  tha  nor- 
peiaoir feeding  cattle;  that  WiUcy  afterwards  settled  at  Lea- 
bury ,  M  a  gardener,  and  waa  em|^oyed  Ibr  many  years  to  sow 
turnqis  Ibr  all  the  nelghboihoed :  aiMl  hte  boalness  this  wxy 
eat,  he  was  obliged  to  ilda  and  sow,  that  ha  might 
the  mator  onantity. 

Bethig  tenttpe  was  Introduced  at  tha  same  time,  and  at  fint 
ptaadsed  by  gardencn,  and  other  men,  at  extravagant  wi^ea. 

ainoe,  had  tha  merit  of  fiiat  re- 


ildaslan,al 


dudngthaprioeof 
topemrmthe  wed 
Tat  mode  he  took  wi 


thhfiy  veais 
"hoemg,  by  teaching 

cauuly  aa  well,  If  not  Ibetter  than 


boys,  girls,  and  wi 
r  not  better  than  men. 
i  Anpleand  h^iiUaua ;  by  a  Uchtplaii«i^ 


''»'■''' 


j_i_jSft/*"* 


The  broadcast  culture  of  tnmlpa.  In 
county,  was  not  {nftrior  to  any  we  ever  saw ;  and  te 
accurate,  regular,  dem  hoemg,  superior  to  w! 
served  hi  Norfirik,  KulMk,  or  other  tuni^  die 
have  frequently  cxamlnad.    ( AaOy.) 

DrilU^  timum  was  fint  tntrodaced  te  tha 
1780.    MDtoig  this,  aa  well  as  other 
with    Tuil,    whose  fint   work,    i 
AwwgkorfiV  Jfii>>eii*ry,  appe««d  la  1731. 
Craig,  of  Arhlgland,  in  DumfrtMhlrew  b^pn  to 
about  174A:  and  next  we  find  Phl]inUoward,«r 
faig  in  1755f  and  Prinile  (hilling^ firara  fab 
TuUls  book,"  tai  17M  or  17»7.    ^Inaiam  Dn 
well  acquainted  wtth  the  turnip  culture  fa 
been  purnoedy  sent  toreahU  fa  i' 
yean,  where  the  beet  cultivattai 
tlon,  not  only  of  saetag  but  of  making 
manual  onerations,  and  of  every  ndnntia  fa  ibe 
eenvlnced  of  the  aupcrforhy  of  PringhAi 
be  had  aecn,  dther  fa  Midblk  or  dn 
when  he  entered  to  Fwnmore  ibnn, 
shtre,  he  inunedlately  adapted  the 


10  the  amount  of  100  acres  yeerty.    Thou|^ 
ndi^bon  Billowed  the  cxunpleb  yet,  no  « 
an  actual  or  rentMrlng  frraicr,  adopt  the 
it  was  Immediately  fciiewed,  net  only  ' 
vicfaltv,  but  by  thoee  vaqr  fannen  a 
croDs  mey  had  aean,  fiar  tan  or  twdve 
toUMlrown:  tha  practice  fa  a  flp 

8.  Grass. 
NotmuchddgiMBln  thacoumty. 


9.  Woods. 

Not  veiy  numcraua,  thougha 
wood  by  d»e  prapeieton  of  the 
Artificial  plantatlana  iMng  fa  1 


cdliedes 
part  ef  the 


faal 


11.  Livestock. 
Cattle  tha  short 

cattle. 

SAscpk  the  Cheviot,  heath,  and 

maxima  of  breeding  were  introduced  Into  the .  .. . 

BakcwaU's  fliat  disdplea.  Cnllay,  of  Sooth  Dmham^  wdl 
Cor  his  work  on  Live  Stock,  previous  towhieh,  **Um 
and  *'lwge  sia^  wctc lookad upon  as  the prfadpalcf 
of  exoeileno^  and  a  sacred  adberence  to  the  rale  af 
breeding  vrithta  die  canonical  decree  af 
those  pnifudlcea  are  at  this  pertod,  fa  a 
away ;  and  the  prindfial  Ikiiuas  of  this 
classed  amongst  the  noat  adandlle 
who  have  puiaucd  It  with  an 
that  have  not  felled  of  success. 

Jfonat  fcr  dranfpit  bnwgbt  nun  dydcsdafai 

GeaU  are  kept  fa  mall  numben  en 
vlot  hills,  not  so  much  as 
aaaerta,  that  die  Aeep  fiorks 
pasture.    Thkt  pnbably  m^y  be  Aa  caae,  aa  it  Is 
that  goats  eat  soaaa  jrfaats  wWi  ' 
polaoai  to  other  Unds  of  dam 
made  of  these  goals  1%  f roan  thdr  aallk 
whe  coma  to  Weotar  fa  die 

12.  Polilkal 
Roads  of  whfa 

tares,  ghrves  at  Hexham,  plah 

erf  hats,  and  alaa  ibr  those  of  tha  hii^ 
afewplaces;  and  a  variety  of  wurl 
tnde  and  mhioa  at  Ncwoaaiia.    No 
BaUcy  holds  te  litde 
WW  eetabUshed  fa 
inoome  af  Its 


BV« 


lumben  en  many  bhcs 
I  covert  of  nrafit,  bat  tl 
I  are  haallhVT  whew  a  i 


od  hIb  of  luc  imttT  iBproTod  In  lUuricuUiin.  TI»h 
M,  Hid  or  J.  cTCurwn,  Su  In  Held  Eulliin,  hmn  unirih 
rhiell.HhrultiliilLuidcnilutermilll,  DUf  be canildr 
tTmiriam,tfJ.Blllrr,amlG.aiUry,imit.     jitntaTi  Kl 


■Mtk    ■  MMd  Mj  wAmUW  kWkw  jT  jlj.H  aiid 


MB^^SdB,  Ihonti  mMM  1.IM1  ■»!  lii^—l  Iklk 

i£r?ft?VkF»i'iiSSS^iiii'M?.'S'*''^' "" 


TVS  WESTMORELAND.    UO.ISt  acnt,  clilraT°<'n«nti]n  >iidii 
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L  tlardea aadOrdianU. 
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AGRICULTURE  OF  CHESHXRB. 
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■^nSTaSCB  sir  iSTluSiil.  ■!>(•<<' 

Vm.  WILTSHIRE.    W7K,IX»tcmormiri  lurticc,  nutlT  cbilkr  downi.  uid  iKrtlr  Hcb  nit  land  i 
•Uwl  clweH  utd  buun,  bt  cUtle,  pifi,  ud 
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Put  IV. 


•bled  to  hNcd  carlj  Umlw.*  Aa  loan  m  th«  lamba  w«  able  to 
traret  with  thcewea  (perhapa  ftbont  the  middle  of  Much),  the 
flock  it  out  Into  the  vntR-mcadowK.  Care  is,  or  oocht  to  be 
tainn  to'nuike  than  m  drr  aa  poatible  for  tome  dart  befbre  the 
■heefi  begin  to  feed  them ;  and  on  account  of  the  quicknni  of 
the  BTa)K,  It  b  not  omial  to  allov  therra  and  bunn  to  go  into 
ihein  with  empty  bcllien,  nor  brfore  the  mominx  dew  U  gone. 
The  genrwl  hoiin  of  (mUng  are  from  ten  or  eleren  in  ihe 
mnming  t'll  four  or  f'*^  In  the  rwning.  when  the  ^heep  are 
driven  to  the  fn'd,  which  at  that  time  of  the  year  is  Kenrrally  In 
the  hirW  fallow.  Thegnw  l«  daily  tiurdled  out  ui  portions, 
according  to  the  numhiir  of  shcvji,  to  pr-Tent  their  tramplinc  it 
down ;  but  a  few  spacn  are  left  in  the  hurdles,  (or  the  lamhs 
to  get  through,  and  fiwd  forward  in  the  rich  gtaai.  One  acre 
of  good  graai  will  lie  sit(Tici«-nt  for  !Wt  couples  for  a  dav :  the 
great  ohiert  is,  to  make  the  walrr-pnMS  last  till  the  barley 
sowing  fat  finished :  the  meadow  is  then  laid  up  for  hav- 

The  mvttT.mraiUmfi  ef  Otrhetton,  a  Tillage  sla  mil«  N.  W. 
nf  Ameslturr,  have  been  long  cplebr*t«l.  What  is  called  the 
long  ifrnmot  the«e  meadows  Is  th«'  a^rrottit  tIaUmifira  or  blacii 
couch  "  one  of  the  worst  grawrm,"  say*  DsTi't,  "  In  its  native 
state  which  the  kingdom  prodiires,  and  the  peculiar  nlague  of 
the  farmer%  of  that  district.  It  us^ially  abounds  in  «ucn  arable 
land  aa  ts  too  poor  to  bear  the  v,  bite  crouch  (Tritititm  revem), 
and  is  the  general  and  alnmst  onlv  berboge  of  the  old,  num. 
baked,  wom.out  downs,  and  in  that  situation  is  to  coarse  and 
wiry,  that  no  cattle  will  cat  it-  It  forms  a  thick  toogh  cover, 
tng  over  the  lands  which  pimms  itself,  and  destroys  everr 
thing  else.  Rut  in  these  meadows  when  fed  abundantly  with 
water,  it  is  of  a  Juiry  nourishing  quality,  and  makes  the  moat 
desirable  hay  in  the  district,  paracnlnrly  (br  sheep.  These 
meadows  are  not  laid  out  In  any  refpilar  fiirm  for  watoing, 
th«  supply  of  water  being  too  partial,  but  they  depend  entinjy 
upon  the  floods ;  and  being  tltuatea  at  a  sharp  turn  of  a  nar. 
row  part  of  the  valley,  the  water  makes  an  eddy,  and  depodu 
its  si^liments  upon  tttem. 

The  substratum  of  these  meadows  b  an  almost  entire  bed  of 
loose  flints,  in  which  the  roots  of  sraaa  freely  run,  and  produce 
atrons  succulent  shoots,  which  fitU  down,  and  taking  root  at 
the  ^nts,  send  ibrth  other  shoots,  which,  in  Uke  manner, 
drop  and  root  again,  so  that  the  stalk  Is  fVequently  eight  or  ten 
flwt  in  length  fVom  the  orlvinal  root ;  and  thoush  the  cup  is 
exceedingly  thick,  it  is,  perhaps,  not  eighteen  inches  in  height. 
Rot  this  graas,  tnouKh  very  abundant  in  thme  two  meadows, 
prevaib  in  moot  of  the  meadows  which  lie  below  them  on  the 
•ame  stream;  and  whenever  tiw  winters  are  productive  ot 
floods,  the  graw  in  all  of  them  Is  abundant  in  quantity  and  sue 
culcnt  in  quality,  and  tlie  hay  is  exceedinglv  nutritive;  but  in 
a  year  when  water  is  v-nrce,  their  produce  is  ntrcmcly  imall, 
•lid  of  a  very  had  quality. 

On  esahiining  other  meadowa  in  different  boumea  of  this 
district,  we  find  tlie  same  grass  unlfermly  to  abound  in  those 
situated  near  the  spring-heads,  and  which  in  lome  years  have 
plenty  o**  wa'er,  and  In  othcn  none  at  all.  The  sarne  remark 
on  its  variiMon  in  quality  and  quantitv,  according  to  the  wet- 
newer  drynevs  of  the  wiiitt^,  K  equally  just.  The  moat  pro- 
bable way  of  arcountiriK  ibr  it  is,  that  it  is  almost  the  only 
man  common  to  water-meads  that,  will  staitd  wctanddrv; 
for  though  I*  nourishes  most  when  under  water,  vet  no  drr 
weather  will  kill  it. 

Lilt  Stock.  Cattle  few  in  this  district ;  oxtn  not  generally 
under  the  p'oueh ;  sheep  the  chief  stock  and  the  basb  of  the 
Wiltshire  Lk)wn  huslnndry ;  object,  folding  and  wool ;  breed- 
hfig  a  CI  n  equence  rnthrr  than  a  cause  of  keeping  sheep. 
Hones  a  h  ^vy  very  unsuitable  breed ;  great  error  m  principle 
of  brefw*'  rs  hire  as'every  where  among  the  old  sduiol,  that  of 
enlarging  the  size  of  the  animal. 

7035".    North  Wiitshire. 

CWm  tc  milder  than  that  of  the  S.  E.  district ;  soil  not  so 
nnifonn ;  undfr-ttratiun  broken  stones,  and  suifkce  reddish 
ca'carmus  loam. 

Proftfriy  more  divided  than  in  the  east  side  of  the  coontv. 

l^liiinfTt.  rharlton,  a  noMcpi'e,  by  Inlgo  Jontv.  inarms 
generally  enclosed,  and  chiefly  under  grass,  and  app'ied  to  the 
makinK  of  cheete ;  Wm-h  from  fourteen  to  twenty-one  years. 

Sadch  farmeji.  "  Wi'hln  thete  trw  yean,  several  of  Ihe 
l^reat  laitdholdm  in  Wiltshire  have  introduced  into  this  dis- 
trict Scots  farmers,  who,  from  a  fuptiosed  nuperior  skill  in  the 
science  of  agriculture,  have  leaxs  for  twenty -one  years,  with 
BcarreW  amt  reKtrictioru  as  to  husbandry.  The  ancient  pastures 
■IV  allowed  to  be  broken  up,  buildings  are  erected  fur  their  ac- 
commodation at  a  low  rate  of  interest,  and  •  di'gree  of  counte- 


tb* 


.-»« 
•_■*« 


the  dm.  tlieae  nm  give  nominally  a  large  loi  iv  thrr 
nrms;  bat  aa  their  maxna  b  to  pav  ncithtr  iryain,  tr^e.  x 
parochial  taxes  of  any  dcKripiion  (theae  dan  aad  mrsn  bna* 
all  included  in  the  tent  lercUd  bv  the  laMllard),  I  Un  vvt^ 
doubts  whether  the  ad  vanti^|es  held  eat  to  the  lnA.osQ.r.  r-A 
be  ultimately  any  increaoe  of  net  cash  faito  tbeir  fcr\*r>.  i 
strong  loamv  counties,  or  in  rich  sands,  I  »m*rmrv:t '■'•.■* 
may  be  ma^  bv  an  economical  evsfan  of  batbseiir  -r--  :*■  '' 
lage ;  but  the  practice  of  the  8co«s  finncrt  uat  toAndu  -■  •^• 
or  watcT-mcadowt,  will  never  make  tttem  nek  <■  »k.  [>--•- 
farms  of  WUtshire;  and  iftbe  Downs  bctaoken  sf  H  '  > 
nants,  who  have  no  stock  to  maintain  them,  the  land  i--^  "^ 
fkrmer  will  loon  come  to  poverTyiagrtber.'(Osis«174-b  i  ^' 
these  fiinnas  was  the  unfortunate  frtmrlay,  who  was  ti'i- 
niined  bv  the  speculation.  Of  hb  fisnninc  «e  knew  n^  t 
not  arc  we  aware  what  description  of  Sooidt  Cnnm  O-'  c 
have  been  whoae  husbancta^  fan  an  inlmd  timlpdi«ni-<  ■'  -  ^ 
embrace  shen».  On  the  Earl  of  Suffolk^  estate  ai  I M-' « 
sonr>e  Rerwickslilre  farmer*  were  tntrodared  ia  Ty_°°',  * 
our  means,  whooe  chief  obVect  was  the  sheep  w*tr  U-^ 
Suffolk,  however,  who  b  a  weak  man,  withrsit  aa  f^^^  ^ 
hb  own,  got  ao  alarmed  bv  Ms  &milv  at  the  idrs ^brru-.  » 
old  turf,  that  he  bought  up  the  Icbmi  of  tbe»  tevien  >■'»  < 
aa  aoon  oa  they  were  granted. 

The  oroUe  nart  of  thb  district  b  eai  the  ne»tk-ee«  t^T- 
being  a  part  of  the  Cotswolds  hills,  and  tieated  like  t^e!r 

Gnua  land  )irevails  almoat  to  the  exrta^nn  cf  sr»i>  "■■ »  '^ 
wet  and  beaw  lands :  their  management  of  tase  macfc  i!-.•r•^-•-. 
bv  drainbtg,  'manuring,  winter  burning,  early  iwwiac.  ^ 
feeding  and  mowing  every  piece  of  land  sherWr^^'  {> 
grand  obiect  in  these  Impnvemtsits  is,  to  get "»«  «"■  "^ 
far  the  cat  tie  in  the  spring,  and  tbocby ,  ia  fact,  i»  ito-^  -^ 
winter. 

The  cheeae  of  this  dlrtrwt  was  manv  vsais  nAl  ia  tV  Lrran 
market  br  the  name  of  Gknicesaer  cheese;  h«  it  t» '  »  •' 
fectly  sre(l  known  bv  the  name  of  «  North  Wltahm  O*  » 
It  was  at  first,  doubtleas,  an  imitatkai,  aad  pcriup>  as  b-r  e 

one,  of  that  made  fai  the  vale  of  Olaocetter.  bet 

allowed  by  many  to  be  at  least  equal,  if  not  mprn*. 


equal,  tr  not  m| 
I  GlooceatB«hh«, 


fein>- 


i«  w 


cheese  of  the  &varite  district  of 
of  Rerkeley. 

CnnirnM  not  niuneroos ;  some  tmm  Woottoa 
pl)-ing  the  markets  of  Cricklade,  Ciiesicealw,fa. 

OrcAarrf*  fkaquent  as  an  appendage  to  brm-l 
cidfT  made. 

H'ootf  frniuent  in  hedgCTDvs,  bat  not  in  attaaet. 

Irrigatim  not  oommon ;  aprtngt  acaaty,  aaid  lard  f^  »>■ 
aorbent;  alleged  they  prodacc  ooane  giaasbattiiatt  <b4 
to  its  not  being  mown  in  timck 

6.  iJvr  Stock.  ,^ 
Cattle  of  the  long  homed  breed ;  Deraw  Imd.  aad  f^ 

Iwtter  fbr  fatting,  bat  it  b  qucMtianable  if  ihei  at*  r  c^  '"^ 
thedairy.  Breedhig  cattle  not  the  fifahiOL  "Thed-rr^t 
aav,  that  the  advantages  which  their  atuaiiiai  ipW^"^  ' 
aending  their  veal  to  London  and  Bath  maiken,  msk«»i'-'* 
their  interest  to  fat  their  calws  than  to  «eaa  thece  far  -'' 
but  the  opponents  tif  the  long  homed  cows  say,  lh«i  it*  "j 
are  generally  so  tigly,  and  the  helfrn  fregneatN  «:'^  « 
milkers,  that  the  brmers  axa  never  certain  rf  Ymcwt--''' 
they  would  wish  to  keep ;  and,  thetefrte,  they  fitkr '  *< 
cows  (of  which  they  can  have  a  choke)  to  hncdiat  titr  «ai 
to  use  horses  far  the  plough  instead  of  ona.  ^^_ 

Jfaii.vaA«7tbtrf  fai  the  district:  some  far  fbidiBr,  «>«■  ^'V" 
purposely  for  fitting :  fbr  these  pufpovs  a  kind  to  « •  ''■  * 
kind  to  stand  (till  nerewary  -.  the  WOtahire  ancven  tlu  vroe 
purpose,  and  the  I.cioester  the  latter. 

There  are  vet  left  bi  North  WHItt  a  few  fteckK/ihe  ^' 
Will«hire  horned  aherp,  raaeaKina  qnalitieief  pafer'->'  '*^ 
ffar folding  and  fhttiBg.  Thevstandahoct  in  tbrler.  ^  ' '"^ 
under  their  belUcs;  are  wide  and  hcaw  ia  the  hir<!  C'^T* 
light  in  the  fore  quarter,  and  taa  all  thtk  Jbih.  ^nii  tv  ^- 
mannoK.  and  quick  piercing  eves.  Tbaae  an  ia  tkc  bw^  ' 
a  few  fnxmtn  near  Rroad  HinCoa. 

7.  Political  Ecommt^.  ^ 

AaaffUeaUtiabttk  SatntU  It  b  trfwrvcd,  Oat 'hr  tvi>rAr 
roads  are  numemua  and  good  ia  moat  jriaces;  thm  -r^  , 
evtensive  woolloi  mannftctnres  at  SaliaUin:  abe  r,t<'~ 
superior  evceilence  there;  carpets  at  WTBbd.  i^--  "*' 
woollens ;  and  of  snperfbie  broad  cloths  at  a  giesi  bsst'  t  •  -^ 
No  agric-ultural  acxrietv,  but  manv  Carmm  said  odtm  w  =>»' 
hers  of  the  Bath  and  Weat  of  Eaglaad  Sodaty. 


7a'J3.  DORSETSHIRE  5\^XA  acre*  of  undulatinR  surikce,  in  frmt  p«rt  cbalky  ioil.  and«fc*ntf«! 
from  the  time  of  the  Romans  for  its  pleasantnoM  and  fertility.  Like  Berkshire  and  soiwotlicr  a'ur,';^ 
it  is  called  by  the  inhabitants  the  jiarden  of  England.  It  is  chieflr  under grmaa,  and  is  celcbnted  r^^  -^ 
breed  of  sheep,  which  bring  three  lambs  in  two  years,  and  for  its  watered  meadows,  of  whicli  Ba>«Hl.  t 
thU  county,  has  given  a  valuable  account  {Claridge^t  General  Fiew,  1791  Stevensoifs  Gemtr^  '>« 
1812.  Marshal's  Review,  1817.) 


■    1.  Gei^aphicai  State  and  Circumslanees. 

CfjwMrfe  dry  and  salubrious  r:«ther  than  mild  and  bland ; 
iuppased  colcm  since  tlie  elevated  downa  were  denuded  of  their 
native  forests. 

SuU  chiefly  ch.-ilk,  next  c!ay,  then  aand,  aad  of  loam, 
gravel,  he.  nearly  eoiml  and  moderate  portions.  Chalky  and 
Bondv  mil!'  of  the  uplands  rcrv  thin. 

No  mrtnlHc  min<«  or  cnnln,  but  the  pen '.nsola  of  Portland  four 
miles  and  a  hnlf  in  leniiib  l>f  two  in  tircadth,  one  entire  quarrj 
of  Portland  stone,  lo  cxtensiii-cly  used,  especially  in  London. 
Potters  clay  found  In  various  pans  of  Uw  county. 

2.  Property. 

Estates  l.iree  comrwretl  with  fho«e  of  other  counties ;  some 
of  the  principal  under  the  mre  of  land  •surrevort,  ochcra  of 
lawvers.    Tenur>-M  chiefly  freehold  nnd  leasehold. 

.1  Buildings. 

Farm  buildings  as*  in  other  counMes ;  generally  ill  iltDatcd, 
built  of  stone,  nnd  covered  with  reeds  or  thatch. 

4.  Occupation. 

Farma  very  large,  1500  or  SOOO  arrcs  of  aheep  flum  being  fVe- 
itly  to  be  met  with.    Many  of  the  proprietors  great  farmers. 

«  of  twenty.ane  vesr^  rommon  till  the  beginning  of  the 

It  rantury,  now  Air  shorter  periods. 


5.  ImplemetUs,  , 

TwoaortBofuncouthwhcel-ptowhbiosfc  SatUrt^^"^ 
one  or  two  places:  ftwn  the dWRcaltf  of  pleaflBaa  -r-^ -J 
wheda  are  deemed  an  odvantageoaa  atnnady  to  '"^'^ 
aort  b  adopted.  Throahtaig.  wlnuuwh».  and  nr^e.  'J^ 
modem  imiplcmeBts  introduoed  m  a  noaiber  of  J**^  y  ' 
watUad  hurdles  of  Dorvtshlrv  cokM  ^niMt  lavan^v  V  »v 
stakes,  which  the  hanUe-maken  drive  iats  aager  bolrN  i  * 
are  made  fbr  that  poxpoae  hi  a  piece  of  tinlier.  «tt:>  h  i<  •^■'^ 
ported  at  a  canTcaimt  height  fWxa  the  craaad  I?  etiicr  r 
of  timber,  and  than  the  stakoB  are  wattleid.  Stenas  ■(««'■ 
and  ruMeatooe  walb  oaed  aa  feaana  in  vaiioas  p«*- 

fi.  Arable  Land.  ^    ^  ^ 

Deep  Ploughlac  gtiwilhr  lea  t^fnmA  d  ^^^J^^^ 
aolls,  and  cross  ploochhm  aevwr  aractiad,  c«s  **,„, 
two  or  three  horaea  form  a  team.  raUowiBg|ra"»V^  '  ^ 
the  roast;  but  what  b  here  termed  a  aaagaer  f»l^  - 
moot  oaaet.  no  other  thaa  a  preparatiaa  of  ley  flaw  *^ '  ;^ 
of  vheat,  by  ploughing  it  thtae  or  faor  thnet.  the  «r*  p^ 
ing  befaig  givoi  ki  June  or  Jaty,  aad  '       " 

August. 

Uponlthe  thkn  dialky  aoik  araaw 
hilh  in  theneiRhbailMndorAMicy 
vlththebotftnnmbwMlowa:  xla. 
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-tAla  nlndbtn,afidthe:i«itofthcM«bl«isciiltiTaledlnthe  n>- 
taAion  of,  one,  vhott;  two,  rye,  winter  iMrin,  or  winter 
v«tche^  to  be  Ibd  with  thecp  in  the  ■prin^,  and  tne  whole  fol- 
lowed bj  tumlpt,  rape,  Stc ;  three,  tmriiy  or  oan :  and  fisur 
and  fife,  artiiicial  gntua,  to  be  followed  bjr  wheat  aa  before. 

Upon  the  thin  chalks  and  shallow  flint;  loanu,  wheat  is  gene- 
rali>  town  on  the  back  of  a  two  jrean'  dova  !«},  bat  eren  on 
thooc  thin  aoib,  a  tpreat  deal  Lifown  after  tumipk,  rape,  &c.  fed 
ofl*  with  (heepearl;  enough  to  tow  it  in  the  uune  autumn,  and 
An  m<Mt  inatanccs  a  good  crop  ia  produced  of  a  fine  tample.  On 
the  better  loru  of  chalky  and  (craTClly  ioil>,  the  aame  practice 
xkrevaili,  except  upon  the  ley^sround,  which  continues  in  gran 
Dut  one  year  instead  of  two ;  the  wheat  is  taken  after  the  fint 
>ear*i>  ley,  and  is  supposed  to  answer  better  thitn  it  would  in  the 
a«cund  year,  upon  the  latter  description  of  soib.  Old  saintfoin 
Imym  hrokcn  up  without  paring  and  buralqg.  Hemp  and  flax 
«  Kood  deal  outlTatBd. 

7.   Grass. 

SOOdOUU  acres,  or  about  thrae-fiftha  of  the  county;  6000 
jkcrtm  of  meadow  in  the  chalky  district  irrigated.  Application 
of  the  meadows,  fatting  cattle,  and  of  the  uplands  the  dairy. 

8:    Gartitns  and  Orchards. 

Both  arc  frequent  appendages  to  farm-houses  and  cottara ; 
aoni«  of  the  cottage  garaens  are  auall  enclosures  taken  from 
tbe  aidea  of  the  hiehways.  The  goosefoot  {CKmopoJium  Ummt 
A^nricm)  cultivated  by  a  fow  persons  hare,  as  in  Lincolnshire 
and  eLtewhere,  and  calculations  made  In  Batchclor,  to  *hew 
what  would  be  the  expenses  and  profits  or  an  acre  for  the  Lon- 
4ion  morkec  The  plant  is  fa«tttly  inferior  to  spinach,  but 
mijrht  be  used  as  a  subkiitute  Cur  it  in  spvinK,  as  it  is  a  peren- 
nial, and  very  early  in  lea£  8ea  cale,  which  grows  on  the 
ikhorea  near  Burton,  is  now  generally  introduced  Into  Uie  gar- 
cicna  of  farmers. 

€>rxMardt  to  the  extent  of  10,000  acres;  application  cider; 
in  makini;  wliich  hops  are  sometimes  added  to  make  it  keep ; 
proportion  one  potmd  to  a  hogslicad.  Twenty  bushels  of  applea 
will  make  a  bogiheod  of  cider. 

9.  floods  and  Plantations. 

Tinker  scarce,  and  chiefly  to  be  found  in  parks  and  hedge- 
row*.    Many  young  planutions  Utelj  made  oi^the  heath 


10.  Improvements. 

I  nigmtkm  carried  to  considerabk  extent  and  great  perfection, 
and  one  of  the  best  booka  on  the  sut^iect  te  by  Bonwcll,  of 
Plddiciown.  A  dry  meadow  of  good  quality  u  worth  forty 
ahiliinKk ;  watered,  dxty-fire  shillings  per  acre ;  produce  of  liay 
two  loads  per  acre.  The  streams  in  Dorwt  ore  in  general 
ahailow,  and  have  a  coosiderAble  fall;  the  meadows  are 
narrow, -and  the  water  b  supplied  with  comparatiTe  regularity, 
in  consequence  of  its  having  to  filter  throu|^  immense  mastea 
of  chalk  prerloua  to  iu  exit  at  the  springs :  and  hence  the  pro- 
cea  of  irngation  is  much  bciiitoted. 

The  «*«p  of  Dorsctahirt  are  well  known  as  supplymg  the 
nketzopoiia  with  house-lamb  at  a  very  eoriy  seaaon.  Tarkinsao 
cunaiden  the  Dorset  ewe  as  the  best  homed  ewe  in  the  kingdom, 
thoae-jof  Homerwt  excepted,  and  they  are  so  nearly  alike,  that  few 
people,  excepting  the  natives  of  the  two  ootrnties,  would  know 
the  dittiswnce.  In  tite  lale  of  Portland  there  Is  a  small  breed, 
which  some  contend  ia  the  tnie  breed  of  the  ooimty. 
Lowman,  of  Portland,  observes.  It  ia  the  practice  there  to  fold 
theae  dwarfish  animals  from  Candlemas  to  Martintlde,  puttmg 
them  in  late  at  night,  and  letting  them  out  eariy  in  the  morn- 
Inc.  The  mutton  is  deemed  the  best  in  England,  and  the  wool 
as  good  OS  the  South  Down  kind.  Some  of  them  have  been 
purchased  by  sheep-breeders,  with  a  view  to  obtain  a  cross  be- 
tween these  and  tne  Merinos.  Both  ewes  and  wethers  are 
kept,  and  generally  till  they  are  five  years  old;  ■ometiniei  they 


mnain  dll  a  gnoter  mg»,  bat  h  knotthaai^  a  praAt^ile 
mothod.  Such  ak  are  Mted  are  pot  into  a  oomman,uit  the 
northern  part  of  the  laland,  which  is  pretty  good  land,  and 
remain  there  fkom  the  IVth  of  August  to  the  dtncf  November, 
on  which  day  Portland  sheep-fiiir  is  held.  All  the  sheep  of  the 
island  are  kept  jfnfXj  generally  upon  the  commons  from  No< 
vember  the  21st  to  Candlemas.  The  Portland  mutton  is  aokl 
by  the  quarter  in  general  at  ten  shillings  and  sixpence.  It  is 
never  weiglied,  but  would  come  to  one  smiling  a  pound  when 
common  mutton  is  only  seven-pence:  it  seldom  wciaiis  mot* 
than  ten  poimds  a  quarter.  Several  flocks  at  pareMerlnos, . 
Down  Merino*,  and  other  breeds. 

Generat  managtwuHt  (ifthatp.  The  lambs  which  arc  bred  for 
the  rmilor  supply  of  the  fkick,  are  dropped  at  Christmas,  or 
soon  afterwards,  and  the  couples  are  kept  in  the  best  ewe-Ieozca, 
dtc.  on  grass,  hay,  and  tumiM,  if  necessary ;  and  such  as  have 
watered  meadows,  depasture  their  sheep  tttere,  on  the  eoriy  grass , 
till  old  May-day,  when  t)ie  lambs  are  weaned,  and  the  sheep 
go  to  fold ;  but  sometimes  the  two  Utter  circumstances  take 
place  as  eariv  as  Lady-day.  The  rwes  are  folded  constantly, 
and  kept  on  the  Downs,  on  artificial  grasses  and  other  pastures, 
till  near  the  ensuing  Christmas,  at  which  time  they  have 
another  crop  of  lambs,  the  rams  having  bern  put  to  the  fiock 
about  the  end  of  Jitiy. 


like  nimiber  of  stakes  and  withes  to  conhne  them  together. 


rill  enclose  a  statute  acre  of  ground,  and  will  oontam  ISOO  or 
1300  sheep  very  oommodiousrv.  The  hurdles  are  moved  every 
morning,  consequently  the  same  nimibcr  of  sheep  will  manure 
an  acre  of  land  daily.  The  real  value  of  the  fold  there  is  no 
meand  of  ascertaining:  it  is,  undoubtedlT,  very  beneficial 
to  the  arable  land,  but  it  has  reduced  the  Downs  to  a  state  of 
poverty. 

Ewes  axe  nnerally  kept  till  thc;v  are  four  years  and  a  half 
old,  when  tncnr  are  sold  to  the  oealcrs.  A  singular  custom 
prevails  of  oofciring  them  with  ochre,  for  wluch  no  other 
reason  is  given  than  that  of  bcbig  able  to  dlMingulsh  them  firom 
the  Somerset  sheep. 

Anu  were  Ibnnerly  kept  by  some  fiumcn,  but  arc  now  given 
up,  having  been  Cound  desmictive  to  hedges,  he  "  It  ap- 
peared that  six  assea  would  plough  as  much  land  of  any  kind 
in  a  ^ven  time  as  three  hones,  and  four  asses  weresnfBoent  to 
plou^i  broken  land  It  Is  believed  that  two  asses  will  pcribrm 
as  much  work  as  one  horse,  and  Mmj  do  it  more  conveniently 
in  the  hilly  pari  of  the  county,  as  tney  carrv  their  lading  in 
ponnien,  where  it  would  be  difficult  to  use  wheel  corridas. 

Ottt  kept  on  the  com  pasmres  In  Purbcck,  firgm  on  idea 
that  they  promote  the  health  of  the  cattle. 

Btu  kept  in  various'plaoes ;  does  not  answer  to  feed  tbem ; 
the  only  way  to  render  them  profiuble  Ls  after  the  honey- 
season  to  destroy  all  hives  under  twen^  pounds  weight. 
11.  Politicat  Economy. 

Roads  of  flint,  and  in  general  good :  an  Iron  railway,  of  throe 
miles  and  a  half,  for  conveying  uottcn'  clay  ttam  Norden  to  a 
place  oppodte  Poole,  where  it  Is  shipped  for  Liverpool.  No 
canals.  Manufkctures  of  flax  and  hemp  at  Bridpcrt  and  Bea- 
minstcr;  upwards  of  WOO  people  employed  In  maUng  sail-cloth, 
cordage,  sacking,  urpaulin.  he. ;  flannel  at  Shaftsborv,  and 
woollens  at  Lyme  Regis ;  twisting  and  making  up  > aw  silk  into 
skdns  at  Sheitoume  and  other  places ;  shirt  buttons  exten- 
sively, at  Shaftsbury,  Blandfhrd,  and  the  sunoondlng  vUlaices ; 
the  buttons  made  of  wire  and  thraad ;  many  thousands  of  chil- 
dren in  this  manufkcture :  wicker  baskets,  with  a  snudl  hole  at 
top,  called  lobster  pots,  at  various  plates  on  the  coast,  and  a 
variety  of  other  articles.  Many  very  uncommon  provincial 
terms  used  in  this  coimty. 


7034.  SOMERSETSHIRE.  About  one  miilioD  of  acre*,  chiefly  of  meadow  and  pasture  land,  hilly  and 
mountainoua  in  loinc  placet,  and  with  manhes  and  bogs  in  others,  but  on  the  whole,  though  for  behind  in 
artificial  culture,  cel^rated  for  its  natural  fertility.  The  climate  is  varioiu,  in  general  cold  and 
boisteroiu  on  the  elerated  parts,  but  almost  without  a  winter  near  the  sea.  The  county  is  divided  into  the 
north-east,  middle,  and  south-west  districts,  by  its  very  able  reporter,  J.BUUngsley,  Esq.  of  Ashwick  Grovew 
{BUiingsl^s  General  View^  1797.    MarshaTs  Review^  1817.) 


70S5.  Nortk^ast  DktricL 

Smrfiiee  wcry  irregular,  intermixed  vrith  lefty  hills  and  rich 
fertile  plains:  climate  varioiu;  soil  chiefly  clay,  and  in  part 
peat;  applicatlan  chiefly  oosturage;  aevcral  thousands  of  acres 
ovcriiown  by  the  tide  in  the  river  Yeo;  40U0  acres  protected  by 
a  wail  of  s«one  and  lime,  elevatad  ten  foet  above  the  level  of 
the  land  within,  but  high  tides  flrequontiy  break  over  it  and 
make  hren  clma. 

MlMfraU .    Lead  and  calamhte  in  the  Mendlp  hills,  but  little 
worked,  (or  want  of  a  proper  level  to  cany  off  the  water. 
Coal  abounds,  and  is  worked  for  the  sop|ily  of  Bath,  WUtshire, 
and  Somersetshire:  (hrni  800  to  1000  tons  raised  weekly. 
PropeHy.    Many  large  proprietors  from  iOOOf.  to  60001.  ^ 


annum,  but  the  neater  part  in  the 

yeomanrr,  from  501.  to  SOUL  a  year. 
ButUtiifc.     There  are  many  iplendkl   gentlemen's    seats, 

or  namnted  with  extend  w  ptanUUons,  in  this  district,  and  the 

tem-houMs  and  cottages  are  fbr  the  most  part  commodious 
and  comfortable;  but  on  all  the  dairy  (arms,  a  shamcfU  inat- 
tention prevails  in  respect  to  outhouses  and  sheds  for  their 
stock  to  retire  to  in  the  winter  months.  Cattle  are  almost  uni- 
verully  served  vrith  their  provender  in  the  6eld ;  and  many 
a  dairy  farmer,  with  twentv  cows,  scarcely  makes,  in  the 
whole  winter,  a  quanUty  of  diing  suincicnt  to  manure  one  acre 
of  land. 

OeeiMatkm.  Farms  seUtom  exceed  VOOf.  a  vear ;  some  of  the 
dairy  fsrms  are  so  small  as  not  to  exceed  60(.  or  70f.  per  year; 
and  many  instances  can  be  pofodnccd  of  such  little  fiunen 
bringing  up  a  large  family  In  a  very  mpectablc  way.  In  such 
Instances,  It  is  generally  found  that  the  wlib  undertakes  the 
whole  management  of  tne  oovrs,  and  tlw  huaband  goes  to  daily 
labor. 

itHfUmenU.  Plough  vrith  a  foot  or  wheel ;  spade  with  the 
blade  curved  in  its  breadth,  to  prevent  adhesion  of  sod  :  It  is 
much  narrower  and  longer  than  thoae  used  in  other  counties, 
•igbtecn  inches  by  six  inches. 

AraUg  Imd  but  in  snull  proportkn,  and  little  attended  to. 
Teailes  and  wood  grown  for  the  clothlen ;  potatoes  cultivated 
tsavtiyoaaikknbksauait.   ThtBcpoitsr  has  known  thirty - 
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two  suootasive  crops  of  potatoesTfJnom  the  aame  field,  and  the 
produce  as  good  at  the  latter  part  of  the  term  as  at  the  begin, 
ning.  This  will  puxxle  the  theorist,  vrith  his  peculiar  sub- 
stances of  niuritku.  A  sack  of  potatoes  is  equal  to  100  vreight 
of  hay. 

GroM,  the  predominating  surface.  "  On  the  rich  marsh  land 
near  the  Bristol  Channel,  the  grazing  system  prevails.  In  the 
▼Idnity  of  Bristol  and  Bath,  the  scythe  b  in  constant  use :  and 
at  a  greater  distance  nothing  is  scarcely  seen  but  the  milkinir 
pail :  on  the  stone-brash,  and  fircestone  grit  soil,  saintfc^  takes 
the  lead:  next  to  somtlbln,  ryegrass,  roari  pass,  and  white 
Dutch  clover  are  in  deserved  repute,  when  the  Una  is  intended 
to  remain  some  vearx  in  grass ;  but  when  it  Is  intended  to 
be  ploughed  agaLa  in  the  course  of  a  year  or  two,  broad  clonr 
is  orArred  to  all  others. 

Htuf  Tw,  ()i37.)  much  in  use,  hy  whkfa  means  tt  is  oonal- 
dered  as  mtich  nourishment  is  obuined,  as  If  the  hay  wcr« 
eaten,  while  after  boiling,  theculms  nun  be  dried  and  nsod  as 
litter  1 

Markd  Garimu  fbr  the  supply  of  Bristol  and  Bath.  A  dor- 
gyman  has  eight  oi  ten  acres  or  norscry  ground,  the  lobar  of 
which  amounts  to  tiL  per  acre. 

OrehanU  abound  throuabout  the  whole  district ;  the  fovorite 
apple,  both  as  a  table  and  ddcr  Aruit,  is  the  court  of  wick  pip- 
pin, a  seedling  fh>m  the  golden  pippin. 

iVoodt  and  loanMlpiM  not  numerous- 
Live  Stodc.  Cattle  mostly  short  homed;  the  long  hcnted 
breed  of  North  WUtshira  nave  been  tried,  but  the  customary 
breed  nrefkrred.  .  Both  cheese  and  butter  mad» 

Baada  pretty  good  ;  some  canals ;  woollen  mannftctow.  ex- 
tensive, and  that  of  luit  worsted  stockings  oonaidcrablew 

Hm.  Middle  District. 

Between  4  and  MQJiUM  acres  of  varied  sntfhoe  and  soil,  and 
mild  climate ;  including  a  great  extent  of  marsh  and  An  land, 
great  part  of  which  has  been  drained  and  embanked.  Half  this 
district  occupied  by  the  ownerk  Grass  the  chief  product, 
Csrms  tnm  iOf.  to  «XV.  per  annum,  partly  grazed  with  hciftrs, 
but  dilefly  bv  cows  for  toe  dairy :  the  oowslct  eat  to  dairyman, 
as  ia  DonstiUre. 
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th*  «mth ;  one  oTwldcli  tr  mvoi  cowt  and  •  tettteft  eaifijig. 
807.),  daKtibad  by  thewrvcyor,  omiaiiMcrlbtfarluqroratnv 
In  winter,  and  hioarn,  vciches  oe.  in  ranunar  (a) j  troo^  fiir 
tnrniiM,  potaioaa.  cabbam,  8k.  W  i  beds  or  pUdbraa  ibr  the 
cows  to  ftand  ana  Ue  on  (r) ;  gattan  tank  tvo  or  three  Incbea 
to  rccdTe  the  dnnff  M ;  head*  war  and  feedlncpUca  (e) ;  dark 
plaoa  fcr  fatttaig  a  calf  {/) ;  tha  divlflian  out^de  Ig)  fag  m  oov 
that  haa,  or  ia  near  havinK,  a  calC    8hc  is  not  tiadtip. 
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Th*  oo««  arc  dad 
rope,  which  bjr 
Oxen 


to  Boats  by  moans  of  a  slmwg  dioln  and 
or  a  ring  runs  on  a  loiw  ttanle. 

iloogfa  ana  cart  { 


liich  bj  msam  of  a  ring  runs  on  a 
TCfjr  MMTally  worked  both  in  pk 
in  brakas,  and  joked  In  ttte  bow. 
Shetpt  mixed  breed;  Cornish  favaod  lost  among 
Hortf  a  nnali  tiaidj  acti«o  fasoed,  wdi  adapted  to  tha  hilly 
nature  of  ttte  county. 

Cormitk  hog  always  white,  long-sided,  razor-baekrd  animal  { 
croadng  by  tnc  Dotou.  Suffolk,  and  Lelcatcr  fatved,  has  taken 
olt'  IflUKth  and  sharpnoM,  and  added  breadth  ana  depth  i  • 
mixture  of  Chinese  and  Snflblk  k  another  variety. 

IS.  Political  Bamamy. 

Public  roads  tolerably  good ;  hmes  bad.  Some  tfaT«iIer» 
who  met  Panan  the  reparter,  hoped  he  would  notice  with  re- 
prdicnsion,  the  straw-traps  tliat  thefkrmen  lay  in  some  of  the 
cnMS-roads,  and  which,  concealing  the  deep  ruts,  endanger 
thdr  hones,  gigs,  and  thetr  own  necks. 

JroM^/bcfura*  few;  some  of  woollen,  carpets,  and  paper. 
The  three  great  staple  oonunadltles  far  export,  are  tfai,  fish, 
and  capper,  the  moor-etone,  China  sIom  te  ponalain,  barley, 
oats,  potatoes,  and  loaie  wheat. 


ikiifal,  and 


thisfiiod,  their 


island  it  to  never  given  tbam,  aa  it  is  allcnd,  that  when  en 
''''   '    '    ■•   ■  ug  li^)und.    About  Morlaia,  bones  ar« 


7040.  The  islands  of  JERSEY,  GUERNSEY,  ALDERNEY.  and  SARK,  which  He  in  the  Bay  of  St. 
Michel,  and  form  the  remnant  of  the  andent  Dtichy  of  Normandy,  though  naturally  belonging  to  tne  ooo- 
tinent  of  Fmnce,  yet,  for  nine  centuries  have  been  subject  to  the  British  GoremmenL  The  agriculture 
of  ail  of  them  is  nearly  the  same ;  but  we  shall  follow  the  Reporter  to  the  Board  of  Agriculture  in  consi. 
dering  first,  that  of  Jenev,  and  next  Guernsey.  These  inlands  are  chiefly  remarkable  for  their  breed  of 
cattle,  their  parsneps,  and  the  degree  of  perfection  to  which  many  plants  arrive  in  the  open  air,  which  are 
kept  in  England  un  ler  gUus.    [Qiu^le't  General  View,  Ac.  qftke  Norman  Islands,  1812.) 

7041.  Jerseif.  39,580  acres  of  warm  and  rather  moist  climate,  diversified  soil,  and  features ;  the  soil  is  for 
the  most  part  light,  on^anite  or  schistus,  and  there  is  some  peat  and  marsh.  No  calcareous  soil  or  rocks ; 
granite  and  gneiss  quarries  worked:  and  granite  pillars  of  fifteen  feet  in  length  extracted.  Water 
abounds ;  and  beDef  is  stiU.entertained  in  the  efllcacy  of  the  diving  rod  for  discovering  springs. 

1.  Properhi. 
'   Minutely  divided,  and  mostly  bi  the  hands  of  a  resident 

Cmamy.  Some  Angular  laws  and  customs  aa  to  tenures,  aa 
enunple,  the  rrfrutf  %Mwer,  and  ntrmH  uigmimrial  imjbtiat  ; 
also  the  tegitinution  of  chiurni  not  bom  In  wedlock,  by  tlw 
marritfe  of  their  parentt.  as  in  8ooUand,  and  most  other 
countrta  oTBnrope  oBepllQg  England. 

2.  Buildings 
Thoae  of  all  classes  substantlaUy  buUt  of  stone,  sometimes 

rough  cwt,  neatly  lined  In  imitation  of  squared  stone  work. 
Fann-houses  generally  covered  with  thatch  or  pantUes.  Cot- 
tages generally  of  stone,  with  a  vine  in  front. 

3.  Occupation. 
Fam»  small,  and  Adds  diminutive; 

their  wives  good  mans«as  and  induatrioub 

4.  ImpUrmenls. 

Plough  with  wheels,  naemblbig  that  of  Hampshire;  some- 
times vavd  by  two  bullocks,  and  six  or  eight  bones;  a  sort 
of  large  plough  used  far  piougliing  deep,  far  panneps,  and 
held  in  pertnenhip  by  several  Cnrnen;  instances  of  this  plough 
being  drawn  bv  six  oxen,  and  sixteen  hones,  (p.  64.) 

5.  Enclosing. 
Fields  vny  small  and  hrcgulariy  shaped,  and  the  ftnceaef 

high  earthen  mounds,  often  twelve  fcec  wide  at  least,  and  six 
feet  high,  crowned  with  a  hedge,  or  timber  traea  and  poUardk. 

6.  AraUt  Land. 
Soil  deep,  and  deep  ploughing  generally  jpractiaod.  but  no 

improvement  In  It  far  ages;  no  naked  AJIowa.  The  spelt 
wheat  {TrUiemm  spade),  here  oaliad  tnrnmU  frmtemtmn  tri- 
mmttit,  here  enter*  into  rotation ;  it  k  sovnn  in  February,  pro* 
duces  short  stilf  straw.  Is  difBcult  to  thresh,  Itut  never  lodgss. 
yarswtps  arc  grown  by  every  farmer,  and  eitlier  by  the  spade 
culture  alone,  by  tlie  plough  and  qiade,  or  by  the  small  and  gnat 


plough ;  any  anil  in  good  heart  and  tilth  sulu  them,  but  pe- 
culiarly, a  deep  loam ;  and  in  the  same  Mwt,  generally  are 
ratoed  beans,  pease,  cabbage,  and  occasionally  potatoes. 

Witen  the  piou|^di«  or  digging  is  oompletsd,  the  fidd  b 
once  harrovred;  stralglit  IfaMas  are  then  drawn  acroM,  by 
menu  of  a  gardener^  rake,  usually  from  north  to  south ;  wo- 
men then  proceed  with  dibbles,  sod  set  tlM  beans  in  rows,  at 
a  dirtance  of  fcur  incites,  or  five  inches  from  bean  to  bean  ;  in 
faur,  thi«e.  and  sometimes  In  two  ranks  of  beans,  leaving  in- 
tervals of  between  hve  and  six  feet,  between  each  of  the  sown 
rows.  In  the  use  of  the  dibble  and  in  dropping  the  beans,  the 
women  have  acquired  considerable  dexterity.  In  many  in- 
stances, they  are  followed  by  children,  who  drop  into  each 
hole  made  In  the  dibMc,  after  the  bean,  three  or  faur  pease; 
the  peraiep  seed  Is  then  sown,  at  the  rste  of  one>Uiird  to  one- 
sixthof  a  bushel  to  the  acre.       ^   ,    .       ^  .  .    _, 

The  pannep,  not  usually  relished  elsewhere  w  an  article  of 
ftunnn  Jhad,  is  here  consumed  by  all  cUases  of  people ;  it  is 
oaten  vrith  meat,  with  milk,  and  withbutter;  l6ulnot,as  to 
the  common  mode  of  using  it  as  human  faod  in  England,  with 
salt  Itoh  I  or  as  in  Ireland,  together  with  potatoes. 

The  next  moat  valuable  application  of  thta  root  to  hog .tSeed- 
ing :  at  fint  it  to  given  to  the  animal  in  a  raw  state,  afWrwards 
boiled  or  steamed,  and  Anally,  (or  a  week  or  a  fbrtnicht  with 
bean  and  oatmeal.  A  hog,  mated  to  Uito  way,  to  sulBcienUy 
Cstted  for  kiUiiut  in  about  six  weeks.  Its  Aesh  to  held  superior 
to  ttiat  artotagfrom  anj  other  food,  and  does  not  waate  in  boil- 


I  are  alao  frtt«l  with  panneps,  in  aboiU  three  months : 

their  ttah  to  here  considered  of  wperlor  Aavor  to  any  odw 
beef,  and  command*,  on  tlut  account,  an  additioaal  half, 
nanny  in  the  pound  on  the  price.  To  milch-cows  they  are  atoo 
nsually  given;  on  thto  diet  the  cream  asMimca  a  yellow  colour ; 
by  the  accounts  here  given,  it  appcaiv,  bi  proportion  to  the  milk, 
to  be  more  abundant,  than  when  the  animal  to  kept  on  any 
other  faod  whatever.  Whssi  the  cow  receives  at  the  rate  of 
lliirty-itve  pounds  per  day  with  hav,  seven  quarts,  ale  measure, 
ofthe  milk  produce  seventeen  aunc*  of  butler.  Ittogenetmlly 
allowed,  that  ttte  ilavor  of  the  butter  to  superior  to  any  other 
produced  In  winter. 

Gtitt  are  mmctimes  shut  up  with  the  hogs,  to  fatten  on 
parmeps,  which  they  wi"  ••*  raw.  The  root  is  also  given 
boiJed:  and  fbr  a  weak  bafare  killing,  they  are  fad  wiA  oats 
or  barley  only.   Hcnes  ast  dils  root  greedily ;  but  In  this 


>  tncir  eyas 
OM  only  oedinardy  fad  on  oianncps,  but  thqr  are 
as  the  best  of  all  faod,  superior  even  to  oats. 

Lttam  a  good  deal  culUvatad,  and  faund  prodocUve. 

Hopt  to  a  moderate  extent ;  the  reporter  ooukl  not  And  ttiat 
tile;  tencrium  soordosila  wss  employed  as  a  substitute,  as  rela- 
ted In  some  botanical  works.  A  spades  of  cypcras  (moat  likely 
•atcs  aranaria),  used  fcr  twtotiag  into  halten  and  other  ropa*. 

7.  Grass  Lands. 
Of  vm  limited  extent,  but  meadoys  very  prodtsctlvub 

8.  Gardens  and  Orchards. 
y«itj  productive,  and  in  general  careftilly  attended  to.  Chan. 

montelle  pears  brought  to  great  perftcUon,  and  with  grapes, 
bttlba  of  the  (Jucnney  Hly,  pannep  seed,  and  some  flower 
seeds,  sent  to  the  London  iniltcren  and  seednnen. 

OreAorrf*  generally  attached  to  all  farms.  Jeney  dder  In 
much  esteem,  and  a  principal  article  of  export.  Most  of  the 
farm-houses  have  large  arched  doon.  made  wide  on  piir|iesi 
far  tltepaaoge  of  rider  casks.  A  valuable  work  on  the  suUect 
of  ciderby  the  Rev.  F.  Lc  Contour,  enHtled  Aftrru  turlm  cmt. 
hm  det  Fommm§t  Jeney.  1806.  The  pomeril,  lamm^,  noir-tfl«t, 
and  gros-amer,  the  ridcr-applas  at  present  in  vogue. 

9.  Woods  and  Plantations. 
Very  limited  extent,  and  the  waate  grannd  a  little  aaote  so ; 

only  about  300  acres  ol' rocky  summits  of  hiitoj  these  might  ba 
planted. 

10.  Improvement*. 
No  calcareous  manures  found  on  any  of  the  Norman  tolarob. 

Sea  shelto  tried  on  clav  with  great  advantage ;  and  sea  weeda 
(prose  whence  rrodr).  Irrigation  in  a  simple  manner,  pnctlaed 
in  the  narrow  valliea  from  Ume  Immemorial .  Sea'  encroechh^c 
in  some  places,  and  Jetties  and  embankments  proposed,  but  im» 
tiling  done. 

11.  Live  Stock. 

Aldemey  cattle  weO  known.  Though  there  can  be  nm 
doubt  that  the  breed  was  derived  from  the  contiguotts  conti- 
nental coaot,  yet  It  to  not  known  that  in  any  part  of  it  at  pre- 
sent, the  same  breed  to  prmiied  in  equal  purity.  Next,  per- 
haps, to  the  pneiessliai  of  rrafr.  the  treaaure  htffheat  In  a  Jersey- 
man%  estimation,  to  hto  cow.  She  seems  to  be  a  constant  ob- 
ject of  hto  thoughts  and  attention:  that  attention  she  certainly 
deserves,  but  she  absorbs  It  too  cxchisively  ;  hto  hone  he  ticata 
unkindly ;  hto  sheep  most  barbarously ;  but  on  thto  Idollnd 
cow,  hto  aflkctions  are  rtvected  as  Armly  as  those  of  an  eaatem 
Bramin  on  the  same  aidmal.  It  to  'true  that  fat  summer 
she  must  submit  to  be  staked  to  the  ground ;  but  Ave  and  six 
Umes  In  the  day  her  sutkm  to  shifted.  In  whiter  she  to  warmly 
housed  by  night,  and  fkd  with  the  precious  pamcp.  Whcit 
she  calves  she  to  rmled  with  toast,  and  with  the  necur  of  the 
toland.  cider,  to  which  powdered  ghiger  to  added.  Could  she 
be  prevailed  upon  to  participate  in  all  her  maater^  taates,  there 
to  no  doubt  but  tlmt  he  would  willingly  bestow  on  Iter  the 
qninteicenre  of  vmic  itself. 

^  To  guard  the  purity  of  her  genealogy,  and  to  prevent  others 
ftom  oelng  convryed  to  Englsnd,  under  the  semblance  af 
Jersey  cows,  he  has  Invoked  Uie  Inlerfarenoc  of  the  Insular  le- 
gislature. On  the  8th  of  August,  1789,  an  act  of  the  Sutee 
passed,  bv  which  the  ImporUtion  into  Jener  of  cow,  heU^, 
calf,  or  bull,  to  prohibited  under  the  penalty  of  «00  livres,  with 
the  forfeiture  of  boat  and  tackle.  A  An^  of  Afty  liwes  to  also 
Imposed  on  every  tailor  on  bovd,  who  does  not  inlbrm  of  the 
attempt.  The  offending  animal  to  to  be  slaaghtered.  wlthooC 
mercy  on  the  spot,  ana  ha  Anh  distribated  among  the  poor. 
The  same  act  of  the  Sutea  dfaects,  tliat  when  cattle  of  the 
enumerated  descriptions  are  exported,  a  ccrtiAcate  of  tlieir  be- 
ing natives  of  the  island  to  to  accompanv  tliam.  On  the 
veucl's  return,  another  certificate  to  rcipilred,  that  tha  same 
identical  number,  and  no  more,  have  been  landed. 

There  to  indeed,  at  present,  little  danger  of  the  occurrence 
of  that  evil,  whicn  the  Jersey -roan  so  much  deprecates,  far 
he  will  not  speedily  become  a  convert  to  any  heretical  opinkma 
which  he  may  happen  to  hear  flnom  an  Engltohman;  far 
In  this,  as  In  every  thing  else,  it  may  be  observad,  that 
the  rooted  opinions  of  a  people  are  more  powcrftii  than  any 
bw. 

The  oicn  «r«  dlstingatolMd>y  itoing  tm  •  statun  and  balk 
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Fast  IV. 


Ahn  the  younf 
■icni6cantJjr 
ino  the  coci 


•nc 


la  ttm  ftnala*    Powm  wbo  have  not  i 
Aldsnty  cowi,  would   be  ntrarfaad  to 
the  dlie  attahied  by  ■ome  oaen  of  the  Mune  ureed,  which  mqr 
be  Men  in  the  Jenay  c«rt«. 

The  olticctor  i*r  dairy  U  batter:  the  oowt  are  milked  thiioe 
•  dey  from  the  middle  of  April  to  the  middle  of  Juljr,  md 
twice  »  dej  duiins  the  rtet  of  the  jc«r;  the  milk  i«  kR>t  in 
glued  earthen- ware  didM*  Uil  it  throwi  ap  the  cream,  wlitch  it 
■eparated,  kept  (}««  or  lU  dajra,  and  then  churned  by  ItteUl 
Tne  prime  mllkcri  art  not  gcnomlly  exported.  Af 
eow  nai  borne  a  calf  or  two,  it  is  lometimei 
marked,  **  fn'iib  mt  butum  four  tAngkttrrt; 
f  t)>e  cow  •Jobber. 

Aa  to  <*c  tmeriU  qf  Ike  Jtn«f  amt  the  rrportcr  ohm'm,  if 
the  palm  can  be  oooteetcd  with  them  bv  anjr,  it  will  be  by 
a  breed  little  known  in  the  aouth,  the  Duniop  (in  Ajmhire) 
cattle,  a  crooi  betwet-n  the  short-hoimed  and  the  Aldctney. 

8h«ep  a  bad  ihouldrred  coane  txned  breed,  imall  homed, 
and  between  a  blark  and  brown  color;  laiipeit  flock  in  the 
lilaBd  fort}  !  weight  of  carcaae  fifty  poiund*;  in  the  winter 
man/  ppriih  firom  want,  and  many  hj  aoffi. 

Honu  a  hardy  una'l  breed,  very  ill  treated. 

Striit,  white,  long-lcKgcd,  flap-eared. 

GteM  are  plucked  allTv,  when  the  feathcn  dnp,  as  an  article 


F,  dDdakotoi. 
also  diousht  a  nttaf  to  I 
Here,  as  m  F^aacie,  da 
tached  to  certain  reririenreii  bat 
to  be  the  case  in  PnBoe.  to  VMse  held  by  a  I 
fiira.    The  flavor  of  Jmwey  haatty  highly 
(hxn  tlte  numcfons  flowotlng  plaoAa,  r 
den  plants  left  to  seed,  &r. 
I^  PoUUcal  Economy. 
Rosds  numcrooa,  nanww  wladknir,  ci 

tly  intricale ;  6aaked  by  mjfik  Mnhrw  fcTfienr-o 
bytrees.  J n  rainy  weather theraiwcaaak of  aiui  1*9 
cans nwwiinic each  other  on  the  ikmmm  db  m,  ooald  not  M4. 
one  or  the  other  most  back  till  it  teached  the  atanK  txid. 
gateway,  or  sone  other  recess,  to  which  h  tniRkt  mmr, 
durine  the  pa«H|ee  of  the  other.  To  this  tittle  cirraaHuarr  a 
their  tnternai  economy,  and  the  dilates  which  it  a>0roi:'er< 
may,  perhaps  in  pan,  tK  anributcd  the  remaitahle  pn^oocr 
of  the  Jenwy  populace  m  swearing- 

Jfemt/bcf  MTM  Irw :  soose  boots,  shoes,  aa^  rordairr  c^iereil 
an  oyster  fishery  to  the  east  of  tlw  tsiasHL    Engliih  !■«  »  fa> 
poor  rates  exists ;  but  as  tiie  poor  are  few ,  it  is  net  okswh  tt 
art  on  iu    DiaJect  of  Jeney  a  ooemptcd  Fieach,  tad  a  tai 
Engllah. 


7012.  Gmenuey.  A  rocky  hilly  aurfaee,  of  which  8000  acres  are  under  cultivation ;  the  climate  mber 
moister  than  that  of  Jersey,  and  the  soil  oenerally  light,  on  granite,  gneiss,  or  scbistus.  The  operatiTt 
classes  resemble  those  of  England  more  than  those  of  Jersey. 


Agriadturt  much  the  same  as  in  Jersey ;  Ouemaey  figs  much 
asteoned.  Some  land  embanked  and  soSd  with  penrii«ian  of 
govemm«!nt,  and  the  produce  applied  to  improvinc  the  roads. 

Lnt  Stoek.  Guernsey  cattle  are  larger-boned,  talkr,  in  every 
respect  more  stout  and  coarsely  made  than  those  of  Jersey. 
The  front  Is  wide,  tiunu  divergent  and  ttiick,  but  not  long; 
never  with  the  gracrful  slwrt  curve  oi«erv«d  m  some  Jersey 
cattle,  and  in  the  sitort-homed  breed.  The  dewlap  is  also 
coarse  and  pendant.  I'liey  are  daep-<-tiestcd,  and  the 
compared  with  tlieir  neighbors',  more  bulky.  Their 
Is  aiao  not  so  fine :  and  the  colon,  though  varying  as  in  Jer- 
sey, on  the  whole  appear  more  darli.  Some,  tmt  not  so  many, 
are  found  cream-cotoriid,  and  the  breed  may  safcly  lie  pro- 
nounced more  stout  and  luirdy.  In  one  respect,  a  similarity 
appean  in  the  best  milkers  m'each  island :  these  are  observed 
to  nave  a  yellow  circle  round  the  eye ;  the  hide  yellowish ;  and 
in  particular,  the  skin  of  the  tail  at  its  extremity  appears  of  a 
deep  yellow,  approaching  an  orange  cotor.  The  same  circum- 
stance has  been  shtce  obKrved  to  esiat  in  good  milkers  of  other 
but  In  Ouemsey  at  least,  on  examination,  this  ycUow- 
Is  general  and  striking.  Tlie  Itutter  produced  bv  the 
milk  of  each  breed  is  also  naturally  of  a  rich  yellow  color.* 

As  to  the  question  of  superiority  iietw  een  Ute  cattle  of  either 
Islaad,  It  Is  settled  mou  deddedlv  by  the  faihaMtanta  of  each, 
as  miqr  be  supposed.  In  their  own  IWvor.  The  people  of  Jcnev 
have  gone  ftirthcst  in  support  of  their  opinion.    By  the  thixa 


rviv*cting  cattle,  tbcv  nftf*i^ 
'  same  pecMti 


section  of  their  law,  of  ITKi, 

apply  "  amx  Uta  wimrnm,"  the  same  pecaftics  and  mb-Kr'^  . 
importation  of  cows,  heifen,  and  bulls,  a*  on  imfxatstj(r;  i-^b 
any  other  quarter.  IntoOvem».n,  wIktc  bo  saatUr  rvHr^- 
tions  exist,  Jersey  cows  have  oc>-a<ianailv  liecn  iaiaaned.  7^ 
compariMn  betw'ecn  cows  of  each  breed,  as  railkas,  In6  o 
thst  result  which,  in  the  place  whne  it  is  made,  wiglkt  be  is 
ticipated. 

Next  it  may  be  noticed,  that  thonch  the  expatxtirri  J 
Ouernaev  cows,  compared  with  that  oithc  tane  aaiEit-i  ^ 
JcTsrv,  is  not  extcnuvc,  nt  ttat  their  |«ice  ia  Gatni.<'  » 
higher.    One  was  noticed  for  which  a  tener  had  tUtni 
a  price  of  thirty  guineea,  for  his  own  uae:  md  the  oAn  r^uh^ 
As  to  the  quahtjr  of  the  batter  also,  in  entii  islaad,  i  sh<  tc 
observed,  that  the  preftteiite  Is  nauallv  given  to  thai  cdGvos- 
sey.    In  this  article  indeed,  hi  some  detfrec  the  diAmrr  en 
ariae  6om  their  diflkrant  practlcsi  in  tae  proeesiaf  cbsma; 
The  cream  is  here  left  unskimmed,  till  the  mflk  beooma  ru 
gnlatad:  on  the  third  day  milk  and  cream  are  dwosd  icgt 
ther.    A»  little  attention  has  vet  been  given  lo  the  iBfvm- 
ment  of  the  breed  of  cattle,  as  la  Jersey. 

As^f  improved  under  the  gowameat  of  Sir  Jefta  Df^ 
Bricks  and  tilas  mann&rtured,  and  some  tpUm,  vhkoia 
merly  fimnd  Ua  way  taito  England,  nmler  die  aamrsf  Fnack 
hrandy.   _. 


Sect.  II.     AgricuUural  Survey  of  Wales* 

7043.  A  hilly  mountainous  surface  of  5,306,900  acres,  with  a  climate  colder  tfasa  tfait 
of  England,  and  more  mmsi  in  the  proportion  of  thirty -four,  the  average  number  of  the 
inches  of  rain  which  falls  in  Wales,  to  twenty-two,  the  number  for  England.  The  soil 
is  generally  of  an  inferior  description,  and  the  great  proportion  of  mountainous  sur&ce  is 
fit  only  for  pasturage  and  planting.  Little  exertion  was  made  in  cultivstioa  till  tht 
middle  of  the  eighteenth  century :  from  that  period  to  the  present,  a^ricultuie  hts  been 
gradually  improving.  A  general  view  of  it,  as  in  1 809>  has  been  published  by  the  Ber. 
W.  Davis,  of  Montgomeryshire,  whose  work  we  shall  adopt  as  our  guide. 


7044.  NORTH  W  ALEa  l.S74,510 acres,  chieflr  of  mountainous  surfiue,  in  six  counties.  indaCni  tks 
Isle  of  Anglcsea.  The  climate  humid  and  cold  in  elevated  situations,  but  wanner  in  the  vales  and  bsbi  tbs 
sea.  The  soil  moory,  coarse,  clavey,  and  otherwise  unfavorable  in  most  places,  cxoqitingin  tlie  rslsi 
on  the  banks  of  streams.  Minerals  chiefly  copper,  lead,  and  iron.  The  famous  Mona  and  rarii  Coffcr 
Mines  in  Aiiglesea,  have  been  worked  sinoe  17% ;  lead  is  chiefly  worked  in  Flintshire.  Kxodteotitele  h 
found  in  various  parts  of  Caernarvonshire,  and  worked  to  a  great  extent,  especially  on  Lord  P^^^^j 
estate.  Marble  is  worked  in  Anglesea,  and  limestone,  freestone,  and  other  stones  and  minerals  r "  ' 
diflkrent  places. 


1.  Properly.  ' 

Katatca  from  thirty  ihlUings  to  30/)00L  The  eflbct  of  die 
custom  of  gavelkind,  which  obtained  all  over  Walas,  was  a  too 
minute  division  of  property.  Equality  and  poverty  went  hand 
in  hand.  But  when  the  ru^om  was  abolished,  and  alienatian 
permitted,  an  accumulation  of  property  was  the  necesiiify  con- 
sequence, which  became  very  prevalent  In  the  two  last  centu- 
ries :  and  having  arrived  at  lu  maximum  early  in  the  ei^- 
teenth  ccnturv,  it  has,  since  that  period,  shown  some  inslanoea 
of  retrugradation  :  but  subdivision  and  accumulation  of  es^tea 
will  naturally  tluctuatc.  Hera  are  no  petty  hdids  or  tacksmen, 
as  in  Scotland  and  Ireland. 

Uentkmen  of  moderate  income,  and  residing  In  the  oonatiy, 
transact  the  aifaiis  of  their  own  estates.  Those  of  greater  pro- 
perty commit  the  whole  care  of  rents,  repairs,  and  contracts  of 
sale  or  purchase,  to  the  manuemcnt  of  aJsents ;  wbo,  ia  gene- 
ral, are  penons  well  qualilv^fbr  the  unaertaking.  beouont  up 
solely  to  the  business,  and  moke  it  a  point  of  hoiior  and  inte- 
grity lo  do  Justice  to  the  landloid,  and  a  jiolnt  of  conscience 
not  to  oppress  the  tenant.  Some  of  the  lawyer  asents,  haviiw 
by  their  own  iudiacrftion  and  rapacity  dcKlrored  the  very  m 
■ite  of  litigatian  in  the  people,  ncccssanly  «ttmt«iaiw»l  Uie  num- 
ber of  thev  successors. 

Only  two  copyhold  tenements  have  been  noticed  in  the  whole 
district.  A II  titc  other  cautcs  are  held  either  mediately  or  im« 
mediately  i*  orptfe  of  the  King,  by  a  kind  of  miicd  icnuse,  be- 


aBdChhk. 

WTCtdMd 
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I  twacBUMfttidal  and  allodial, 
laUonofftvchold. 

a  BMdmgt.  ^ 

Some  fine  csstlt^  as  Powyi,  PnuliyBi 
eries,  about  seven  In  ten  are  In 
new  ones  In  Angkaea,  and 
Mcrioncthddrc. 

CottBMe.'in  these  and  ochar 

tioos  or  wretchcdaeas.    Oae«i._^ 

styled  a  kitchen  ;  and  one  damp  Utter-osO,  w  n 

called  a  bed-room,  are  frequently  all  the  ^scesttuwi^ 
laborer,  hia  wife,  and  four  or  five  chUdtea.  TbeoMWt^^ 
are  obvious ;  filth,  disease,  and,  fteqaeatly,  F^^*  ^^ 
and  they  would  be  moreobvlom,  had  not  these  c«ih  •■P^ 
unuibdnahie  vicar  of  cosHtitutksi  to  encMatv-  ^*^ 
fourth<  of  Um  victims  of  the  putrid  few,  psidi  ^^^ 
phitic  air  of  Aese  dwoUings.  However,  in  sssse  psi»  W^ 
cl«lly  near  lime  works,  mines,  ooUerias  fc-  Ike  «^[!f 
one  neat  cottager  is  followed  by  others.  Hevft  thtirtewp 
are  frvquenUy  wMte-waahed ;  their  chiUm  ''*~TT^J 
bi  collecting  road  maaun^  whidi  Is  iMwuisd  «!■■  ^*^_ 
loose  stones,  for  the  use  of  their  , 
though  tilfluib  are  worthy  of  record,  as  day 
of  their  gmeraleharactrr.  _„ui.  — Lad 

Some  eaceptiens  in  dillbrent  pkirai,  sa^      ■"■"'  •  ^^ 
Ptnrhyn'S  sMais.    The  reporter  gisui  sa 


'^rf. 


1132 


STATISTICS  OF  AGRICULTURE. 


Pak  IV. 


dM  UmuAi  and 
■ometiinei  iwcpt 
niUei,yet ' 


mimbcn  of  the  vMkcr  Mft 
tht  farce  of  the  eunrcnt  far  i 
or  new  ha|ifien.    A  chain  faarldice  is 
thlastraiL 


pdntt  with  thoae  of  a  Raman 
ooal4tlack  coiort  with  white 
ilbt;   faifh  and  wide  U|«; 


i 


fkce;  and  lonff  homh  tonini;  upwards.  Bakewdl  tiioogfat, 
that  In  aome  poinu  the;  were  nearer  hU  idea  of  perfecUan  in 
shape,  than  an j  other  he  ever  aaw ;  his  own  ImproTcd  breed 
excepted.  Some  farmen  aspiring  at  a  select  ttock,  by  havinn 
their  be-cal«et  seit  under  tneir  diantt,  their  homa  become  of  a 
yellower  color,  longer,  and  finer  than  common ;  and,  upon  the 
whole,  nearer  the  pnMnt  idea  of  wjmmttrj.  The  avcran 
weight  of  their  quarten,  when  fiu,  at  three  or  torn  yean  old, 
k  from  elicht  to  eleren  icore  pounds. 

The  promontorr  of  Llevn  and  Evionjrdd.  In  CaeriMi  ninshire, 
having  the  same  kind  of  undulated  surface,  though  not  al- 
togellwr  to  good  a  soil  as  Anglesea,  has  likewise  a  breed  of 
cattle  simitar  in  several  of  their  characteristics. 

The  cattle  in  the  remaining  part  of  Caemarronshire,  and  in 
the  whole  of  the  count;  of  Meurionvdd,  some  fiew  select  stocks 
excepted,  seem  to  he  dimlnutivcft  or  the  above  breeds  of  Angle- 
Roa,  Llevn,  and  Evionydd;  having  nothing  to  recommend 
them,  save  their  extreme  hardineas,  and  cansemient  cheapneas 
of  rearing.  The  highlands  of  the  counties  or  Denlilgh  and 
Montgomery  abound  with  the  same  pun;  race.  In  the  vales, 
and  in  the  county  of  Flint,  the  cattle  are  of  a  superior  kind, 
larger,  and  of  all  rarieties  of  colors.  The  natives  of  the  sea- 
KXMhl  from  Abergelen'  to  HoWwell,  and  thence  along  the  Dee 
towards  Cheshire,  are  reckoned  very  quick  fieoders. 

Neither  g«>d  butter  nor  cheese  are  made  in  North  Wales  by 
ordinary  fanners.  ... 

Shrep.  The  largest  of  the  native  breeds,  is  that  of  Angleam; 
they  nave  white  legs  and  fSues,  and  are  generally  without 
horns. 

The  second  kind  of  sheep  In  North  Wales,  is  that  peculiar  to 
the  mountains.  Thev  have  generallr  white  fiacea  and  legs ; 
some  have  lioms,  and  olhen  none.  The  smaller  sort  of  them 
weijh  firom  seven  to  nine  pounds  per  quarter ;  and  give  wool 
from  tlvee  quarter  of  a  pound,  to  one  potmd  and  a  iialf. 

The  third  kind  is  peculiar  to  the  Kerry  tiills  in  Monigo. 
mcry^hlTc ;  l«ein?,  pc-rhnp»,  the  only  species  in  North  Walea, 
which  produce  perieci  wool :  that  of  every  other  Welsh 
breed  being  mor«  or  less  mixed  with  coarse  lony  hairs,  called 
hy  ihem.inufaciurer<  kcmps,  making  the  ariirles  m  which  thev 
appear,  of  miirh  le>*  value.  The  characteristics  of  this  breed 
ai«,  large  woolly  cheeks,  white  bunchy  forrticads,  wliite  loss 
rovered  with  wool :  no  horns,  and  a  broad  beaver-like  tail. 
Ther  are  very  hardv,  and  comparatively  tame;  being  not  so 
much  disposed  to  ramble  as  most  other  wild  sheep.  In  shape, 
however,  they  are  for  stiort  of  coratMc:  symmetry  ;  and  were 
thU  defect  improved  by  the  care  and  attention  of  the  iarmers. 
the  breed  would  l>e  'worthy  of  being  universally  adnfrted 
throughout  the  principality.  They  weigh,  when  fot,  from  ten 
to  fourteen  pounds  per  quarter.  The  average  of  wool,  includ- 
ing the  whole  flock,  is  ten  stone,  of  Hfiecn  pounds  each,  from 

'^tLc  four^tkind  is  the  black  faced,  and  fme  woollcd  shcvp, 
Ived  en  tfas  Long  Mountain*  nev  Welsh  Fool ;  and  «a  otbor 


hills,  on  the  bordas  of  ft^Mw**,  in  •  Una 
Wrexham. 

The  flavor  of  the  muitan  of  the  dheep 
Llanvmynirich  and  Potrthywaen  hme-iocka.  is 
delidoua,  by  the  nke  palatcd  punib  cfthe  ndroxeaa  wdbet 
and  their  wool  is  as  fine  as  any  m  England ;  that  «f  the  Sy 
land  bned,  perhaps,  cxoeplcd.    A  pcnuain  travethnpi 
tlw  country,  may  obaxrve  tcrvral  other  kinds  t£  sfaccy 
rroates  from  some  or  other  of  the  above  box  distuscx  tsavcdb  '■ 
bat  they  are  in  general  the  offspring  of  chaace  i 
without  being  dJnclcd  by  any  choice  or  syatetn. 

The  Merinos  with  their  dliTcrcnt  cmasas;    the 
Downs,  and  othos,  bred  by  amatvuiv 

Horut.  In  Ani^eaea,  Cor  want  of  fences,  the  I 
as  the  sheep,  are  commonly  fieaend.  Woe  colts  tii  the  I 
shaped  breed  In  existence,  thus  fiettered  as  ao^  aa  rikr*  ^ 
weanedfrtim  their  dams,  and  tltepfactineuasd  from  gsiiaiai^ 
to  generation,  their  natural  gait  aod  shofw  mwst  wresjanlv  taw 
changed,  at  length,  into  awkwantnaK  and  <Mbmi«T.  f^ev 
Engluh  stallions  have  as  yet  been  Introduced  Inso  tha>  i 
ana  those  that  have^  do  not  appear  to  have  done  i 
hniiroTing  the  lutive  breed. 

In  the  cxranty  of  Mctrionydd,  and  the  hUhr  pais  of  Mc 
gomeryshire,  great  numben  of  ponies,  cenuncBly  calted 
tins,  are  reared.    They  are  exceedingly  havdy.  havW,  T 
winter  as  well  as  summer,  only  the  ranee  of  thr  Una: 
whence  they  are  never  tarooght  down  nnu  thcv  an  ttnce ' 
old,  and  fit  far  sal&    What  has  taDMdM  to,  and  will  in 
destroy  the  shape  and  good  qualities  of  Ous  iMrdy 
that  in  the  proiiagation  of  thar  q>ecies  they  ate  Ml  a 
chance  and  instinct. 

They  are  d  iven  from  the  hllh  to  blxs,  like  fkrks  of  wM 
sheep;  and  the  place  of  sale  exhibits,  in  soene  dcfcrtv.  an  am- 
phitnaatxe,  where  manhood  and  ponyhood  strive  fcr  the  vw- 
tory.  When  a  chapman  has  fixed  upon  his  dkiice  at  a  ^stawv, 
the  wrestler,  being  genctaliv  tlv  seller*,  wrvstt,  rashes  tnc* 
the  midst  of  the  herd,  and  aeins  the  sriected  onuBal ;  wli»:?w 
never  be&rv  touclicd  by  human  hand,  fCruggles  with  al)  A 
might  to  extricUe  itself;   and  in  some  particuLar  sit 

both  have  tumbled  topsy-turvy  from  me  summit  of  a 

hill  down  into  a  river  beneath ;  tiie  biped  «4tU  coneloffia^  hn 
grasp,  and  the  quadruped  disdainh^  tantetv  to  sohmit. 

Another  bread,  somewhat  larger  than  uiese, 
raised  by  a  series  of  erasing  between  the  Ki^ettdi  ttA  tlw  i 
tives,  are  hardy,  handsome,  and  exeecdingty  artiMeh.  Some  ef 
them  are  loo  small  far  the  team  ;  bat  far  t 
derate  weight,  they  have  no  rivals.  **  Thev  will  i 
soend  our  mountionous  stairrasej*  with  "tike  gssasmi  viliK« . 
and  without  giving  tlwir  riders,  who  have  mot*  liiiil  tiiiilirw 
than  homanin,  the  tnnibte  of  aliii^ithw.  Tl«  tanerkted<f 
them  is  exceedingly  well  adapted  fcr  thelo«n,  enosidflrsk^ 
mountoinoas  ftvms :  where  the  great  omiMrth  and  steaiiiABMB 
of  tlM  iMty  kind  </homi  vtmld  In  ifia^oMly  stavfSS/ 


Book  I. 


AGRICULTURE  OF  SOUTH  WALES. 


IISS 


The  Titai  of  MontnommyMn  tav*  loofi  bacn  ootid  fcr  an 
excellent  bTMd.  Home  attifbufe*  thto  raperterltj  to  •  itud  of 
hones  kept  by  Queen  BUabeth,  at  Pwk,  near  Can  Sv*»  In 
the  Severn  vale ;  and  to  otbcn  braocht  into  thla  part  of  the 
ooontry  from  Spain,  by  Robert.  Earl  of  Shrewsbnyj. 

Gantlemen,  In  moat  parti  of  the  dtetrlct,  and  Cumert  In  the 
Talca  of  the  three  coontleB  bordcrhiK  on  fintriand,  have  fiir 
•ome  time  ftimishcd'thenMelvea  with  excellent  oraocht  honee, 
both  fbr  the  coach  and  the  waoon ;  which,  whoa  the  markeu 
are  open,  are  told  in  grtat  numbeta.  They  are  scneralW  either 
hiack  or  ba« ;  itroM,  actlv*,  wall  made,  md  meanre  mm  fif- 
teen to  dxteen  hancu  hi|cb. 

A  custom  rrrj  injuriout  to  the  loowth,  •ticneth,  and  nond- 
neia  of  honea,  lavrails  over  the  ftreatcBt  p^rt  of  toe  dx  oounticB, 
that  is,  warklnc  them  too  voann ;  when  their  bones  have  not 
attained  firmnos  from  their  cartilaginous  state,!  nor  their 
power  of  elasliritT,  rontraction,  and  extension,  which  is  nerea- 
aar^  to  endure  exertion  and  labor.  Instances  have,  however, 
occurred,  of  hortn  bein^  worked  ftwn  two  to  twenty  yean  old, 
without  any  apparent  detriment,  tavinff  a  diminutioD  of  their 
natural  six«. 

"  The  predilertlon  which  frrmen  m.-«nlfcst  in  fhTor  of  hone 
teams,  nnv,  in  time,  reduce  the  nation  to  the  dilemma  of 
cnartiiur  a  law  to  repol  the  Mosaic,  and  enjoin  the  flesh  eau 
ablfc- 

Tendcr  ftine,  bruised  with  mallets,  or  ground  bi  mills  erected 
fbr  the  purpoae,  was  fcrmerty  a  itreat  article  of  fbddar  in  the 
coontieaof  Anf^leiea  and  Csemarvon.  Farmen  were  then  ac- 
nutomed  to  sow  fune  for  their  hones :  and  socnetlmea  to  let 
the  crop  at  a  certain  price  per  acre,  which  waafrraucntlr  ibund 
to  pay  better  than  a  crop  of  wheat ;  but  Ceres  at  lenKth  seems 
to  have  gnmn  ashamed  of  such  husbandry ;  and  the  lands  are 
in  general  converted  to  bear  more  useAil  crnps. 

Hiv»'  The  oritflnal  Welsh  breed  had  small  ears,  which, 
prohahK,  bv  a  rnns  with  the  Berkihires,  nroduccd  the  slouch- 
rd.«ared  hoJKs,  which  w«t«  lately  icmeral  throuirh  the  country. 
Th^  are  «low  rv<lrr(,  nnd  the  rmring  at  them  b  now  upon  the 
decline,  and  giving  place  to  that  of  more  lm|)*t>ved  breeds,  cs> 
pecially  Bxrkshirr. 

BtM.  "  The  ancit^t  Welsh  held  these  industrioos  insects  fai 
emt  veneration ,«nd  lielieved  them  to  be  of  Paradltflcal  aririn." 
{iraUtm'i  Ltgf  fValline,  p.  SM).  For  this reasan  thHr  priesU 
taught  that  the  chanting  of  mass  was  not  accepUbie  to  the 
Deitv,  unlew  the  lighted  tapcn  were  made  of  their  wax.  Out 
of  their  dulcid  rores  they  lirewed  thrir  national  liquor,  me- 
th^vlin,  or  the  medicinal  beverage. 

When  the  country  was  almort  one  continual  wiklcmesa, 
almost  everv  hollow  nak  was  an  aniarv.  Their  nests  on  the 
wastes  wer*'theprDpnlv  of  the  lords  or  the  soil,  and  rented  by 
•ome  of  their  vaauls.  On  freehold  lands  they  were  claimed  by.the 
respective  proprieton.  The  disc  overer  of  a  swarm  was  entitled 
by  law  to  a  reward  of  one  penny ,  iflhey  were  domesticated  bees ; 
and  one  penny  and  a  dinner,  or  In  lieu  of  these  the  whole  of  the 
wax,  tf  they  were  of  the  wild  mre.  Whoever  cut  a  tree  upon 
another  person's  prapertv,  'in  order  to  get  at  the  nest  of  bees, 
was  to  be  amerced  the  ml  vahie  of  both  tree  and  twes.  The 
mnertive  prices  of  difflncnt  swarms  were  ascertained  br  law. 

Earlv  swarms  were  reckoned  of  ftill  value  by  the  nnt  of 
Augtiat ;  such  as  swarmed  after  that  day  were  not' valued  above 
four  pence  until  the  fbUowinff  May. 

In  compariaan  with  the  prlcta  of  other  articles,  at  the  time 
the  Wdsh  laws  were  framed,  bees  seem  to  have  been  very  dear, 
and  coiweqtientlv  scarce :  but  the  price  set  upon  them  fajr  law 
was  much  ahove'  the  real  price  in  commerce,  between  buyer 
and  seller.    This  was  owing  to  the  veneration  thejr  were  held 


hi  by  die  lagUMare;  md  taMndad  to  detar  Om  Ml^Kt  6am 
oOcnding  agai^  the  statntaa  made  to  preserve  them.  As  a 
confirmation  of  this  opinion,  every  thing  that  belaagal  to  baaa 
had  its  value  exaggerated  in  law :  even  a  bee-hive  was  an. 
praiaed  at  two  shlUhigB,  when  a  new  plough  without  Irons  waa 
valued  only  at  two-pence;  a  cow  fbrtv -eight  pence,  a  yoariing 
calf  fburteen  pence,  and  a  suckling  calf  one  penny. 

The  sacred  cateem  in  which  bees  were  held,  at  length  declin- 
ing, apiaries  were  gradually  reduced  to  their  present  finrness  of 
number.  However,  several  persons  still  execrate  the  profitne  act 
ofdisposiiyofthetrbces  ibr  money:  but  will,  nevcrthelcas,  let 
them  out  for  one  half  share  of  the  honey  and  wax,  when  they 
are  killed  annually  in  autumn ;  and  the  whole  live  stock  to  bo 
parted  eoually  between  them  at  the  end  of  the  fourth  vear." 

In  Wales,  as  hi  Poland,  when  iplriu  and  beer  became  roan 
common,  the  use  of  metheglln  declined,  and  bees  were  neg- 
lected. Hence,  it  may  be  infnrred,  that  the  vcncratioQ  in 
which  this  bisect  was  held  in  these  and  other  countries,  waa 
owing  to  ita  allbrding  almost  the  only,  and,  at  all  events,  the 
cheapea  and  most  powerful  means  of  indulging  in  that  which 
man,  in  all  ages  and  countries  has  considered  the  «M«MtMae 
bomtm  of  en^vment.  —  intoxication  :  an  enjo)ment  which,  whe- 
ther  with  Noah,  It  be  procured  legitimately  from  that  "  tran- 
wendant  Hquar."  wuie;  with  the  American  Indians,  ftom 
elver;  or  the  Turks  fWim  opium,  has  this  advantage  over 
all  others,  that  it  is  more  immediate,  roorePntense;  that' it 
is  within  the  reach  of  every  one ;  that  every  one  can  have  it'to 
the  full ;  and  that  for  the  ai^Joying  which  no  man  ia  envied 
by  his  nciahbor. 
11.  Political  Economy. 

Great  improvements  have  been  made  in  the  itiads  and 
bridges  of  late  vean,  especially  by  Lord  Penrhyn.  Wyna, 
Madocks,  and  Government,  undn  the  direction  of  Tei- 
nird.  Previous  to  the  year  1785,  the  annual  exports  of 
slates  from  Lord  Penrhyn's  quarries  at  IMawen,  did  not  ex- 
coed  1000  tons:  which,  owing  to  the  ruggcdness  of  the  rood, 
were  conveyed  fk»m  the  quarries  to  the  port,  a  distance  of  six 
miles,  in  pannien  on  hcnses'  backs.  His  Lordship  formed  a 
new  road,  which  gave  immediate  employ  to  about  180  broad- 
wheeled  carts  and  wagvons;  and  firora  the  quarries  he  extended 
the  road  nine  miles  ftirthcr  to  Capel  <  arig,  through  Nant- 
frr8nco,and  the  romantic  interior  of  Snowdon,  at  his  own  ex- 
pense, the  whole  tract  being  his  property.  The  Increase  of  the 
slate  trade  caused  his  Lordship  afterwards  to  have  an  Iran 
railway,  the  length  of  six  miles,  from  Dolawcn  quarrlas  to  Port 
Penrhyn. 

The'chatai  bridge  now  erecting  acnes  the  Menai  by  TcUbed 
will,  when  completed,  be  one  of  the  meet  cxiraaidinary 
works  of  the  kind  in  existence. 

Of  canals  there  are  several,  with  stupendous  aqneducta 
and  bridaaa.  The  aqueduct  of  the  Eleamere  canal,  thrown 
over  the  Dee,  is  thefirst  bi  Europe.  It  was  opened  in  Novem- 
ber 1805.  ,  """"^ 

Mamtfiuturm  chiefly  b*ue  cloth,  blankets,  eannels,  and 
Welsh  ulains  or  cottons.  The  best  Welsh  flannels  mannftc- 
tuted  hi  Montgomerysblie.  Welsh  cottons  made  since  the 
time  of  James  the  Fint,  have  the  warp  of  fleece  wool,  and  the 
woof  a  mixture  of  one-third  or  one-half  of  Welsh  wool.  Knit- 
ting stockings  and  caps  very  general  among  the  fhnalca  of  cot- 
tages and  small  fiurms.  Aivillaceous  schUtut  Is  ccmvertod 
into  slates  for  the  roofing  of  nouses  and  otlwr  purpoaes,  to  a 
verr  great  amount  within  this  district. 

PyroUgnous acid  extracted  fnm  brushwood,  at  Hope  in  Flint- 
shire, for  the  use  of  cotton  dvers.  A  vartety  of  other  manufie- 
tures  to  a  moderate  extant.    Several  agricultural  societies. 


7015.  SOUTH  WALE&  Six  cnunHe*,  and  some  Ulets,  comprising  together  e,470,400  acres  of  hilly 
and  mountainous  surface ;  generally  of  a  salubrious  climate ;  cold  on  the  mountains ;  but  on  the  whole 
more  temperate  than  the  air  of  North  Wales.  The  soil  argillaceous  red  loam,  or  calcareous,  but  ge- 
gerally  rich  in  the  vales  and  declivities.  Of  minerals  there  is  abundance  of  Iron,  coal,  lime,  and  a  gmMl 
deal  of  lead. 


1.  Proprrh/ and  BkUdhtn. 

As  in  North  Walos.  In  Sooth  Wales  tai  general  the  custom 
of  white  washing  cottages  Is  prevalent.  In  Glanmganshire. 
not  onlv  the  hislde  and  outside  of  hoosea,  but  bams  and 
stables  a'so,  walls  of  vards  and  gardens,  the  stone  banks  o€ 
quickset  hedges,  and  even  solitary  stones  of  large  dimensions, 
houw  blocks,  Ate.  near  the  houses,  are  white  washed.  This 
practice  is  traced  to  a  verv  remce  antiquity.  Diodnrus  Siculus 
is  quoted  as  mentioning  the  British  custom  of  white-washing 
houses.  Gentlemen's  seats  are  distinguishable  fh>m  cottages, 
not  onW  by  their  site  and  plans,  Imt  al«o  bv  their  colois.  In 
Glamoryianshire,  gentlemen  mix  ochrewith  Ume,  tomake their 
seats  of  Isatella  yellow.  In  the  north  of  Pembrokeshire,  dec. 
the  taste  is  reversed ;  the  cottages  are  of  a  very  dinnr  oolor,and 
gcntleraen's  houses  are  white  washed :  the  maxim  is- not  to  he 
what  the  lower  clasaes  are,  not  to  coincide  with  the  mlgar  In 
Ihdr  practices. 

2.  Occupation. 

Farms  of  all  siiea;  two  mountain  fkrmi  of  HOOacrcaeach; 
general  run  from  30  to  100  acrea.  average  of  the  district  be- 
twccif  fifty  and  sixty  acres.  In  the  uplands,  rearing  of  stock  Is 
the  main  object,  without  ncglccthig  the  produce  of  the  dairy ; 
whilst  they  And  convenience,  thouch  without  profit,  in  a 
acantv  and  precarious  tillage.  In  the  lowlands,  or  moist  loams, 
eepectally  bi  the  more  humid  cllmature  of  the  western  counties, 
gnubig  la  conaidcrBd,  and  generally  reoommcnded,  as  moat 
profitable. 

Upon  an  average  of  the  whole,  the  district  may  be  eaid  to  be 
occupied  In  that  kind  of  system  called  mixed  husbandry ;  breed- 
big.  dairying,  and  tllUtge ;  varyhig  in  the  proportion  of  each. 
In  dIfnTent  places  according  to  the  Imperioasness  of  exlstfaog 
circumstances,  which  will  be  hereafter  more  fbllv  explained. 

Farmer  a  may  be  ci  assart,  as  proprieton  farmhig  a  pert  of 
their  own  estates,  small  proprieton  or  yeomen,  fhrrocn  of  the 
old  school,  and  book  fhiiners. 

"  B(nib.^n»Kra,  the  serialists  of  Marshy  are  those  who  know 
Bgricoltnre  onlv  by  readtatg  about  it.  THeorr  Is  their  m  ph$s 
mttra :  aa  they  generally  grow  tired  baftare  they  are  much  ac- 
quainted with  practloe.  The  practice  of  the  country  they 
come  to  realde  to  la  all  wrong,  and  the  taihabltante  all  savages- 


They  bring  etaaghs  and  ploughmen  generally  from  a  ditfance; 
"     I  OM  maswn  lettae,  the  ploeghmcn  nturn.  and  ~" 


ploimhB  are 


maseen  lettae,  the  ploeghmcn  retuni. 
laid  aaide.    They  hold  the  temcn 


and  the 
old 


school,  as  thcv  call  them.  In  sovereign  contempt,  who,  in  re- 
turn, deride  their  puerilities,  and,  in  their  own  quaint  phr^, 
stvle  their  inetfketual  attempts  to  csraMlsh  a  tvstem  of  ImipiOT 
ed  agriculture, '  aJUuh  im  Me  mm.'  They  doconsiderable  good 
in  the  vicinity  thev  dwell  tai,  by  ampkning  laboren;  and  hy 
their  imported  imp!emcnte  tfwy  open  the  eves  of  mechanlca. 
Most  ofthe  harm  they  do,  is  to  themselves.  They  inhire  olhara 
moativ  by  an  exorbitant  advance  in  the  vrages  of  servants,  ca- 
pedally  of  sach  as  pretend  to  be  fivB-bailiflk.  They  aive 
double  the  wages  that  the  old  estaMhhed  fimnen  in  tlw  W 
cultivated  counties,  Salop  or  Hereford,  he,  will  give.  Thev 
have  genetallv  very  exnltad  noUons  of  the  value  of  land,  and 
the  Bowen  of  soil.  They  read  of  the  hifj^  returns  of  crona  In 
England  or  elsewhere,  and  calculate  there  upon  the  value  of 
land  hi  the  uplands  of  Wales:  which,  if  they  have  ftnns  to 
let.  makes  it  extremely  dUflcult  to  deal  with  them.  Thatr 
opinion  of  manure  depends  on  the  book  they  have  read  laat. 
If  Jethro  Tull  is  their  fiivorite  author,  soil  requires  nothlnc 
but  ploughing  and  stirring.  With  A.  A«w  <«  every  thimg ;  with 
his  brother  B.  only  a  few  miles  distant,  and  on  ue  same  kind 
ef  soil,  time  ia  tielmt^. 

3.  Implements- 

The  WeMi  ploiu|h  Is  In  common  use :  and  perhapa  a  more 
awkward,  unmeaning  tool,  li  not  to  be  found  m  any  dviliad 
country.  It  is  not  calculated  to  cut  a  furrow,  but  to  tear  It 
open  1^  main  fbrce.  The  share  te  like  a  large  wedge ;  the 
coulter  oomes  befbre  the  pohit  of  the  share  sometimes,  and 
sometimes  stands  above  it :  the  eerth-board  is  a  thing  never 
thought  of.  but  a  stick  (a  hedge«ake  or  any  thmg)  is  Aistencd 
from  the  ri|rf)t  side  of  the  heel  of  the  share,  and  extends  to  the 
htoid  part  of  the  plough :  this  is  taitended  to  turn  the  fbmw, 
which  it  sometimes  performs,  sometimes  not,  so  that  a  fiela 
ploughed  with  this  machine,  looks  as  if  a  drove  of  swine  had 
been  moiling  it. 

The  RotlMTam  and  other  improved  ploaghsarrin  useameag 
the  proprietor  and  book  formen,  and  the  Scotch  plough  & 
oomlng  bito  very  general  uae.  A  gentleman,  a  naval  officer,  in 
Cardiganshire,  hitroduccd  the  light  Kothcram,  and  faudstcd  on 
his  ploughmen  using  them.    As  soon  as  he  turned  his  back,  the 


ploughs  were  ntsmlised  the  service,  and  the  old  one 

broui^t  into  the  field ;  one  day,  in  a  rage,  he  committed  theold 
to  the  flamea,  and  set  the  new  plough  a-gotng.  After  warda 
taking  a  ride  to  cool  bimarif,  and  rctomlng,  be  fbond  the  new 
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IV. 


t  In  ttw  dhch,  Md  old  pkoglM  bonowcd  flam  tb*  Mliih- 
■t  vock :  lb*  mmtm  then  thbikhic  It  uaeltw  toiww»tre> 
KBTC  ap  tb*  coatMt.  "  I  taav*.'  Mid  M,  *<  Mon  vvtoui  kiikU 
of  httman  bdnn,  in  dlflteent  parte  of  the  rIoIw,  from  iatUode 
ten  to  latitude  nttj'ftnr,  but  none  to  obelinatcl;  bant  on  old 
praetioes  as  the  WaUi." 
H.  liwiii,  Em\,.  of  0«n^  T  Gog  naar  CaenhartlMn,  bdng 

Soallr  amocccarful  in  effcetmc  a  remlution  at  once,  triad  the 
■a  of  altering  the  old  plooi^  in  a  allitht  d«|{na.  and  hopaa,  by 
one  alteration  after  another,  at  length  to  tranann  them  bilo 
Rothcram  ploaglu  "  onawarai  to  his  itiiniy  piow^uncn." 

Wmiqnmt  and  dvmijr  two  and  (bree  bona  carte  art  In  guMial 
«h;  alBioeteTcryteineroffiirty  poandsayearrentbaaawag- 
na.  Single  bone  carte  min  fproand  but  slowly.  They  were 
■Btrodacad  Into  the  Tair  or  Towr.  sevendTaan  mo,  by  liord 
Roboit  Scrmour ;  Into  Caidlaanshire,  by  Thomas  Joluias,  Esq.; 
■Dd  Into  ftwcknocksbire,  bv  8tr  Edward  Hamilton. 

A  k^  rakt,  with  the  head  fiinning  unequal  angias  with  the 
handles,  is  In  use  in  Glamorganstui*,  tha  onlv  advantage  of 
wMeh  L*  said  to  be  that  of  not  obliging  the  rakar  to  step  bis 
tbot  backward  at  arcnr  reach. 

4.  Arabic  Land. 

In  general  wretchedly  managed,  capacinlly  the  fUlows.  The 
nporlor  proposes  to  send  ftrmert'  sons  to  improved  districte  to 
acrre  apprenticeships,  as  better  than  examnles  set  by  itrangvn, 
which  luiTe  been  tned  without  success.  A  patriotic  bmd  pro> 
nrletor  brought  what  were  conddcred  as  enlightened  Ibrmcrs 
ftora  Scotland  bito  South  Wales;  but  as  Hatsal  vary  Judlri- 
ousIt  obserrcs,  "  New  practices  in  husbandry  will  be  roost 
Ukely  to  succaed  throuip  the  medium  of  the  natiToi  of  the 
country.  They  have  an  unconquerable  dislike  to  every  thing 
Introduoad  bv  strangars ;  and  not  without  some  reason,  as  most 
of  the  people  who  have  come  into  this  countnr  Aon  the 
English  countlas,  and  commmccd  fbrmen, were  in  had  clrcam- 
atancaa  at  tha  outset,  and  theiHbre  have  not  succeeded  in  their 
mdertakingB ;  and  tha  natives,  eager  lo  reprobate  any  thing 
new,  readily  attributed  their  failure  to  deCBctlva  practkaw  rather 
than  to  the  real  cause,  want  of  capital.  This  obaer  ration  will 
be  Ibund  to  be  generally  tme  in  cvcrr  ooontiy.  Faw  persons  in 
good  circumstances  can  be  templed  to  migrate ;  wlulst  others 
ofadiflbrentdeKTiptlonare  frequently  under  the  neecadty  of 
dafaig  it ;  and,  gcmnlly.  it  can  only  tend  to  hasten  their  total 
fkilura.  Then  the  taachli«  of  tha  natives,  as  recommended 
above,  would  have  a  much  superior  eflbct  in  eatablishlng  the 
doctrines  oT  the  new  schools,  than  thclnlnductian  of  any  stzan* 
gcrs  into  the  countrr. 

Tha  Hnd  banks  cheeking  tha  tirograM  of  the  tMes  Into  a  flat 
tract  In  Ulamorganshirv,  in  order  to  render  them  more  firm, 
they  are  matted  with  tha  roote  of  tha  sea  ^nat-weed  Mripidp 
SMsHvfa.)  The  ban.  T.llansell  Talbot.  MMb  each  of  his  te- 
■anti,  who  rente  land  in  the  a^iobiing  marshes,  to  give  yearly 
the  labor  of  a  day  or  more,  in  proportion  to  bis  holdmg,  as  a 
kind  of  statute  dn^,  Ibr  the  planting  of  this  read ;  andamparl- 
anoa  has  proved  ite  good  emcta. 

5.  GroM. 

"  By  a  correct  map  of  the  riven  of  a  district,  wKh  a  scale  of 
thett  (Ul  in  a  given  number  of  ftirlongs  or  miles,  and  of  the 
mountains  from  which  they  flow,  anothoae  diatinguUbed  by 
kinds  of  "  quality  colon,"  a  geologist  mifbt  give  a  lair  estimate 
of  the  quality  or  the  loUs  and  grassoi  of  the  respective  valleys 
Intersecting  that  district,  though  anomalies  ftaquantly  fcnn 
asoaptions  in  vallies  as  well  as  on  sideland  places. 

Tbe  practice  of  fcgging  pattures.  almost  peculiar  to  Caidl- 
fanahire.  has  been  ahcady  described  (Ai&5).  The^cportar  saw 
a  piece  that  had  been  fbRMdsucoesBtvclyfcr  sixteen  yean;  and 
according  to  the  tenanrs  inimnation,  was  improving  an* 
muHv.  when  land  has  been  mowed  too  long,  one  vear^  fog- 
ateg  fa  suppusid  to  recover  It.  Mass;  pastures  are  benefitted 
byit.  It  replenishes  the  soil  with  seeds,  that  by  thto  means  are 
•aflbrad  to  ripen  and  shad  on  the  ground;  and  it  is  said  that 
two  TMn  Cogging  will  recover  lands,  let  them  be  ever  so  run 
oat  07  tlUage  or  mowing.  Cattle  uaed  to  feg,  will  quit  hay 
that  may  be  fdven  them,  and  clear  away  the  snow  with  thefr 
iMt  to  get  at  tne  flogt  Tne  fields  proper  to  be  kept  in  fbg*  most 
be  of  a  dry,  sound,  and  close  soil ;  the  argUlaoaous  rather  than 
the  siUoeoua  oartba  should  prevail  In  It:  but  not  so  mudi  as 
to  be  ovor  retantlva  of  water. 

The  lata  TbonM  Johnes,  Esq.,  of  Havod,  observas, "  Fog. 
ging  b  gtttb^  oat  of  repute :  It  moat  have  originated  in 
clMBiea,and  want  efa  summer  stock  of  cattle." 

Clover  la  grown  In  soma  frw  places  Ibr  seed,  which  Is  sepora- 
ttd  ftom  the  beads  in  a  oommon  com  mill,  tbe  upper  mill- 
I  being  npfawed  fiar  a  time  with  a  square  ptoaa  of  oak  ftnr- 
1  with  eight  wImb  ttoddad  with  nails  on  tbair  upper  sor- 
Theae  spokas,  by  dialr,npki  motkn,  soon  beat  oat  tiia 

Cfardent. 

tha  maritlma  ooaat  of  Sooth  Wales  ganerally  very  vn>- 
doctivc;  those  of  tbe  eottagen  better  attended  to  than  In  other 
parts  Of  tha  district;  a  pleasing  mizttuc  of  flowcn*  small  frnlte, 
■id  vegeublas. 

OvcAord*  in  Radnonhlre  and  Bcacknockshlrt  thrlva  well  In 
tha  values,  bat  more  especially  to  the  vsles  of  Wye  and  Uak. 
Not  much  ddar  made,  cioepting  on  tha  Wye. 

7.   Woods  and  Planiatkms. 

**  It  appean  from  old  deeds,  that  estates  wart  fcruiaily  sold 
■t  an  taiRrlor  price,  to  consequence  of  thdr  beh^  crowded 
wKh  timber.    Times  arc  now  changed." 

There  art  a  great  many  oak  woods  and  copplcia  In  hilly 


as  Sw  dladfcC*  and  _ 

part  of  M.    It  Is  calcalatad  that  at  an  avange  six 
trees  are  annoally  planted;  If  this  be  the  tact,  it  k 
nfaMtenthsof  thametlherdiear  aredaanaad  toonaaetoi 
far  at  this  rate,  to  fifty  yean,  than  would  be  lAO  tzaas  ia  nwy 
aera  to  Houth  Wales,  which,  aUad  to  tha  old 
woaU  give  300  trees,  or  cnoogh  to  nodor  tbe  < 
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Than  an  nearly  15/100 1 

Card|gan4iln,  whk^  an 

which  It  has  bacn  at  dlflkrent  timea  to 

bank.    Of  one  of  tha  wosat  parte  of  tUs  land. 

torlat  Dr.  Anderson,  who  was  modi  with  Jo 

said  ha  could  make  it  cany  wheat  to  Ave  ycaik 

9.  Livestock. 

From  ancient  roroids  Happaan  that  the  colon  of  WdA  cat- 
tle wen  white,  with  red  ean.  like  the  wiid  baoad  at  Chifltei- 
ham  (6130.1  ;tbcy  appear  to  have  been  to  a  wild  state  to  lair  a 
the  time  of  ktog  Jam.  The  umaiut  ata^  an  «f  fair  kadi 
the  coal-Uarks  of  Pembrakcsliln;  tbe  brwwnaii  bfawkk,  m 
dark  browns,  of  OlaraornB ;  the  black  nnte  af  CardlcHabA. 
Cacrmarthenshlrc,  and  the  westam  parte  of  the  cooataa  if  ft*- 
con  and  Radnor;  totrodnocd  beoads,  flaaJHemlbeAitec  ad 
Sbruuihira,  Into  the  aaatsm  and  mesa  nrtBe  parte  <■  BnoB 
and  Radnor. 

Cows  an  kept  fiir  breeding,  and  making  butler  and  fUto-saak 
cheese.  Johnas  baa  proved,  that  at  Bavod,  cIwcm  na*  to 
made  at wOl.  to  nearly  reaembUng  Piiinassii,  Stilfcsi.  Gkuras- 
ter,  or  ChcsMn,  that  the  dUlknnce  cannac  be  |»wied  kv 
good  Judges ;  and  that  the  whole  rayateiy  CBOskte  to 
modes  ofprodnctog  it  flram  the  milk. 

The  sAfvp  of  Sooth  Walaa  an  of  fbor 
Glamorgan  vale  ahen,  Ulam 
and  totermixad  breaiL 

Jfiiiatofiisiii  occupy  the  hUls  to  rim 
district. 

The  Glamorgan  vale  diaep,  la  rim  only  htaed  to  Watas,  i 
totrodocad  witnto  meinuri  of 
woot 

TheOhmonan  Down  shsop  la  a  beonttfU 
amall  breed.    Feeding  apou  the  < 

of  tha  llmestane  tract,  udr  matten  Is  aaaasiaa  to  aoaii*  is 
most,  and  tofloior  to  none ;  their  wool  Is  i 
kind,  and  fine.    Thn  an  gcnoaliy 

iritt  rrasaad  mmd  ninmdni  kntii  many 
bean  triad  withto  the  distriet,  and  moat  of 
wlthoat  the  eipected  incoeBs.    Particular  I 
thetar  pecultor  diseases,  whldi  oanttoue  to 
wherever  they  an  renaovod.    The  ItoMaleiw  tract  OMnt  to  t 
sktered  M  the  healthiest  fiv  shnp  wUhta  tte  dteirirtri 
then  the  imparted  uiudem  breeds  bava  to  ought 
the  scab,  the  Ibol-«Qot,  the  ongglss,  niagaigs.  and  i 
of  diieasMMvar  tend  el^babra  to  Watea :  these  an  tete 
rasuBed  among  thepronte  of  oomnMioeu 

Jrersat.  Thesmall  Welsh  mcrllmorpulfteytannaw  la asK 
parte  nearly  extinct :  thqr  an  a  pionay  race,  and  nay  now  sol 
then  befoundto  tha  billy  walks  < 
Thara  wen  Ibrmerly  a  ^ 
fitfiirridtogandwa" 
agood-slMal 
wan;  but  tbe 
lost:  fcrthay( 
cartr 
10. 

to  Ncvth  Wales,  ar 
a  chaneteflstk:  both  of  their 
materials.    Good  I 

capecUllr  hi  Olamarganhlrfc    Mi 
maiiy  puces;  and,  owing  to  the 
many  hides  tanned.    Potteries  on  a  ! 
Carmlf,  and  other  places, 
lima  works,  and  aslate  quarry  to  • 

Tie  lias  Kmalam,  (Unw  wd  Iran  i 
bluaiah  or  grayish  oelar,)  thoi^  feuad  In 
land,  k  no  whore  so  valaable  as  that  at  At 
burnt  tato  lime,  it  is  of  a  bofToelar,  the  < 
iiy  to  theengiuaa,  Smeataa.  of  all 

to  all  parte  baa  a  McuUert^  < 
■ractar,  so  that  a  rou  of  it  tmy  be  1 
The  strata  an  of  various  jthkkmai, 
kachaatoa  frw  fret;  and  thaw  ooraoMa&l^ 
Incbas  thicknan  of  marley  c^y.  Thefln 
seems  to  be  concentiated  to  tha  tolerlor  peat'af  escb  i 
the  outer  sides  tharaof  being  man  poaoaa,  and  <f  a  pslsr 
color.  In  inland  places  tfw  strata  an  hunt  aliogsdMr.  ito 
argOlaeeaas  as  wall  m  tha  ferrnglnons'cnicite.  Hersbtt  Ak«- 
thaw,  ar  ether  maritlma  ooaate,  the 
withta  reach  of  the  tides,  an  braken  and  rsOadL 
thv  ara  radnccd  to  raoadad  nebbiA  «r  iMtolss.frMi** 


of  the 


and  walktaut  upon  the  frm,  being  a  cnawaaai 
bom  and  tfe  small  mertina;  and  very  aarfd  *« 
lie  braed  has  afanoat  beat  tataHy  ueglassd  mi 


to  many 
nndeas  or  kernel  port,  the 
bv  the  abmtlan  of^tM    .^ 
bles  an  driven  oa  shora  to 

Of  (wvirdhiraf 
instituted  to  17&5,  the 
borgh. 


Sect.  III.     Agricvltwral  Swrvey  of  ScotUind. 

7046.  The  turface  of  this  country  is  estimated  at  1 8,944,000  acres,  in  three  Datoial  divi- 
sions. The  first  lies  north  of  the  chain  of  Highland  lakes,  which  stretches  from  Mnnajto 
Mull,  and  consists  of  little  else  than  dreary  mountains  and  some  moors ;  tbe  seoood,  or 
middle  division,  extends  from  this  chain  of  lakes  to  the  rivers  Forth  and  Clyde;  itii 
mountainous,  but  cultivated  in  the  vallies,  and  on  the  eastern  shore  to  a  conadoabis  a- 
tent ;  the  remaining  division  is  covered  by  hills  with  some  mountains,  but  erery  wiMR 


middle  or  the  last  century  ;  it  has  now  greuly  outstripped  tint  country,  eipecUlly  in 
arable  husbandry  :  ■  proor  Chat  Ibii  i>  the  general  opinion  of  enlightened  men  may  be 
deduced  from  Ibe  notices  just  giTen  of  the  English  and  Welsh  counties,  in  whicli  it  ap- 
pears tliat  the  improumenla  introduced  or  attempted  to  be  introduced  on  arable  land, 
are  wilh  few  «ceptioiis  the  implemenls  and  practices  of  Scotland.  In  the  manage- 
ment of  meadows  or  old  pasture,  Scotland  cannot  be  conspicuous;  as  the  climate 
Is  not  naturally  calculated  for  that  kind  of  husbandry.  The  winters  are  too  long  and 
aerere,  and  the  surface  too  irregular.  In  regard  to  live  stock,  the  palm  of  improvement 
la  undoubtedly  borne  away  by  England  i  hut  though  there  is  nut  that  enthusiasm  in 
ScMland,  nor  such  large  prices  given  for  capiul  specimens,  it  may  be  safely  asserted 
that  breeding  and  feeding  are  conducted  us  systematically  and  successfully  ther«  as  in 
Enf;land.  We  shall  glance  at  the  different  counties  in  the  order  of  their  proiimity,  begin- 
ning with  that  containing  the  capital.  It  may  be  sufficient  to  mention  here  that  leases 
■re  universal  in  Scotland,  most  generally  for  nineteen  years,  often  for  twenty-one,  some- 
timea  for  fourteen,  but  seldom  for  a  shorter  period.  The  poor  are  supported  by  volun- 
tary contributions  at  the  ctnirch  doors,  though  an  assesnnent  on  property,  half  paid  by  the 
proprietors,  and  half  by  tlie  tenants,  may  be  made  if  irecessary,  which  is  very  seldom  the 
case.  Tlthea  were  commuted  for  their  value  in  land,  and  land's  produce  at  an 
early  period.  Every  parish  has  a  schoolmaster,  who  is  paid  jointly  by  the  proprietors 
and  the  fanners.  There  is  a  profeasorthip  of  agriculture  in  the  Edinburgh  University, 
ably  filled  by  Dr.  Coventry,  a  man  of  whom  it  may  be  truly  said,  that  he  is  univensJIy 


■Ktl.  MIDLOTHIAN.  8»,«M  «™, on.  third  h%  and  iDKCMlUe  lo  the  t>li»ili,ind  tn  thirds  In 
misgi.pssliir*,  urwood.  Tlie  ilore  ihwp  (sniUiig  li  practised  on  the  hllla,  and  snli«1agr1cu1tur«Da 
the  low  grounds.  Ore«i  crci|a>iidpotalo«snnten>IVF);ni1Uviliil  for  Uie  Edinburgh  niarltt.  and  nxist 
tUrnm  MI  morelndelitrf  to  lie  manure  thii  r«»lTe  In  rcluni,  than  10  the  loil,  ornipwlor  iklS  i  msoT  of 
tlieta are lownmi™, amalniri, and tiiecuUlive rallliaton.    TfceDaftdth  Fanners'^ Socjetr,  oDeoTcbe 
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STATISTICS  OF  AGRICULTURE. 


PAtolY. 


aboiil  the  year  1746. 


■calc^  far  the  Edinburgh  market, 
■e  that  period,  the  mpply  vm  U- 
mltod  to  what  cmald  be  canted  in  batkeo ;  hit  cart  beinit  the 
ftnt  that  appeared  vith  kitr  hen  atnir  on  the  MicelB.  He  even 
raleed  cvciunbcn  ia  the  fields;  but  hi*  cart  load  of  theie  met 
with  ao  little  lele,  w  not  to  encourage  a  repetition.  Thooch 
ha  died  a  pemtoncr  on  the  poor't  funds  of  Uie  Canongate,  hi« 
name  deaerm  to  be  noticed  with  respect,  not  only  m  haying 
introduced  seTcral  of  our  best  vegetables  into  cultivation,  but 
from  hte  practice  ■•  a  cultivator,  which  was  tpirlted  and  Judi- 
rlooB,  howercr  little  it  turned  out  to  hi>  own  account. 

StrmitUrnm.  About  %00  acre*  on  the  banin  of  the  Eik,  and 
chiefly  near  Roalin.  Crop  continued  on  the  uune  ground 
without  end;  bat  digging  down  and  replanting  erenr  fourth 
year.  To  chiuige  ererr  t wentv  or  thirty  years  eMeemed  a  better 
Mactka.  Landa  in  nurwry  fOO  acret.  Mawer'a  hothouaes  at 
Dairy,  and  hotwalls  of  hla  invention,  figured  and  described. 
The  hothouaea  heated  by  (team.  Alawer  was  a  Lancashire 
man,  and  formetly  gardener  and  steward  to  the  Earl  of  Aber- 
com.  He  was  an  excellent  gardener  and  former ;  a  man  of 
very  general  information  and  highly  reapectcd.  He  was  ezien* 
sively  employed  as  a  layer  out  of  gardens  and  roads,  and  had 
the  gcBcral  charxe  of  the  gardemng  and  tree  department  on 
aome  ftentlemen**  estates.  The  compiler  of  this  Encrciopcdia 
was  his  pupil,  amanuensis,  and  draughtsman  for  the  tnree  years 

Seceding  his  death,  which  happcnad  suddenly  fktwa  apoplexy 
1800. 

9.  WoodM  and  Plantation*. 

About  MOO  acres  so  occupied,  the  greatest  part  artificial,  and 
planted  since  17M.  Hedgerow  trersnever  come  to  any  thing  for 
want  of  shelter :  belts  do  no  good  unless  twenty  rows  thick  at 


ioap  made  of  barley  brolh,  tnimnhtwd  wift 
herbs.    To  this  diey  add  at  ttanea  potaM 
«M  kinds:  aeidom  wheat  teaad,  and  still 
meat.    This  mode  of  living,  tn  which,  although 
variety,  there  is  always  ahundance  or  food. 


teciwl 
tsktisv 


BdvB 

wA) 


10.  Wattes. 
Noat :  hut  extensive  tracts  very  poor. 

11.  Improvements. 

Draining  well  understood  and  extensively  practisod.  Johns- 
ton, who  wrote  an  account  of  Elliington's  mode  of  draining,  a 
native  of  the  rouniv.  Edinburgh  and  Lellh  afford  about 
40,000  cubic  vards  of^ktreet  dung  annually,  which  is  commonly 
laid  on  the  lands  within  five  miles  of  town.  Hone  dung, 
however,  carried  twelve  miles  or  farther. 

More  need  for  weeding  on  the  arable  lands  of  this  county  than- 
fai  those  of  any  other  in  ^kt>tland ;  suppoMd  from  more  town 
manure  being  used.  The  town  manure  contains  the  seeds 
brought  In  from  the  country  in  hay  and  straw,  which  are  of  va- 
rious kinds;  but  chiefly  wild  mustard,  wild  radish,  dock, 
thistle,  poppy,  couch  gnus,  ttc. 

IS.  Uifg  Stock. 

Little  Bttenilon  paid  to  this  department.  Oallowav  and 
Ayr^ire  cows  prerarred,  and  Clydesdale  boms.  Some  buffis- 
loes  of  the  Mysore  variety  introduced  by  Col.  Murray :  not 
suptwscd  to  turn  to  any  advanuigp,  either  as  milkers,  or  far 
work,  or  the  butcher,  but  form  a  variety  tn  parks.  Loni  Mor- 
ton subsequently  introduced  the  cpiagga  (B<jtnu  fti^jga)  on 
his  park  at  Morton  Hall  for^he  snme  purpose.  Bees  a  very  po- 
pular species  of  live  stock  with  all  classes. 

IS.  Rural  Economy. 

Well  supplied  with  work  people  fttim  the  highlands  and  Ire- 
land. With  the  exception  of  some  taxm  servanu  in  the  imme- 
diate vicinity  of  Edinburgh,  they  are,  in  gencTsI,  orderly  and 
moral.  Children  taught  tn  the  parish  schools;  reading  at  one 
shilling  and  four-ptnce,  writlnt;  and  Arithmetic  at  two  snillings 
and  slzpence^per  quarter ;  Latin,  Ace.  in  proportion.  The  cot- 
tages of  ploughmen  consist  generally  of  two  rooms  on  the 
ground  floor,  with  a  pigstye,  and  lOU  tqunre  yards,  or  upwards, 
of  garden  ground.  The  nimiture  consists  of  two  brds,  a  few 
chairs  or  stools,  table,  chest  of  drawers,  clothes  preas,  &c. 
and  they  are  all  ambitious  of  having  a  time-piece,  if  It  were 
only  a  cuckoo  clock.  The  whole  may  be  worth  from  ten  to 
twelve  pounds.  The  Sundov's  dress  of  a  young  ploughman 
consists  generallv  of  a  coat  of  blue  cloth,  at  five  shilliMs  and 
sixpence  the  yard ;  velveret  vest,  corduroy  breeches,  white  cot- 
ton stockings,  calf-skin  shoes  with  black  silk  sho<--knot*,  shirt 
with  ruffles  at  the  breast,  white  muslin  frinKed  cravat,  and  a 
hat  worth  eight  or  ten  shillings.  The  shoe-knots  ana  ruffles 
are.  Indeed,  rather  uncommon,  but  all  the  other  articles  are 
very  much  in  use.  They  make  a  very  good  antiearance,  and 
even  pay  attention  to  the  fashion.  In' their  food  they  still  live 
in  much  the  same  simple  way  ss  their  foreCsthers.  Oat-meal 
fbrms  the  basis,  or  principal  part  of  their  sustraancc.  They 
have  it  regularly  to  breakfisst  and  to  supper,  mode  into  pottage, 
which  thev  eat  with  a  small  allowance  of  buttfT-milk.  At 
dhmcr  they  eat  it  in  bread,  in  addition  to  their  kale,  a  kind  of 

7048.  EAST  LOTHIAN.  190,363  acret  of  surface,  under  an  excredingly  Tariable  cGmale,  tbe  pc^ 
part  of  excellent  soil,  and  well  adapted  for  cultivation,  but  the  southern  district,  Lammermufr,  irilr 
and  mountainous,  with  a  moory  soil,  severe  climate,  and  chiefly  under  native  grass  and  bertage.  Soor  oT 
the  most  distinguished  Scotch  agricultural  patriots,  authors,  and  mechanics  belong  to  this  cCMUitr,  « 
Cockburn  of  Ormiston,  Thomas  sixth  Earl  of  Haddin|rton,  Fletcher  of  Salton,  Adam  Didaoo,  Rotcit 
Brown  of  Markle,  the  projector,  and  for  a  long  time  editor,  of  the  Farmers'  Mai^ine,  Somerrille,  sittt^r 
of  the  agricultural  Report,  Meikle,  inventor  of  tbe  threshing  machine,  and  various  others.  {Samen^i 
43eneral  View,  1805. 


couformaUe  to  the  natnral  eonscitatkia  of  the  p«ueit,  «  ^ 
are  Ibund  to  go  through  their  labor  wilhoat  ftAaf  tks- 
selvcs  oppresscol  and  eq)oy  a  state  of  health  wliich  is  wn  tn- 
dom  intoTupted.  At  an  avenge,  they  an  oat  abote  m  ^ 
sick  in  a  year. 

What  is  above  stated  refars  chiefly  to  die  raadltiaa  «f  &ra 
servants,  who  are  hired  by  the  year,  and  whose  prBn^aJ  as- 
ployment  is  about  the  horses,  in  the  fieids,  or  oa  tfee  mi. 
There  is,  however,  another  dass  of  work  people  acMrbid  isi 
farm,  who  are  hired  by  the  day,  or  by  tne  week,  sad  vbot 
employment  is  usually  m  johbinK  about  tt»e  bani^  the  krrry 
or  Uie  water  furrows.  These  are  called  labanrs,  and  ie  (i«iT 
circumstances  and  noode  of  Uvin{(  tbse  is  a  conridgsbir  td- 
ftrence  between  them  and  the  otbcrs. 

Although  their  wages  axe  in  general  at  a  Mghv  nw  '>•» 
the  hired  servants,  yet  they  mala  not  s«ch  a  ^od  ^^mne^t 
in  their  dress,  nor  arc  so  well  seen  to  in  th^  vKtasK,  u^beu. 
They  ore  generally,  as  vre  term  it,>V«wi  kaiad  tp  mM,  s.'^cr.  -g 
want ;  which  seems  to  arise  prisripally  from  tnxm^  ihrr 
whole  wages  In  money,  from  week  to  week,  which  les^^  ibrs 
continual^  to  market,  providing  their  dailv  nstna»-r.  a 
province  left  generally  to  the  charjee  of  their  wives,  vhsv  irx< 
this  constant  running  about,  get  Into  habits  of  idla»K  ls: 
want  of  atttntlon  to  that  good  housewifery  which  is  the  fkt} 
of  a  decent  cottager's  wife. 

The  quantily  of  coal  used  by  the  eenunoo  iaboan  »  s^mi 
three  fourths  of  a  ton  for  each  soul  in  the  famih  nwh  "5 
fluiuaiB  about  two  tons,  and  In  families  of  the  l^bta  n=t 
about  six  tons.  The  price  at  the  pit  is  htm  five  itdlbFo  m 
seven  and  sixpence  the  ton,  acroraing  to  ita  vidait;  la  £A- 
burgh. 

Such  was  the  tUte  of  things  tn  179-S.  Now  (inS),  i!  !V 
distance  of  thirty  years  they  are,  doubtless,  instCT*^  t^fr^ 
The  use  of  wheaten  bread  is  general :  batcha^  aast  sa^ 
more  oommoD,  and  cottages  more  gjiwmoiliiii 

14.  Political  Economy. 
Roads  so  bad  pn>Tiun$ly  to  1714.  that  wheel  carriaK«  ^f-  '^ 

Krposes  of  agmnilture  were  very  little  used :  even  tiO  1  *>' ' 
y  and  straw  carried  to  Edinburgh  on  boawback,  and  '<^ 
dung  taken  hack  the  same  way  in  hagt  J^kdges  s  cmt  d^ 
employed  in  those  limes :  they  are  mentioned  ta  tht  tcr^ic 
act  of  1751.  but  unnoticed  in  that  of  I7&5,  wlbdi  i}«v>  -N< 
had  been  disused;  aproof  of  theextraanUnaiypngrraf^:?^ 
provement  when  once  comnuaiccd,  in  GOBseqjiKace  of  t  dr 
mand  or  desire  far  it.  Forced  improvement  goa  «  vm  dif- 
ferently. The  roads  of  thb  county  now  niMcr  one  n'  -.^ 
M'Adam  family.  Some  recent  caxtals  and  raH-nads.  (i.»- 
ropes,  and  soap  the  chief  manufartures.  Irsi  worts  st  '  -• 
mona,  where  nails,  spades,  files.  Sec.  art  extensivel;  fatrwrt!- 
Several  paper  mills,  flour  mills  and  varioits  mjasr  mifshc 
tories  and  works  for  local  canaainptioti. 

15.  Obstacles  to  Imptopemtnt. 

lUiberality  of  londkads,  game,  thiriage,  the  Aifs  sf  EdM- 
bnn^,  who  greaUy  harass  the  aheep,  thecmtfebsarhs. 

16.  Miscellaneous  Observation*. 
The  Farmers'  8ociety  t£  Dalkeith,  far  the  ^nmn^sB  d 

thieves  and  encouragement  of  sgrlcultuie,  insUtaisd  is  ITws 
sUIl  exists,  and  has  done  much  good.  It  is  csminsid  klen' 
CDtiidy  or  practical  frnaers.  Small's  plowb,  tbe  wias->tr«?« 
and  thmhuig  machines  early  noticed  and  rscom^Bvlr^  i" 
this  society.  The  farmers  in  this  county  have  long  h«l  is  *«- 
tempUtion  to  get  instituted  by  legal  a'athaitv,  a  wcwtv  ^ 
the  creation  and  management  ofa  pcnsioaaiy  food  ia  U« 
widows  and  orphans  of  nrmars  on  principle*  samitar  to  !b« 
which  govern  tne  widows' fund  of  tmmiiuttcfsaf  thtCfein^ 
of  Scotland. 

An  appmiir  to  the  report  contains  thirtesi  paperi.  mm  / 
which  are  curious  hi  an  Kistoncal  point  of  view:  aadttihg*^ 
how  soon,  in  a  rxpidh  Improring  we,  a  man's  beat  idf^  » 
remarks  are  distanced  by  ttioae  of  a  ww  yean  dlcrvai^  '>* 
of  these  papers  describes  the  origin  and  inugress  of  tbr  Bratk 
Wool  Socie^,  which  was  begun  in  this  ceuntv  ky  l«7  Jcks 
Sinclair,  In  1 791.  The  ecmiomy  c£  Johuton's  omItj  'n  dtatr- 
ing  of  notice  fbr  accuracy  in  the  defalk,  and  far  acw  Bnctian, 
such  as  making  btfttcr  from  trhcy.  fceding  rows  on  «Iu»s  kr- 
Macknight,  another  amateur,  and  IJepbiire,  ■  ' 
landlord  and  culUvator,  arc  also  worth  leading 


1.  Property. 

Generally  in  considerable  estates ;  the  largest  about  Id,f10(V. 
and  not  mamr  under  100/.  a  year.  Tcnuie  gesierally  of  the 
crown,  (i.«.  frecehold),  some  liold  of  subjects  superior  (copy- 
hold), and  some  of  the  corporate  towns'of  Haddington  and 
Dunbart 

S.  Buildings  and  Implements. 

It  may  be  sumclent  to  state  that  thev  arc  such  as  we  have 
dMcribed  in  the  liodv  of  this  work  'as  of  the  (best  description. 
Farms  senerallv  Urge;  medium  of  the  county  about  400f.  a 
vear ;  hiehest  15U(M.  to  ISOO/.  The  first  enc'osurcs  were  made 
about  17''20;  farmers  were  introduced  from  Holland  in  1710; 
the  two-horse  plough  in  177V ;  and  the  first  threshing  machine 
In  1786.  Fallowing  was  introduced  from  England  about  the 
same  time  as  hedges.  The  sixth  Earl  of  Haddington  was  the 
fint  oroprletor,  and  John  Walker,  of  Beanston,  near  Dunbar, 
the  ftrst  farmer.  He  took  the  hint  ftvm  some  English  travel, 
lers,  while  they  spent  a  night  at  his  house,  and  wlUi  whom  he 
had  a  good  deal  of  conversation  upon  the  subject,  to  much  to 
hk  aatlsfbetion,  that  he  noadc  an  experiment  upon  slz  aerss  the 


following  sunnKr,  which  he  canicd  dtreosh  ta  'H"  'f^ 
animadversions  of  his  ndighboea,  who  weie  ifividid  ta  tWr 
opinions  as  to  the  sanitv  of  his  iniBd,-ar  thesiakility  <f  kk  ct- 
cumstancus.  Thereauitof  the  espertnmt  gave  than  sj^ 
opinion  of  both,  and  tIaercCam  was  ao  aheodaDt  ss  id  tmse* 
him  to  extend  his  neat  vcar^fiillow  break  to  twcatisrra:M<B 
after  which  the  practice  began  to  spread,  aad  sb  s»h»  * 
year  I'M,  fallowing  upon  w  the  deep  Strang  tois  «asc«a(D« 
throughout  the  countv,  aond  has  oanttnued  In  be  is  «wr  i^- 
There  can  be  nodouM  that  the  early  exccBence  ef  ikr  IM 
Lothian  agriculture  was  in  a  great  measure  owing  tsdiei^ 
dudioa  of  fallowing,  whkh,  together  witti  tbe  sat  <■  *^ 
crops,  hare  oontintted  to  place  U  at  the  hesi  of  fa*  ^^ 
ooimlias.  Potatoes  introduced  to  fieU  caltart  skaet  u^'' 
turnips  first  by  Cocklwra,  of  Ormlslan.  abort  I7t):  iv*"*- 
duced  and  cultivated  in  the  driU  muBMr  in  KfiOL  fl""!^ 
from  time  Immemorial,  but  dtiefly  OB  a  aaaHscalstaa^  fa  "f 

has  a  amaU  quaBtity,  flnoin  half  a  peck  fa  a  Mcfc  lova.  lit  ^ 
daecor«hldifiiraUMiUMBfcrite«t«MA   ~ 


Tjiio.^  Srikmm  tap •— iiD  n»M i^ allck  cn^ 


■lliilliiiffM'        limliilMlliirhi  tnr,  <knn«  kBvl  Um 


55rr^JK?SliftimW"pW*-l—°*>"T»'Wir,3 
Ibi  *«B  IViria  «W(  ta  bn  «  ■■  «^f^^ 

a^^TffcjiiMMtgjMjPiitJaiy  M>ij"'f  ■'■a. 

ha«li'<k«ta  awawL.  ml  p««  MI  >  k* 


E»SS.M^-Sl?'^^^ 


l«iiMl]r  JMI  MIMIil  BtBS  lanliLiM. mt InllnLli  nJI 
•«u<>ua*nHni  1^  <W_dW   Tin  l»iM  ilii 


ftiulcit  ^"""^■g^^  ^      ,    ,  ^^ 


TOie.  BERWICKSHIRI 

UiDOUIpulurc    T1i«  nil  in  

oiu  puLwIiieli  oecupla  Ailly  nw-lhln]  o(  it,  liiconiiaualtaoortheLiiniKmnlTaiu.  uawsi 
pinulTrir  drj,  bu[  cdW  uhI  Me.  Tlmm  no  oHtmlin  ml  Id  the  ow*^  ""T  nw  "J'tTS 
aiUtnUd,  ud  Bon  ty1lmn.Ue.ll7  muiMd  of  u>  in  Uk  Mud,  ud  Uul  lu  K°*«»  "  ™ 

■  ■■  SSl)" 


811 


■L-  .  .  nil  iC  li  ■—.ilih.!  •  mm  «/  10nija„  — 


¥■■■11   dil^Adv  ^  ilwvh  >n  lb  Tnntl»  rf  tf  k. 


^  lUt  Mlnoiii  •oil,  ijith  and  iBiB.    UmMonatfMuMiln  ■iuM|MnVui«iUi>K^,^dt,j! 


ClMMI^hfei.  ttum, »i  aUt  iiliiiiii . 
a  IwfUmr^    AratltLamd. 


1  OHUnM*  aikii  In  In  iiliH  ii>ii  i<  it  irili    ud  Jiri- 


•hnl  lUOI.  HMbil  ^  diH  AK,  wttA  pvd  wM*  tbi 


TOft.  8ELKIRKSHIRS.     IGO^  ncnailiBiHtiilwnrof  u 
:'  Tbaca 


laWh^iSJ 


BtdDoui  niftn,  the  lomt  nn  ana 

•dlUcomaiiKilTjnntlTinildiT.   IntlMnUia>neli]r,piu,B«ui,uidUkgL  Hie^Ln      """"*" 
nlba  BciK   'n«t*imliaBHbb,  DocaidiliBa.oclkailsDa;    Tlw  wH  mutUile  tt 

•bHp pMun, If  lAldi  tbm *n tMBMdIo be  l«,)XO«n> ;  8800  w 
Uw  [tla  ffiiJwn,  hnmw,  ««<»,  telui^  f-    '" ■— .-- .  •»— 

taOhSi  Do  liBB  lanUh  Slir  bK  an  i 


liji  dovi  uid  lUonMH  imdv  Iba  bad!  1/ kiHi,  tin  <f  bniiL  DBHT,  cull^L  diuib,  BoioEdi 
butonniBCBtlntarfeiBia.EUbe^paar.uidoilitftt^ta.l^-'lliM&tiMmideoriiiwriBai^ 
<  ■dNa«uclDBoruwinM*dTuita«»uiiuM<iDaU,UHniisnimiwbkbihin»mBu 

(  OB  whiMi  tbrtrmmBon  1»  Jwgtred,  » luWctailpMoinl  kntoM  In  Itirlr  InnaUoi  and  aHutloi. 
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STATISTICS  OF  AGRICULTURE. 


Paw  IV. 


The  Kate  of  uiougtty  and  hiutiuidrjr  of  the  country  may  be  eonaldend  as  the  aame  aa  that  of  ttc  otkr 
mountainous  diatncts.  The  black  fhoed  sheep  are  in  ahnoat  uniTenal  uae,  exoqitlog  io  milder  dtaitun, 
where  the  Cheriot  has  been  introduced.  Tliere  is  no  oommeroe  but  by  retail,  and  only  tome  to;  tntu^ 
wooUen  manuCictures  in  the  county. 

In  the  Appendix  an  account  is  given  of  the  improTement  of  the  Whim»  a  flow-moas  of  100  acre^tvmy 
feet  deep,  and  at  an  elevation  of  700  ftet  above  the  level  of  the  sea.  It  was  begun  to  be  diained  io  !*-':, 
Mid  in  ten  years  a  mansion  was  built,  and  surrounded  by  woods  and  pleasure-grounds,  which  shew,  n  d« 
Duke  of  Buocleugh,  the  proprietor,  intended,  the  wonderflil  influence  of  art  over  nature.  **  The  pbsta. 
tions  (originallv  extensive)  nave  been  improved  and  enlarged  since  the  property  came  into  inaswiia  d 
the  Lord  Chief  Baron ;  and  he  has  also  greatly  enlarged  the  house,  adding  a  court  of  olBoes,  npona  )ant 
acale,  and  ornamented  in  Aront,  extending  also  the  lawn.  The  place  has,  upon  the  whole,  an  urof  bu|v 
Acence.  In  the  pleasure-grounds,  there  are  several  artificial  ^eces  of  water.  EaA  of  the  bouse  (vherr 
the  soil  is  dry,  and  coverea  with  sweet  grasses)  the  surface  is  agreeably  diversified  by  gentle  sveOi,  tJxHei 


with  trees.    A  wild  wiktemess  walk,  through  a  small  wood,  lands  you  uj 


>yg 

,11  upon  the  banks  of  an  artilciti  Uke, 
with  islands,  covering  an  extent  of' six  or  seven  acres  of  surface.  What  chiefly  strikes  the  rintor  it 
Whim,  is  the  strongly  marked  contrast  betwixt  the  improvements  of  human  art,  and  nature  in  her  vikM 
form,  here  found  in  immediate  contact  Your  ears  are,  at  once,  saluted  with  tbe  waiblings  of  the  bbri. 
bird  and  thrush,  ftom  the  i^antations ;  and  the  wild  notes  of  the  plover,  the  curlew,  the  grouse^  nd  aha 
moss  birds  from  the  flow -moss.**    {FlmtBaUr*t  Report,  ^c  1801} 


7053.  DUMFRIESSHIRE.  644,385  acrea  of  maritime,  vale,  and  mountaiB  lands.  In  the  praportHe  d 
1, 4,  and  7.  The  climate  is  variable,  comparativelv  mild,  but  moist  The  soil  of  the  maritinie  dittict  v 
l^ht,  and  generally  on  sand,  gravel,  or  rock ;  that  or  the  vale  or  midland  district  is  gravdiy,  mndy  or  aiaonr. 
The  mountains  are  of  schist,  whinstone,  or  red  fteestone,  and  thinly  covered  wiu  concsponding  idi*  <Jr 
moss.  In  some  places  they  are  covered  with  dry  pasture,  but  more  frequently  with  a  mixture  of  grui  and 
heath.  The  principal  metallic  ore  found  in  the  county  is  lead ;  but  several  others,  as  iron,  copper,  sadniai?. 
&C.  exist,  and  the  bitter  has  been  worked.  Coal  has  been  found,  but  not  in  strata  sufllcicnuy  thick  to  br 
workable.  Ifaible  also  and  sUte  have  been  worked,  and  lime,  freestone,  and  whinstone.  In  abondanns 
There  are  several  mineral  springs  in  the  mountain  district,  the  principal  of  which  is  the  spsw,  at  Mo&l 
Fish,  and  eipeciaUy  salmon,  are  caught  in  moderate  quantities  in  the  Kith  and  Annan.  Tbt  cekteatci! 
Improver,  Craik,  was  a  proprietor  In  this  county,  at  Ardbigland,  near  Dumfkies,  now  the  pnpcft;  cf  la 
son.    {Dr.  Smger't  General  View,  IBVL) 


1.  Mineralt. 

Th*  Imd  wdmm  oeoovj  ytry  htmn  ntmdh  icmBtaUj 
blMk and  ttoratad;  bat  tfaay  an •  Kmtwid or  tauttutiy and 
rlchM,  and  they  Avnith  a  part  of  Um  county  vith  an  esonlanl 
market  fbr  lh»  nrpliu  i^aln  produced  in  thut  part.  Leod- 
hUU,  wiUi  Uie  mines,  an  In  Uic  count;  of  Lanark,  and  belong 
to  the  Earl  of  Hopetovn,  who  dratra  about  7000L  a  j«ar  fiom 
tlMM  minea.  Wanlockhaad  mine  it  In  DnmfiricHhIra,  betonip 
to  the  Duk*  of  flmenilniij,  and  TCtanis  to  the  ptopmiar  near 
dOO0i.a  jear. 

2.  Property 

In  lam  ertatai,  ownad  bj  453  penona.  Th*  Duke  of 
Bnecleutn'B  estate  of  vcrj  graat  estent.  Some  artaies  are 
ToanagtA  by  their  owners  and  othen  by  oommiaitoncn  havinK 
power  to  let.  In  large  prapertia  it  it  common  to  cntnut  the 
ooUectlnn  rents,  and  arrannemenu  relatlre  to  leaacn,  buildinffs, 
fincas,  and  oouraas  of  crops,  to  factors  rrsidinic  on  or  near  the 
lands,  who  rcpresoit  their  ronsUtucnta  (if  not  pemnall*  pre- 
sent)  In  county  and  parish  racetinfts.  Af  iUar,  of  Dabwinton, 
hasiranaoTaranartateof  5000  acres.  In  twenty.fivc  years,  and 
iiwuioiad  the  whole  of  it,  with  the  exception  of  a  portion 
whidt  Is  now  under  process,  and  promises tobe soon  completed. 
His  plan  is,  mi  to  ihrm  his  lands  himscir,  but  Io  prepare  than, 
by  linptovnnent,  ftr  being  let  to  ftrmos. 

3.  BitUdingt. 

While  the  reportar  ciputiates  on  the  ample  accommodations 
of  the  modem  &rm>honBes  In  this  and  other  coontias,  he  f^vcs 
the  Ibllowliur  information  as  to  cottafres,  which  w«  regret  to 
find  seem  dt  no  means  improved  dihar  in  this  or  in  other 
parts  of  Scotland  in  the  same  raUo  as  the  haUtstionscr  inferior 
■nlmab.  '*  A  common,  and  net  faiconToticnt  cottaae,  is  put 
up  as  Mlows;  vis.,  stone  and  lime  walls,  seven  Act  hlch, 
thlity-alx  flMt  lone  and  Iburteen  to  sixteen  feet  wlik  wilhta ; 
the  roof  of  Soots  fir,  which  is  preserved  from  the  worm  by 
smoke,  and  ootared  with  thatch ;  a  chimnev  at  one  end,  and 
an  open  aaassa*  Af  nnoke  hi  the  other ;  affoRlinjt  two  apart, 
manto  below,  one  of  tiiem  a  kitchen,  and  a  central  apaitment 
opposite  to  the  door;  the  one  end  boarded  over,  and  the  other 
open.  Such  a  ooltaire  may  be  erected  fbr  about  3W.  or  40/. ; 
and,  with  half  a  rood  far  a  nrden.  It  woukl  let  at  3L  a  venr  or 
more,  arconling  to  itt  finishinii.''  Doubtless  the  rrvonend 
|{entlcman  makes  but  short  prayers  when  he  visits  the  sick  In 
such  smoky  cottaces:  —  the  surgeon  may  speak  to  Us  patknt 
through  the  window.  '* 

4.  Occupation. 

Sheep  flurms  from  300  to  SOQOacra;  arable  frrmsftom  50 
to  600  acres.  Leases  universal,  and  gcnerallv  fbr  nineteen 
or  twenty-one  years.  Wilkle's  vanation  of  Small's  plough  U 
in  ROKnl  use,  as  clearing  the  mauld.board  better  in  soft 
sous.  The  Berwickshire  sTstcm  of  culture  b  )>ractiscd  on  the 
tarnip  soils ;  the  East  Lothian  on  such  as  are  loamv  or  clayey ; 
aod  the  store  system  on  the  mountain  district.  The  cattle  are 
ortheOalloway  breed,  and  sheep,  Cheviots,  or  the  Mack  fiioed 
mountain  kind.  More  poultry  is  kept  than  in  most  other 
counties,  in  order  to  consume  the  light  grain.  Many  of  the 
fcwU  and  eggs  go  to  Edinburgh ;  but  the  greater  part  of  the 
I'"''''"*  sml  sales  in  eggs  go  in  small  oval  baskets,  packed  in 
carts,  to  Berwick,  for  the  London  market.  In  one  or  two 
mstanccs  the  holcui  lamatus  has  been  cultivated  on  reclaimed 
hogs  with  Buccea,  but  is  bitended  to  be  sucveeded  by  bettci 
grasses  as  soon  as  they  wUI  be*r  them.  The  drill  culture  of 
teraipswas  introduced  by  Craik,  about  1745.  Draining  has 
hem  extensively  practised :  Irrigation  in  a  few  piac-«,  and  sane 
embankments  made  on  the  Solway  Pirth,  and  dw  NIth  and 
Amito^There  are  fbw  orchards.  Some  rcmahis  of  coppice 
y^  i'*'-^!"?'  according  to  appear  ancea  and  authentic 
nmoMs,  seem  bi  tmner  times  to  have  spread  over  naat  part  of 
tte  county ;  and  numooas  voung  plantaUoas.  Home  vaan 
y  many  young  Scotch  flndfcd  ftom  the  attacks  rfUielVrs* 
r«mnm,  as  tarns  luppow;  but  the  cause  does  not  seem  dcariy 


known.    Some  very  large  eakSvbasdMscfaD^aiha^aidtal 
tin,  are  described  in  the  report. 
J  5.  Improoements. 

As  a  specimen  we  shall  gjve  aoae  noCkesof  what  hw  bm 
.oneoB  the  estate  of  Mount  Annan,  by  GaiknNBs.  Tkn 

ent  of  Mount  Annan  estate  is  S750  acres.    The  ai^  hrs 
his  improvements  hi  1793,  and  planted  befbrr  M19, 1^  s^ 
Assisted  in  laytng  out  a  oonriderable  extent  of  pebfic  r«>?  w 
building  bridges,  the  road  passing  tfaioach  the  matt^  Hf^ 
an  improvement  faa  the  oonstracwn  of  nor  kita^  nxr  t 
fhctad  by  Booker,  of  Dublin.(35S9.)  The  UmeiiBanisd  »L  trf. 
by  means  of  a  small  eueam  Ikom  more  ekvatsd  Uncb   ".< 
stream  betangmade  to  tura  an  oswsfaot  whetL  vUdi  T;rt.  n> 
pumps.    ThevlllafeofBr1dekirkbcgnntaia00f>5:s.i;£J> 
new  road,  and  whoe  the  fiver  Annan  alRadtaBpK(i!>(^  ^ 
chinery.    Farms  arranged  of  difReent  Mats,  and  ibnracr*^ 
farmers  setUed  with  a  view  to  improveraanL  C4is«e  Cbb.  » 
or  two;  cottues;  Improved  stock  est  the deannr  hra :  ^ 
proved  fkrm  bidldii^ ;  leaaca  ftr  Hfteaiysan;  Mar f-^^*^ 
opened,  othen  drained  and  Improved;  brick  diy  fbowi.  ^ 
bricks  made ;  safanonfbheiy  Improved.  l(rigailaa,6erE.>^t:( 
wheat,  moss  composts,  mole  plough,  and  »lesartn#  m^'^^ 
taitroducod.    A  cross  masa-cutttng  marhcae,  tavotK  ^  ^' 
ovcneer,  William  HolUdav,  Cor  cottfaut  dwfbneeisT^  > 
improving  moor,  instead  or  crDsa-pleagfatag,  vMdi  aBocs  ' 
very  laborious  operatian,  bat  sridam  nroeedi  la  cbbcu  ^^f^ 
into  small  enooipi  pieces,  BO  aa  to  be  afkerwardsessih  tunrr^ 
This  machhie  censista  of  two  ctrcuiar  knivuk  if  dir;  ■'.'  tr 
so  called,  six  inches  deep  In  the  btode,  with  aWart  (tr^!^ 
upon  and  embracing  the  whole  of  the  esasriar  *m^  ^  "" 
small  broad  wheels,  and  aa  they  go  roand  the  kahv  cc-  > 
ftmtnrsaeroa.    The  axle  and  frame  of  a  nOer  av  nei '' 
Uiaae  wheels,  so  that  tla  weMit  mn  be  uiuiasiJ  k*  i«^ 
Uie  box  of  the  fknme,  if  H  should  be  accoMry  \»^^-^ 
knives  cut  through  the  f\anrews.    It  is  dnoed  wiib  fta^'  «< 
acnas  the  pIou^hiMl  moor  by  oe«  hone;  and,  ehn  ii  b  &^ 
the  ftimws  are  cut  through  with  the  grsBieM  CMttt*.  ■  1^ 
of  any  leng^  acooKliag  to  dw  number  sf  tans  nua  ^  >* 
machine.    Tm  furrows,  vben  a  Ottle  diy,  an  ita  tsn^ 
over  by  the  brake  (break)  harrvw,  aikl  beng  ail  at  b»^ 
pieces,  arete  the  bast  state  far  beli«  ndaccd  ^  np«»  ^ 
rowing,  or  fbr  being  thrown  tofclher  In  heaps  and  tans- 

fii  Tf  *r  A^  BepoHs. 

"  In  cartymg  on  the  Imjawnauents  which  hrw  bmr^- 
tinned,  at  a  considerable  dWance  fhaa  nvvnasl 
they  have  been  greatly  fbcUltatted  by  leenhlag  ai;  • 
mmager.  to  send  me  a  weeMv  report  ef  ybat  wmt 
the  fimn  and  the  ertaie.    It  diowshowd»Hr«^i««-T! 
have  been  onploved  durtajr  everv  da«,  oaBistes>«nui  ^  - 
weather,  and  of  Uw  peogrvas  of  ili1fiR«M  varti.  i^i^  * 
bi»  receipts  and  disbuncmms  dortaw  te  *^-  ^^*\^ 
ports,  besides  enahttng  one  to  )nd|ie  of  i«s«  iidaac.o'* 
give  any  dliections  that   m^  be 
useful  to  refs  to,  and  eacMe  the  r 
diligent  in  mv  afcMBoc.** 

Increase  or  pomlation  on  the  «*aa  hi  — —  .,-__j^ 
vlr.  tton  175  to  571  tathahitantk  Total  e«p«a»  «  J*^ 
andhnprevenmlsnpto  Ull.  30,IMM.  Oaa  sa^j;'^ 
at  that  time,  UOOf.  a  yev,  exchisivc  of  (be  vaiv^t^^ 
of  the  mansion,  gaidea.  and  hot-hflwe.&c.  m  s  (odc^ 
icsidcnoe. 

7.  Poimeai  Eeommm.  _^ 

improvaag  Nadi^  and  seme  caBak  flM  lauey  ■  ^zr^^ 
uiBce  by  sea  wWi  thepertof  OnaBtas;  wa^**^^  y 
sidanbla;  papar,  sfeocskMB  hv  flaewi.  uwla  ■•  "L, 
small  hron-work  at  KlrkoonnA,  ta  »>>*«**"  Sl^^ic 
dofcn  spadas  dally  are  made.  Oatton  vIsaMias vn 
taiafrwplaoaa.  Ou*et weavta«, Ac  "»«'*S^Ji» 
Tttesaa  £eeb,  c<l£tod  wlikbimdng^^ 


weather  hi  suBuaar.  awl  tbaa  plaaad  as  as  is  i 
fUtwcd,  and  the  Mm  dutt  ruM  sirtcf  tt  ferihd. 


i^iut Hid msuDl^aiiui.   Thebditt  10111  ir  tot  Uia  moatDiit hfh^unlciriliUaadluiid 


ta^ton'^^'iL^niM  oftoBl,  Dif^le.H^  of  ivi  ™  wortnl  M  tta  upn  if  tha  comlfer 
srihliMTt  tarioiiHaiu.  but  wUhounuiMW.  In  uugilcultanl  point  of  tIbw.  CWlomj  Ij  Mtly 
renvkiUe  to  111  brMd  of  nlUi.     Gl»d«ooe,  >  mlll«l«ht,  who  hm  liimiCrti  m^midilnjMa 


a  ^utoifv  „  , _ji., 


!?nia«iiiriiiii  ^'— Y  ^^I???^ j!??iE?'Jii^?t!™ 


MU pM ukT com.    'l^ai 
mdrdMotticd  (SSOL),  b- - 


tuitia,  ud  dinr  or  i 


SSS^^iis^ 


Hi™ ■» Mil  «iijMU»*na» will  n—W^T Hurt. 

■Mr»Sw.fe aii'a*iiitM»ii ■SuiMiiKSini™'    i><«ii 
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7.  PoUUeai  Eeoitomg. 

CanwC  and  oUmt  voollen  mMialbetam  tt  KIImuBocfe : 
thread  aft  BeHh,  oaCtan  at  Catlnrliw,  Iran  at  Mnirkiifc,  mlt 
Mp  on  itaa  diorM*  and  caithaiwara  and  the  waal  mtoor 
'     '    ■fbatt.te.at 


mfiOOL    Ordiii«alja*kdliwk«n9«taBC«l 
ftooi  Glaanv  id  Jnhnrtwi^  and  lUa  vmt  kaa 

l%ahaibar  at  Ttaoa*  ooBBfaeladl,  aa  know  b»  «t 

nt  laiiy^,  ■aa»  n 

i>»laai 

"to. 


..,u».l9nMai 
att  tbcadvani 


7056L  LANARKSHIRE  or  CLYDESDALE.  556,300  acreOn  gicat  put  mouataln,  moor,  airfpett- 
boKfWithaportioiiof  ftiablelo«iii,aiMlioaiereCeiitiTeclsTB.  Tlie  climjrte  !■  oakl,  moiit,  aad  oafrtw- 
able,  exoepdng  in  the  low  valo.  when  vegetation  is  chicny  iojured  by  ipriiig  and  autumn  Aortk  km- 
age  of  the  rain  which  GUla  at  Olaaaow,  50.8  inche*.  The  minerab  are  leao,  ironofcoooy  coal,  liiaiiiiwi. 
AreettoDe,  and  whinitone,  all  woixed  to  a  oomlderable  extent.  The  lead  nunesat  Leadbills,  hawbwa 
already  noticed  under  DumMeMhire  The  huAandry  of  the  ooun^  ia  chieflv  diatlncoiibed  fiir  in  bma 
of  bonea,  and  fin-  orchard^  the  latter  a  rare  production  in  Sootland.  John  Naumitfa,  uc  auUiar  of  •  von 
on  Industry,  another  on  the  Elementsof  Apiculture,  and  also  of  the  Report,  aeema  to  hare  been  a  oatiTC 
of  this  county.    {NakmfOfi  GentrtU  Vkw/ini.) 


!•  Ptxipertp. 

ThTCe>ftiurtlw  oftlM  m^M*  tb*  inoiwrtj  of  mat  land* 
noidcn ;  thv  iwt  nmdi  dlvklML  Fvnn*haoMi  and  oflaai  vw 
imncrly  ««;  IndlAnnt;  b«t  In  this  a«  InoUMr  aiMninIm 
oaantka,  whan  the  laaaai  cf  ftnm  fldl  In,  the  iawUora  Rona- 
raUy  anlaiHai  or  icnawi  tha  ImUdlna,  «  a  Dooavair  rtm  to 
gatthiK  the  ftiU  icntai  ndna  ibr  tba  land.  A  good  ded  of 
Smad  oat  ta  opnttva  inaoh«fc%  waavan^  Ac  iar 


tai  in  Galloway.    Braadli«fcrawanbai|t, 

The  moontaineu*  dbatet  iaoccn* 

1  ttw  ridjica  on  the  B.  and 

1  ttwnpoiiin  tool>laBk  to  aneooniie  the  comnSon  of 
cattla  aic  moallgr  paamnd.  and  thoia  nantnUy  mllcfa  aova-w* 
thatar  70iuig|  maiur  of  vmch  am raaiad;  a  Mnall  q^antUj  of 
onlj  Miy  outtivata^  prindpalljr  ftar  Iha  '    -- 


rmoatljwlthflo^afdMep:  won 
ridc^  whan  the  poond  k  nanby, 
and  ttwaapoiim  too  Dlaak  to  aneoonut 


dcr.  TmleMNnid 
faitheeultaia  oToarat  and  tlw 


of  win) 
»BBorao^ 
.  cf  lb*  Qyda, 
Hamilton  and  Lanaik,  wltt  orabwdk 
S.  Qardemt  emd  Onkards. 

OhuHlow  la  abondantly  aapnUad  wldi  Ow  conaUik  colinaKv 
nR«<vil«  bora  markat  Haidans.  Oretaanb  an  ofaiaflr  fiiaM 
bi  two  dbtricta  In  SoollMd,  la  ClydaKlale,  and  the  Can*  of 
tiowita.  **  Tha  aydaHtaia  onbaHa  Ue  meaUjr  batwana  the 
bottom  id  the  lowaat  iOI  of  the  ii«r,andthtBMidiof  the 
aonlh  Gaidar.  They  asa  abietly  of  aynln^  vlih  a  mlztan  of 
pear  tna^  and  ioaM  planla.  ChaRMaanmaKiBa^  cokl- 
vatadtbofaigBiacbmltfecttD  ihadapradatknaofbMa.    ~ 


of  theoRhiHrdaaraUiiiek  but  maavi 
and  down  the  oountiy .    The  whole  may 


apwaidi,  and  arc  on  the 


The  pradooe  b  wy  pn- 


cariook  the  Ihdt  baln|(  fteqiaantly  datfiayad  In  the  blaaMM,  1^ 
anteR  froata  and  mtefTtHaw  The  valve  cf  the  fhiit  la  not 
dwaya  la  pnoortlon  ta  ttie  niunhav  and  dae  of  the  ttaaa. 


TboM  who  cnTtlvate  the  giRMiad  anoad  the 
not  to  tajare  the  nt]^  and  RMim  man«    ' 
bare  Aaar  fratt,  naf  a  Bneh  Riaatar 
tlon,  than  thoaa  who  4a  not.   Mncb  atae 
the  traei  to  the  ioil  and  ~^ 


:9  in 


Pbutaloa  wysteephon^hif  baalB,  md  on  Bach  they  ha«« 


an  meetly 
lanems  »■»««**,  ana  on  tarn  " 
fmnd to iaooeed bettsthan  on  plalm,  ai aal 
flews  moit<|aleUy  away.    Ifoet  of  them  ita 
yaatly  eohaaJTe,  and  on  aocb  thetnas  have  beoii  oeppeaed  ta 
be  mrar  baama  than  on  opoB  nady  aolbi  yet  * 
'    «nMahioand||ianUy  aolb,  ^ 


praductlfc.  Ptartb 
eftheoRhanI,  and 
bear,  bat  ftr 
mitlBdonthe 
aathe 


lOBDty  h 
mat  dbeoan^amant  to  thk  apedcaaf  cahi^daa,  | 
that  of  amall  orcharde,  wfakb 
watddngfa  fbenlnht." 

Baridaa  itaa  lainitf  ftolt,  Bvat  i|aantltbu  of 
connanta  are  cvmvaled,  aaid^whwi  well 
p^  leiji  wctL     The  nooMDenv  i 
araond  ananally,  hqA  on  a  ain^e 


WMJll* 


Cupm,  Wmi*,  at  native  tinber 
oldeittnaanentbeClyde,  hi  ( 
Botbw^  Caatlcb    1' 
pait  of  the  ooon^. 

4  UteStoek. 

Cattle  a  BiMlaaedjatfA. 
nwai.    Oasn  fbnncny  onployad  ai 
of  the  amalcnn  in 
balUA.    FWwdM 
the  black  bead  iovt 

ThedTMiM  *0f8H  of  aydaedale  Inw  „_  ^ 

malioB.    DmknfrflBdiil(*cntpaitief  ]&«laadc«e»^ 
QbHKewaadRBtheqtfenB>a»hetain|iawbawthf,M"Fjy 
them  to  the  Daebydiba  black*.    'Amm  of  the^Ti;.^ 
whan  Ibe  gwteit  oomber  ■•  b     ' 
Tbiy  hen  baoinadi  latnpeoved  of 
ewwrtaWy  la  tf  ae  and  wctabl. 

litgB.  "A  kind  of  JcwMk  abl 
have  taken  piaee,  aboot  the  xlgid 
fcatbewoBMnac  '"    " 

ItWMifafclto 

fltafale  to  baq>  ttam.   And 

m«eb  worn  oat,  poik  to  aol  yet,  to  •■■■■K^"!? 
iie ii  ■  of  h^P  lf»  ■»*  ■*  ** 


cUmate  to  nndi  agataiat  tbcnk    1%ae  me 
liver  Oyde,  nailiriile  toOlannaj 

andwcUkBown.    Tteeba 


70G7.  DUNBARTONSHIRE  147,300  acras  of  exceeding  Irrmdar  aarfine,  In  two  mrli^iii^*; 
each  other  six  milea ;  possesringUttle  acriciUtaual  interBstlfe  anUe  lands  are  of  ▼arHBitededia^'" 
lie  chiefly  on  the  banks  of  the  aydeand  Levcn :  the  greatest  pait  of  the  ooonty  oonflistii«of  Mr> 


1.  PrcpeHft. 

TwehaiieaitBtait  aie aacaedi 3000t.  ayaar.   Oneddfdof 
ttae  eoaaty  vadar  entail,  -mtuti  Rieailv  letuda  Ito 
paent. 


S.  BuUdiHgM. 

M«<«tban«( 


ktvliiaaaad 


ttV^^^ 


fftefMb^I 
I«I  n  bnadni, 
wttbeataBgatoef  Iba Ionic 
laevltlvatsdlBa 


■lor  ankk  ^^mk^^^Sl 


iriiiM.  iiiiiiii  iini  iii'i    'III    ■        •"■'-' I   —" ' 

Itt^  iktck  l^lb  bMcUiibI l^nlni  U  •  Oii  in 

&  AnUtlani. 


J  a  ywJi  owl  KawlaUtmi.  ' 


Ton.  STIRLl  NOSH  IRE.  4eo,SSi  iciw,  much  dlreniBHl  bf  rtrcn,  neunUIn,  Taab,  wid  tallkn, 
conulnlni  «□>  rich  atluTUl  hO,  ciwihIic  pvt-bii(i  sr  mous,  uid  iodic  bink  hlJI;  dulihu.  Tlia 
caltumi/lIlMimd  bMlu  ll  dKchltdcTicuftunI  (■aturc.     PouUH  AM  cultinUd  Ln  IhB  flildi  In  Ibtt 

■    ~     ■  —'- —  m  muijih.  (BriKiu;  ancnu  new.  nx.) 


..  ---■■- ^^,1,1,11,^,  „iii,iM,„iiin 


■hlli_.im«i*igiKllail>ifrlili.    ThMWubBiUbrH 
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7068.  WEST  LOTHIAN  or  LINLITHOOWSHIRR  71,680  aernor gently  »Mied  «ifiBe.««i*t 
hUb  or  inouDUln«  ;  dayey  soil,  and  rather  coW  and  variable  climate.  The  mioenla  are  <^»^^^ 
abundance :  ftee«tone,  whin.lone,  and  aome  lead  and  Iron,  but  the  Utter  «re  not  now  wortef  -nead 
at  BorrowstonneM  has  been  worked  for  upward*  of  Are  ccotuiiei.  In  an  agricultural  Ttew,  tha omsr  % 
ornoinlercrt.    iTroUer'$  Gemtrai  View^mi.) 


Ptmmtft  b  In  the  hudi  of  aboui  tetr  maptitfnn. 
liocd  ttuir  to  iihhmiiiI  to  luvc  lnlraluc«d  the  culture 
of  clo«cr,  tandps,  and  ceMiiWii,  st  Nevltoton*  in  dito 
cuonty,  M  eaiij m  1740;  and  abo  tbe  Racheram  ploa^ 
for  which  puipoee  he  ant  •  machanle  to  IbuAtad,  to 
ao%ulra  the  art  of  comtructliift  than.  A  hay  ma,  of  a 
very  limple  but  oonTehlcnt  comtniction  to  uaad  m  thia 
omnt«.  PUuu  of  a  more  decent  fiarm  of  cottage*  (,Ar.  814.) 
aie  giren,  than  are  to  be  found  in  MNne  leportk  Kach 
cauige  conaiatB  of  two  nxmu  (a,  A) ;  the  one  to  be  nwd 
•0  a  kitchen  bai  a  tpaoe  for  two  |n«n  or  clow  lieda  (r). 
and  in  ihe  other  rooin  there  is  a  ip«c«  for  me  bed  (4\ ;  in 
eirh  foom  is  a  cupboaid  («),  but  no  cloMt,  which  to  a  ftiaal 
defoct. 

Tlie  contrlTanre  for  maklnK  hone*  draw  cqnally  in 
thmhinu  macIiincK  {)lR3t.),  wat  invented  in  thto  oountSTf 
bv  G.  Hmdenon,  of  Bonhud.  The  rultinc  punned  i*  the 
Float  LothlMi  huahnndiT  on  the  clajft.  and  the  Betwicli. 
■hire  on  tiia  turnip  loito.  The  chief  rommeioe  to  from 
the  port  of  Borrowslonnew,  and  tlieee  to  •corcelj  may 
manufacture*,  unloM  auinninK,  knitting,  and  tamliourlng* 
In  privata  fomlHaa  maji  be  named. 


£ ''*       i^ 


n  a    a 


7060.  CLACKMANNANSHIRE.'  30,790  acrai.  principally  of  cane  landmen  themxth  bnko(th« 
rcr  Forth ;  but  partly  of  billy  dUtrict,  belonging  to  the  Ochills.    {BrttnufM  Gemerat  Hem,  179i) 


TlTCr 

The  cane  land*  are  very  fertile;  but  part  of  dw  Ullj  and 
moary  di&trirt  of  little  or  no  Taluc  The  agriculture  to  timilar 
to  that  of  StirlinKshln.-.  After  the  invention  of  the  Uireahing 
marhine,  one  of  the  Kr«t  wa*  erected  at  Kilbagie,  by  Otam 
Moikir,  in  1787:  it  i«  drivm  by  witter.  A  curioM  Mnrceof 
manure  to  found  in  I  hit  ntunty.  The  mo«  floated  down  from 
Blair  Drummond  (11D6.),  accumulxtM  in  the  bay*,  and  to 
mixed  ao  de)KMltcd,  by  the  ica  weed  driven  oo  ibare  by  the 
tide     Thto  moM  and  weed  to  takoi  ont  and  f^mmied  with  a 


•mall  piuiMatiun  of  atable  dnng 

their  cattio  yaida,  and  it  forma  a 

wha«  toa  OHBinlcte  hindrance  to  imfsovtncnt 
tant,  to  broucDtbeicby  therlvcrat  nocaat,aa 
valnabla  wkutkia  to  the  icMUPcci  of  tbe  cnMw 
no  wheat  waa  crown  in  thto  ooBBly.  tfaoai^  It 
ahber  raiiak  am  wta 
aeeariy  M  1147.  Now 


•J^wjjjr^ti^^ 


Thsw 

I  fcfir»j  rj» 

KtmrU 


7061.  RINROSS.SHIRE.   47,643  acre*,  of  varied  narfiu»,  but  generally  low.  There 
and  muirs,  and  not  much  rich  soil.    Tlieu:  aariculture  ia  mixed,  and  of  no  creot 
rirt»,1795.)  ^  ^  ^ 

I 


Lochleten  oMixpie*  ."iSm  aem;  three  mall  atreamlcta 
run  into  it,  and  the  dMTWence  between  itt  hteheM  and  lowest 
Mirfkrr,  at  dilTercnt  teaaonji,  to  three  feet.  The  trouti  til  thto 
lake  hi  hiirh  Mteem  :  those  of  the  river  Levcn  larger,  wcfg^w 
Ing  five  pound*  and  upward*. 

"  Dr.  Coventri,  tbe  Iramcd  Proft*ior  of  Agriculture  hi  the 
University  of  Edlnboixh,  paacaees  an  estate  In  thto  county* 


cztewivv  nnKi 


draissnL  ^ 


whei*  he  sets  an  example  of 
manageraent,  to  all  hto  ndttftbon." 

Adam,  at  Blair  Adun.  the  an  of  the 
the  most  cstensf  ve  iupeover  la  the 
dodng,  aadCi|«ciaUy 
modioos  cottagck 


7062.  FI FESHIRR  322,560  acres,  exhibiting  almost  every  variety  of  lurfhce  and  soil,  firan  dK  bm^ 
tain  to  the  plain,  and  from  gravel  to  moss.  The  climate  is  generally  mild,  owing  to  the  faneaiKixi 
waters :  and  what  adds  to  the  value  of  the  county,  both  for  culture  and  for  thefonnatkBofc8aflCr7.«stf*. 
it  is  rather  drier  than  that  of  other  counties  equally  &r  north.  The  agriculture  is  mixed,  and  bit  te 
said  to  excel  both  in  the  com  and  cattle  department  The  reverend  reporter  dls|Jays  meic  Hub  ^ 
usual  share  of  adubtory  phraseology  for  that  **  highly  patriotic  individual.  Sir  John  Sndalr*.  oar*'gn- 
cious  Sovereign,"  the  Board  of  Agriculture  and  the  Government,  *<  dudking  out  to  the  peo|irspstli  ^ 
which  they  may  rise  to  opulence  and  consideration.**    (7)komjo»*s  General  VletB^  1    a} 


1.  Geographical  State  and  Circunutttncet, 

Coal,  lime,  and  the  usual  rocks  abound ;  iran.«tone  and 
lead  and  copper  ore  abound,  but  none  worked.  Ncarcr 
Burntisland,  upon  Ihe  shore,  and  also  in  lome  other  parts  of  the 
county,  thiae  are  quarries  of  hard  stone,  of  a  aark  cxilor, 
with  the  peculiar  property  of  rcktotbig  Ihe  force  of  fire. 
It  will  endure  for  many  years,  without  beoig  wasted  or  brok«i, 
though  rsposed  to  tlie  most  inteniie  heat.  On  tiito  account  It 
to  used  for  tbe  Kties  of  oveas,  and  for  the  sides  of  chimn^  grates. 
Common  and  lire  bricks  manuGu:tured  of  an  cawalkat  oualitv. 
(TAomson's  GnertU  Vietv,  1800.) 

2.  Property. 

Estates  moderate ;  largest,  800CM.  a  year.  ^ 

'    S.  Buildingt. 

Few  counties  lo  richly  studded  with  noblemen  and  gentle- 
men's houses;  about  a  hundred  emmuniad  as  deserving  of 
notice.  Many  magnificent  bidlding*  in  rains.  FyUgMNU 
houses,  caetlcB,  and  FiUUand  Palace.  Farm-hoiHes  and  cot- 
tages formerly  very  bad,  nowgnatly  improved,  and  Wft^kK  to 
thoae  In  most  counties. 

4.  Occupation. 

Farm*  from  50  to  AOO  acres  of  arable  lands,  and  seme  of 
mountain  pasture  twice  as  Isrge.  Some  of  the  laigcat  and  best 
fhrmcr%  are  men  who  have  emigrated  ftam  other  counties  to 
thl-s  Icttt  Improved  diUrict ;  but  the  givater  number  are  sons 
of  local  farmers,  and  not  a  lew  farms  have  been  in  the  same 
family  for  several  generations.  The  reporter  to  an  advocate 
for  com-nsnts,  a  mode  first  revived  hi  this  county  with  the  Im- 

Govement  of  not  taking  the  com,  but  paying  in  mooev,  accord- 
jK  to  the  average  prices.    Leases  for  nineteen  yean;  some 
formcrl.T  for  one  or  more  rvpetitioiu  of  the  period ;   in  {Kneral 
the  rcrtrictlons  reasonable,  for  the  managers  of  estatat  in  thto 
county  are  generally  resident  fisctors,  and  not  Bdlniiiitgh 
lawyerk 

5.  ImplemenU. 

Vioughs  with  convex  mould  hoards  preferred  Ibr  loow  solU, 
eMM-clslly  when  m  a  wet  kt.it«> ;  tlMrv  fhTthciniielrcii  more  rmdily 
«i  ttK  cstftit,  and  make  a  neater  iurrow.    An  addition  to  the 


pkMh,  called  a  riddar,  U^JI15  a.) 
and  tNUid  to  dcir  awiy  Iha  r 


toamsHM 


ladKik^^ 


&  Grott. 

One-fifth  of  the  canty 
ahscp  and  cattli 
meadows  oo  pent,  and  a 

7.  Gardeng  mod  Orduirdt. 

The  ranataM  of  an 
fisfinatiaD.    Som 
ofthalBlMMtaBts  hav  pttdws  rf  th*  e«^ 

yantlsiaart flaniatlB«s,~asnliiaMi         ~  '^" 
inlrodnocd  an  cnallanit  aystoa  of 
draining.    Sosna  of  Ihe  lint  uisalet— — 
thto  oountr.  as  that  of  Rdlh,  Waaqms  CmH^  i^ 

&   Wood* 

Not  esiensiw,  bnt  yonng  rtiiH******  **Q  " 
wHI  managed.  M oev  redan  sod  nat  wan  «  < 
county  than  la  any  other. 
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IV. 


«ps  Ml  dM  aol  Ml 


■nMotMlBK  almdjio 


Ictt  at  ■  pragnaive  not,  bi  hnbc  c 

twenty  ihilliiici  the  acre.  BMvlzt  Ooaptf » Aagai,  and  Vmitb, 
mtnctcf  thlrtM  mtlMytht  plantaUcntaa  tvo  tMWiMiid  acni, 
upon  both  Mm  of  the  pabBc  tomi,  haw  been  yubbed  up ; 
and  the  ofMraUon  b  mli  RoinR  on,  both  then  and  In  other 
pUoea.  80  powcrfbl  k  the  principle  of  imlttflan,  that  we  all 
go  ftvqucnilj  one  w«y  until  we  have  ipme  too  ar>  All  nen 
can  Imitate  eiample,  Imt  all  men  cannot  leanjii  eo  far  as  to 
Ibrm  a  principle  or  action  10  themediet.  In  a  eartaln  devnee 
thia  opmtton  to  lahitafy,  bat  If  canted  to  cncce^  It  will  leave 
the  0Me  of  the ooantty  naked;  and,  ncrtiapt.  In  all  cae«,  the 
eeet  is  not  oovated,  nor  the  balance  tkblj  atatcd  between  the 
plantation  and  the  nroduoe  artoing  fkoro  lonie  poor  wUs  bjr  an 
arable  ^yitem;  yet  ft  muet  be  admitted,  that  no  tnee  aneqoal 
Id  value  to  oom  and  gnaa,  cither  to  the  landlnd  or  the  pabllc, 
the  culUvadon  of  theie  can  be  pRNacnled  with 


.~5L  Wada. 

The  moeaei  and  moon  of  tMa  county  "*  W7 
Kveat  and  auoceerfbl  cflhita  have  been  meda  fer  their  imprave- 
mant.  The  moet  mnaikable  to  that  of  Klncanhne  mow. 
cemmenoad  by  the  late  Lord  Katano,  and  alraa^y  deiarlbed 
(4198.).  DnJnlngypariiu[andbanilnc,trTl||ating,embenkln|C 
and  all  the  diffhnnt  modeeof  Improvmcland,  have  been  pnc> 
tiaed;  andioiii«,  aadrahiiiw  ana  bunitatg,  to  a  vcn  oonddcr> 
■UecKteat. 

6.  LiveStodL 

none  peculiar  to  the  eou^ty ; 


Angtth  VUt,  and  Aiiyle  licrd%  conunan  amooa  the  n 
Bnicllelit  Aynhtack  and  mart  «f  the  approvedlmsede  of  the 
aouth  Cried  In  the  praprietoia.    BnedfaiK  b  the  cUaT  ol^ect, 
and  ncit  the  butler  data;. 

Sknf.  Ilie  ancient  breed  cf  iheep  In  thto  oonn^  were  the 
whitenoed.  Theywei«fewlnnnnAer,oompandtotheflocki 
at  prceent ;  and  m  the  Hlghlandi  ware  houMtd  In  oota  cvciy 
nli^t  In  winter  and  qirinf^  About  Ibrtr  yean  aoo^  the  black- 
er mountain  breed  wee  intnduoed  n«m  tbeeouthi 


1771: 


la,  dlher  whoi  iBothit  «r  at  •] 
have  tni.iuai«d  b^ond  all  •iparltbi, 
whole  Hlshlakor  Bootlai^   In  1 
eae  dMBwent  khad^  according  to 
profit  espoctod  from  one  Una  a 

Henef .    The  original  btaed 
bands  highf  end  too  llf^  iar 
them  were  ueed  afanait«  aa  to  ■till  the 
placm.    In.the  Cane  of  Oowrie 
oicn  were  euploiyed  to  draw  the  plouf^  tlUi 
the  honei  woe  onlv  omplined  to  hanvw  fai  fte  aei 
out  the  dnnft,  "**  ^"^  Mne  the  com  to  the 
Oxen  diacfaamed  from  the  irlmirti,  it  hrmawf  ninrm 
chaee  larger  haraes  than  were  Uien  Ised  M  the  o 
the  markets  oTOIa^ow,  Falkbrk.  SdrUnib  mid  Perth,  1 
■orted  tofcrthatpm|»pie;  which  pittfcju  eUn  gBnUaam. 

At  prawut  eenie  Ncrthamberiand  etnlttaas  hnw  hem  fi^ 
cnrcd  I9  proarfetany  and  lent  to  their  tnaato  in  enitf  to  lain 
an  improved  ui'cuL 

Swime.  The  prqadlee  auabiBk  ewtaie^  flarfi  was  aocb.  Oai 
notmar^yeanaiionoHigitfandBweuLldtoudiii;  ttaiiiaao 
ftst  wearing  off*,  and  the  saltan  of  ewiae  emtwBwg. 

Then  to  a  mWr  warm  at  Oakeid,  nd  red  deer  aedios 
to  one  or  two  places.  Then  an  also  three  ur  man  kadi  aT 
fbllow  deer  to  Oie  ooanty.  _____  _^  , 

0BM  much  aWwided  to,  and  AuihI  uawAcahl^  ndBMs  *■ 
Caatle  Hunt%  sows  mtoilnnettf  fcr  hk  baas,  wWdi  gtm  *> 
honey  a  moat  dalloate  fuvor.  ITiiiiiiiarj  does  tbm  maa»  Tie 
honey  efbema  to  pale;  the  hopy  of  hearti  bnwai  Tbtbfls- 
Tor  Is  also  dlflhieub 

7.  PcUUeal  Eamamm. 

Roads  wretched  bai»cl7«A;  sUBeaily  bridle  rea*  to  b^ 
plaoa  of  the  intorlor.    No  canuto;  aalmon  fiabeytos 
estant  on  the  T«y.    linen  maaraftctu 
rious  other  manufbctnies  and  puUlc  work 
aalmon  flahery  to  raotad  bv  Ridiatdaan  6oan 
tora,  and  ftr  the  aum  of  7000L  a  year.    '■'^ 
which  produce  from  100  to  WQI.  a  yemr. 


7064.  ANGUS  or  FORFARSHIREL  5aS,MS  acres,  one  bair,oriiiore,orc]ayeTaiid«IhiTial! 
and  the  remainder  mountain  patture,  moor  and  bog:  The  climate  cold,  moiat,  and  Taiiable.  It  it  bock 
an  agricultural  and  manufacturing  county,  and  in  reqiect  to  antiouities,  fa«^«M*f  of  fuitfaer  bnproveneal, 
natural  productioiM,  Ac  of  great  interest .  The  botanic  family  of  Don,  are  of  this  ooimty.  A  mostvata- 
able  report  has  been  ftimished  by  the  Her.  James  Headiick,  and  is  the  last  of  the  8ootdb  leixiits  whidi 
has  been  published.    {Headrkk^a  General  Vkw^  \%\a,) , 


lead,  limestone  alate,)aap«.  porphvi 
occur  In  various  ttlaoak  Tne  IxxA 
shell  mart,  wliiea  n  jtokan  out  by 


p.  Geogrofkieal  Staieand  dreunutaneei. 
The  CwempiBa  maertriar  abound  to  granite^  which  cantalm 
rock  cnrstals.  Qnvtx,  mica,  Iporoefadn  stonew 
"my,  breoda,  and  shell  man 
cb  of  Forftur  abounds  witii 
D3r  scoopsu  utd  UBWTR  into 
boatSjby  vhidi  It  to  conveyed  to  the  shcrew  Thesooop  oomtota 
of  a  large  ban  scraper,  somewhat  similar  to  the  Dutch  boc^ 
wbldi  has  a  long  wooden  handle  ftatened  Into  It,  and  a  bag  of 
stwngleadwi'  fhstinad  by  whip-coed  around  Its  ran.  The  bag 
to  Mriarated  by  mall  hdas,  to  allow  the  water  to  drain  tff, 
and  has  a  thong  at  Ito  bottom,  by  which  It  can  be  tnmed  over, 
andHicoiitantsdtodurgad  Into  the  boat.  After  the  boot  to 
flmly  ftetanad  by  anchcra,  extended  fkom  each  end,  one  man 
fiardUy  praaaas  down  the  aooop  to  the  bottom,  by  means  of  a 
long  polk  at  the  stam  of  the  bout,  while  another  man,  by 
means  or  a  wfawUeas,  or  wheal  and  axle,  flxod  in  the  opptatte 
«id  of  the  boat,  drag*  the  aooop  along  the  aide  of  the  boat,  by  a 
rope  attached  to  It,  and  then  ratoas  it  up  to  the  boat^  aide, 
when  tho  contoits  of  the  bag  an  emptied  Into  the  boat. 
When  the  boat  has  reoalved  her  kad,  the  marl  to  thrown  out 
upon  a  wooden  plalftirm  at  the  ride  af  the  loch,  to  drain. 

aeadiiaiM  JIagi  am  very  abundant  IB  the  nelghbortMxid  «f 
Arbroadi,  and  an  quaniad  and  exported  in  grmt  qnantltiee. 
Principal  quarry,  CannTtie ;  the  Am  rtoe  oom  thm  to  alz 
inclHa  of  any  portable  dimendons.  lliey  are  called  slate  stone 
flags,  but  an  tai  &ct  aandstone  In  ptotes,  coated  with  scales  of 
mica  or  tick,  of  a  greyUh  Uuc  color,  and  thto  mica  oecasloeis 
tbalreeqr  separation  from  each  other.  Whh  wy  thin  plates, 
called  riataMoaaa.  houses  an  covend ;  they  an  laid  In  "plaa. 
ter  Ibne^  or  naosa  {Sphagmmm  pattutn),  but  they  seldom  make  a 
laofthat  to  water  tight,  and  alate  to  now  conaldesed  cheaper. 
A  most  valuable  property  of  the  flagstone  to,  that  trtien  laid  as 

Cvement  on  wet  soil,  thJEy  never  show  thto  on  their  upper  sur- 
» ,  w  that  thqr  an  excellent  te  pavbig  kitchcmi  paaaagcs, 
patha  In  hotphouaea,  Ac.  Coal  aearchhig  Tor,  at  the  time  the 
report  wm  printhw,  but  with  no  greatnopea  of  sncceH,  the 
dtotrict  being  conaldnably  out  of  the  boundan  of  the  known  coal 
fMda  of  Scotland.  No  mfaterato worked:  vuloua  chalybeate 
apebim.  No  riven^  but  annmber  oTatreams  that  are  of  modfr- 
rate  abe.  Conalderable  aea,  and  aome  aalraon  fiaheriea.  The 
herring  fldieiy  has  been  tried  fai  the  open  aea,  and  conaldenble 
quantfflca  taken  in  June^  July,  and  Aucnat.  Thoae  carlleet 
taken  wen  plump  and  fkt,  which  showa  Out  aO  farm*  tboo- 
riea  conoaming  thto  most  nutritive  and  abundant  of  all  fldwa, 
an  erroneous,  and  how  nrnch  it  fanporia  the  Interest  of  Bri- 
tain, that  the  herring  fisherv  should  be  conducted  acoordfaig 
tothe  Dutch  method,  fai  the  deep  sea,  and,  u  In  the  Isle  of 
Man,  from  If  ay  to  Beutenibcr.  Garvles  or  qwa^aad  spir- 
llngs  or  smelts,  abound  fai  the  Frith  of  Tay.  llie  sprats 
resemble  herrings,  tbou|^  of  smaller  size,  and  dHfcnnt  flavor. 
They  am  taken  fai  great  quanUtles  at  Kincardine,  and  othtfr 
places  near  die  Junction  of  the  Fortii  with  ito  ectuaiy,  I9  na> 
or  wicker  tnm,  sunk  fai  the  ebb  of  tiie  tide.  The  smelta  an 
naaller  than  the  sprats,  and  when  freah,  emit  a  aroell  resem- 
bUng  that  of  green  rashes ;  but  when  flrled,  make  ddicloos 
Ibod.  They  am  caught  during  spring,  along  the  Forth,  often 
asteupwtheBrldgeofStlrting,  by  neta  fat  tiie  fbrm  of  bas- 
kets, fMHned  to  the  end  of  kmg  polaa. 

Haddocks,  wUttags,  &e.  cured  by  smoke,  a  practice  flnt 
miMrtii  by  Headrick,  ttie  reporter.  In  an  essay  published  I9 
thcHli^hland Sodety of  Hcotland.  Dampstcr,  of  Dunnichen, 
inthtoooaBty,flrBtsaggeitadthe  idea  of  conveying  salmon  to 
London,  packed  fai  loe.  Rroortei  ■"iciueiubeas  when  servants 
tai  ttie  nelghbarfaood  of  Sdriing  used  to  sUpnlate  that  they 
-SonM  not  ban  mbnonoAcaier  than  thric«  a  week;  now  they 


have  them  once  a  year. 
»  riser  if  MWfc  Mne  <(i 


fartkular  brttd  y  lahian.  .llisy 


have  raoonne  to  fierii 
otten^  and 
black  animal, 
elating  tortures. 
kiUtlw 


andto  get  ild 


tolnfllct  I 
gulps  (d  river  water,  seme  i 
neurfai  Ae  pain  It  iadkiak 


to 
remain  Iflcjgcr  in  flmfa 
the  purposm  wUch  baouf^  them  ttaw;  but 
are  surwtoed  In  the  rivers  by  r 
over  null-dams,  and  other 
them  and  the  sea.    When  thto 
and  msQgy,  and  die^  tfiair  bodim  1 
But  In  fteah  water,  they' take  ^ 
catcb  atfliekendr 
aofricr.    Duxtaigantttmn, thai 
todapoeitthcteqiaw 
Tkt'jifmmmiait  ^ 
lousproceas;  and  they  get 

wholesDme  find,  while  they  I 

thto  qpemtlon  to  generally  when  a 
a  sUupiant  pool,  owr  a  sandy  bottom, 
a  hole  In  the  bottom,  by  puahtaue  the 
*  them  with  their  anonto,  lBAie>< — 
tliQ  raiae  It  Into  tihe  Arm  of  a  bm», 
c' the eumnt, while  it  allows  the' 
The  male  seeoa  to  « 

^Mn  usual,  whU«bcfenHtofinbiiad,ttlteA«BB' 
aw^.    While  depedtingdielr  spawn,  I 

thebrbalUn upon  ewdi other;  the latti „ 

or  cgn,  while  the  male  cmlta  anuaig  them  a  adtty  Jeiet. 
whiS seams  to  eflbct  their  impngnatlon.  AlhanunBrnm 
of  agy  to  deposited  to  the  artificiBnieaowdeacribad,disycyg 

than  with*Ilgbt  sand,  to  eeevoit  Hmn  ften  ksioguadH 
awaiy  by  the  water;  and  tnaa  dMqrfbrm  atociuatelv"*" 
eg((s  and  aand^  untn  O^baOafw  be  nearly  IBM^p.  ,?f,^ 

v*y«* 


iSii 


being  dnpped  teto  a  hoUow  place,  an 

sun's  rays,  tai  eerfy  sprbig.    The  fty 

eeslly  escape  flmm  their  ooacring  of^l 

quire  the  sice  </ 

smohsi  which  eeenstobeaodntncttonaf 

flood  now  washes  thsm  into  tfie  sen;  and  Uieyan 

swept  flrnm  our  riven  bafan  the  middle  eOfar* 

Salami  !>«■<.  or  grihea,  wbkb  aacend  the  ri^en 
doaeof  the  llddng  aeason,  an  tay  aoane  lisiiIiIiiii** 
specks  ef  flsh;  but  mne  CaiOmcm  fidices  asved 
porter,  that  Ih^  proved  bv  experiment,  that  gilbai  1 
salmon  of  one  yeu^  growth.    (  JUp^  P<  lOB.) 

The  «■  fnwf  Rsembim  ir    ^  "^ 
streams  wliereit  abounds. 

PrtA  fv^er  nis,  oontniy  to  the 

the  sea,  and  thrive  and  ntm  fai . 

ponds.    During  summer,  myriads  «f  thdr  yoang  ay.***? 
constantly  ascendiug  the  fndi  wu««r  itMnn.  whoe  m^  "If 


the  aidea^  that  they  may  avoid 
whore  they  meet  wiUi  ' 


whcd,  they  often  accumulate  bi  bn|Br 
make  their  wftr  up  the  cnviecs  of  tnc 
dry  tand,  until  they  nach  the 
oonttame  their  oouneu    The 
county,  while  they  an  rtltifeiMHiM,  the 
probeM^  to  depoait  their  apawn  to  the 

Tiie oosarvatlosis rf  the lepuatur lai    __ 
11^  and  on  aabnon,  and  other  fiolmrtes,  ara^  Itecfoy 
^  which  flows  ntan  hb  pen, 
'     SL  FraperiM^ 

Much  divided,  laigeat  estate  VtfXXL  a 
S*?*g'.«**S'P»  Its  ereprieter  enry  fcr^  yesw-  1 
dark  night  of  lupaiiiflDB,  a  HUB  cauld  idb  OD  i«V 


IS* 


TIS^'  _____ 


JIM  ■!  II  W.^.>mJ«™  ^'yiffti  tS,mt  ai 


i«Tf  U,  M IH  u  ife.  «*k  fc  iHn  1— »« 
laHDl.WlItoi,  rMtaMlTKMHllbkUn 

7.   OMrfciuaiidOn^ar^ 


^^^^^^-^ 


TOGS.   KIMCARDi: 


rMEARNS    ai3,44tu: 


itcOi  or  uaunuln,  but  aaKtiDlnf  iboot 

.    _ TlieaiillU(nmUT,»MT>  orcbiT>T> 

and  KimtT  my  wbae  nuunillj  ftrtllt  TTi*  miIt  mliwnili  in  Ume,  fbuDd  la  ■  linr  nutt,  iml  pulu, 
wb[n,  ud  bnttoiK.  ImpmnnniUfoinmaiciid  In  Ihli  nwilr  ibout  the  Blddl*  o(  UW  (tabtanli  on. 
turr.udhiTedDCBbuncurtstniwIUiinatiiilrit.    ( Aite><»t'i  Cncraf  nw,  IT9G.1 


E««7  Ml  km  «  mth  jvtfte  «  UB-md,    Aad^to 


TOM.  ABEKOEKHSUlltK    l,S>D,TM*in>,  muUIMiiihor SoplUiid,iiidon*4ni(tl>  ofUwnatr 
, — .  o.^..     .A. . —  ■"— Ui»  (iMUr  put  Boi  mr  Inefi"!",  bw  bkfli  md  ■» — ^■— ■-— 

_^ _.. _,,   il»  hU  In  fHienI  di)i«T  vad  iwk —  •'-  -" — 

tint  of  Btdiatom.  oirlM  to  On  dmuniniMit  iw,  but  tba  M 


OnUBriMla.    nMMraueAcUk 


_..    In  f«enl  dtm  vad  amri 

I,  Dwlni  to  tiw  dmuBunMait  •■■,  out  tba  wiHintn  ilioniiidioMi  llKi(rlail- 

._n  mtMaoaij  pumud,  And  Ibe  pndiKli  cliMljr  corn  ukd  cattle  i  —  tnat  p«t  plulad  wllli  tmL  Hw 
Mint  irf  lb«  CWLBtT  liiaiM  thin  inuiil^  liiUllli»nl.Mldiiciomiii  twopc^mlBuj  hOIobi,  on  Mw  Imm> 
which  othir  eoimiiia  mi;  dcrin  Anm  AlmdMaihln,  ind  on  the  iBipToraMott  wMeh  oli  eauMf  bh 
derinrniaothHi  AbotdoniiUiibiuiHeMaAileunDleafqadoaiidplBiifhndiuRonbtaaOBlha 
BdlboUiiaiortndMiMa,  nKtmata.tom-tMt'"'^^'^''-'"  uamij|n«  tanolfaitoniMte 
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STATISTICS  OF  AGRICULTURE. 


Paw  rv. 


aoothwndi,  Inr  graittf  Mcntfon  to  ooDeetfng  maaure,  not  emploTfiig  women  and  dilldreB  in  die  gghig 
operationB of  btubandnr,  and  Jimitinc tenanta  to  a  certain  number  of  gubteoants.  The oelcbntedDt 
James  Ander^n,  larmed  extenalvely  In  thla  county,  at  Mounie,  now  the  property  of  hia 
ander  Anderson  Seaton,  a  distinguiabed  borticuUiuist    {KritM't  Gmeral  Firw  1811 ) 


1.  OMgrapkkal  State  and  Circutmttmneet. 
No  metwt,  or  ooal,  and  rttj  Uttlc  limMone,  bat  abondaBoe 
orexcaUant  araaiM ;  which  U  uaed  far  rvaiy  wrt  afbuUdinc  a( 
e,  and  eiyarted  to  Londoo  in  graat  qoantltiai.    Boldci 


the  diinibUlt]rf  than  !•  on*  othar  CTcallaioa  atlandfaif  ttaa  um 
«f  thiiBtane:  tha  aipaiia  ef  canrtng U has  ilmpUlM  tha a^le 
afagrchltartiiv»i 


S.  PtDperhf, 

Much  divlda^  onlj  two  or  thive  lana 


i  tha  moat  Tahnbla^ 
)t&,000va«a. 

3.  iMWitff . 

A  Bumbar  orrataiad 
frw  handioma  modem 
■Ritlancn^  taatit  which 


of  SOfiOO  arabla 


LotdAbcr- 


and  rdgioaa  boildinipy  anda 
.    An  ampla  deKrJptiva  list  of 

fary  namerous.  rann-boussi, 
Kwiueily  wTvtchad  stmctureB  of  cla^,  tuifp  and  thatch,  are 
now  graatij  improvad ;  oottaaci  improvinc.  **  l>acni<  Jbmt- 
kamaer  fint  began  to  be  thooffht  of  about  1760.  In  1794.  Dr. 
Andenon  obserres  in  his  report  of  the  county  on  which  the 
present  one  ia  firandcd,  that  uwj  are  "fcr  the  nioct  part  Ten 

Cor.  This  tep"  ha  adda,  *<  hichly  impolitic.  Nochinii  oontrf- 
tcs  nMre  to  the  content  ana  conTcnioicy  of  a  temcr,  than 
nod  and  wall  diipoetd  bttildinj{s.  It  elerates  hit  mind,  glTet 
Dim  mirit  to  punoe  his  operations  with  alacrity,  and  contri- 
butes in  many  instances  to  ancment  his  ptoflts.  I  never  yet 
aaw  a  thririnc  tenant  who  had  not  good  houses.  But  on  no 
account  should  he  be  induced  to  en>end  that  stocli  upon 
building  houses,  which  should  be  employed  in  extending  hte 
own  proper  businew.  It  ousht  alwavs  to  be  done  b7  the  und- 
lord;  and,  in  general,  a  good  sat  t^  nouses  upon  a  farm,  will 
bring  him  much  greater  additional  rent  than  the  interest  of 
the  money  expended  upon  them.  Nothing  will  prove  such  an 
allurancnt  as  sood  bnlldinss,  and  long  leases  on  equitable 
terms."   Since  1 794,  whenPh'.  Anderson  wrote  the  above  para- 

Etph,  we  have  got  Ihrmen  from  Berwickshire,  Angus, 
earns,  and  other  southern  districts,  who  have  taken  &rms  in 
Abenleenshfarv,  and  many  t^  whom  have  shown  excellent  ex- 
amples in  agriculture,  as  well  as  Improved  thdbr  own  capital ; 
ana  the  native  fhrmisni  of  the  county,  in  consequence  of  their 
example,  both  in  asking  good  houses,  and  in  raising  good  crops, 
are  now  In  a  much  more  flourishing  situation. 

4.  Occupation. 

Thegraatascdivastty  inthesiaeofftrms;  from  six  acres  to 
tiaousands :  scaroah  a  mechanic,  Joumqrnian  or  master,  who 
has  not  a  fiirm  or  one  acre  or  two,  or  a  garden ;  besides  the 
produce,  they  find  the  labor  highly  conducive  to  health,  by 
counteracttog  the  effkct  of  indoor  coniinement,  and  proioaced 
■n&vorabla  bodily  poatnres,  or  oontaminaUnf  mplratton. 

&  IfmpiftntiUs. 

TuxniBS  fbrmerly  sown  ftom  a  small  tin  box,  nfaw  Indies 
long,  ana  one  inch  square,  with  two  or  three  holes  at  one  end, 
through  which  the  operator  shook  out  the  seeds :  thinned  by 
a  part  of  the  blade  of  an  old  scythe  fattened  to  a  bit  of  htm  like 
a  common  hoe ;  the  advantages  of  tlte  latter  are  its  sharpacss, 
knt  it  te  easily  broke.    A  chiSl's  cradle  rocked  by  water. 

6.  Endosuret. 

8tone  fences,  or  ditches  and  earthen  banks,  the  oommon 
flmces :  this  fms  tha  land  fton  looae  stones,  which  abound 
every  where,  or  serves  to  drain  IL 

7.  AraUe  Land. 

Potatoes,  as  well  as  various  other  Impnyvaroents,  Unt  bitio- 
duccd  to  field  culture  after  the  calamitotu  year,  1789:  not 
liked  fay  &rmcn  so  wail  as  the  turnip.  The  reporter  triad  vari- 
ous experiments  tan  distilling  fifom  potatoes,  which  are  recorded 
in  the  Farmm^  Mugadm.  YcUow  turnips  very  .much  sown, 
and  geoarally  piefciied  b7  t^  oow-kecpers.  Rata  baga  in 
graat  repute,  but  requbres  to  be  earlier  sown  than  the  veUow, 
and  conseonently  does  not  admit  of  so  thoroughly  cleaning  the 
ground.  Carrot,  beet,  aoorxooera,  and  other  roots  tementad 
fnd  distiUad  by  the  reporter,  the  beat  spirit  and  greatest 
quantity  from  carrot.  Wnita  beet  nown,  but  fiwnd  la  yield  Ihs 
produce  than  turnip,  canot,  or  cabbaga 

8.  Gardtnt  and  Orchards. 
The  oounty  of  Aberdeen  is  distinguished  beyond  mn  v^ber 


cultivate  the  lands  in  the  neighborhood  of  that  city,  and 
-whose  practice  lUairvai  to  be  generally  known,  tand  generally 
ImlUted. 

Thay^  Act,  arc  Utdwn  nidencn,  laadmien,  and  nursery- 
men. They  raise  all  sorts  dt  roou  for  the  inhaUtanta  of  the 
cities  of  New  and  Old  Abodacn,  various  seeds  tv  the  use  of 
the  country  at  large,  and  nunertes  so  extensive,  and  so  car»> 
ftilly  managed,  that,  besides  serving  the  bmded  proprietors  tn 
the  oounty,  and  the  ovmen  of  vUlas  near  the  towns,  |Uiey  ex- 
port  considerable  numbers  of  plants  to  England. 

A  few  good  private  orchards ;  the  largest,  that  of  Fagusuu 
of  Pitibur,  of  ten  acres.  The  site  of  if,  nearly  600  veais  ago, 
oentained  the  Abbey  of  Deer,  Ibundcd  In  1818,  and  the  garacn 
belonging  to  the  monastciy.  It  is  a  striking  proof  of  the  lux- 
%aj  of  the  Romish  clergy,  and  of  their  uncommon  skill  in  the 
mWng  of  fruit-trees,  that  when  Ferguson  was  laying  out  his 
ordiard,  he  found  in  the  Abb^  garden,  fint,  rich  soil. 


the 


fern 


.  thirdly,  a  bed  of 
•aether  cansewav  of  granite;  i 
•ble  depth  of  rich  nKwId.    No 
bem  tsJcsn  to  hinder  the  roois^af  the 
"Mwed,  by  pieiiiM  Into  a  cold 

9.  tVoodt  tmd  PUmtatiomt, 

In  the  higher  divWon  of  Ma 
miles,  in  some  places  very  thickly 
by  naJtoiiL  at  voy  difltecnt  dislannw  bei 
ly  oac>thbd  has  been  both  encloaad  as 
naa  been  tahed  b7  natme,  without  either 
ing  the  ground;  and  the 
fences  lor  ka»iiig  out  tlw  cattle, 
wood,  raised  man  seed,  either  blown  by  the 
the  rooks,  who,  bj  some  instinctive  impniM,  cany 
of  the  Scotch  pine  in  their  bills,  to  penvide  hafaf 
otlkphag,  at  a  remote  pcriad.  when  the  seed 
thaae  oonas  become  trees,  in  which  tliay  anay  build  (kcD  aon. 
In  these  hi^ier  districts,  wood  grows  ao  eeafly,  that  (ke  pn> 
pcletar  need  onhr  endose  an  esteait  of  hHiy  groead,  mrf  :hm 
dmt  out  the  catUe.    The  whid  and  the  ciows  wAl  in  timt  i^ 

Ky  him  with  seeds.  But  when  these  naftaral  weodsgraw  wr 
regularlv,  it  is  found  prudent  to  a»iat  nafia,  by  aovioK,  w 
occaaionally  scratching  Into  the  soil,  a  naaslH*  «f  mmk  d 
the  trees  which  are  wished  to  be  reared  In  the  vacant  vecs. 
The  greater  ptoportian  of  thew  woods  onasials  af  macb 
pine.  It  grows  slowly  at  first,  but  Is  vor  valnablr.  Wbov  ^ 
soil  is  moat  barren,  and  tlie  tnaa  grav  very  slow^,  the  «qi^ 
of  the  Scotch  pine  is  of  tlie  best  qnali^.  A  rmefcabte  twr. 
at  Invercauld,  was  cut  down  aboot  wrty  yeers  we;  mid  ^ 
number  of  concentric  diclcs  near  its  root,  vix.  fOB,  ihtmA 
it  to  have  grown  and  increaicd  in  siae  for  tt9  ycasi,  boxls 
the  time  wat  it  cantinned  ataXtanary.  Its  aoed  ws*  ^ 
clared,  hj  all  who  aaw  it,  to  be  much  supoior  in  apaln?  b 
any  that  had  ever  been  imparted  from  tlte  north  sTEsicpt- 
There  are  thousands  of  pine  trees  in  Braemar,asaear«i^ 
are  nearly  six  foet  in  diameter,  which  are  sunBrtor  in  fm&  * 
to  any  wood  of  diat  danomlnatian  uac  wasev«  *- 


qualHv  to  any 

portca  into  any  place  bi  Great  Britain. 

10.  Improvement*. 
Traxrhing  has  been  ahcndy 

of  Aberdeen,  above  5000  acres  ticached ; 

per  acre,  for  granite  hi 

trcnchinr  very  general  throughout  the  ooon^. 

Irrtgmfom  aaoptad  on  poor  iroai-etaaa  day, 
shillings  per  acre,  but  raisad  in  valaw  to  two 
operator  brought  nom  Olonoaatar,  by 

11.  Lbfe  Stock. 
More  cattle  fared  than  In  any  other 

first  imurovcd  by  croMing  some  En^iah 

Henry  VII.  to  his  eldest  daoghttf.  Uneen  of  Ja 

produce  was  known  as  the  Palklud  breed. 

three  brother*  seU  amraaUy  about  8000  bsad  of  cank  if  nn- 

ous  breeds,  in  the  south-country  markets.    Tbiy 

prefer  the  tme  native,  unndxad,  asid  radsad  by  ffsad 

to  the  mixture  of  the  Falkland,  or  Plfnhhe  bnw,  wWaai 

cf  this  oounty;  and  conaider  both  these  to  be  mechanpatitfM 

the  English,  or  to  aqy  fonign  breeds.    TlM9^alH_ 

that  the  food,  or  keep  altoald  be  always  above  flie  hai 

not  the  fareed  above  the  keep.    They  oonsiik 

land  cattle,  which  are  ecnefally  boufat  by 

too  reatleaa  and  impatient  far  feeding  < 

native  low  oountiy  laeed  to  die  larger  < 

eaaily  malntataied,  mora  hardy  hi  work,  I 

sain,  and  pay  batter  In  prupurtiun  to  the  i 

Keep.    Every  succeeding  RnoatlaD,  for  the  I 

has  liu  naeul  In  aixe,  aiM  thaL  fay  p 

breed  Is  double  Its  former  siae  (u  r.  weighs  at 

fbrmar  wdi^),  shwe  tha  Intiodiicifoa  of  ^e  i 

dry.    They  are  also  decidedly  cf  eninion.  thai 

landed  proprietor  breeds  more  tha 

the  stot  should  not  be  tied !»,  but  s _ 

der  to  gM  ganUe  eaercfaa  alo«w  with  his  food,  diattbMR 
vaarhemaybe  pat  to  hiahfoadhHU  and  be  tied  ap«  sal  ■ 
be  conttaiued  wtlh  this  ^^  fosding  as  Vaaei  m  be  ism 
thrive:  but  that  he  ought  to  be  kVled  whenever  he 
food,  or  appears  to  be  skkly,  or  not  tlviviaa. 

Thesheepfew,  andofamlndfaraed.    Honaaiei 
nle^  or  ponhaaed  ftnm  Clvdeadale.    Poultiy  voy  ft 

both  for  the  AbtiiJaw  sad 


the 


ThayF*"** 

mdinaRnMi 


graat  demand  far 


Red 
thehiUaofCromar. 

12.  Mamtfactmre$, 

County  long  odebratedfor  Its 
16G0  Garden,  of  GilooaeitoBi,  a 
ntdhcturer,  had  a  danghlar,  wi 
of  Cromwea*s  amy,  wno  afteiearth  was  made  a  v 
whom  sprang  the  Dukes  of  Richmond  said  Lai 

iVooUen,  Unoi,  and  cotton. 
Knitting  of  stocUms  and  T*™«*-g  Unt 
Uttle  attended  tesfaice  the  fatrodactiBO  of 


^is*h 


iUirt 


lieotsBiBtwi^ 


.L-* 


70ff7.  NAIRNSHIRE  and  MOR aYSHIREL  Forming  tnoether  518,000  acres  ofmoontainoia  ffi^ 
and  some  narrow  arable  rales,  are  included  in  one  surrey.  Tne  climate  along  the  Bforay  Frith  bss  alvaj< 
been  noted  fbr  its  mildness,  which  is  partlr  owing  to  its  localitiea,  and  partly  to  the  gencnl  px**'^?^ 
a  dry  sandy  s(Al.  On  the  mountains  the  climate  is  mora  serere.  Lead,  iron,  lime,  marl,  ftwalnBf,  wy 
Ac.  are  found,  but  the  two  first  are  not  worked  at  all,  and  of  the  others,  only  the  fteestooe,  toanreiMK' 
iLitter*s  General  View,  18ia) 


1.  Property 

In  very  large  eat 
Gonlan.and|fiarlsofl 

%  Bniidings. 

€onriderable  as  has  been  the  alterations  fat  the  houses  of 
rroprtctors,  U  is  noihiag  to  that  which  has  lakto  place  hi  tboac 


as  for  example,  those  of  the  Duke  of 
"  tcr,  Moray,  Plfef  and  Lord  Cawdor. 


Prior  to  the  year  1760,  in  thedwaliBg*'*Sr? 
there  were  neither  fkxars,  ccittn^p,  nor  cfetaB'jav'*' "iT 
them*  the  lew  wall  was  rudely  raised  of  itOMi  "lUff^^ 
tar,  and  had  a  small  glaas  wkaiow ;  In  eae  «M<y  ■  ■*  z!!l' 
menta  was  any  plaslar,  and  It  was  raked  e«er  thraeai*^ 
nwstaitlflaiiBaaDcr;  ataft,  «r-"-»--^— '"^■•■^ 


^C-KM  mvtmn  —  immlmi  i 


S£S&£fi£ 


LmJ  Rmj  rc^_  !■  BMW  ^n  ^rf  tiMt  KtlH-    ITltfi 
law,  'JSi  nifj^SSi  (Mill  irikickaMl,  Bl  ■!■  nH 

-"'—"•'---'jilnnni  p i  n 


jy&lMmy.'^i—SS^iLSS  ajtSnttim^aai.  I  SMj'l'i^TJiiSM,  SSMl'/hW*"'* 


u  br  CromwcU'iaolifieri.    (SotcrtHi'i  E: 


1071.  INVEaHESSJHIRE,     Upvudi  dT  7,000  000  of  by  hi  Ibe  nutf  ^gonBi 

Mdteudwkle.    TIm  blUiud  moon  wRcftHmHlTcannd  with  flioDoik,  tbemai 

mK.    TlnKJil  odhe  ».i™ijkj«iiijor  guTdlf.    The piinclF*]  Ronomlul  uMnii  « 

Ui]»,inildaU,lHllt*d,  Itoi.muMc,  ftcfemliRnrauiHlindlB^mt  pincfc    

for  lli  uQie  fir  wondt,  UHl  (bf  (hu  Atupsidoui  rutlDiu]  wdt^  theOuvdon 

mrml  Vim,  ISiaj 


Ait  BBtsnl  BiBtlit  Ml  ihc  lilndi  of  Uib  hmbeit  ^v«v, 
Jh  d.  Ihvin^w  <>iMI  la  ih.  mMj^^W 

■n  J%nw  _d  SOh,  B>ni<.  •nl  •  llitli  In  dwiiuSuF 


iMeIn  «.  >| 


iBi.in  Km<ofwhicii««1knl  Sih  li  ought    Thecounl 


o™  Unot  ID  B-Mhull  •uu—ijj  1-ww'in  Cjifc  H 


1073.  IIk  HEBRIDES,  knduCUDgButeibln.uci 

hillf.iB^ '-■— ■ ' ■ ' 

Mjbgbl 


...  .  of  attic  HHJ  tbttf 

at  iom«  (wk  coppim  uhI  ITtUlcill  pkotlUoilB. 

I—  iha  dwii  Iq  on  nlto.   tin  COi  g(  Aipl*  li  Dw 

il>W  plBUa.  Ma  lil»  lunii  pMHUM  «  d' (Mt  nwi, 

II  ■IimiiShJIIij  ihiMiii|.»nr*irVMil™l"'iKMLii 


*X;S 


ificnffcw^. 


B,  ilmv,  gntiit«,  mutde, 
H,  tbcH^  il  hm  Dot  b«D 


UiKb.    (HeaJrifi  Surcef,  1796.    HacAmaliei  Crmmil  li 


DDMaglr^wSnn  IBMna.  itatilRnDriMdiis 
hw ;    uid  Ihcntbrt  tbtf  aoriil  DM  la  lit  nMj  b«- 
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Pais  IV. 


Tte 

dlflknttttteftmi 


ini 


tar  dnvliK  tliHtle*,  && 


832 


'    5.  Arable  Litnd. 

TUlaae  b  In  Iti  Infimcy  otor  the  HebridCB|  fai  all  the  talct 
nofthirard  of  Mull,  cxoeptlnic  half  a  dcnen  brma  in  Sk3rc,  a 

Kart  of  M'Leod,  of  lUMy'«  wUUe,  two  fcrnw  in  Ulrt,  and  a 
ttle  latclf  done  in  Lewlt,  near  Stoniava;.  and  by  Campbea, 
of  lalMn  oa  a  imall  island  between  North  Uist  and  Harris. 
These  trnproramcnu  have  been  carried  on  within  the  last  fif- 

It  wouki  be  rather  ludkrous  than  uaefol  to  descdbe  the  tfl. 
Ia«e  KenerallT  practiMd  in  the  Hebrides ;  and,  acoocdingljr,  wc 
^11  not  dwell  upon  it,  or  insult  the  common  sense  of  the  na. 
tiTcs,  by  seriously  requesttaff  them  to  abandon  the  many  barba- 
rous customs  which  have  so  long  dispaced  their  country.  A 
man  walkinx  backwards,  with  his  &ce  towards  four  horses 
abreast,  brandlshlnK  his  cud«(el  in  their  noses  and  eyes,  to  malie 
them  advance  to  their  enemy,  followed  by  a  ristic  pto«Kh  em- 
nlorinc  a  horse  and  two  men,  the  three  commonly  altogether 
■UMrfTuauk  sUll  fiJlowed  by  foar  horses,  drajonna  clumsy  bar- 
rows,  fixed  bv  hair  ropes  to  their  talk,  and  almost  buntins  their 
Kpinal  marrow  at  e*wy  tug  and  »-rilhlng  of  their  tortured  car- 
cases. All  this  cavalcade,  on  ground  unenclosed,  undrained. 
and  vielding  at  an  average  little  returns  for  the  seed  sown,  and 
sometimes  lost  altogether  by  the  depredations  rf  cattle,  or  by 
accident  in  a  late  harvest,  is  a  barbarous  spectacle,  which  inusi 
craduaUy  vanish.  It  wlU  soon  give  way,  u  it  has  already  done 
in  Istay,.Colonsay,  and  port  of  .Skye,  to  improved  systems  eC 

6.  Gardens  and  Orchards. 

It  is  not  to  beexpected  that  much  should  be  done  In  garden. 
bur  in  a  district  or  which  by  far  the  greater  part  of  the  proprl- 
e*^  are  non-resident,  nor  is  the  climate  suiuble  for  that  art. 
The  winds  are  too  violent,  and  the  sun  too  shy  of  showing  his 
ftoe.  Until  trees  and  other  sorts  of  shelter  Iwcome,  tberenre. 
more  general,  the  gardens  and  orchards  of  the  Hebrides  will 
nrobaUy  be  little  more  than  an  empty  name. 

7.  Woods  and  Ptantations. 

In  the  sixteenth  century  It  a|ipc«rs  most  of  these  Isles  were 
oovCTcd  with  woods,  and  even  so  late  as  Buchanan's  tim?. 
One  eahilwatlng  remark,  however,  occun  to  the  traveller  who 
traverses  those  bl«ik  and  woodlos  rcciaiacs,  amidst  the  melan- 
choly ImproMd  upon  him  by  comjiaring  their  }irG(cnt  aqiect 
with  the  description  which  he  reads  in  Buchannan  and  Monro, 
namely,  that  where  trees  hare  Ihrmerlv  grown  they  will  grow 
again ;  and  that  anv  regio«u  which  were  once  sheltend  and 
2om«d  by  the  hand  of  nature,  may  still  be  in  a  <ar  higher  de- 
cree improved  and  embvlliiihed  by  the  industry  of  man. 

In  Bute  the  late  Lord  Bute,  in  Islay  Campbell  of  ShawfieM. 
Mid  In  Skve  Ixml  Maodonald,  have  planted  eztensiTely  and 
aucccsaftilly,  and  other  proptieton  are  following  the  example. 

8.  Livestock. 

The  ancient  Hebrldean  breed  of  cattle  are  now  no  longer  to 
be  found.  Some  persons  Imagine  it  to  be  the  Skye,  othen  the 
Mull,  and  others  again  the  Lewis  or  I.«tng  Island  variety.  A 
person  habituated  to  accurate  observations  on  rattle,  can  easily 
distinguish  those  ditfcrent  breeds  ftom  one  another,  and  ail  of 
them  m>m  the  larger  breed  now  Introduced  into  Islny,  Colon- 
say,  and  some  parta  of  the  Long  Island,  especially  Bairay,  by 


who  pay  atlentiaa  to  ai 

agresdc  economy. 

Sktep.  OniybAelyaneBdedto.  Thoc axe ww tkne diSlr- 
cnt  breads  to  be  met  vith  hi  almoat  aU  Che  larger  ^fae^ 'u- 
1.  The  native  aboriginal  breed,  etmoman  to  tfa  M^t  c'- 
brides,  forty  yean  ago,  and  stiO  more  mmMroos  ttao  ^^  rbr 
two  braeds  taken  t<McetlMr:  S.  The  Linlan,  or  Usck  's^rt 
sheqv  of  the  south  orSiooOand;  and,  S.  The  w«0  kas«s  s>^ 
woolled  Cheviot  bned.  The  histociaa  Lata«,  has  a  ta^p:  dta 
t£  Merinos  in  the  Orkneys. 

Bonn.  TheHefaridaanbeeedarhaneaicacBhlesdHtvWi 
we  find  In  almost  all  oountriM  of  the  aaaae dtisulpthai  d  ■'-- 
mate  and  surfoce.  It  is  smaU,  active,  and  lemaitAh  teii>t 
and  hardy.  It  poaesaaa  the  pramlnezit  marks  of  bsiccvt  ^r. 
this  sort  of  animal,  i.  e.  it  is  stroM  md  nimble,  of  a  jfooi  iam 
and  proper  size  for  Its  work,  hcaluvy,  patient,  gsed  te^rral 
and  VC17  easily  kept  in  good  ooadnian.  It  Is  faeid  k  •^ 
Hifdilands  of  SootbMMi,  in  Wales,  Norway,  Sweden,  ><-L-r 
land,  Tyrol,  Hungary,  and  Tran«rl  wda,  and,  wldt  )sait  rir- 
ation  in  shape  and  sixc,  in  all  tte  hall;  disatcts  of  Fe^w 
The  average  height  of  what  are  demwri  aaeabie  buatv  1 
from  twelve  to  thirteen  hands,  but  that  of  the  lower  tic^-^ 
honns  in  Mull,  Jura,  and  the  northem  iales,  nnij  n.«^-> 
eleven  or  twelve  handc.  They  are  handsomely  ihBfvd.  h^"* 
small  l«gs,  laige  manea,  little  neat  bcocfa,  and  manans  oc^ 
aymptom  of  activity  and  strvigth.  The  cvnnw  <««'<  ^ 
grey,  bay,  and  black ;  the  last  mentjwrwt  ooke  b  the  fa<T«Tfa 
Excepting  in  Islav  and  in  a  frw  |eeniiaiien'B  tens,  ^<  «- 
ceeding  two  doaen  in  number  in  all  the  Heteidesi,«m  •■^f  ^ 
hitherto  been  done  for  bringing  thia  breed  to  psfsron:. « 
preventing  It  from  degeiwtiilii>g. 

The  breeding  at  hordes  for  sale  is  not  carried  oa  ts  1  nv- 
derahle  extent  m  the  Hebrides,  nor  does  any  ofthgnexprr  a 
an  average  often  years  more  th«  it  imparts,  ooepciw  I4i^. 
and  fierhajM  Arnm  and  Eigg. 

Hoe*.  Considerable  numbcn  of  hogs  ai«  now  rened  :s  ^^ 
Hebrides,  where  the  ancient  prejudice  agafaast  park  ha>  ct^> 
ally  vanished,  since  tbdr  more  intimace  connsition  v^  cv 
Lowlands  of  Scotland  and  England. 

Goats,  still  maintain  their  ground  on  arvsal  islands,  a^  a 
certain  rirccmstances  conautute  a  valnabic  stock.  Bau  *  'r* 
ever  wood  is  to  be  reared,  and  «siclaauivs  euardid  and  prc«r»< 
with  attention,  they  mu^  be  hanjshed;  far,  be»c  s"~  '' 
browsing  tlian  gracing  animal,  the  goac  will  txraia  rrtr  -^r^ 
to  crop  twigs  isttd  nlonts  of  every  Qencriptian,  and  a  s  5-a"jl 
enemy  to  every  sficclcs  of  growinf;  wood*. 

Seir  «pmrf ,  or  tarittie*  of  ttoek.  Exrentinf  ttc  i«.  ^ 
perhaps  the  mule,  it  h  not  dear  tbaX  thu  extensrtr  T>-r<« 
would  gain  by  introducing  any  new  aorta  of  ddmestic&vt!  .s 
mals;  Indeed,  the  max  want' felt  by  the  Hcbndes  i«  cg(  i^ 
of  animals,  but^of  food  in  winter  and  spring  ftv  tiMK  «^^ 
they  possesft.  The  native  breeds  of  rows  and  bones  tsr-  '^■ 
hap4  the  very  best  possible  for  the  ooontij  to  sappcwt,  snd  ^  ■ 
by  dueattoition  to  foedlng.  and  to  selectipg  the  mv^p^'  -  > 
handsomest  nain  as  bmSbers,  be  imprmed  w  an  iialriHi --<r 
pitch  of  excellence.  The  breeds  of  sheep  aliendy  rcoaRtB(»l<<l 
and  described  may  be  improved,  and  rearnd  to  five  n^™-  ^^^ 
iveaent  numbers,  without  seriouslv  injuring  the  aicnre^t-'^  '^ 
other  interesu  «  the  country ;  arid  a  vast  acmani  d  n>.t  < 
and  food  might  accrue  from  'breedinv  a  tuinptet  neai^  '^ 
hogs,  for  which  these  isles,  aboonding  in  potaaock,  «r  •^ 
trondy  well  adapted.  But  all  tliese  impsuw-meais  rs«t  r' 
on  propenivwly  and  sldwly,  and  tfaev  moat  'advaac*  a  'i>! 
train  of  other  agric-ultural  md  cconomkal  iniaotaBcaa. 
9.  Political  Economy. 

Roads  much  wanted,  and,  cxoepting  tn  Bute,  !il»,a^  ^■ 
in  a  very  vrretrhcd  state.  No  iron  railways  or  rsiiJ*-  V 
equal  portion  of  European  popniatiom,  not  evea  escn<:~r  '-'1° 
Russians,  and  mott  undvilind  Pates  and  Cnatita*.  y^'-'^^. 
so  few  manuihcturca,  as  the  people  of  the  wcsun  iii»>  '^ 
Scotland.  This  is,  amoM  other  causes,  a  principaJ  tios^  <^ 
poverty  and  depression  tf  the  people.  It  makes  the  lici^  ^ 
ney  actfuired  bv  the  fisheries,  and  drawn  in  eachaa^  ir  >' 
cattle,  kelps,  and  the  other  productitms  of  the  dtiokt.  -^' 
nually  flow  out  of  it,  and  prevents  tliat  gradnal  adtinvrr^^ 
in  wtnlth,  comfnt,  and  agriculture  and  ecaoteoM-^  ic  r i*  '•*■ 
ments,  which  are  conspiouoos  in  all  other  pans  of  >ru<-'^'" 
and  although  it  does  not  abw^telv  keep  these  atai  ia  a  h- 
cent  statr,  it  greatly  ivtaids  their  piragiesa. 

Kftp,  is  a  well  known  Hebridean  maanfoctniv,  and  u  3  n 
advancing  state.  Maodonald,  of  StaiTa.  is  distin|tcii^t^  ^^ 
his  attentions  to  this  branch  of  Hetiridean  tamomj ;  v.--  !u> 
accordingly  preBcrved  for  his  kelp  a  chanrter,  whii*  r '  :='» 
hun  to  dispose  of  it  at  a  higher  price  than  the  arentr  ^  '-^ 
Hebrides  obtains.  This  rcsutto  i4incipaJlv  foxn  iti  beinr  'x^-^ 
early  in  summer,  its  being  duly  attended  to  in  the  carruer  *-"-^ 
drying  of  the  sea-weeds,  and  espcriallv  tt»  being  kept  c^^  ^^ 
unmixt  with  clay,  sand,  stones,  and  all  other  inipyntxk,^^' 
greatly  dimtnith  the  vaitie  of  kelp  on  maoy  HeMdaa  < 


ti-jeir 


Sect.  IV.     jfgriadhiral  Survey  of  Ireland. 

7074.  IRELAND,  the  largest  island  in  Europe  next  to  Britain,  contaiiis  above 
20,000,000  of  acres,  much  less  varied  in  surface,  soil,  and  climate,  than  the  latter  iskod. 
There  are  several  mountainous  or  hilly  districts,  chiefly  in  Ulster  in  the  oortfa,  v^ 
Munster  in  the  south,  and  very  extensive  flat  bogs  in  the  middle  districts,  and  upla«i 
bogs  or  moors  wherever  there  are  hills  or  mountains.  All  these  bogs,  whether  low  or 
high,  are  on  good  soil,  which,  indeed,  may  be  considered  in  connexion  with  tfaenK^ 
warm  climate  as  tlieir  chief  cause.  Nine-tenths  of  the  soil  is  a  loam  on  a  lioes^ 
bottom,  fertile,  or  capable  of  being  rendered  so  at  little  expense ;  the  remaiiKkr  b 
chiefly  thin  clay  on  limestone.  Hie  bogs  are  here  considered  as  mere  coverings  to  sails  ; 
their  surface  exceeds  1,000,000  of  acres.  The  climate  is  milder  and  more  equable  tbaa 
that  of  England ;  and  witli  tlie  dry  soil,  as  Wakefield  remarks,  is  admlFsb^  adapted  fior 
pasturage  imd  occasional  aration. 

7075.  Of  the  agricultural  circurmUtnees  of  Ireland  generally,  we  bare  already  gt'®  * 


of  Wakefield,  anil  tome  mare  rcomt  lULiitinl  wrilera  and  touriiu. 

TOK.  DUBUN,«0;0(iaurM:o«ii«taUilnmaiuitiilnwid>un,il«ll>lntMlldlnnn*di,HTni,Ac. 

anitUietawUHlR'kianblt*nd|iHtuK.    (AntiT'i  StolWfcW  S*rtrr,4c.  HOI.    !^.  Emcfc.  BrUJ 


•TuiUi  ii>  d^r«ai>V  DubOn  kc  M^w,  l%i  i 


7077.  WICKLOW.    SOO.DGO  aem,  In  tmt  iHtt  I 


qnmlFlBtHi,  anor^bv  IffArUv,    HpivTh Hri  culUilM 
Htoulnlf.    Tli*uiiinlpaLHiHjirr,«lih1kvBaitU'n.tf 


?07a  WEXFORD.  597  78 


"rha'^lu'.ua  ■IT'u^K^iuni.  h  i 


.S:^;*r*J^".i^iffi 


7079.  KILKENNY.    510,000  KiH   m 


indbjculUin.    \HaJuficld.    i 


tirnTtJ^irJUvlnmn  rf  M>wn  «nipMlltiT«r  ■■Hlhi. 


Ii  wlodi.    (rigjhc'f  SVKy  tjC 
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STATISTICS  OF  AGRICULTURE. 


Pait  IV. 


7060.  KILDARE.    S4S^  acret,  four-fifths  arable,  meadow,  and  pasture,  and  the  rat  bof:  ( 
Surveif  qf  Kildare^  1807.    Sup.  Encyc.  BrU.) 

Put  of  the  Bnf  ef  AOen  and  other  iilmilar  tnkcts  occupr  *■ 
linre  portion  of  the  wetitTn  .«i(le  of  this  count?.  The  surfhoe  It 
▼uiea  b;  b  nnmhrrnf  hm  ill  hilU  and  i;mtle  i)«rlivitics,  but  for 
tha  most  part  it  i*  flat  and  nearly  level ;  and  when  viewed  from 
•  oommandinc  Kiation,  uments  a  rich,  and,  on  the  bank*  of  its 
riven,  a  beautiful  Undacape  The  Currafh  of  Kildare,  ex. 
tondinf  to  about  MfeK)  arm,  has  been  lon^  celebtated  for  the 
anftn—  of  Irs  turf  and  the  fineneu  of  iu  paaturea.  But  the 
dimate  of  KUdar«  It  said  to  be  nMre  molM  than  that  of  4ny 
other  part  of  Ireland,  which,  if  the  statement  be  correct,  is  a 
verj  unftrorable  circumstance,  as  a  clay  soil  prevails  very 
gcneraDf,  and  ranch  of  it  i>  eiceedingly  tanacxnu  of  mois> 

tUI«b 

There  are  a  few  largeMfatafin  Klldai«,partk^l«rly  the  Duke 
of  Letmtci*t,  which  extends  over  a  third  of  the  county ;  and 


rcral  praprieCan.  aroordln|C  to  Waliefield,  have  from  60rKV. 
7000r.  a  year.    Yet  many  are  las  co^^id£rable,  and  property 


sr. 


seams  to  be  more  divided  hsc 
trirts  in  Irelaad. 

The  common  mr  <if  Jkraw  la  from  tea  Iririi ; 
and  these  fiums  are  fnqocntJj  facrld  in  pannenkr^  l^=? 
fenna,  howerer,  arc  less  rare  bow  than  m  the  aruM^  'tr-.i 
the  other  connties.  The  leaaca  w«i*  iwiueili  fcr  ti.  r  .n 
years,  Imt  are  now  moath  for  Cw«nty-«aie  y«ai«  lo^  -j-  -' 
All  parixh  and  county  taxei  aote  pnid  t^f  tbe  twiraf  U  '-'  rn 
exrt^ions,  the  coune  of  rroppkng  la  tiie  same  m  it  hJ.  <  -  i 
a  cvntury ;  viz.,  frilow,  whcnt,  oata.  Pouooes  an-  u^.  •  ->-. 
cultiTated.  Oxen  are  employed  in  ploafchaoc,  and  li>^v-  ir 
carriaicei;  but  bi  many  InauMea  oxen  and  Mn»  irc  -^\r'. 
tofptthcr  in  the  pioiu^  team,  which  aometimoi  oatm*-  <•■'  >' 
and  never  lev  than  naor  animala.  A  number  of  wMt^  art  im 
lirpt  on  the  fiuma. 

There  are  several  Mreama  aid  two  cannlk.  A  -wm^r  « 
nufortorr  at  Cdlbridjce :  and  a  Cathobc  ^miesn  k  Vf 
nooth,  for  above  VOO  stadcnla. 
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7061.  KING'S  COUNTY.  i57.000  acres,  half  of  it  bog,  mountain,  and  waate;  and  the  roiait-cVt 
arable,  meadow,  and  pasture,  of  a  medium  quality.  (Cootg'g  AgricuUmrai  SodOg^  IdOI.  5^^  £k}c 
BrU) 

The  Bog  qfAOm  occupiet  a  oonsiderBble  tract  on  the  north- 
eart  coaaT,  and  the  mountain*  are  on  the  side  of  Queen's 
County.  The  soil  of  the  arable  land  is  either  nMorish  or  gra- 
velW,  the  former  productive  in  drr,  and  the  latter  in  moist 
ieQsoa<i,  but  neither  of  them  naturally  ftntile.  Limestone  and 
limestone  k^vH.  the  means  of  their  improvement,  abound 
*vcry  where.  Tlie  paatuies,  though  in  many  parts  flne,  are 
not  luxuriant ;  better  adapted  for  sheep  than  c«ttk>,  and  vury 
fkvorable  to  the  urowth  ot  fine  wool.  Much  of  the  mountain 
dittrict  has  an  arKillaceous  soil,  thickly  intermertod  with  rocks 
of  sanditone,  and  a  deep  irreclaimable  bog  oilen  occun  at  itx 
base ;  but  towards  the  centre  of  this  ranov,  where  limestone 
prevails,  there  is  much  ^.tiod  pasture ;  and  here  the  base  of  the 
hills  which  is  composed  oia  stiff*  day,  produces  abundant 
crops  of  com. 

Utt^td  propfrlti.  Is  In  lanre  estates,  and  many  of  their  ownen 
do  not  reudc ;  but  much  of  the  Kind  is  held  on  Iciscs  In  jmrt- 
pctuitv,  and  the  hol>lcrs  of  these  form  a  respectablr  rla«.  The 
|vinrii>al  propri««ors  are  liords  Dicby,  Ross,  and  Charleville. 
rarm%  wre  fiirmerly  very  larRe,  not  unfrequently  of  the  ex- 
tent of  'AmO  acres,  but  their  size  has  been  diminished,  and 
such  as  are  considered  larse,  do  not  now  exceed  on  an  avtrafn?, 
40O  English  acrm.  Many  are  as  small  as  twentv  acre*,  thoush  the 
medium  »i/c  of  the  Hiia'ler  clasa  may  be  doiible  this.  &iu»t  of 
the  ar.ihl?  l.ind  in  tolerably  enr'<w«d,  chiefly  with  hed^'cs  of 
whitPtlHim,  which  erows  nere  to  a  Rreat  tite.  Partnership 
IcowK  .ind  Kutv-tenanrv  are  less  common  thvi  in  some  other 
p-vt*  of  Ireland,  > el  the  condition  of  the  tenantrr  and  the 
nca^-iMiry  d<><!>!i  not  icem  to  be  materially  more  Improved.  The 
tarniNui'ldinK^  of  every  desicriiMion  are  prverally  »«ry  bad,  the 
cottars  in  partirular ;  and  yet  tho«e  who  h.ivc  been  Ionic  ■<*- 
eusuiini.xl  to  these  misemhie  cabin^i,  are  said  to  prefer  them 
to  more  comfbruilile  dwellings,  [Jig.  8tt3.),  which,  after  having 


bran  ctccted  by  laraeof  the], 
allowed  to  stand  nnorcupied. 

Wheat,  oati,  barley, 
and  potatoes  *>«  tb« 
most  common  crops. 
7^  averace  produce  of 
wheat  b  no  more  than 
sixteen  batUiels;  of  bar- 
ley  and  oats,  it  to  about 
thirty-two  baahcls ;  and 
of  potatoot,  onlyfbur  tons 
peracre.  Both  oxoi  and 
horsei  are  cmployad  in 
labor ;  the  plou|;h  b 
sometlmca  <^wn  by 
only  two  of  either,  in  a 
few  Instances  by  two 
heiiWs,  yet  this  and 
their  other  Implements 
are  not  fr^erally  of  a 
ftood  construction.  The 
threshing  machine  has  been  in 
twenty  vears. 

The  2nu(» were  hsmerly  for  thirty-one  yaan,  flrthi*r  i  « 
but  the  more  comromi  period  of  late  Is  twcnty-oor  ••-v^  <. 
which  the  life  of  the  tenant  in  |ii— wliai  at  tbr  end  '  » 
fVequentlv  added.  Some  tcnantt  bold  6r  liv«s  lewt:''  <t 
ever,  parng  a  renewal  fine  canal  to  half  a  itar^  rm.  •*  ''■^' 
on  the  fall  of  every  life.  SI  oaem  Icaaes  onea  oearnet  i  -a: 
birion  against  alioiating.  Nothlw  ia  ao  nrach  onf-^^' 
among  tlie  tenantry,  as  the  modebi  vlkidt  tithas  an 

There  are  iu>  cooaidanUe 
no  minorak  worked. 


in  Ihb  dittirt  fa  t^ 


7082  QUEEN'S  COUNTY.  384,000  acres,  generally  of  a  level  surflux.  three-fourths  of  vhich  b  i^a 
productive  loil  cultivated,  and  the  rett,  bog  and  waste.  (CooWg  AgrkmUural  Smrvew,  1801.  5^^  £»r 
BrU.) 


Coal  of  the  Kilkenny  kind,  (7079.)  U  the  only  miner?'  work- 
ed; but  therv  is  Iron  ore,  (Veestonc,  mnible,  Ac.  lnditr«cnt 
itartii.    The  liarrow  and  Nore  are  nnviffahle  rivers. 

EttiiU*  are  fixtm  AOtW.  to  l!>,rxwv.  a  year,  and  upwards. 
Home  of  the  mont  valuable,  havini^  lieen  let  on  ner|ietua]  leases, 
ntfurd  a  laree  Income  to  the  lessees.  It  is  these  Icwees  who 
furm  the  mriUlle  clnw  of  rmtry,  with  clear  incomes  of  from 
lUU/.  to  800/.  p<T  annum,  obtained  from  tmants  to  whom  their 
lands  art*  Miblct  at  rack-rent,  and  commonlv  in  very  small 
fiuTos.    Here,  and  in  King's  Coun^,  Wakeiield  obaervcd  some 


of  the  bert  Ckrming  hi  Ireland,  vfth 
fystematic  coarw  of  cropping,  and  to 
heart    Oxai  and  horses  arc  used  for  the 
generally  preordii«  the  latter.    A  good 
here  for  the  Dublin  market.      In  of 
eronorov  of  thto  dbtrict  does  not  diflkr 
the  Irish  coantieB  already  daartbed. 

The  maast/biArrw  at< 
gnat  extent. 


hatbv 


•on,  each  cow  produces  on  an  average  about  one  hundred  weight 
and  a  half  oi  butter.  The  dairy  system  pursued  in  Devon- 
■Idre,  Dorsetshire,  and  some  of  the  northern  counties  of  Ire- 
land, of  letting  cows  to  dairymen.  Is  followed  here ;  but  this 
eufltom  was  more  prevalent  when  the  (^tholirs  could  not  kfEally 
purchiue  land,  as  they  then  employed  their  capital  in  hiring 
cows.  The  butter  made  in  Carlow  is  divided  into  three  sorts, 
according  to  its  quality.  The  first  in  point  of  qtiality  is  sent  to 
Dublin  and  Englnvd,  and  thence  exported  to  the  East  and 
Wot  Indki.    It  to  highly  erteetned  in  the  London  market. 


7083.  CARLOW.  820,096  acre«,  of  undulaUng  surface,  with  tome  hill«  and  mountains ;  the  lovb»i^ 
a  fertile  loam,  and  the  uplands,  a  light  gravel ;  one-tenth  in  mountains  and  bogs.  (FTol^fdCA  St^idi» 
Accounit  ^c.    YiEWii^s  Tour,  Sfc.    Sup,  Encyc.  Brit.) 

The  OTJeerab  are  various,  but  little  known. 

There  are  no  large  caMes  in  thto  county  ;  and  very  litUe  mi- 
nute description  of  pnnierty.  The  hiring  tenant  is  gencnlly 
tlie  occupier,  except  oi  small  'pieces.  Therv  are  some  excel- 
lent fiocKs  of  long  woollcd  sheep.  Pour  shcvp  of  tbe  Irish 
breed,  and  five  of  tne  English  are  called  a  "  coUop,"  and  thrve 
collopa  are  allotted  to  two  acres  of  the  best  land.  For  its 
dairies,  Carlow  to  not  excelled  by  any  county  in  Ireland.  The 
fermcn  spare  iu>  trouble  or  expense  to  procure  good  cows. 
Prom  twenty  to  fifbr  are  generally  kept ;  and,  durin;;  the 


where  it  to  often  sold  as  Carobrid^  battv-  That  if  tkr  i^ 
ccnd  quality  to  exported  to  Hpnin,  and  tfw  vnt  to  Porruo. 
It  to  all  packed  in  large  casks,  weigbbw  «p«a^  ^  '-^^ 
hundred  weight. 

There  to  not  much  vheat  gRwn,  and  ititnatt'itn^ 
color,  or  very  good  gnaUty  :  bat  the  barley  of  Cirto*  ^  "^^j 
lent :  acocedingto  Yoang,  the  beat  fai  lisiind.  AtOtt-'r  d 
hto  tour,  it  was  the  onlv  interior  county  wledi  pn^^Tv'  '• 
and  at  present  more  to  grown  here  than  ia  aa;  adMr  (sr  << 
the  kfaifdom.  It  to  principally  cvnsaiosd  bv  the  '^~'  -  "^ 
laics  in  the  north  of  Ireland,  by  the  farrwcfte  awl  ^t  '^ 
atCork,  or  by  tbe  maltlnr  bowas  at  Wexford.  Ttir  p^;^ 
grown  In  Carlow  are exrrilcnt.  There  ■  Btik «»••"  Ji 
county  IB  tolerably  wooded.  In  tbe  victait;  of  CatJgVj  a  ca« 
many  onions  are  grown,  which  are  nld  all  o««t  Ircte^ 

In  Carlov,  coarse  cloth,  rcaplM  books  acythB,  i"^'^  \ 
are  made.    At  Leigblin  bridge,  is  oie  of  the  W**  <^  '"^ 
in  Irdand,  capable  of  crtadiiM  moR  iha  U/00  f — 
year.  ^ 


7064.  EAST  MEATH.  617,600  acre^  of  low,  flat,  rich  surlhce;  a  clayey  or  loamy  ^  on  M^ 
gravel,  with  little  wood,  few  mansions,  and  only  one-tweUth  of  bogs.  (Oinaas**  OSm  \mikmt,  VSSL  T^m- 
ImCs  Survey  qf  Meatk,  1802.    Sup.  Encyc,  Brit.) 


The  loNilai  propirtjf  of  Meath  U  divided  tatto  latge  catatM.  a 
great  many  of  which  yield  an  income  of  upwards  of  SOOOi.  a 
year.  These  are  for  the  most  part  let  out  on  Icaaes  of  tventv- 
one  yean  and  a  life;  hot  on  some  of  them  there  are  leases  ka 


mm  anmuDi pwunnlbiL.      "^^         ' 


706&  WESTHBATH.    378,e8l)acn  pfariKt.    Tlx  nti&a  of  ttali  diiDlcl  ii  natdlngl;  dlTonllM 
■lUl  vvodl,  llllH,  Kmun^  bogl,  ud  rich  (luinf  luidi;  in  no  puti  maunuinaiu  or  tM,  bul  nnllT 

UndlllatlDIDrrtlllULlllCl'llIll   OTOO   frVt  elWACJOdi    miW  of  tliCK  >'*   <-»1rivaIw1    lnlh*lr   aiimMkl.      ..>rf 

othen  eorered  wIlE  wood,  Eimeqtinii  Ln  Kvemi  puu,  toauc  of  Ui«  fi 
aaUtHaUSmncfarJreloiid.    Si^  Enct/cBrU-) 


tun,  1  diBidfuldud  ;^'^  ii  Ui(  cwS     (W-rlfea 


p.   £>K|FI^  All.) 


70m.  WATERFORD.    4M,IOOKT»,Uie|iTMUrp*nlil|]iruidinc 
m,  4c.    S*;>.  ^ncgt.  BtU.) 
Id a*Ihik> oMlUv^lrV'    Liiiii  «*  uKuml*  farv 


y^  ...,-..„ _„., 


9S,SaVBcrvfl,af  KT««tlr*Ari«l  turtacc;  boU,  rfiekJ,Ai 


il.<<riHd>iDI(>i<t.-1is*lh>pi«tarc»T^S^ 


Tngn,  TIPPEKAHV,    1.oiS.5*i  •crM.tfHtiidrt  with  luatht,  mountalru,  ■nd  fi 
tlw;«I.     (IViltefiflil.ic.     Sup.  EncfC.  BrU.) 

rtnti/InlaBa.    BwUn  jMi.lit]  hi* 


svssts^'St's 


Ifofta.  with  dwrv  tliAn  iuu laka  inivnpnwd.    The dimitv,  [hini|h   m^it,  li  aot  UDhvonbJc  robr 
juid  InifcvU*;  r^en,  vhich  tftrnttLu?*  prrr^l  to  1  ^eAE  ntnL  hrre.  bvng  rtccAaionvd  chjrilj  bi 

ISOtt     S»p.  Entfe.  Bril.) 


khmvwldbcihijtwln  ■««««Ttaint»iHtwr  iilMim-    Ibt 
WJlTinMlHllnl«,n-,Hl>llH<a>-  llnaufboul  aagMt 


EV; 


lilancU  being  ihc  mon  •nicilt  lind  In  Eump 
ti  Krrry.     Waii^tld.     Sup.  Smyc.  BtfL,  ft 


TT»Tgttgt^*Hrlriy»lteiKt^iil^fc»g  HB1  ■    ff« 


7055.  GALWAV.    l.SMJSO  umofTuMiurfiHi  tbate  ■  IhW j««  bv 
«nd  Terr  unpmluctlrfl  and  LhLnlj  iiUmblted.     (i>KUDii't  Shivti/  i{f  Gatwaj/, 


i.nitiaDUlDi,  iDilUkH, 


TOgG.  UAVO.  l,4g(sWtKra,  InfnMpvt  iniunuim,bii(i,>ndU«i  hilT  hMthj nxHiiitiiu,  wlUi 
viUm  nrr  (Cnlle,  but  uiUwr  wwik  imr  planUUsn^  aofting  oa  m  « two  ctUlCL  llCParlam,'i  Sur. 
Ifgqf  Uago,  IV&     IfsMc^U.     Sup.  £Kyc.  .&•(.] 


T09I.  LBITRIU.    S6,M0  icni,  Hii- hiir  bDi,  wuu,  aod  nUr,  uid  tbc  rnuinJer  diik  fottlc  •oil. 


%Mrv   AiffUiiteii™  b  hwt  ta  a  wn  turn  vttr.   ^^^|>l 


Haw  HIM,  iMiqb  lifknanL  loHH  In  ounbi  «|HV  wb  i' 


Zbti^jGhi^  S3!iisr%tCTr;Si  ^^ 


^^.^iE^^SKpsaS 


neo 


STATISTICS  OF  AGRICULTURE. 


Past  IV. 


7QB9L  C  AVAN.    40GL967  acrw,  abniMt  entinly 
alUw  bletk  and  unoonifoitable.    (Coolt'$  StaikUoal 

New  Funhim,  Ih*  fiy—iiio  of  tba  etmntry  ta  flwurabte ; 
the  Uik«i  then  ■npicturaqoe,  and  onmmiininata  with  «cb 
other  by  a  htct.    Ttm  fijMib  an  wlous,  bat  Mulcctcd. 

ISTOMtato  an  ti 30,000  md  M^OOO  ■cto,  bnldct  tfacw 
there  are  none  of  vary  jproit  cfttent.  Neirty  the  whole  of  the 
land  It  under  tillage,  nit  the  agriealture  hi  cvcnr  retpect  la 
vciy  bad.  The  aiae  of  the  turn  h  flrom  flO  to  100  acre^  bat 
thcw  are  senerally  sabdiTidcd  into  fimiii  of  ftom  two  to  twenty 
acres  which  are  re-^et  to  the  manuCtctamnt  ot  "  cottan",  who 
pay  a  hicfa  rent  (br  them,  by  meant  of  their  other  emplfljinenla. 
Tnetar  pnndpal  obtoct  \%  to  raiae  a  tufllctent  ipiantlty  of  oata 
and  potatoea  to  ftcd  tlidr  flunillet,  and  of  flax  to  give  employ- 
ment to  the  women  and  children.  Moit  of  the  land  it  dtig 
with  the  tpade,  and  trenched :  where  the  ploiu(h  it  uaed,  they 
pat  three  or  nar  honca  to  it ;  and  whoi  Yoang  viiited  tbo 
countT,  he  fimnd  ttwt  all  over  It,  the  henet  woe  yoked  to  the 
pkmitnt  and  harrowt  bjr  the  tail ;  that  practice,  however,  it 
now  disueed.  Almoet  tne  only  Kialn  town  it  oata,  which  are 
reckoned  to  be  in  the  proportion  of  tevaity  to  one,  to  alt  other 
grafai ;  there  It  tuarcely  any  wheat.  In  Iw9,  there  were  4300 
acret  of  flas,  ftom  wWh  6500  bnaheb  of  teod  wereeaved. 


wltb  hUto  J  the  nnlaoe.  .^ 
Jflak^fidd,   Smp.Bmepc 


) 

TboaahthevaytopaoftfaehHiiavetiDcd,  yet  It  i 
pear  that  thit  ooan^  pndneat  move  cnin  than  l»  I 
itt  home  oonaamptlen ;  norbaalhe  beolyeaAo] 
riafie  of  com  to  Dablln,  ttaicreatod  the  very  tritog  v^rr*' 
biniwht  to  thai  market.  Pkem  the  pnldniei  tad  wetrs'  a 
the  climate,  aU  the  oon  of  Cavan  It  obliaid  to  be  fc]a  i^. 

The  tUtklkrma  nencnlly  mnilat  of  about  100 or  Ij'  k^ 
the  fimuen  buy  yoonjr  cattle,  md  aelt  Otaa  aafa  vf^"  '»■ 
tBtingi  a  Cew.  however,  ft*  ballocfta  er  Aaip,  tat tb«  -r.- 
an  very  poor.  Tbera  ate  very  IHr  d8iiyteiw,tk<"^  ^•'^ 
theie,  aa  they  are  hi  the  licbcat  partt  of  theeeaeii.ar^ 
deal  of  batter  k  tent.  Hany  |i|;t  are  kept  br  ^^  "(°^ '^■'' 
near  an  the  cahint  ate  to  be  teen  nata  laflMwd  te  fe  v  >  i« 
the  banks,  or  "  ditehef,  aa  diey  aie  ben  calkd,  wUds  A.'>k 
thtfieidt. 

I^wn  w^  ftwnwflv  c^^^Hat^d  i^r  h»  ^^^B^ie  etevi  **" 
treet  of  an  immeiae  ttae  i  bat  at  pewaeot  it  k,  lafasa..'«' 
of  timber,  except  near  Kllmare,  Famhaaa,  virf  a  frv  <te 
placea,  WafceiBtM  remark!,  that  the  Mh  la  LMfaH  to  pan* 
tUt  oooBtr,  and  to  Tyioaa  and  I 

Hie  Onm  MModhdhD*  It  the  < 


7100L  FERMANAGH.    450,000  acrct,  in  great  part  ooveced  by  water,  and  much  of  the  vert  oftiie  fs- 
face  rugged  aad  mountainous,  but  better  wooded  than  other  parts  of  Indand.    {Wak^fuid.    StfClEaefc 


The  at*  ipowt  tn  the  hadaerewi ;  beedhet  come  to  a  Vugt 
aixe,  and  alto  the  vew,  near  Lmt^  Erne ;  and  Ar,  oak,  and 
yew,  are  fiNmd  in  the  ttofpu  Thcjmnd  feature  in  the  natural 
tociwiy  of  thit  eoonty  it  Louah  Krne,  which  oecunlea  about 
one-cigfath  of  the  tunkce,  ana  contains  more  than  tnrte  hon- 
dred  iaianda.  It  contaku  moat  of  the  fiah  that  are  fiNmd  in 
other  fteah  water  laket,  and  It  noted  for  itt  aaimcai  and  eeh. 
porticnlarlv  the  latter.  Four  of  the  eel  wetart  near  the  fidit  of 
Beeicck,  afRnd  a  rent  of  IQOf.  each. 

Bttalm  ar>*  large,  three  propri'tort  mentioned  bv  Wakefie'd, 
have  IS/nOL  a  year  each,  and  other  three  from  SOOW.to  TOOOf. 
The  loaaat  am  neat  commonly  far  twenty.one  yean  and  a  lift. 


la  Hie  nottfaaiB  pait  of  the 
ptodnctlveUianln 


ofU 


.  0*v!« 
lev,  ptcatoet,  and  flax,  are  the  principal  oept;  ««;  >"> 
wheat,  clover,  or  toraina  being  cnltivacad,  esevac  e  vjf 
patcbea  near  the  towna.  The  Mn  gmnndt  avecUenr  <r.-.T-<« 

tn  tcarfaw  cattle,  and  much  or  the  better  paal wir^  »- 

itock.    Tfiere  ate  no  large  flocks  ofiheep,  and  Ibalr  \kvA  * 
this  animal  It  of  a  very  inArlar  duulpllwi. 

Lfaien  aeven-oiRhtiiawlde,  la  DianuflKtaiad  to  aa 
and  there  are  tevcnl  bieach-fields,  which  finJA  •>«!> 
Uncna  lent  to  Aigland.    Illicit  lUaiSlatlan  it  tiM  la  la 


7101.  M0NA6HAN.   325,760  acres  of  low  grounds,  with  detached  hUls,  and  a 
occupied  by  bogs  and  ssoall  lakes.    {Coote's  Sttrvep  qf  M€magkm»  MOl.    Wak^fieU.    3 

There  are  a  Aw  targe  t$tala,  bat  the  gioatcr  part  mall  onca, 
many  of  whicn  do  not  yield  a  free  income  etfoal  to  the  o(dl« 
naiy  wagea  of  Ul>or.  A  few  yeara  ago.  there  were  only  171 
Areeholdrrs  lof  50t.  and  upwardt,  oat  or  nearly  COOO,  moat  of 
the  contitlcTable  proprleton  are  ainenteea,  and  vciy  little  ef 
the  landed  property  U  in  the  handt  of  CatluUca. 

Farmt  were  ao  amall  a  ftw  yeara  ago,  aa  not  to  avetage  ten 
Irish  acrea  over  the  whole  county ;  and  the  management,  at 
might  be  expected,  waa  exceedingly  untklHUl  and  unpvoooc- 
tiv«.  Tht  apode  waa  uaed  much  more  than  the  plough:  the 
latter  being  an  implement  which,  with  the  team  roqnlrod  to 
work  It,  and  the  party  to  attmd  and  direct  it,  could  be  broauriit 
Into  actkn  only  by  the  united  efltaru  of  aeveral  tenantt.    Tb» 


BrU) 


gencnl  term  of  leaaea  It  tweity-one  yean,  and  a  Wt,  cv  vn- 
Umet  tluoe  Uvea.  The  principal  crapa  are  eats,  paeatt**,  n' 
flax,  with  wheat  aad  baxky  tai  a  maall  praportjaa;  t%«<r  !->% 
however,  extend  over  a  mach  greater  tract  now  thia  tbr.  -^ 
a  ftw  yean  ago.  Hinmakea  aood  deal  of  battv,  lar:b-T 
are  no  laige  daMea.  UoataaretasreaKmaoitattbeetXH'^ 
which  b  of  ittelf a  aaffidoit  penorof  the  lew  atatoefin  i<n 
col  tore. 

The  ilnea  wmm^f^dttrtt  b  aaid  to  hove  avenged  tooaj  «*" 
age,  about  400,0001.  a  i«ar.  It  b  canlad  aa  fcy  da jcmv 
pordonof  the  inhiMtanti of  both acoi,  aOlheaBaaai^ 
Ddng  alae  woncn. 


7109.  TYRONR    813,if0  acres  in  great  part  mountainous,  and  oootalniiig.  ansong  other  —.^ 

Bessy  Bell  and  Mary  Gray,  celebrated  in  song.    The  territorial  value  of  this  inland  aiM  northen  <fiitnA 
is  much  iaflerlor  to  that  of  most  otben.    iM*Evojf*s  Survey  qf  TVitMV,  1806.    51^  Smei/e.  BHL) 


Varioaa  voloahle  JterOr  flmnd,  bat  not  worked:  «he  best  poc- 
tei7  in  Ireland,  near  Dungnnnon.  Lough  Neagh,  the  laigeat 
lake  bi  Ireland,  coven  1  lU,aoo  acna,  but  ia  not  odetaated  ftr 
Itaarenery. 

Rtlata  are  of  very  great  extent,  mant  of  them  worth  from 
fioav.  to  7(XXV.  a  year,  and  the  nrodncttrr  or  arable  land  dip 
Tided  into  very  small  urraa,  not  oitcn  exceeding  twenty  Irlah 
acres.  The  chief  )iroprieton  an  the  Marqaeaa  of  Abcreom, 
Lorda  Belmore,  Northland,  and  Mountjoy.  The  Icaaca  are  tat 
varloua  perioda,  thirty-one  yean  and  ituree  Uvea,  three  llve^ 
and  twenty-one  yean  and  a  life.  On  aonoe  estatea  the  land 
peiaoi  through  the  handa  of  middlrroen,  in  portiona  of  variant 
tlaet,  till  It  reordtea  thv  actual  cultivator,  fior  the  most  pan.  In 
very  minute  aubdlvidiona.  It  \i  nutomary  ftr  aeveral  poraont 
to  DO  ooncrmcd  in  one  townland,  which  ta  held  in  what  ia 
called  runilolc,  the  cultivated  land  bcftnij  divided  into  aharet, 
which  are  changed  ev«>ry  yar,  and  the  cattle  uasluring  in  com- 
1,  a  aritera  utterly  incumist«nt  with  pitintal>lc  occnpalion| 

the  amelioration  of  the  soil  and  live  atock.    The  cattle  and 


latter,  which  ai«  not 

ered  npon  the  imall ; 

among  the  ahaiet 

laMl,U)o,  b  mora 

plough ;  and  wha«  a  ploa^ , .  ^ 

honaa,  bollocks,  and  even  ndlch  cows,  nnut  be  fo|>p^  ^ 

die  oontrtbatlona  of  thiea  or  ftor  nekihbaei.  who  noir  i"*^^ 

meana  ftr  tho  paipoic»  each  aticBdlng  tbeopentiaB.  i^  » 

poor  animal  ahoidd  nave  rooee  than  fab  proper  ifeaeafwi*- 

Dor.    Potatoea,  oata, and  flax. are  the prindpalcvv*-  _.^ 
The /ami  wiawa/lii.hii«  ia  carried  oa  to  a  nvaiaaaat,  and  ae 

potteriet  aad  ooDicriea  employ  a  coatdaabie  mra^  * 
handa ;  to  whldi  w«  mSv  adUfiUcltdbliUaiki^ aldcb an^ 
throa^MMt  an  the  narth-wcttcm  ceantba  of  Irdtad.  TV 
Ibod  of  the  lower  cJaaaca  b  oat-ooal  aad*ralal0a:  •»*» 
bread  and  batdwrmatt  never  bafeaa  tMad  kai  «ctt>«!>- 
naayi 


7103.  DONEGAL.  l,100,000acresof  ragged,  boggy,  and  moonlalnoussttTihoe,  with  a  coM,v- 
and  neither  woods  nor  plantations  to  shelter  ftom  the  blast.     (If  Porten's  SHiismr  ^  Dom^  >"^ 
WakqftOd.    Sup,  Enege.  BtiL) 

iMnitdwropertg  b  In  few  handa. 

Agr^cMlfarv  ia  m  a  ven  backward  state  In  Donegal.  The  ate 
of  me  phxif^  b  confined  to  a  small  proportion  of  the  etdtlvatod 
iaaol,  and  b  genoally  of  a  bad  oonatniction  j  apade  laltor  b  pie> 
ftned  in  moat  placet.  Barle|y  b  the  chief  pirain  crop,  and  it 
b  almoet  ail  uaed  In  dlatillation ;  oata  are  only  grown  nr  honaa 
UMMWiiuptlon,  and  wheat  b  confined  to  a  lew  ftvorite  apott. 
'nMve  are  only  two  floor  milk  in  the  oonnty.  The  culton  of 
flaxbooBitldenble  hi  the  barony  of  Haphoe,  and  b  extending 
in  the  flBoantain  dbtricta.    Potatoea  are  cultivated  ootty 


wheat}  tomlp^ckivera,  and  other  green  erupt,  are  almott 

imaag  ae  tanantry.    Village  or  pvtaeraliip  ftrmt  ttUl 


abound,  bat  ftrma  now  begin  to  be  let  to  uidivkhiab  aa  tepara  to 
holdingt.  In  the  low  country  they  are  finm  inn  to  fifhr  acna  fat 
extent,  aad  ftom  40  to  500  in  the  raauntafaiB.  The  ancat  are 
Gomaaenly  nathbig  better  than  ditchet,  with  banki  of  tuf  or 
clay,  ao  that  tha  cattle  require  to  be  hcnhd  whUe  the  oopt 


ftanr  aalt-pona  oaed  to  be  kept  In  fiaB 
Dr.  wrwKln,  portlcnbaly  k>  the 

a««ndthacaaiirie«he 

thobr  barley  faitotfab 
Tfabta, 


btvkiA*t  *?* 

iiaSiar*" 


I. 


AGRICULTURE  OF  i 


71M.  LONDONDERRY.    510L790acnt,  genenUy  moan 
mnd  oooUinlng  every  TsrieCj  off nU.    (SonqMm'i  Sitriejfj^  X 


.) 


r.amdwd froftrty.    With 
tkke  chuich,  tjad  the  towm  of 


tlw 


of  hodi  hafciglnn  to 
Londaadtnjjaid  Colcnlnc,  and 
•  Clown  to  M 


portkosmcrvod  by  tbo 
ftrtwKokh,  tlie  wImjIo  of  Londondeny  wat  gnutad 
I.  to  the  twcHo  oompnnlot  or  goildi  of  Lopdan.  *] 
un  theidbw  held  ftom  thow  companioi,  dilMr  in  per* 
pcaaltj,  or  on  dcumlnnbl*  la—,  Tlw  pitociMl  propiictan 
or  lg— holderurt  Lonto  Wmtorfcwi  and  Lnndonmrry,  OoooUy. 
OgQbj,  and  thafSunllte  of  Doedbtd  and  Pouonlqr* 

The  av0iw>  mm  qfjknmt  U  from  fivo  to  twcnti  Irtih  acvM, 


at  a 


tiait  HffitrmB  Is  frtmi  fivo  to  tw< 
nwdinm  Utdc  moro  than  Hftocn 


vcntjr 
Bnicb 


dIstrlBCs  art  mb-divMad  Into  patalMi  of  ttnma  or  dsht 
bttt  ia  a  few  aiutatiau  tharc  art  fhnm  of  npwanU  of  900 


idk.    Whole 


Thtlaai 
ooHiinoi 

The 
Wheat 
and  tcm 
Mntwim 
iMoal  to 
the  Yea 
rotanow 
The  Ut 
Oraaing 
theeatt 

Thep 


7106.  ARMAOR  S90,786  ecrei  ofTmrled  and  rather  inter 
with  riven,  itreMiii,  and  Likei,  and  a  dimate  mild  tot  tbc 
fVaiuJteid.    Smp.  Eme^.  Brit) 


rflfaiauallai«q«ait9,aadofgNaflbantj,b 
m  Arma^ 

JMaiM  in  thii  eoun^  art  not  larn.  thart  being  only      

«d(dtt  propriecan  who  potna  them  or  the  annnal  value  of  from 
flOOOI.  to  10,0001.  The  brma  alto  art  mall,  bctaff  commonly 
tmuk  Ave  to  twenty  acra^  and  ■eUom  CTceeritnx  fcm  or  fifty. 
Neither  the  arable  nor  the  peatnrt  kiahuutvy  of  laia  coonty 
nt  modi  that  to  woctlu  of  notke.  Potatoes  tiai,  and 
art  the  chief  produce  of  the  arable  dlMrlcU ;  and  thoae 
cultlTated  In  a  Tery  inde  and  Infcrlor  manner.  In  cone- 
qucnce  of  the  ipiotanoe  of  the  temcn*  and  their  want  of 
cuital. 

There  art  no  cstonlve  daliv  teofMy  nor  art  there  any ! 
nrlnaJTely  In  this  btanch  or  hnrttaiwhj ;  nevtrthelea  a 
aidenbiequanti^  of  butter  1«  made  here.  One  hundred  weighc 
'  at  the  average  prodoot.    Thepropordon 


of  then 
dnderfl 
Ian  acr 
numbei 
■enttol 
the  So( 


■ale,  tb 
•wine,  I 
andwvi 
lakciar 
atptcM 

'rhet 
the  tan 

The| 


710&  DOWN.  568,S»  acres,  of  which  one-eightli  are  n 
and  luroducdve,  cultivated  by  mall  manufiuturen,  and  em 
and  neat  white>waabed  habitatioot.  The  climate  it  variable, 
Swwy  ^f  Damm,  180S.    Aqi.  AKyc.  BrU.) 


J  fnpttif.  There  a>«  tome  larne  ettatet,  thooith  la 
It  B  much  divided,  and  hm  all  the  diflcrcnt  gradttiom, 
tYom  the  moat  opulent  noMinnan  to  the  tenant  in jptrpetuity 
wlfeo  tanm  hk  own  land.  Moat  of  ft  it  freehold.  The  rental 
<  above  the  avci^te  rantal  of  the  belt  oountim  In  Scotland, 
iratamedtotheoammiatlaaef«afthepnpartv.taxln  1811. 
The  yimw  may  be  divided  Into  two  kind* ;  ttie  flnt,;rach  aa 
1  by  farmers  who  have  leooone  to  no  other  branch 
oftaduatfy;  the  teoond,  mch  aa  are  held  by  weavers  and  other 
tradeuncn.    The  tamer  run  from  twenty  to  llAy,  and.  In 

from  one  to  twoaty  acres.  The  rent  ia  always  paid  hi  money ; 
pewonal  sarvioaa  are  new  eiactod.  Some  leaaas  are  te  lives 
and  years,  others  for  lives  alan»  Fences  conslat  chiefly  of  a 
dMch  and  bank,  without  quicks  of  a^y  khid,  or  sometimes  with 
a  ftnv  plants  of  fbne  stock  Into  the  flioe  ef  the  bank ;  but  dry. 
stone  Walk  are  flrequcnt  In  the  stanv  mountainous  pans, 
tirsat  Improvement  has  besn  made  In  Its  agriculture  within 
twenty  veais.  TbreUilng  mills  and  two-Jioise  ploughs 
keaa  faitndnced.  Bat  It  cannot  be  said  ttsat  a  good  sys- 
tcmprevslls  generally,  which  the  small  ilse  of  the  finns,  indeed, 
rsndcr  Impractloablfc  A  regular  roution  Is  rarely  fbUowed  In 
iht  orupB :  fkllows,  clovers,  and  nunkis,  are  upon  a  very  small 
scale;  and  fVom  the  grsetar  part  of  the  arable  land.  It  is  sCU 
the  praciloe  to  take  crops  of  grain  in  iiirnassinn,  only  partially 
'by  potatoes,  flaz,  and  paaa.    Oats,  the  principal 
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7107.  ANTRIM.  823,059  acres;  on  the  east  and  nortj 
abounding  in  bogs :  the  other  parts  more  level  and  (hiitft 
counties.  {Newcitkam's  StatkOcal  Survey.  Wakefield.  1 
Enefc.  Brit.) 
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Biaidaa  basalt,  Itmaatone,  gypaum. 

or  wood'<aal,  sandatona*  &c.  are  tound.    The 

weed,  or  woed-ooal.  In  moat  places,  ti  oovcrsd  vrith  columns  of 
besalt,  and  Is  curious  as  ezplaiatacy  of  the  origin  of  ooaL  No«- 
withittDdlng  the  luuniiassid  state  In  which  it  is  fmnd,  liie 
bark  and  knoU  are  quite  distinct,  and  the  rings  denoting  the 
annual  growth  ofthewood  may  be  oountad.  In  some  Instancaa 
the  nou  of  the  trees  m«y  be  traced.  Of  the  only  two  coal 
■toes  which  ate  wroufdit  in  the  movinceef  Uktar,  there  is 
one  in  Antrim,  at  BaDy  Cattle.  The  oeata  art  bita 
and  efs  bad  quality  I  a  great  part  ef  them  art  exported. 

Ltniii  fiumml3f.     Satates  are  in  ganeial  flraahold, 
dtber  Immealate  grants  fVom  the  Crown,  or  held  undai 
rnau.   The  exceptions  arc  the  propartiea  under  the  sse  of 
Connor.   Some  of  the  estates  are  very  large.    The  Marquew 
of  Hcrtfbrd,  and  the  Antrim  ihmlly,  pnsswii  the  fee  of  the  mayor 
part  of  the  county.    The  fbrmo'  hm  64,000  gnmaeret;  that 
i^  land  capable  of ftillage,  and  faidcpendently  of  bog  and 
moantala.    Moat  of  the  Antrim  cetate  Is  let  on  perpetuity,  in 
Ikmn  worth  MOOL  or  300UL  per  ammm.     The  other  great 
nroprlctors  are  the  Marqoeai  of  Donegal,  Lord  Templeton,  and 
Lord  O'NeU.     The  eelate  of  Lord  INemplcton,  however,  te 
only  lasseboU  under  tha  Maiqnais  of  Donagal,  who  leu  his  land 
for  dxly-one  veais  and  a  life^  but  renews  at  the  and  of  a  tgw 
ycsnnraprioB. 

Tbe/toww  are  in  gmaral  van  Boall.  Thegfaidpal  fcatiiiu 
iathidllai^antem  is  tha  poattoe  Mlov.  The  oaall  slae  of 
ibtftna^and^lBaaawpUMSttiancktaMasof  Iht  soil,  pfacladas 
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Chap.  IV. 

Of  the  Literature  and  Bibliifgrapby  of  Agriculture, 

7108.  llie  first  books  on  agriculture  were  written  by  the  Greeks  before  the  Cbristiaa 
mm,  and  by  the  Romans  ^bout  the  commencement  of  that  period.  Hesiod  b  tiv 
only  writer  of  the  former  people  exclusively  devoted  to  husbandry :  Cfae  earliesn  RonuD 
author  is  Cato,  and  the  latest,  Palladius,  in  the  fourth  century  A.  D.  The  works  of 
these  and  the  other  agricultural  writers  of  antiquity  have  been  already  enumerated  (IS. 
and  44. )»  and  the  most  interesting  have  lately  been  re-translated  (7110.  anno  1800). 

7109.  In  the  dark  ages  few  books  were  written  excepting  on  religion.  The  iK 
author  which  appeared  on  the  revival  of  the  arts  was  Crescentius  in  Italy,  in  the  fifierath 
centliry  ;  and  soon  afler,  in  the  sixteenth,  Fitzherbert  in  England,  Etienne  and  liebauk 
in  France,  Heresbach  in  Germany,  and  Herrera  in  Spain.  Since  these  works  appeared, 
many  others  have  been  published  in  every  country  in  Europe,  especially  in  England, 
France,  and  Germany.  Tliough  our  business  is  chiefly  with  the  works  which  have 
appeared  in  Britain,  yet  we  shall,  after  enumerating  the  chief  of  them»  nodoe  also  vhac 
has  been  done  in  other  countries  —  many  foreign  works,  especially  of  France,  German j, 
and  Italy,  being  familiar,  either  in  Uie  original  or  by  translatioDSy  to  the  reading 
agriculturists  of  this  country. 

Sect.  I.   The  Bihliograpliy  of  British  Agriculture* 

7110.  A  general  vieiv  of  the  literature  of  British  agriculture  having  been  already 
given  (781.),  we  have  here  only  to  supply  the  bibliographical  enumeratioB  confirmatorT 
of  that  view.       Of  agricultural  books  very  few  at  the  present  day  are  worth  reading  ftr 
their  scientific  information  ;  they  are  chiefly  to  be  considered  as  historical  documents  oTtbc 
prepress  of  opinions  and  practices ;  and  this  is  the  reason  we  have  arranged  them  ta 
the  order  of  tlieir  appearance,  instead  of  classing  them  according  to  the  subjects  tieaied 
of.        Those  who  wish  to  see  tliem  so  classed  will   be  amply  gratified    by  Watts'* 
Sibliographia  Briiannica.     In  our  list  we  have  omitted  many  works  on  subjects  be- 
longing to  political  agriculture,  as  the  com  laws,  tithes,  poor-rates,  &c.;  and  also  most 
of  those  on  veterinary  surgery,  horsemanship,  bees,   hunting,  planting,  &c. ,  as  notstrictlv 
belonging  to  the  subject,  and  as  being  for  the  greater  part,  those  on  the  veterinary  art 
in  particular,  worse  than  useless.     In  short,  the  improvements  in  chemistry,  anbnal  aoA 
vegetable  physiology,  and  the  comparatively  clear  views  of  political  economy  wbidi  hive 
taken  place  chiefly  since  the  commencement  of  the  present  century,  have  rendered  most 
books  on  agriculture,   whether  political  or  professional,  not  published   within  the  last 
ten  years,  of  very  little  value,  and  a  number  of  them  more  injurious  than  usefuL    In 
our  list  those  authors  who  have  merely  written  articles  published  in  the  transact  www  c£ 
societies,  or   in   public  journals  or  magaanes,  are   seldom  introduced,  unless  tbey 
have  also  written  separate  works,  and  translations  are  in  general  omitted. 


1532.  FUxkerbert,  fflr  Anthony,  a  very  learned 
lawyer,  and  alM>  known  ai  the  Cither  of  Enslish 
husbandry,  was  born  at  Norbury,  in  Derbyshire, 
and  died  there  in  15J8.  He  was  made  judse  of  the 
Common  Fleas  in  the  15th  of  Henry  VlII.,  and 
wrote  several  books  on  law. 

1.  The  Book  of  Husbandi?,  ^wy  profitabia  and  iiaiawaTy 
for  all  penont.    Land.  8vo.  .      ..,,.« 

t.  SorTerina ;  and  Book  at  Hutbondrr.    Land.  1547.  Bro. 

3.  The  keadlnK  on  the  SUtale  4  Edward  I.  De  EzicnU 
Manerli.    Lond.  1539.  _  ,  ..^      .      .^ 

1555.  Beneic,  Sir  Bicharit,  CanoD  of  Martin  Ab. 
beV,  near  London. 

The  Manner  of  MeaaoiiiiK  all  Manner  of  Land. 

1557.  Tiiaarr,  ThomaSt  styled  the  British  Varro, 
was  bora  near  Witham.  in  Emcx.  1515 :  received  a 
liberal  education  at  ^n  School,  and  at  Trinity 
Hall,  Cambridge ;  lived  many  years  as  a  flinner  in 
Suflblk,  and  afterwards  removed  to  London,  and 
published  his  experience  in  agriculture  and  gar- 
denine.    He  died  in  1580. 

1.  FIT*  Hundred  Po»nt»  of  coed  Hntbandry.    Lond.  4to. 

S.  AnoOier  cdtUon  entitled  Five  Hundreth  Points  of  Good 
Hoafaandry,  luitcd  to  m  many  of  Uood  Huawllcre  :  with 
diven  mvpm^td  knona  oaaccmina  Ho|ia  and  GamaninK. 
Lond.  15*3.  ^         .u  #  ■, 

1581.  MmcoO,  Leonard,  author  of  a  work  on 
sowing,  planting,  and  grafting  troes,  &a    157S. 

1.  The  pludiaodljc  Ordierlng  and  Uovamment  at  Poultste, 
tie.    Lond.  Svo. 

C.  The  Pint  Book  of  Cattri,  Ac.    Land.  1596.  4to. 

3  A  fiooke  of  Fiahliw  with  Hooka  and  Lina.  and  all  oOiar 
imnumenta  Ihereonto  belanRbiars  another  of  Sundrie  Bnafawa 
and  TramHa  to  take  Folcais,  Bozanlk  Rata,  Mice,  and  aU 
ocher  kindea  of  Vermin  and  Bca>te«  wiiatweTar;  moate  wo- 
Atabic  fl»  all  Warrinan,  and  auche  at  dali|(ht  In  tfala  kbde 
«r  Borte  and  paatliue.    Land.  1600.  4U>. 

i^  Markham,Gcrvate,Jarvi9e,orGervas.  An 


author,  who  wrote  on  a  great  wariety  of  sutyKts 
during  the  reigns  of  James  I.  and  Charles  L,  aad 
died  about  1685.  He  appears,  aaya  Haite,  (£m9*> 
ii.  SS.1  to  be  the  Ant  EngGshman  wiio  dcserm  fi» 
be  called  a  hackney  writer. 

I.  The Bni^Bdi  Hnabandnan;  t  Plaxla.    I^ad.  ]613> Ha. 
%.  The  Country  Farmer.    Lond.  1616.  §bL 

5.  FarewcU  to  Huifaandr;.    Land.  ISUl  410.        ^ 

4.  Cheap  and  Uood  Hoabandiy.  for  the  wiD  ei*rt«  ■ 
an  Beaata  aad  Powb,  ftc.    Land.  1651.  4ta.  _ 

6.  Bniichmnt  of  the  W«dd  of  Kent,  Ae.  U^  ^^^ 
4to. 

leoa  B^ler,  Oortes,  Vicar  of  Wotton,  in  Hiof^ 
shire,  an  ingenious  writer  on  Tarkma  sutgeeli^  n< 
born  1559  jdied  1647. 

Pcmtalne  Mooaidij  i  or,  Th»  BMatj  rf  Baa^  mi  at 
dae  ordeiinR  of  tham.    Oaon.  6«o. 

16S6.  SpteUf  AunH. 

1.  Adam  oat  of  Bdant  «r.  An  AMnct afi 
Eaperimeiita,  toiirhhif  tba  Advaawen^  of 
Lond.  llbnok 

5.  Hai>aadnian,FvnMr,aBianaiw^C«HHel 
Lond.  1697.  tSmo. 

1635.  Caltkorpe,  Charle*, 

The  Retetion  between  a  Load  af  a  Vmv  aad  *t  C^T* 
holder,  his  TeoanU    Lond.  4la. 

1638.  Flattest  Gabrkt,  author  of  sonK  tiactt  so 
Gardening :  apoor  manbut  a  uaeAiI  *ii*^."^ 
says,  be  haa  a  ixtld  adrentanms  cast  of  nori,  iv 


he  a  shirt  upon  his  back  whan  be  AeiL    fir 
queathed  his  papen  to  Hartlib,  whosesatto  u«r 
publi^ed  but  few  of  them. 

1.  TreatlBeafRnriiandi^ 

S.  DiKanna  «f  Inlinitie 
bsgiiiBii^  kt  ibt  Waj  af 


I6K.  IWmKrfn,  Sir  C.  *  nulic  d  Hulluul,  nod 
a  raUntl  In  Cnmrnll'i  umj. 

WcutluR,  u>a'  KiiUiOT  or  ■niiif  UifolOKtol  tncu. 


TMil*,  inil  •«•  Flo  ihI  TiaHU.    La 

ie?l.  E^lg*.  Jeiii,  F.B.!!.     An  fnlnnl  phUo 
hlatoiT  uid  Oie  flu*  unt,  ifm  bom  u  Wonon,  hi 


iH  at^S  Stridor  w^tM  ud  Tvm 


ina  Amr  CMnM. 


e 


role.i.hHi.wiirU 


KnpiliT  Inu  ihrpnnl  munfl  d- TUIBt  Dd  MlDDr^ 
^  I«8a.    MragtT  Ltsmaii.  luUiu  of  TV  £lyJM 


"TnJ/lair™*,  Wiwni;  bmlbci 


L7!l.  Bndifv,  Jtlctant,  F.RS.  ud  ProFewKIf 
Botinr  intheUniTFCiilTDf  Cambridge,  (  noM  TO- 


'^im.  MUU,  jmm,  P.R.S.,  nirthot  ud  tmktar 
at  mnnl  wni,  ind  aniaiif  mbm  ar  arniiibaii'i 
SatmwIaii^aiimlcalBimimU  nf  AfHailtim.  *n 
Iwiliiiii  wck  fcr  lU  Una  ud  coanUr. 
iIShh  «■<  riri|iiMg>M  Jwafc-iihiti  ■j- 


?;ffl?S!c^^' 


17SI.  Moiitiit,  Mm. 


:£SS^ 


n>  iil^HsWi.,iwi'\ViUicAdil,  Vork^lrc 


if  j'WlffKlLI  MMUMj  »1U|  'lUt'ttmwj  J  aCuBn 
17S5.  fbn^n,   Ovnpr,   MD.,   F.H.'s,  »  ifiitlii- 
ffuiibcd  iiityiicun,  unt  t«acbu-  of  mcdlelDc  ei 
London,  wu bom u  Aboden,  ITXidicd  lecS 

1766.  UBrtaii,Jolm.tS.D.,F.mi:  dielatliuto- 

delpliU.  1789.         _ 

wu  bom  In  rfira^dilre,  17»jdled  I79L 

1.  An  iDnkv  tailo  e^  Ut^  af  Pr^miiNE  a^  ImMvflVC 
■l.IUilkIt<i^dllil.Klw4«.    (WItS^-ShT^ 

1767.  r<nv.  'intMr, 
colturiit,  SscntuT  u  t 
■u  Ihe  Km  of  Anbur  Yc 

L    _H«  WMbOl 

MKt  upuatcKbtToroScn7udlBl7i^ 


t  .terlcaltvE,  In  vbick  bi 

^hUliUMatnlTl'i'aam*- 

HHKleDL  YofBf  aim  Dada  tJiciuMna  tbrcHgn  taa 
BriUill  Mandt,  and  on  the  aoUBCBL  to  adha  >■■ 
IbnnaUoaoQHlilccuofninltEDnoaii.  AtlB^ 
a  Buaid  «(  Agriculnin  wai  wtitUibad,  (<*bict  M 
wai  aHXdntcd  atcnaiT.wttba  hUit  of^  kuadid 
dntb,'  whtch  ba|)t>«Hd  FdnuiT  ^  !«»).     Mil 

T  «  ^i  MiiUb>  IWr  I) 


.  znu,MMjliM<U,(irFulliim,lllildJa«.  He 
d  urlculturf  In  Flvndera,  mnd  beame  vi 
nl  und  *aLuR'  uid  Bg«iL  He  wu  ■&»  for 
tmi  bm  ballifr  to  Gwielll.    Hidwdln 
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he  puiiiUlMd{  MOtbcr  on  Amrkulture,  which  he  did 
not  Utc  to  complete ;  and  a  Rurai  In^Uute,  in  which 
he  wa«  luppUntcd  by  the  Board  of  Agriculture. 

I.  Minutn  of  Affricultare,  m*dc  on  m  Farm  of  300  Mctm,  or 
vartoiu  MiU.  tMarCrajdoB,  SuiTBY.    Lond.  4to. 

v.  B&pcrinwnlt  wid  ObMnrattaui  oooccrninK  A|picaltiii« 
•ndthcWMthar.    Load.  1779.  4ta. 

3.  TiMrilaral  EoooMny  of  Norfolk.     Lwd.  1788.  8  volt. 

4.  The  Rval  Bconomj  of  Yortihire.  Load.  17S8.  8  toU. 
8vo> 

5.  Th«  Rani  Eoonomj  of  Ulooontenhini  Ulouc  1789. 
%  volfr  8vol 

6.  Hural  Eoonoiqj  of  ttw  MidUad  Coontloi.  Load.  1790. 
SvoU.  8*& 

7.  Ronl  Boonoay  cf  tlw  West  of  EnsUiid.  Load.  1796< 
9  val»>8**. 

8.  The  Ronl  Economy  of  the  Soolhani  Coontlei  of  Eng* 
land.    Loud.  1798.  8  .i»l«.  8»o.  ,  .  _.     . 

9.  PrapotaU  for  a  Rural  Iiutimte,  or  CoHege  of  AcrlcaltuiOy 
and  other  Branches  of  Rural  Economy.    Lond.  1799.  8va. 

10.  On  the  Appropriation  and  Bnclomre  of  Commonahle 
and  Intermixed  Landk    Lond.  1801.  Hvo. 

II.  An  Elementary  and  Practical  Treatiae  on  tba  Landed 
rropcfty  orKnRland,  oontaintnc  the  Purchaic  and  Improve. 
rooit  of  landed  Estates.    Lomf  1804.  4to. 

It.  Treatise  on  the  Manaicement  of  Landed  Estates.  A 
<ieneral  Work  for  the  Use  of  Prafeialonal  Men,  beins  an 
Abrtdcment  of  the  former.    Lond.  1H08.  8*a. 

ISTA  Rerlev  and  Complete  Abstract  of  the  Reports  of  the 
iloaid  of  A«rlcii)ttire  from  the  several  DepartmcnU  of  Eng* 
ImmI.    Landri817.  5TOls.8Ta 

14.  Of  the  Block  Canker  Caterpillar  vhich  destroys  the 
Tomips  in  Norfolk.    (PM/.  Tniiu.  >iAr.  zr.  S8G.)  1783.     « 

1779.  GirtoH,  DanieJ^  of  the  county  of  Bucks. 
The  Complete  Pigeon  Fancier ;  or  a  New  Treatiw  on  Do- 

tnectlc  Pigeons;  containing  the  most  Taluahle  Information 
concerning  the  Nature.  Properties,  and  Management  of  all 
tfieir  Tartous  Species.    Lond.  I'/mo.  Plates. 

1780.  rrwfcr.  Rev.  John,  LL.D.,  author  of  a 
freat  variety  of  petty  works  on  education,  morals, 
laaaners,  and  domestic  economy.  He  was  also  a 
tfarmer  for  some  time  He  published  his  works  on 
his  own  account,  and  by  prudent  conduct,  lending  his 
money  atannuity  interest,  speculating  on  the  leases'of 
bouses,  &c.,  contrived  to  realize  a  considerable  pro- 

Eerty,  and  for  many  years  before  his  death  to  keep 
is  carriage  and  live  in  a  very  gentlemanlike  style 

at  Bath.  .  „      . 

1.  Practical  Huabandr*,  or  the  Art  of  Farming  with  a 
Certainty  of  Gain,    Lond.  8vo.  ..,„.„ 

X.  On  the  Importance  of  a  Parmer's  Life,  1<93.  8vo. 

1780.  Bosweil,  Gcor^e^  a  cultivator  of  his  own 
estate  in  Gloucestershire. 

TreatiM  on  Watering  Meadows;  wherein  arc  shown  the 
■lany  Advantages  arising  Arom  that  mode  of  Practice,  parti- 
cularly  on  roane,  biiggr,  or  barren  Lands.    Lond.  8ro. 

1783.  BaUyy  Wiiliam. 

A  Treatijie  on  the  Mwagement  of  Potatoes.    Land.  Sto. 

1784.  Small,  Jamf$,  a  plough-wright  and  small 
farmer  in  Roxburghshire  j  but  afterwards  settled  at 
Edinburgh  as  an  agricultural  machinist. 

Treatise  on  Ploughs  and  Wheel  Carriages.    Edin.  8fOw 

1784.  Turner^  Nichola*. 

An  Essay  on  Draining  and  improring  Peat  Bogs.     Lond. 

'r784.  Cooke^  James,  a  clergyman  of  Norfolk,  in. 

ventor  of  a  new  drill  machine,   for  a  long  time 

deservedly  popular,  and   still   preferred   to   most 

others  for  drilling  the  cereal  grasses,  and  hoeing 

between  the  rows. 
DriU  Hosbandry  Peiftcted.    l«ino. 

1785.  Stone,  Thomas,  latelf  a  surveyor  and  land- 
acent  to  the  Duke  of  Bedford,  died  at  Paris  1815. 

I.  An  E«ay  on  Agriculture,  with  a  View  to  inform  0«n- 
tlemen  of  landed  Property  whether  their  EsUtes  are  ma- 
naged to  the  greatest  Advantage.    I.ond.  8»o. 

«.  General  View  of  the  Agriculture  of  the  County  of 
Hnntlngdon.    Lond.  1793.  4to.  ,  ^    „       .    ^  n^ 

3.  Groeral  View  of  the  Agriculture  of  the  County  of  Bed* 
ford.    Lond.  17'J4.  4U>.  ,  ^    ^       , ,,. 

4.  General  View  of  the  Agriculture  of  the  County  of  Lin- 
coln.   Lond.  1794.  4to. 

5.  A  Review  of  the  corrected  Agricultural  Surrey  of  Lin- 
colnshire, by  Arthur  Young,  Knq.   ^1^<»-  1** '•*<»<»•  .  ,^,,. 

6.  A  Letter  on  Uie  Drainage  of  Uie  Bast,  West,  and  Wild 
Moor  Pens.    Ixmd.  1800.  8vo.  .  ,     .  -   . 

7.  lictter  on  the  intended  Dralnings  and  Inciosura  or  the 
Moor  Fens  in  the  County  of  Lincoln.    1801. 

1786.  Home,  or  Horn,  John.  .  „  _   „  . 
The  Description  and  U*e  of  a  New-lnvented  Patent  Unl- 

rersal  Sowing  Mi»chlne,  for  BroadcasUng  or  Drilling  erery 
kind  of  Grain,  Pulse,  and  Seed.    Lond.  bto. 

178d.  Young,  David,  of  Perth. 

Natural  ImproTements  in  Agricidture,  in  Twenty-scren 
Essays.    Edin.  8to. 

1786.  Cullejf,  George,  bom  at  Denton,  in  the 
county  of  Durham.  In  1762  he  went  to  Dishley 
and  remained  some  Ume  a  pupil  with  Bakewell :  he 
then  returned  and  took  the  farm  of  Fenton,  in 
Northumberland,  in  1767,  and  died  in  that  county, 
at  Fowberry  tower,  in  1813,  aged  79.   „,  .  ^  ^   . 

1  Obeervallons  on  Live  Stock  ;  containing  Hints  for  chnsing 
and'  improving  Uie  best  Breeds  of  the  most  useful  kinds  of 
Domestic  Animals.    Lond.  8vo.  _  ».  _,^      ..__.     j 

S.  General  View  of  the  Agriculture  of  Northumberland. 
(See  Bailey,  J.   A.  D.  1797.) 

1787.  L^,  Charles,  land  Burreyor. 


^ff*ifr 
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The  Noblonaa,  OcntlcnMB, 
Complete  GnMe;  In  whkfa  Is  Ascribed  rvaj  C«c«B.nu 
relative  to  the  prafcr  Management  of  EOaSDi ;  cac^rrv-r! 
log  the  Duty  and  UfRoe  of  a  Land  Sarwanl  in  a»  it.  .  w-n. : 
wiU)  some  useful  Hints  to  Surveyors  :  aho  the  C«t«u  )-v» 
of  Estatos  thrmwhout  die  KiiMdaai,  by  which  ^^  (»ifir- 
man  or  Steward  may  asccrtaai  the  exact  Vitat  id  taj 
Estate  wbcUier  in  Fee,  Copy,  or  Lreasrhoirl     Land.  §o 

1787.  WuUer,  George,  a  practical  rngjieaksmL 

A  new  and  compendioos  Systsaa  t£  Uvsb^alry :  ewsks^^c 
the  mechanical,  chemical,  and  iJiaiainitifci  al  Pwaiai  «' 
AgricuUura.    Biiat.  8v» 

1789.  Falconer,  nOham,  M.D.  F.R.S.  jtr^csi 
to  the  General  Hoqiital,  Batb,  author  of  ie^in. 
agreeable  and  interesting  works  on  natmmi  phijv 
SGfihy,  in  which  he  has  distinguuhed  huDseil  l^ 
generalizing  the  sul:oects  treatedoC 

An  Eskay  on  the   PrescrvatidB  of  die  Health  of 
employed  in  Agiicaltoie;  and  oo  the  Can  of 
dent  to  that  way  of  Life.    Load.  8«o. 
1789.  Adam,  James,  Esq- 

Practical  Eaiays  oo  Agricultun).    Load-  S  vols.  Swi. 
1789.  Bertexen,  S. 

Thougfau  on  the  difTeKnt  kinds  of  Food  given  le  v^j 
Silk  Wormi^  and  the  PosaiUlity  of  thnr  bong  iraes  u 
Perfection  in   the  Climate  of  Kigtand,  fimndmi  on  Em>3- 
ments  made  near  the  MetropoUfc   Xond.  %*^ 

1789.  Wright,  Rev.  Tkoma*^  Rector  of  Auid.  □ 

Northamptonshire. 

1.  Account  of  the  Adrantages  and  Mediad  af  Wartf-^ 
Meadows  by  Art,  as  practised  in  ttte  County  af  GioBreflo 
Lond.  8vo. 

t.  The  Art  of  Floating  Land,  as  H  te  jpnetisBi  a  vis- 
county of  GbMicoiter,  shown  to  be  |W>iaTili  to  sb«  ^^' 
Method  in  use  in  this  Cuuntrv;  with  niifmi*  mtsc  .'^ 
Directions,  and  Three  descriptive  VlatA.    Land.  IT'<^  ^"> 

3.  On  the  Formation  and  Man^tiemesit  of  Fkmted  Ver 
dowB ;  with  Corrections  of  Errors  found  in  the  Trria«^  « 
Messrs.  Davis,  Marshall,  Bosweli,  Young,  nd  MB>:k « 
the  Subject  of  Floating.    ISIO.  Svo. 

1790.  JSakmith,  John,  an  iogeuous  cultiTatcr  is 
Clydesdale: 

1.  'nionghu  on  Tarloas  Ob]ectx  of  ladnsuy  jmm4  m 
SooUand.    Edin.  Snt. 

^  QenerM  View  of  the  AgricoltuR  of  die  Canty  of  ( l«ia- 
dale.    4to.  171M. 

3.  Observations  on  the  diffierant  Breeds  of  .Sheep,  md  ftr 
state  of  Sheep  Farming  in  the  Soothcm  Duthctt  «tf  ^<«• 
land.    Edin.  179^  4to. 

4.  Elements  of  Agriijltore;  being  aa  Ea^  toward  eu^ 
blL^Ing  the  Cultirafion  of  the  SoU,  and  proRMdqg  VrscBCtf 
on  aeady  Principles.    Land.  1807.  8«o. 

1790.  Cvrtis,  William,  an  eminent  botanist,  Nm 
in  Hampshire,  1746,  died  1799 ;  author  of  m  & 
works  on  practical  botany  and  the  culture  of  pUi)--^ 

Practical  OfaoCTvmtions  on  the  British  Graan  be«  mSJtr-^-  ~ 
the  laying  down  or  improving  of  Meadows  and  FkUim. 
Lond.  8vo. 

1790.  Swayne,  G.  A.M.   Vicar  of  FueUcdtardi, 

Gloucestershire.  , 

Grsmina    Pascua;     or,  a  Collection    at  the  gpeoBesk^ 


feL     & 


adi 


the  Common  Pasture  Gt 

plates. 
1790.  Sinclair,  Right  Hon.  Sir  John,  Bail  LLD 

M.  P.    Fountler  of  the  Board  of  Agriculture.  sutM 

of  JTke  Code  qf  Health  and  LongeffUy,  and  vinwi 

other  ponderotis  compilations. 
1.  Report  on  dte  Subject  of  Shetland  WoaL    LBod.^J]v 
a.  Address  to  the  Society  Cor  the  ImproveaiaH  a  Wiss 

Wool,  consUtuted  at  Kdinbunh,  1791.    Land.  Sro. 

5.  Account  of  the  Origin  or  the  Board  of  A 
lis  Ihvgress  for  Three  Years  after  its  Esl 
1796.  4to.  ^^    . 

4.  Enquiry  bito  the  Nature  and  Caoses  of  the  m^  » 
Rust,  and  the  Mildew.    1809.  8va  .    ... 

*.  An  Account  of  the  Systems  of  Hashandiy  sd^oJ  = 
the  more  improved  Districts  of  Soodaad ;  with  ^k^}^**;^ 
tiona  on  the  Improvements  of  which  thqt  are  imeqfi*» 
Edin.  181X.  Svo.,  with  numerous  pUtcs. 

6.  The  Agriculture  of  the  Netherlands.    1816.  $«•■ 

7.  TbeCodeof  Agricnitnia.    Svo.  1S80. 

1792.  May,  Thomas.  _,  „  .  ^ 
Minutes  of  Agriculture,  and  the  Deacr^tkn  «f  J*"^ 

and  Implements  of  Husbandry,  In  reply  to  t.«akt»  A»f 
tations.    Land.  8vo. 
179^  aarke,  Charles. 
TreaUse  <m  the  Earth  called  Gyvoun.    Land-  »»•■  . 

1793.  Oaridge,  John,  ,  of  loodoo,  an  tma^ 
land  Taluer  and  agent  ,  _^ 

General  View  of  the  AgtiouUnra  of  the  Coaly  «  ''■^ 
Land.  4t& 

1793.  ElMtobb,  W.  ^  V.  ,w  »!u 

Historical  Account  of  the  great  Level  of  **«7^  . 

Bedford  Level,  and  odier  Fens,  Marsha,  and  !«•  "»  " 

this  Kingdom,  and  other  Placca.    Lym,  Svo. 

1793.  fWtartoa,  ColoneL  ^_^v»n 

General  View  of  the  Agficulture  of  the  C^ty*^- 

with  Obscrvatians  on  the  Means  of  its  ^atfnnmm-J^, 

1793.  Lebrocq,  Philip,    M.  A-    and    c«n»  « 

ThU^buUloet  of  a  Plan  fc*  improving  the  Tiaet  cf  U>i 

called  the  New  Poreet.    Ixmd.  8vo> 

1793.  Fraser,  RobeH,  Esq.       ^^-^^^n^^ 
1.  GeneralViewof  iheAgriaatBiaof  1heC«^«*"^ 

«.  General  View  of  the  AgricnltofC  and  "•^'Jj&C 
sent  State  and  Circsunstanoas,  af  (he  OmaKJ  <■  *»-" 
Dub.  1801. 8«o.      ,^     .  _^     ,__,_  — rtjs«iai#»- 

s.  Gleanings  in  Irdand;   l>Mto>^LlTl?* 
cttltiBi*.  aiine^  and  FIsberte*.    Uad.  iStt  8«» 
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4.  A  LaMv  on  tht  matt  ifllKtiul  Mentte  tbe  Upipnn- 
m«nt  of  the  Cowtt  and  Wcttom  Island*  of  SeaUaiid,  udtiM 
SKteniton  of  the  PldMriM.    Load.  1809.  8vo. 

6.  Statistkal  Snrvcgr  of  tha  Counlv  of  Wafiwd.  Dublin. 
1807.  Sto. 

179i.  BobMuJamet, 

Ucncnl  View  gr  the  Agrtcoltore  of  the  Gomitj  of  AixjICf 
nd  of  the  WcMem  Port  of  tb*  Countj  of  Inwracu.    Land, 
^tn. 

17£Mk  Bennie,  Qeorge^  Etq.  an  eminent  £ut 
Xjothian  fiumer,  and  alio  a  proprietor. 

ticmral  View  oT  the  AKricnlton  of  the  Wert  Ridtaw  of 
Vortuhli«»  bj  He«k  Bcnnie,  Brawn,  and  tSttantt.  Lend. 
4to. 

1791.  Qfun/U,  BatU. 

A  General  View  of  the  ARitooltaz*  of  the  Idc  of  Han. 
l.otML  4to. 

1794.  PHngle  A. 

Ocncral  View  <^  tto  Agricnltan  af  the  Coant7  of  W«aU 
maelnnd.    Bdln.  4to. 

1791.  Pomerotf,  WUUam  Thomas. 

tiMieral  View  oTihe  Asxlcttltnreor  the  Conn^  of  Weroeitar. 
XxMid.  4to. 

179*.  Pearee,  WUUam,  a  land  valuer  and  agent  in 
Liondon. 

tinnenlVlewaf  iheAjirieiiltuxear  Bcrkahlie.    Lond.8«o. 

1794.  Malcolm^  W.  J.  and  J.  (ingenious  land  sur. 

veyors)  lirothers  to  tlie  London  nurseryman  of  chat 

name. 

I.  Ucnend  View  of  the  AjplailtHra  of  Buckinffhanuhlre. 

Zjoad.  4«o. 

S.  General  View  of  the  Affiienlture  of  AeCoontyefSon^. 

l^ond.  1794.  4lo. 

1794.  Lowe,  BobeH,  Esq.  of  Oxton. 

General  View  of  the  Agrieultnra  of  the  Caanty  of  Notting- 
hnm.  Lend.  4to. 

1794.  Lowtt  Alexander,  Esq.  of  Woodend,  Ber- 
widubire,  an  eminent  land  valuer  and  agent ;  lie 

died  about  181& 

General  View  of  the  Affilcaltura  of  the  Connty  or  Berwick* 
l<ond.4ta 

1791.  MaunseU,  WiUiam,  LLD. 

Letter  on  the  CnlUifc  of  Potatoat  fkom  the  Shoota.    Land. 

8  TO. 

1794.  Leatham,  Uaae. 
'  General  View  of  the  AKricuUns*  of  the  Beat  Kidinji  of  York, 
shire.  Lmid.  4to. 

1794.  Monk,  John,  of  Bear's  Combe,  near  Kings, 
bridge,  Devon. 

1.  An  Ajcrlcultaral  Dictionary ;  comtatlmt  of  Extracts  fmn 
the  nuMt  oelebrEted  Autbonand  Papen.    Lond.  3  vob.  Sto.  i 

St.  General  View  oftha  AgTicultureof  the  County  orLelcc». 
ter.  Lond.  1794.  4(o. 
.    1794.  North,  Roger. 

History  of  KicaientFUb,  and  an  Enayon  the  Breeding  of 
Fish,  and  the  Construction  of  Fish  Poods.  Lond.  4ta 

1794.  Driver,  Abraham  and  WUUam,  land  sur- 
veyors and  agents,  London. 

General  View  of  the  Agrlculinre  of  the  Connty  of  Hants. 
Lond.  4to. 

1794.  Donaldson,  James,  land  surveyor  and  land 
ateward  for  some  extensive  estates. 

1.  General  View  o<  the  Agrtcoltore  of  the  County  of  Nairn. 
Lood.  4to. 

V.  General  View  of  the  Agrieidtnre  of  Elgin  and  Moray. 
'    3.  General  VlewsoftheAoricttltureof  the  Counties  of  Perth, 
Banff;  Noithampten,  and  Maams  or  Kincardine.  Load.  1794. 
4to. 

4.  Modem  Agrtcolture;  or  the  nresent  State  of  Husbandry 
in  Great  Britain.    Edln.  1795-6. 4  vols.  Svo. 

1794.  Amos,  WUUam,  of  Brothertoft,  Lincolnshire, 
fknncr. 

1.  The  Tbeoiy  and  Practioe  of  Drill  Husbandry,  He  Lend. 
4toL 

5.  Minutes  of  Agriculture  and  Planting,  He.  Land.  1804. 
4to. 

1794.  Davis,  Richard,  of  Lewknor,  land  surveyor 

and  valuer. 

General  View  of  Oie  Agriculture  of  the  County  of  Oxfttd. 
Land.4to. 

1794  Dams,  Thomas,  Esq.  steward  to  theMarquis 

of  Bath  at  Longleat;  a  man  of  strong  mind  and 

rreat  Int^ity,  universally  respected ;  he  died  about 

[818. 
General  View  ofthe  Agriculture  of  ^t^tahire.  Lond.  8vo. 

1791k  Clark,  John,  Y.^K.  land  surveyor,  Builth ; 
and  at  Pembroke. 
1.  General  View  of  ^Sba  Agrieultoie  of.Brecknoek. 


IJ 


2.  General  View  of  the  Agriculture  of  the  County  of  Bod. 
or.  Lond.  1794. 4to.  ^  ^    «  _.  „ 

3.  General  View  of  Oie  Agriculture  of  the  County  of  Hera< 
Bird.  Land.  1794.  4t«. 

4.  An  Inquliy  Into  the  Naturo  and  Value  «f  Leasehold 
TMperty.  Glouc.  8vo. 

1794.  Hodgfcinson,  Joseph. 

Inttmctton  to  Finneia  on  an  Impraved  Method  of  Manage- 
ment of  Arable  Ground.  Land.  8vo. 

1794.  Foot,  Peter. 

General  Viewef  the  Agricidtura'of  the  Count;  of  Middlesex, 
tend.  4ta 

1794.  Fox,  John. 

1.  General  View  of  the  Agrieultoie  of  the  County  of  Mon- 
mouth    Brantf.  4to. 

%.  Genanal  View  of  ths  Agricoltme  of  the  County  of  Gla. 
nocgan.    Load.  1796.  4C0b 

1794.  Pitt^  WUUam,  of  Pendeford,  near  Wolver. 
lianpCon. 


Ibrd.  Lond.  8to.  ' 

S*  A  Gaaral  Vlewof  the  AgilcultuffeofNoKthamplaaihlre. 
8to. 

^  A  General  View  of  die  Agricultoxe  of  Wonestcnhire. 

1795.  Marhtt,  WUUam,  barrister  at  law. 
The  Country  Gentleman's  Lawyer,  and  tiie  Farmei's  Com- 
plete Library.  Sw. 

179&  Bonner,  James. 

Plan  flw  iiicedlly  Incraadng  the  Number  of  Bee  HIts  ha 
Scotland.    Lond.  8«o.   . 

1795.  HoU,  John,  of  Watten,  near  liverpool,  was 
bom  in  Cheshire  1748 ;  died  1801. 

1.  General  View  of  the  Agriculture  of  the  County  of  Lan- 
caater;  with  the  Observations  on  the  Means  of  iu  ImproTe- 
niait. ;  drawn  up  for  the  Board  of  Agricultora.   Lond.  8to. 

5.  An  Essay  on  the  Curl  of  Potatoes. 

1795.  Erskine,  John  Francis,  now  Earl  of  Marr. 

Ucneral  View  of  the  Agriculture  of  the  County  of  Clack- 
mannan.   Edin.  4lo. 

1795.  Robertson,  the  Rev.  George,    minister  of 
I>almeny,  near  Edinburgh ;  died  there  in  1801. 
.  General  View  of  the  Agrfcultuze  of  the  County  of  Mid- 
Lothion.    Edhi.  8vo. 

1795.  Hdsfes,  Samuel,  Esq.  M.R.J.  A.  of  Avondale, 
Ireland. 

A  Practical  Troattae  on  the  Managament  of  Woods  and 
Coppices.    Dub.  Svo. 

1791.  Cochrane,  Archibald,  Earl  of  Dundonald,  an 
amateur  chemist,  and  agriculturist 

!•  A  Treatise  dMnring  the  Intimate  Connection  that  subsists 
between  Agriculiuie  and  Chemistry.    Lond.  4to. 

t.  The  Prlnrlples  of  Chemistry  applied  to  the  Improremcnt 
of  the  Practice  of  Agriculture.    1 7<ld.  4to. 

1795.  MaephaU,  James,  twenty  years  gardener  to 
the  Earl  of  Liverpool  in  Surrey,  and  author  of  T%e 
Gardener's  Remtnnbranccr,  an  esteemed  work. 

Hinu  and  Obeerratioiu  on  the  Improtement  of  Agriculture. 
Lond.  Svo. 

1796.  Kirkpatrick,  H. 

An  Account  of  the  Manner  in  which  Potatoes  are  cultivated 
and  preserred,  and  the  Uses  to  which  they  arc  apriled  in  the 
Counties  of  .Lancaster  and  Chester;  together  with  a  Descrip- 
tion of  a  new  Variety  of  Potatooh  uecuUorly  convenient  Car 
forcing  in  Hot-houses  and  Frames.  Lond.  Svo. 
1796.  Sous,  John,  fisrmer  at  Betshanger  in  Kent 
A  General  View  of  the  Agriculture  of  the  County  of  Kent. 
Land.  HvQ. 

179&  Anstruther,  Kr  John,  Bart 
Remarks  on  Drill  Hudnndry.    Lond.  Svo. 

1796  Fox,  WUUam,  attorney  at  law. 

Remarks  on  various  Agricultural  Reports;  transmitted  te 
the  Honorable  the  Board  of  Agriculture  in  the  Year  1794 
Lond.4to. 

1796.  Wright,  Sir  James,  But 

Observations  upon  the  Important  Object  of  prescmng  Wheat 
and  other  Grain  nmn  Vermin.    Lond.  4  to. 

1796.  Kirutan,  Richard,  LLD..  F.RaL.  and  R, 
P.RI.A.,  an  eminent  philosopher  and  various 
author ;  died  about  1819. 

On  the  Manures  most  advantanoosly  applicable  to  various 
Sorts  of  Soil,  and  the  Causes  of  their  Beneficial  Influence  in 
each  particular  Instance.    Lond.  Svo. 

1796.  Lawrence,  John,  a  veterinary  surgeon. 

1.  Philosophical  and  Practical  Treatise  on  Horses.  Land. 
Svo. 

%.  The  Sportsman,  Farrier,  and  Rhaein|r  Smith's  New 
Guide,  being  the  Substance,  of  the  Works  <^  the  late  C.  de 
St  Bel.  1796.  Svo. 

3.  The  Modem  Land  Steward.    Lond.  1802.  Svo. 

4.  A  General  Treatise  on  CatUe.    Lond.  1805.  Svo. 

6.  The  Farmer's  Pocket  Calendar.  1808. 

6.  The  New  Farmer's  Calendar,  1809. 

7.  History  and  Delineation  of  the  Hone  in  all  Ita  varietieBa 
with  15  eognvinga,bv  ScotL  Lond.  1810. 

17S7.  Mortey,  Christopher. 

Practical  Obssrvatlcftu  on  Agriculture,  Draining,  &c.  in 
two  lietten,  addresMd  to  Sir  John  Sinclair.  Lond.4to. 

1797  Johnstone,  Ji^n,  land  surveyor  and  drainer 
at  Edinburgh. 

An  Accoimt  of  the  most  approved  mode  of  Draining  Ijsnd, 
according  to  the  System  pncttsed  by  the  late  Mr.  Joseph  El- 
Ungton.    KdlB.4to. 

1797.  Lautson,J. 

Essay  on  the  Useof  mixed  and  oomprasied  Cattle  Fodder, 
porUcuiarly  adapted  for  Horses  and  Cattle  on  Shipboard,  hk' 
Camps,  or  In  Oamaons,  with  useAd  Tables,  He    Land.  Svo. 

im.  Dix,  WUUam  Spier. 

Remarks  on  a  newly  Invented  Patent  Machine  ftr  cteerlng 
Grain  ftom  the  Suaw,  instead  of  threihlng  it  with  the  FlaiU 
Lond.  4to. 

1797.  Btdley,  John,  Esq.  orimnally  a  schoolmaster, 
afterwards  steward  to  Lord  Tankervilie,  a  man  of 
enlightened  mind,  various  usefVil  and  elegant  ac- 
quirements, and  sound  practical  agricultural  know- 
led^  He  was  much  respected  by  all  who  knew 
him. 

1.  A  General  IQew  of  the  Agriculture  of  the  County  of 
Northumberland,  by  J.  Bailey  and  J.  Culley.  Newcastle.  Svo. 

2.  A  General  View  of  the  Agriculture  of  Durham,  &c. 
Lond.  1811.  Svo. 

3.  General  View  of  the  Agriculture  of  the  County  of  Gun- 
bartend,  Svo. 

179&  Smith,  Rev.  John,  D.D.  minister  of  KiU 
brandon,  in  Argyleshire,  afterwards  one  oT  the 
miniften  of  Camiwelton. 
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A  U«iMnl  Vlnr  «f  tl«  AfilMHaie  of  tiw  Couty  <^  At- 
nyla.    Edlik  8«e. 

ITSB.  DtnigUu,  Robert,  D.D.  Minteter  of  Gala- 
flbldiL 

A  OcMfsl  View  of  dM  ARTleultiiitr  of  tbe  Caantte  «f 
RoKtmn^  and  Selkirk.    Kdin.  Sto.      ^ 

1796.  BUUrngMeg,  John,  Eaq.,  of  Ashwick  Grove, 
near  Shepcon  Mallett. 

UcQcral  Vle«  af  the  Acrioolture  of  tte  County  of  SonicaH. 
Buh.  8n». 

17ga  J^Mam,  WUliam. 

1.  Bcnurki  on  Inland  Canali,  Dm  Bntam  of  Znterior  Navl- 
Httlon,  and  Tarioas  Vim  at  the  Inclined  Plana.    Land.  410. 

S.  The  Political  Economy  of  Inland  NaTtaBtian,  Irrication, 
and  Dniniffe ;  with  Thoaj^ti  on  the  MumpUcatkn  or  Com- 
mercial Rcaouroet,  and  on  the  Meana  of  bettcrinK  0w  Con- 
dUion  of  Mankind  by  ConttrufCtlaa  of  Canals^  11  Plaiaa. 
Land.  1799.  4lo. 

9.  Conunonteatian  cuuceintaif  the  Aglculture  and  Com- 
Huratef  America  s  eontalninff  OtMemUaaa  on  the  Cemmene 
^  Spain  with  her  American  Colonic*  in  the  Time  of  M^ar. 
Wilttna  by  a  Spanidi  Oentieman,  and  nnv  odllad  with  onn. 
dry  other  Papen  raialinff  to  tbe  Snmkh  Inteieet.      Lund. 

4.  An  Hirtorlrai  and  Practical  Baay  en  the  Culture  and 
Ceouncrce  et  Tohacoo.    I/nd.  1800.  Sto. 

5.  National  Iniaatlon :  or  the  Tarioos  Method!  of  watatef 
MeadowB  ;  aflbrding  Meena  to  incroaw  the  Popnlatian, 
Wenlth,  and  Reveoaa  of  the  Kltwdora,  by  an  Agncnltoral, 
Commercial,  and  icncral  Sconomy  in  the  Uae  of  Water. 
Lend.  1801.  8m 

,  6.  Ansillaiy    Rcmarka  on  an   Bw^  on  the  oomsantive 
AdTantMBBi  of  Oxen  ftir  Tlllaiie  in  competition  withlionce. 

md.  1801.  8«a. 

7.  Two  RepoiU  on  tbe  NaviRStian  of  the  Biw  TbamM. 

hmL  1803.  8vo. 

1796.  Middleton,  Jo^n,  Eiq.,  land  funreyor,  Lon- 
don. 

1.  A  view  of  the  Anicnltnn  of  Mkldlcaex.    I^nd.  8to. 
%  Obterratioos  on  the  Turlous  Kindi  of  Mannre.     INMot- 
met  Jtmrmai,  ill.  S4a)    1799. 

1799.  ParkUuon,  Riehardf  of  Doncaster,  a  farmer, 
traveller  la  America,  and  afterwarda  steward  to 
Sir  Joeeph  Banks,  in  Uncolnshire. 

1.  Tlie  Bxpcrlenced  Farmer.    Land.  8  volt.  8to- 
t.  A  Tear  io  Amrrica,  in  1798,  1799,  and  1800 ;  exhibit- 
Ins  a  particular  Account  of  tbe  American  8ntem  of  Ajiri- 
cnitare,  with  ita  recent  Impranmcnti.     Load.  1805.  %  vola. 
8«o> 

3.  The  BnitUah  Practice  of  FkrmfaiK,  exempUfled  in  the 
Mananmrat  of  a  Farm  in  Ireland.    Lend.  1806.  8fo. 

4.  Titeatiae  on  the  Breedtnc  and  llaoHement  of  live 
Stock.    Land.  1809.  S  vols.  8«o. 

A.  Oeneral  View  of  the  A«ricnltnie  of  HunthupdUiaahire. 
Lend.  1811.  8va 

1799.  BroumtRobgrt,EM.,  fanner  near  Haddington, 
one  of  the  projectors,  and  for  many  yean  editor,  of 
tbe  Fartfiers*  Magazine ;  a  man  of  vigorous  intel- 
lect,  energetic  language,  and  an  excellent  bean 
and  wheat  farmer. 

1.  General  View  of  the  ARricnlture  of  the  Wert  Hiding 
of  Yorkahire,  nurveycd  by  Means.  Bennla,  Brawn,  nd  Hhimfl, 
In  1793.    Lend.  Svo. 

«.  Treatise  on  Rural  Aifaln:  orijrinally  puMiabed  In  the 
Bdlnbumh  Bncydoptedla.    Load.  ISfl.  S  vah.  Sto. 

3.  Lettan  on  the  Uistrtaed  Stale  of  Agrieulturiats.    1816. 

1799.  Bamtter,  Jokn,  Gent  of  Hoiton  Kixt^,  in 
Kent 
.A  Synonda  of  Huabaadry.    Load.  Svo. 

179a  Faltett,  T.,  land  and  timber  surveyor. 

Hinta  on  Bndeoinib  Ajplculaiic,  Stewardddp,  and  TIthah 

8VD. 

I'm.  SkmervtUe,  Right  Hon.  Jokm,  LonL  He  died 
at  Vevay  In  Switierland,  on  his  way  to  Italy  about 
1815;  was  buried  in  the  cnurchyard  there,  and'after- 
wards  disinterred  and  brought  to  England. 

I.  Addiea  to  the  Board  of  AjpteuItaK  on  the  Snltfeot  of 
SbaepandWooL    Land.  8vob 

5.  The  System  followed  durtn*  the  Two  last  Yoan  by  the 
Board  of  Agtieultae,  dto.    1800.  4to. 

3.  Faets  and  Obaervalians  relative  to  flheap,  Wool,  Phn^ba, 
and  Oxen,  &c.    Land.  1803.  Svo. 

1799.  BoberttoH,  James,  D.D.  minister  at  Cal. 
landar,  Perthshire. 

1.  Oeneral  View  of  tbt  AKricoltare  of  the  Coonly  of  Pisth. 
Pw&.  Svo. 

S.  Gcneial  View  of  ttm  Acrfonltne  of  Inianieis  ihlie. 
8vo. 

3.  General  View  of  the  Atfloaltuve  of  KkiBazdlncahicB. 
1811.  Svo.  ^ 

180a  Owen.    Rev.  7.,   M.  A.    rector  ct  Upton 

Soudamen.  wilts. 

1.  The  Three  Books  of  M.  Terentlas  Vam,  «'«»«'— »*'-^ 
Aplctdture.    Translated  into  Em^iah.    Lend.  Svo. 

1.  Agricultural  Pumtiia.  Iranaiated  firom  the  Orcck. 
Land.  180A.  «  vols.  Svo. 

3.  Transtatlon  of  the  Fouftaan  Books  «f  PaUadiw  on 
Icultnre.    Lond.  1807.  Svo. 

I80a  WaskmeUm,  Gen.  George,  flitt  president 
nf  the  United  States  of  America,  and  commander 
In  chief  of  the  armies,  was  bom  in  tbe  county  of 
Virginia,  17» ;  died  1799. 

1.  XaMais  ftmn  him  to  Sir  John  Slndalr  on  Airricoltona 
and  other  tatcicatlng  Topics ;  cmrraved  ftom  the  orictaial  Lel- 
tm.aoaatebean  etoot  Fao^mlleof  theHandwritliwofthst 
ceMmted  Charactv.    Land.  4to. 

t.  Letsm  to  ArtfaarTonng,  Baa,  contiininfK  an  Aooount 
oTMs  HodMadry.  wMi  a  BUp  ofHb  Farm ;  Ms  Opinions  on 
varloua  Qnalkais  tai  Agriculture,  and  many  Panlcalan  of 
UieiUuarBcaaamyflftheUnftcd  States.    Land.  1801. 


Atfic 


180a  T\Uce,  Jekm,  land  aurveyor. 

Genrnd  View  of  dia  A||ricntaie  of  fte  Nenh  K^ac « 
Yorkshire.    i$  Plates.    Land.  Svo. 

ISOO.  Thomson,  Rev.  Jote,  D.Di 

Ucneral  View  of  the  A|erioaltnse  of  the  Oaon^  d  T:- 
Bdio.  Svo. 

J80O.  Stace^,  Rev.  Henrp  Peter,  IJLBy  F  L> 

OUervations  on  the  Failure  or  Toxnip  Oropa.   Ucc  ^<^ 


1800.  Parrp,  Caleb  milier,  M.D.«  F.B.!v  y  ? 
clan,  Bath.     He  cultivated  Ins  own  catatt.  cui 
greatly  improved  tbe  merino-rylaad  breed  of  >h^r 

Facu  and  Ohaei  ■alluMa»  Unrthig  to  shew  tt»  ftattx-i    ' 
and  Advantane  to  the  Individual  mad  the  Katia%  of  f<^--ei 
hi  the  Bit^  Uei.  CloOiiBR-woai  e^nl  le  ftait<tf  ^^' 
tofelher  with  aeme  Btala  levravda  die  MaBS^ami  «'  la- 
woolled  Sheep.    Lend.  Svo. 

ISOa  DalrMile,  WUHam^  Bsq. 

180a  Danum,  Erasmus,  M.Dl,  F.B.&,  ai  «■ 
nent  physician,  ptailoaopher,  and  poet,  was  l^r 
near  Newazk,  in  NottSnghanadiixe,  1731 ;  <i^ 
1802. 

Pbytolaaia :  or,  the  Phikaopiv  of  AaOpaHait  od  (<s 
dentait.    Land.  4toi 

WUUam,  nunerrmm  sad  f?n« 


180O.  Poatetf,  W 
prunerjto  the  Duke  of  Bedford ;  ort^iaaBv  i  bit  ^ 
gardener,  now  a  director  of  plaualatiosis,  sad  cttr? 


improvements. 
1.  The  Prafltahle  Planter, 
S.  The   Foreat 
1805.  Svo. 


8va 


Ri 
«r,  Timba 

1801.  Boffte,'Hiemrjf^  land-aarveyor. 

AnBaaayooUaeConvenlanafSaita.    Load.  SIol 

1801.  Renion,  George,  a  fhnner  near  Bfinl»^.c^ 

The  Oiazler^  Rente  Reckoners  or,  e  UiriU  Gbj<  '* 
buyinff  and  seiUnic  Catde.    Svo. 

1801.  Coote,  Sir  Ckarles.  Bart 

1.  StatisUeal  Survey  of  die  Coanty  of  Mun^jhrn  Pbim 
Svo. 

S.  Statiotlcal  Snncy  of  the  County  of  Ann^.  IV'«. 
1804.  Svo. 

1801.  &»&,  JSdMMd,  miniature  painter  «f  B(^- 

helmstonb 

Proceeding  of  die  SnaKX  Aicrfcultainl  SociMy,  ftfr< 
Institution  to  1798  iaclvalve ;  taBeOcr  wiih  bcm«ixi»  ^  ^ 
Prize  Cattle  for  that  Year,  fhianDrawinfiBedeky  aewt  >  > 
mnasurement  IbL 

ISOl.  Scoitt,  W.,  of  the  Inner  Temple. 

BvenrFannerhlBawnI«wy«r,&e.    Svou 

1801.  DMiMwmft,  Joka,  A.M.,  of  i 

1.  Essay  on  the  beat  means  of  applylnii 
to  dte  prodnctian  of  Gnin,and  of  R-oonvesti^K  di»  tebi» 
Lond.  svo. 

«.  Survey  of  the  Ajptoattuial  and  B»al  Boaoa^r  •^J'*^ 
fonlahiie.    Land.  IMsl  Svo. 

1801.  Archer,  Lieutenant  JoKfk, 
StotistlealSDmy  of  the  County  of  Dahlhb   M^Si*- 

1802.  WEw$,Joim. 

StatisUcal  Survey  of  tfie  Conn^  of  Tyieoe.  Ikk4» 

180S.  V^PaAm,James,  M.D. 

1.  Statistical  Survey  of  dm  Conmy  of  Dann^l    I^^**. 

S.  StadrtlGalSanntf  theCooatyof  Lduink   Dei)-!''- 

3.  Scatktlcal  Bancy  of  daa  Coanty  of  SD«ak    I^  >^ 

4.  Sttdlitlcal  Sorrv  of  Oie  Gonnty  of  KayoL  Iteb.  VBt 
8vo. 

1809L  Thamipsaa,  RBbert. 

\  Statistlaal  Snrvey  of  the  County  of  Xealh. 

1809.  AUersoa,  John,  MJD.,  ptaysidaii  at  Hal! 

On  the  Improvement  of  Poor  Soils  in  Answer  ts  die  Eur* 
iMQaestlan:  •*  What  la  Uie  bea  Method  of  eaU«tfn>c  •^^ 
imimvta«i  Poor  Soils,  when  IJsne  aad  Maoaie  cnE^<  ^ 


af  r»tst 


impro' 

had?"  Ldbd«8vo. 

1802.  Bartiep,  Kekemiak,  Eau^  aecretaiy  to  «« 
Bath  Agricultural  Society. 

Some  cuTiofy  pbacrvutiaos  on  Che 
Lands  Into  TUI^i^and,  aflar  a  cettali 
laa  the  same  bate  Pasnue.  Ac.    LaQd.8vft  „„.! 

180S.  Smvison,  Rev.  G.  Famtghan,  A.R,  JL&LA. 
rector  of  AghanioOk  in  tbe  dittcese  of  Dmy. 

Stadatloal  fitarvcy  of  die  Coamty  of  Lamlondnry.    i» 

*180eL  Dubtmrdietu  Rer.  Jbftn.  rector  of  ilf«^ 
StatlBtical  Survey  of  the  Caonly  of  Down.  D*^  S*^  ,m 
StadsUcal  Survey  of  the  Ceaaty  of  Anan»    Ik*.»>^ 

Sva 
180S.  TWte,  IFSNns.  Bm|. 
Sutladcal  Obaervatlans  relative  to  the  CoHtT  « 

Dub.  Svo. 
180S.  BeO,  Bei^amia,  F.R.a£.,  smgeoi 

burgh. 
BMsmonAitiiaillnrew   Bdla.8vo.  .  , -_  j- *• 

ISoL  FHuOater,   Rev.  OoHet,  "to^iti"! 

parish  of  Newlands,  In  the  Coinity  of  Tmm; ' 

man  of  sound  view*  of  pditioal  agicntooe  ,  ._ 
General  Survey  of  die  Apkatas*  ofifat  Onif?  "'*"* 

Bdin.8vo. 

1808.  AnOf,  Sir  JiM^*,  Bart,  K.R.P»**" 
the  Royal  Sooety,  F.R.S.E.,  F.A.a,  ».Kt A. 

1.  A  Report  of  die  Stale  of  Hia  W^.^^^uS. 
Wooled  Spanish  Sheen,  for  d>e  Year  esa^Mnfc"*^  ^^ 
(Nfc.  .rsan-.  vi.  t77.  ISMj  _.    _ .,  f-. 

ft.  A  Short  Account  of  the  Cawaa  of  Oe  I)l«a»f  ^^ 
called  by  FknaenadKBU^  Ihn  MIldew,anddnBv.  "'^ 
Flatea.    Lond  Ato.    1806. 

8.  An  attempt  te  aacetlaia  die  Tii 
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iflntlntroduoeil  failo  the  Unl««d  KIok- 
Bms,  wtth  MMne  Aoooonlof  th*  HUl  Wheat  of  India.  (I>«m. 
Hort.  &K.  i.  8.  18IA.) 

ISai.  Carpenter^  J.,  Worccstenhira 
A  Trentke  on   Practloy  and   Expcrfmcntil   A|{rlcaltiira. 
SiMirbridM,  8  voU  Svo. 

1803.  Munmi»(nt  Rev.  71kofNa«  Croittf. 

An  Acoottot  of  Experimcnu  fi>r  DriUioK  and  PntocUsic 
TonUn,  In  the  jean  1800,  IbOl,  and  1808.    Lond.  8td. 

180a  i>«^rr,  HlUiaTn^  fu-mer  in  lintolnflhirc,  and 
aftcrwarda  a  tnecbanist  and  engineer  in  London ; 
inventor  of  a  ihnuhing  machine  on  the  rubbing 
principle. 

1.  OlMervatlom  on  the  Utility  of  CuUfatK  Hav  and  Straw, 
and  of  HrulninK  Cam  for  Fmdfaig  Animals:  with  a  Dncrip- 
tlon  of  the  bert  Machlnm  for  that  nirpoie.    Ixmd.  Sto. 

S.  The  Economy  of  the  Bam  (  or,  a  Dlaloipie  between  a 
Parmer  and  an  Bconomiiit,  on  the  fcteparatiafi  and  Preaerta- 
tkm  of  Com.    Land.  IHII.  4to. 

3.  A  History  of  British  Implements  and  M achincij  appli- 
cable to  Asriciiltare.    Land.  1811. 4b>. 

4.  Docriiitian  of  a  Machine  for  Washing  Potatoes,  and 
other  Esculent  Roots,  for  feeding  Cattle.  (AHc.  ^otw.  uz.  336.) 
1811. 

1804.  Gnavei,  mOam,  agriculturist,  of  Sheffield. 
Treatise  on   Natural  and  Practical  Ajfiicaiture.     Land. 

8to. 
18&L  Batcheior,  T%omas,  farmer. 

General  View  of  the  Ajpricuiture  of  Bedfordshire.    Svo. 

18Q1.  Knapp,  J.  L.,  Emo^  F.L.,and  A.SS. 

Gramlna  Bntannica,  or  Representations  of  the  British 
Grasses;  with  Remarks  and  oocasianal  Descrlpliaas.  Load. 
4to. 

1804.  IVisKt,  Robert^  Eaa. 
A  Traatise  on  Hemp.    Lond.  ava. 

18(M.  Dhkaon^  R.  W.y  M.D.,  of  Hendon,  Middle- 
sex, author  of  various  worlEi.  He  died  in  London  in 
penurious  circumstanoeB  in  1884. 

1.  Practical  Agriculture.    Plates.    Lond.  tvaU.  4to. 

2.  AfCricultaral  Manxlne;  or  Farmcr^i  Monthlv  Journal  of 
Husbandry  and  Rural  AffUn,  &c.  Pltm  July  1807,  to  Da- 
cvinbcr  I8U8.  3  toIb.  8yo.    Discontinued. 

3.  The  Farmer^  Companion ;  beinff  a  ooroplcte  Kjstem  «f 
Modem  Husbandry.    Load.  1811.  4to. 

4.  An  Improyed  sntem  of  Cattle  Manaf{cmcnt.  Lond.  182S. 
1  vols.  tto. 

18()4.  FvnaiUi^  Robert,  Esq.,  advocate,  Edinbuivh, 
author  of  Elements  of  Moral  Scietiee,  and  other 
ectecmed  philosophical  works. 

PrindDles  and  Pnctioe  of  AKrieultnre  mtematicalijr  ex- 
plained iWtnK  a  Trvatiae  compiled  for  the  rourUi  Edition  of 
the  Bncycloptcdia  Brilannlca,  revised  andeniarxed.  it  vols.  Svo. 

1805.  Luceock,  JcJ^n,  wooUtanler  at  Leeds. 

1.  The  Nature  and  Properties  of  Wool  illustrated ;  with  a 
Description  of  the  English  Fleece.    Lond.  Itow. 

V.  An  Essay  on  Wool :  oontaining  an  Examination  of  the 
wesent  Growth  of  Wool  in  every  Uistrict  thnHighout  the 
Klngdooi,  and  the  Meant  painted  out  foir  its  Improvament. 
1807. 

1805.  Pearaon,  Crcrorf^,  M.D.,F.R.S.,  senior  phy. 
sician  to  St  Gcoige's  Hospital,  lecturer  in  chemis- 
try, and  on  the  theory  and  pnu:tice  of  medicine  in 
London. 

A  Communication  to  the  Board  of  Agricultnie,  on  the  ITae 
of  Green  Vitriol,  or  Sniphat  of  Iron,  as  a  Manure;  and  on  the 
EfHcacy  of  Paring  and  jBumlng  depending  partly  on  Oxide  of 
Iron.    Lond.  4to. 

1805.  Soniermlle,  Robert,  a  surgeon  in  Haddington, 
and  for  some  time  joint  editor  with  Brown  of 
Markle  of  The  Farmer's  MagaxtHS  ;  he  died  in  1803. 

General  View  of  the  Agriculture  of  East  Lothian.  Land. 
Svo. 

1805.  Alton,  William,  sheriff-substitute  for   the 

middle  ward   of  Lanarkshire,  author   of  various 

papers  in  The  Farmer's  Magazine. 

1.  Eaav  on  the  Origin,  auantuies,  and  Cultlvatfon  of  Men 
Earth.   GiaK.  8to. 

2.  (ieneral  view  of  the  Agriculture  of  the  County  of  Ayr, 
with  OttaervaUons  on  the  Means  of  iu  Improvement.  Glasg. 
1811.  8V0. 

3.  General  View  of  the  County  of  Bate,  ftc.  Gliag.  ISlfi. 
Svo. 

1805.  Barber,  William,  a  London  architect 

1.  Farm  Buildings;  inntaining  Hesicns  for  Cottages,  Pann- 
hooscs,  FxJdges,  Farm-yards.  &c.,  Mix  Plates.    Lond.  4to. 

2.  A  DescripUon  of  Um  Mode  of  Building  In  VM.  1806. 
4to. 

1805.  Hood,  Thomas  Sutton,  Esq. 

A  Treatise  on  Gypmm ;  on  its  various  Usei,  and  on  its  Ap. 
plication  as  a  Manure.    8vo. 

181  k).  Malcolm,  James,  land  surveyor  to  the  Prince 
of  Wales,  &c. 

A  Compendium  af  Modem  Husbandry,  Ace.  Land.  3  vols. 
Svo. 

1806.  Smith,  William,  engineer  and  mineralogist, 
a  man  of  extraordinary  exertion  and  merit,  more 
especially  as  having  been  the  firtt  to  compose  a 
geoiogical  map  of  &g1and,  and  also  most  valuable 
county  geological  nums. 

1 .  The  Improveinent  o/  Bogiy  Land  by  IrrigaUon,  as  canted 
Into  effect  by  him.    Lond.  Hvo. 

2.  Obtcrvatiom  on  the  .Uttlity,  Form,  and  Management  of 
Water  Meadows,  and  the  Draining  and  Irrigating  Pcat-bcMp  ; 
with  an  Account  of  Prlsley  Bog,  and  other  extraordlnarr  Im- 
provements  conducted  for  tlie  Ouhe  of  IkUfurd.  Lond.  INW . 
8ro. 

X  Geological  Map  of  England  ood  Wales  and  part  of  Scot. 
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STATISTICS  OF  AG  RICULTURE. 


Put  IV. 


leiO.  HmU,CharlegHenrv,Ea(L 

TrMtkt  oo  (he  Marino  and  Ani^Metino  BCMdb  of  Hffqi 
Land.  8to. 

18ia  Tounuend,  Rer.  Horatio,  M.A.  rector  and 
vicar  of  the  union  of  Kil^arifle  in  the  diocese  of 
Rosf ,  and  of  Carlgaline  in  the  diocese  of  Cork. 

Kiatlulcal  Surrey  of  the  (kmnt;  nf  Cork.    Dublin,  8vo. 

181U.  tVliiiamwn,  CapL  T/tomas,  upwards  of  20 
years  in  BenfiaL 

AKricultural  Mechanteni ;  or,  •  Dicplay  of  the  ■TTeral  Pro- 
pertivi  and  Power*  of  Uic  Vehicles,  Impleioeata,  and  Machinct; 
connected  with  Hutbandnr.    Land.  8*0. 

1810.  Adams,  Gforge. 

A  New  .Svttem  of  ARriculture  and  Peedinn  Stock   Land.  8ro. 

18ia  Drurv,  CharUSy  of  Nottingham,  ap|)arently 
a  sort  of  charlatan  agriculturist 

1.  A  Parraer**  recent  and  Important  Duootcrr  of  •  Rjitem 
for  {mprovlnfc  Land  and  autpncntlng  Grope  or  Com,  he 
Lond.  Hvo. 

S.  Hecent  and  important  National  Diiooveric*.  Load.  1813. 
8vo. 

1810.  FnrifA.JoAn,  Dumfries. 
'     A  Treatise  on  Florin  Grau.    8*0. 

1810.  Edgeworth,  Richard   Looell,    Esq.    F.R.& 

and  M-R-LAy   civH  engineer,  resident  at  Edge. 

worth  Town,  Ireland,  author  ot  various  works. 

An  Euay  00  the  Conatractkn  of  RomU  and  Caniaacs. 
Lond.  8to. 

1811.  MorUjft  John,  of  Blickling,  In  the  count  v 
of  Norfolk.  •»  8,  7 

Cheap  and  proAtable  Mannre,  Lond.  Sto. 
1811.  Lee,  H  P.  Esq.,  Maidenhead  Thicket. 
Deacrtpsion  of  a  New  Tnreahuur  Machine  invented  bv  him. 
(SMUmut'M  JomrwU,xxix.i74.)  ' 

1811.  iMfittgston,  Chancellor. 

An  EiMT  on  Sheep;  with  '"<'<< hflnal  Ratnarks,  br  WlUlam 
Cohbctt.    Lond-8TO. 

1811.  Macdonaid,  James,  M.  A. 
(leneral  View  at  the  Ajtriculture  of  the  Hebrides.    8nk 

1811.  Morgan,  J.  R.,  farmer  and  land  surveyor. 
(iCTteral  View  of  the  Agriculture  cf  the  County  of  Cornwall. 
Lond.  8to. 

1811.  rVhite,Ref.  Andrew,  and  Duncan  Macfar. 
Ian,  D.D. 
General  View  of  the  Agricultme  of  DnmbaitaDahire.  Qlaut. 

8vo. 

1811.  Keith,  George  Skeene,  D.D. 
A  (ieneml  View  of  the  AKricultore  of  AberdaanahlR,  8«o. 
1811.  Smith,  Rev.  Samuel. 

Gmeral  View  of  the  Afprlculture  of  Oalloway.    Land  8n>. 
1811.  Henderson,  Robert,  farmer  at   Broomhill, 
nenr  Annan.  Duroftiesshire. 

Treatiie  on  the  brcedinc  of  Swine  and  caring  of  Bacon ;  with 
Hlntt  on  A^cultural  Subjects.    Edin.  Mtow 

181L  Farvy.JoAn,  sen.,  mineral  surveyor.  A  roan 
of  sound  views  and  great  experience. 

(Jencral  View  of  the  Agriculture  and  Mlaerala  of  Derby* 
■hire.    Lond.  StoU. 

1811.  Loudon,  John,  F.LS ,  H.a,  landscape  gar- 
dener, author  of  the  EncvcUmeedia  of  Gardening, 
and  other  works;  bom  in  Lanarkshire  in  1782, 
began  to  practise  in  1803 ;  to  farm  extensivelv  in 
Oxfordshire  in  1809,  and  in  Middlesex  in  1^10; 
travelling  on  the  continent  in  1813-li-15,  again  in 
IS  19,  now  residing  at  Bayswater. 

Deaisrt*  for  layinR  out  Parins  and  Parm  BoildinfC>  in  the 
Scotrh  Stvlc,  adapted  to  England  ;  comiiriHin;:  an  Account  of 
the  IntriMliirCinn  nf  the  Ui-rwicV>hire  Husbandry  into  Middle- 
■ex  nnil  Oxfordihite.     Lond.  4to. 

1811.  Goodly  Rev.  JV. 

Ociieral  View  of  the  Agriculture  of  Cambridgcahiie.  Lond. 
8vo. 

1812.  Trotter.  James,  fanner. 

General  View  of  the  Ai(Ticullure  uf  Weat  I<othian.  8»o. 
1812.  Bald,  RolMir/,  civil  engineer  at  A  Una. 
General  \'iew  of  the  Agriculture  of  the  County  ef  Mid* 
Lolhim.  Svo. 

1S12.  Strickfand,  H.,  E<q.,of  BrightoiL 
A  General  View  of  the  Agriculture  of  the  East  Riding  of 
York-iiin?.    Lond.  Hvo. 

ISli  Singer,  Rev.  WiUiam,  D.D,  minister  of 
KirkpatricK. 

General  View  of  the  Aftricnlhire,  Slate  of  Properly,  and 
Impruvt-ments  in  the  County  of  Dumfries.    Edin.  8vo. 

1812.  Htiderson,  J. 

General  View  of  the  Agricoltnreof  the  County  of  Caithnca. 
8vo- 
181.1  TVaUcer,  W. 
An  Eeiay  on  Draining  Land  by  the  Steam  Engine.    Lond. 

1813.  Davy,  Sir  Humphrey,  president  of  the  Royal 
Society,  LL.D.,  V.P.RI.,  F.R.S.,  Edin.  M.R.I.A., 
&c 

Elements  of  Agricultoral  Chemistry ;  In  •  Cooim  of  Leo. 
tureii  for  the  Board  of  AgricttitoTc.    4to.and8To. 

1813.  Horner,  T.,  E^q.,  land  surveyor,  a  man  of 
great  genius  and  ability  in  various  departments  of 
jirawing  and  pictorial  description. 

Description  or  an  Improted  Method  of  delincathig  w^tw 
Lond.  Svo. 

18  la  yewby,  Thomas. 

Remarks  on  the^Manffel-Wureel  (MAngald  Wurzel),  or  Root 
•f  Scarcity,  with  DiP*rUon«  for  iu  Culture     Lond.  8vo. 

1814.  Johnson,  John. 


Short  EtMqr  on  AgnealtanlXaimivenMals:  riKvkb** 
fltiC  Object,  the  great  need  thereof:  8t». 

1814.  Sturr^,  John,  fiuiner  at  Captain  Hea2,D»r 
Haddington,  Scotland,  afterwards  a  land  ^at,  aal 
finally  steward  to  a  nobleman  near  StiiliaK. 

I.  General  View  of  the  Agricnltoe  of  the  Orkai;  UmA. 
Edin.Svo. 

t.  Method  of  RUcking  Tamlpa  to  wtam 
the  Winter.    (Nickolmmi't  Jtmrmmt,  xiU.  WL) 

1815.  Huish,  Robert,  Esq.,  of  the  Imperal  Ajo- 
rian  Society  at  Vienna. 

A  Treatise  on  the  Nature.  Eooaoniy,  and  Facte!  t»- 
na^ment  of  Ik>c».    Lond.  Svo. 

1815.  Dodd,  Ralph,  civil  engineer. 
PracUcal  Obserrations  on  the  Dry  Rot  ta  Tloia.  ImL 
8to. 

1815.  Moubray,  Bomungton,  Esq. 
A  Practical  Treatise  on  the  method  «  ftwdii^  lUirac. 
and  Patlenlng  DonaAle  Ponltry.  Pigeoas.  and  RabUb.  fti. 
1815.  Little,  John. 

Practfc<il  mMrrvations  on  the  Imnrmaufnt  mi  Jbap- 
ment  of  Moaniain  Sheep  and  Staeep  Para^  If*. 
1H15.  Simpson,  Pindar. 

Tnntiw  on  the  ColiiTHtion  of  BCaBcoldWarad,  •  Vi« 
Food  for  Cattle^    Lend.  8vo. 

1815.  Birbecic,  Morris,  Eh).,  formerly  a  hrxt  a 
Suffolk,  now  an  extensive  proprietor  aad  uf^t'S 
cultivator  in  the  Illinois.    Drowned  there  in  !'L' 

1.  Notf^  in  a  Joamer  ihroagh  France  <h>m  Die^f*.  tlrje* 
Parts  and  L^ons  to  the  Prrvncea,  mnA  back  ihra^^  Ts-^i^ 
in  ISI4,  descrM>hig  the  ffabtta  of  the  FOgote,  mL  tfar  .Ur> 
culture  of  the  County.  8Ta. 

%.  Notes  in  a  Jonmer  in  Amolea,  ftom  theC«tfrf^> 
ginia  to  the  Territory  of  IlNnoia.    Lend.  1818-  it«. 

1815.  Hornby,  Thomas,  Esq.,  surgeon,  York. 

Dissertation  on  Lime,  and  Hs  aae  and  abwc  in  Ai~°*^ 
emhracing  a  View  of  iu  Chemtaal  EfToctk  8«». 

18ia  landerstrarten,  T. 

Improved  Acricniture,  and  iTn  riiininsiiiia  if 'iw||j.''M 
Property  Tax,  and  Poorli  Rates,  &c.    Land.  Sw. 

1S16l  Anderson,  HWiant,  fanner,  AngiudiiTv 

Obserrations  on  a  new  Mode  of  StarUi«  C^  fm^ 
adapted  to  M'et  SeaMxu ;  recommf-ndiiw  a  Fton,  fma-^'-' 
practiirt^,  by  which  corn  may  be  etackcdwlth  adtast^p  as 
after  being  cut  down.  gvo. 

1818.  MacwilUam,  Robert,  Esq.  axchitcet  and  it^ 
vevor,  London. 

An  Essay  on  the  Origin  and  OpcnHan  <f  theDrrB«:* 
which  are  annexed,  Saggnstions  lor  the  Cahi«atiB  'd  Foi 
Tr«es,andan  Abstract  of  the  Forest  Law*.   4id. 

1819.  Radrliffe,  Rev.  T. 

A  Surrey  of  the  Ilmbandrr  of  rMfiiii  ad  Wain  ri- 
ders, made  ondar  the  AatfaarMy  of  the  DaUia  Fna( 
SocirtT.    8to. 

1819.  H'iUiams,  T.  W. 

The  Farmer's  Lawyer ;  oontadnfa^  the  Wbsle  af  6r  Li* 
and  local  Ca«iomB  in  rmrd  to  Agricntaaal  foa^ai,  P» 
parties,  and  Pursuits    8to. 

18ia  Swinboume,  R. 

The  Farmer's  N'ew  and  ComplcSe  AcoooM  Ba^ 

1819.  Blackie,  Fronds,  fint  gaidener,  sad  ste- 
wards steward  to  T.  W.  Coke,  Ekl  of  Holkhia^ 

1.  A  Treaiiae  on  the  ManuesMnt  ^  Hete  mi  B^ 
row  Timber.    l«m» 

t.  On  the  Econooqr  of  Farm  Yard  Mane,  fte.    Ite- 

3.  On  Mildew,  and  the  Culture  of  Wheal.   Ita*  ISU- 

■  4.  On  Smut  in  Wheat.    Itmo.  18«. 
1S20.  Rifby,  Edward,  M.D..  F.L& 

'  1.  Framllnatutm,  its  Agricnltore,  «c-  fatda^vArSai' 

m«  of  a  small  Parm.    8*0. 
S.  Holkham,  iU  .'Vgricnlture^c  8to.  ItSL 
182a    Grisenthwaite,    WiUiam,    aaOtbearj,  rf 

Wells,  in  Norfolk.  -i-~«— ., 

A  new  Theoiy  of  Agricahnsc,  In  which  the  Natair  ff  ^^ 
Crops  and  Mannm  u  explained,  nuntr  vtraiiiBti  rtrf^'--^ 
are  exploded,  and  the  Application  of  denes,  (iTi««,  !*»' 
Chalk,  dec.  determined  on  scientific  PriBa|>ta.    ltm». 

1880.  Beatson,  M<-^nr- General  Aletn^tr,  f- 
merW  governor  of  Sl  Helena. 

A  DeicriiMion  of  a  new  .Vgriraltural  Iiuptew»<:  *^- 
by  ttie  Power  of  One  Hone,  perfimiH  a  Vanei;  ^Of»r^-» 
m  Cultiratlon,  at  the  Rate  ot  Three  AcrKpcr  Oi?-  •«• 

18^'0.  Mather,  John,  Cactle  Hill,  Canerf  G^« 

The  Parmer  and  Land  Steward's  Amktmt ;  m,  s  ^prry^  ^ 
Parm  Book-kee}iine,  exhibiting  ta  a  coocte  mdus^  ^■^■ 
the  Transactions  in  the  arable,  gn&kig.  ad  vsK^f^-'  -'^*' 
partmcnU ;  a  ceneral  Caidi  .\ccount :  nd  aa  AtdmH  < ^ 
Charge  and  Dikcharge  apon  each  Mnartaaal;  tbc  i^** 
selected  from  Books  of  real  "" 


1830.  Johnson,  Cuthbert  WiUiam, 

An   Essay  on  the  Uew  of  Salt  fcr  Agikitanl  P«n*s 

with    Instructions  tat  its  Emvlofmcat  m  a  Mibt.  mi.  ■ 

the  Feeding  of  Cattle,  Jkc. 
IMO.  Towne,  L. 

The  Farmer  and  OraxietS  GnMe.    8i» 
182a  Burrtmghs,  Edward,  Bw.  _ 

EMaw  on  Practical  Husbandry  and  Karri  BcwasT.** 

1822.  Salisbury,  W.  formeriv  a  botaaicai  flBD«f^ 
man,  now  a  private  teacher  of  botanv,  4c 

The  Cottager^  Agrioiltaral  P liaakai    Itm^ 

1823.  Munro,  Colonel  Inne*. 
A  Guide   to   Farm  Ba&k^ctnieg,   Ifaaidid  aya  ■^ 


Pnwii»,  and  oiMn  ^  and  c^^oK%iM4te.   fcf***? 
<*     1822.  Napier,  Hon    WdUam  JoST^^^  ^ 
post  cuDUin  in  the  Roval  Nary ;  a  net-fnn^ 
of  tlie  rkstonl  Society  at  SeUOrbknt^  Ac 


Book  I.  FRENCH  WORKS  ON 


r. 


A  Tmtl«  on  PnoOoil  8*an  FWmliw,  m  wpfHeatAa  to  the 
MounUliMNH   R^on  of  Eurick    Pbrvtl.  and  Uw   PmCucbI 
iNstrict  of  Sootland  in  MMnl.    Wuh  Ensravlnai.    ftvo. 
1892.  Donaid,  R. 

A  New  Kyiicm  of  National  and  Pnetical  AffricalCnre;  with 
ULitri  for  improTiiifc  Koatei.  liood.  8nk 

Iftfi.  aeghorn,  Jamett  Em].  fonnerlya  practical 
Carmer,  now  editor  oT  The  Farmer's  Magaxine^  author 
of  the  article  **  Agriculture"  in  the  supplement  to 
the  Eneye.  Brit.,  and  of  varioun  articles  in  that 
work.  One  of  the  beet  modem  writers  on  agricuU 
ture. 

On  the  dgpwwl  State  cf  Affrieultare.   Edin.  Sto. 

182a  Fairbum,Joh». 

A  TiHMlie  upon  Breeding,  Rearing,  and  Peedlns  Cheviot, 
and  BUck  Paced  Sheep  in  Mffh  Dlatricta  i  with  Ohvenratioiu 
wt  lavirg  oat  and  conducting  a  HUmi  Farm,  &c.    Edin.  8to. 

1823.  LoWf  David,  Em]. 

f )bMrvailans  on  the  piuent  Riate  of  fjmded  Propcrtj,  and 
an  the  Praipecto  of  the  Landboidtf,  and  tlM  Fanner.  Edin. 
"Svo. 


Ert 
] 
del 
tlu 
mc 
h 
Ret 
I'm 
Foi 
Jo> 

pot! 

hex 

1 

¥ 

dti 

and 

Cot 

1 

K 

Loi 


4 

>  name. 


Sect.  II.     Bibliography  ofAgricu 

7111.  Numerout  works  on  agrictdture  are 
languages,  and  a  considerable  number  in  the  Itj 
these  are  translations  from  British  authors  than 
books  have  been  printed  in  the  Dutch,  Flemisli, 
Portuguese  languages,  and  scarcely  any  in  th 
notice  the  principal  French,  German,  and  Italit 
add  a  few  American  books. 

Sdbsect.  1.     BiUiog^phtf  oj 

7 1  IS.   Of  French  hooks  on  agriculture  we  have 

to  see  a  complete  list  are  referred  to  the  Bih 

virhich  are  given  the  titles  of  upwards  of  2000  ^ 

on  gardening.      A  general  idea  of  French  culti 

irom  the  Nouveau  Cours  Comj)let  <V  jlgriculture, 

piled  by  tlie  members  of  the  Section  of  Agric 

whose  names  are  given  to  the  articles  he  contribu 
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conM 

2. 
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tec 


.  1589.  Etknne,  Charles,  et  J.  ZJebauU,  physiciana. 

,  Etienne,  i.e.  Stephanut  or  Stephens,  in  the  b^lnning 

of  the  Bixteentn  century  published  varloiu  •maU 

tract!  on  Gardening  and  other  rural  topics ;  and  in 
f  1529  he  collected  them  together  and  published  them 

'  under  the  title  of  Pnedium  Ratticiim,  treating  of 

fvardens,  trees,  vines,  fleUs,  meadows,  lakes,  forests, 
^  orchards,  Ac.     Having  married  his  daugl)ter  to 

^  Uebault,  also  a  physicuui,  they  afterwards  studied 

L  agriculture  conjointly,  and  published  the  Maison 

^  HmtiqMe,  the  modern  editions  of  which  are  stiU  the 

moat  popular  agricultural  works  in  France. 

|l  1.  PrMium  Hotticam  {  in  fiiL 

S.  I/Affrtcidtttre  et  Maiaon  Ruatlqan.     Parli,  hi  4lo.  167a 
»  15(99.  Hesson  Jacques,  of  Dauphiny. 

I  De  i'Att  et  Science  de  tnmver  •orement  lea  Earn,  fiooroeft  et 

:y  Fontainca  cadtttm  mmm  Terre,  aniremcnt  que  par  )m  Mogrcna 

"if  VulicxinM  (let  AKrtcuiteun  et  Architoctei,  In  4lc». 

irj8S.  HegemotuPhUibert,  a  lawyer  bom  at  Cha- 
»'  lons-iiur-soaue.    Died  in  1595. 

j^  La  ColomUem  et  Maiaon  Riutlque.  oentenant  tme  Doacrlp* 


tion  dek  Douce  Mote  et  dn  Quaire  Saltoos  de  I'Ann^te,  avec  £n< 
•eiiroeinent  de  ce  que  leXabouieur  doil  fait*  tar  cheque 
Moiiu    Parii,in8To. 
ItiOe.  LetdUer. 
\f  Brief  Diaooun  oontenant  la  Manl^re  de  nefunir  le«  Vcnk 

6oie,  Ac.    ATee  de  Brilea  Fiirnrea.    Pufai,  in  4to. 

'  16M.  La0hias,  Barthctem§f  de,  valet  de  cbambre 

i  to  Louis  Xlll. 

)*  La  Fa^on  de falre et lemcr  ia Gralne deMftzien, let  #Uver  et 

re|ilanrcr,  gouTemcrleaVcnkiiaieaaCliniatdeFnince.  Parb, 

in  ISmo. 

1607.  Hnet,  EUe,  a  learned  professor  at  Bour- 
i-'  ileaux,  author  of  a  WQrk  on  land  surveying. 

Ij*  Maiflon  Champettro  et  AKrlcvltare.    Parte,  in  4ta 
IGiiS.  Patin,  Charles,  son  of  a  physician  of  that 


^  Taalid  dea  Tearbci  ComboatiblM.    Parb,lB4to. 

;?  1703.  Uger,  Louis,  born  1658,  died  in  1717.    In  the 

*'  latter  part  of  bis  life  he  seems  to  have  been  a  book. 

r  seller,  or  an  author  by  proression. 

I.  l)ictlonnaira  IMatnd  dm  Termet  prDprea  k  I'Agrletdtim, 

,  Btvc  leun  DeHnitlom  et  JStymoioRiok    Farl«,  In  ISmo. 

:*.  t.  La  NoaveUc  Mai*oa  nistique,  ou  Economie  Gtetfraledw 

«>,  Biem  de  la  CaniiNucne.    Parl^  «  vola.  in  4lo.  1755. 

.•  3.  L'Economie  (Hkitinle  de  ia  Campagne,  ou  NouTeile  Mai> 

1/  aen  nutiqua.    176V. 

'4  4.  Noareau  BjMeme  d'AKflouilure.    3  vola.  In  8to.  I77A. 

"y  1749.  Boucher,  d'Argis,  Anlonine  Gaspard,  advo. 

..  cate  and  author  of  some  works  on  jurtaprudence. 

^  (Vxle  Roral,  ou  Maximal  et  H^Klemena  oonoeniant  Im  Jiicna 
de  la  i'anipagne,  X  volii. 

.  .  174S.  Mkumwr,  E^-,  Antoine  Ferckault,  skvr  de. 
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4.  Manual  ihmI  et  Awnonilum  do  Plantak  aontasMnt  tear 
VnmiMt  poor  In  UdMW  eeooomlqaai.  Faria,  In  ISmo. 
17k5. 

A.  HMoira  del  Inaecia  iitlle«  k  llfonune,  aux  Anlnuuiz  et 
BUS  Arta.    ParK  in  iVnio.  17S5. 

fi.  TnM  lie  U  P^he,  oa  IMit  de  douinettre  \f%  PolMons  k 
I'Bmptre  des  HomnMs,  Prfodd<<  da  I'Hittoirc  NaloreUe  de  ce< 
Animaax,  in  ISmo.  I'HO. 

7.  Dl'wertaUnn  mr  In  Brtterare  et  la  Poirte,  lafor  Culture, 
M#thode  pour  en  tirer  du  Sucre,  /kr.  fol.  17H7« 

H.  INnertatlon  sar  le  Cochon,  in  fol.  178'J. 

9.  Diviettatkn  inr  le  Lin  de  8Iht>r1e.  In  fnl.  1799. 

10.  I)l«aertation fur  la  Taupe;  le»  nfoycns  de  la  prcndxc^  bi 
fol.  I7'M). 

11.  Diaaertadon  «ur  te  Tiraee  de  la  Sole,  In  fbU  1799. 

Itf.  Manuel  Tatiacal  et  Sumatatoire  d«  itlantes,  ou  Traitd 
des  riantes  qui  MNit  ptapna  a  fMre  ^t^rnoer,  arec  la  M ani^e 
de  cultivrr  le  Tabac,  de  le  preparer,  et  de  Juicer  de  aot  boos 
hfTeeU  dana  la  Society.  In  8ro.  1799. 

1.^  Manuel  Territorial  d««  Plantci,  In  Rvo.  1709. 

14.  Manuel  V«tMnaifc  det  Planter,  in  8*0.  171*9. 

15.  M^rootre  nu  le  B16  de  Sm}mt«,surUe  B\t  de  Tnrquiew  to 
MiUet  d'.ifV-ique,  et  la  Poherlw  d'AbyHinM.  PUatn  Alimeo' 
taires  Dour  rHommc ;  in  8va.  18^4. 

16.  Alemaire  mr  la  Manl^re  de  ftanner  del  ProtaieB  Nato 
Idles,  in  Sto.  1805. 

nm.  TurbiUyth  LoHu-Fran^oU-Henri  de  Menon, 
Marquis  dc,  a  proprietor  in  Anjou.  who  had  been 
In  the  army,  but  who  retired  to  his  estates  and 
broke  up  and  improved  a  number  of  acres,  of  which 
he  pubhshcd  an  account,  welt  known  at  that  time 
in  England.  Arthur  Young,  when  in  France  in 
1787,  W.-1S  anxious  to  visit  the  Marquis ;  but  after, 
with  difficulty,  finding  out  the  estate  of  Turbilly, 
he  found  the  Marquis  had  died  in  1776,  having 
ruinol  himself  by  establishing  a  pottery.  Tlierc  is  a 
very  interesting  account  of  this  visit  in  Young^s 
Tour,  part  I.  p.  294,  et  seq. 

1.  Memoire  nOr  les  I)«Htichemciia.    In  ISnto. 

2.  Pratique  des  DMrichemem.    Paris,  In  Dtaio.  1701. 

1761.  Gui/lot.Julie)uJenn^aeqws. 
I>iMx>uri  sur  les  Branchm  d' Agriculture  lea  pint  aTantageosea 
k  l«i  ProTince  de  Normiindie. 

1761.  Neuve-Eg/ise,  LauU-Joteph  Bdlepicre  de. 
An  officer  in  the  army. 

1.  L'.Aeronomle.  ou  Corpa  complet  dca  Prlncfpca  de  rAgri. 
culture,  AC.    8  von.    in  Hto. 

t.  Ikiwtswic  Affronoouque,  ou  le  Guide  dea  Labooreurs,  In 
8T0.    1762. 

1762.  Degplaces,  Laurent- BenoUt. 

1.  Pre»ervalir  contro  rAfrromanle,  ou  rARricnlture  rMuIte 
k  tea  Trxi«  Principet.    Paris,  in  12ma. 

«.  Histoire  de  r.\(friculturc  ancienne,  extralt  e  de  PHIttoine 
Naturellp  de  Pline,  avtsc  dea  Edairciaaemau  et  dea  llctnarquea. 
l«mo.  ITfi.'i. 
1762^  Despommkrs. 

l:\xx.  de  k'enrichir  prompteracnt  par  I'AsricuItnre.  Pails, 
12mo. 

1762.  Lt^faUle,  Qcment,  advocate,  and  member 
of  several  societies. 

1.  M^moire  sur  le*  Moyens  de  multiplier  aisiment  lea 
Fumien*  daiM  le  Pays  d'Anni*. 

1.  Eh«ai  sur  THiMoire  naturelle  de  la  Taupe ;  nir  lea  dif> 
RircTM  Movens  qu'on  pcut  pmployer  pour  la  dtHruire.  La 
lUK-holle,  in  l^iino.  fijt.    17fi,S. 

1762.  VEtang-de-ia-SallCj  Shnon-Philibert  de,  of 

Rheinis,  a  lawyer. 

ne«  Pralriei  artlficiclle*,  on  Moren*  de  perfeclionner  rARri- 
culturr  »Lin»  toutes  let  Provincw  de  Frnnce,  nirtout  en 
rhampjunie.  par  I'entretien  et  le  rcnouvelU-iruTii  «le  rEnpcniit 
ntec  un  Tralti?  *ur  In  ('ullure  de  la  Luzerne,  du  Tr*He,  et  du 
Sainfoin,  et  une  IH^iierutlon  tur  TExportatian  du  Bl^.  Paris. 
Svo.  ^ 

176J.  Barlhcx  de  Marmorieres,  an  officer,  secre. 
tarv  of  cmbaMy,  and  member  of  various  societies. 

Memoim  d'Apriculture,  &c.    8vo. 

IT^y   Diiverpe^  a.  phvsician  of  Tours. 

AnalvM?  rhtrnitiue  de%  'forrc*  cle  la  Province  de  Touraine, 
des  ditliTens  F,n>;rfti<  prm-res  ft  le*  ani^Iiorer,  et  des  Semences 
convenabU-?*  h  cliaque  esp^wr  tic  Terre.    Tout>.  8»o. 

17«i3.  Fran<;ou,  yichulxiSy  de  Neufch&teau,  mem- 
ber of  the  IiiKtitutc,  the  Senate,  &c.,  a  distinguished 
member  of  the  Paris  Agricultural  Society,  and 
author  of  numerous  iJajicrs  in  their  memoirs. 

1.  Avis  mix  (Tultlvateurs  et  Propri«?tairfc»  de  Troupeaux, 
sur  I'A melioration  des  Lnincft.    Pari-*.  8vo.  an  vli. 

2.  Kssai  sur  Ie»  .Moyeii*  de  firer  V»  narti  le  phi«  avan. 
tARVux  de  I'KxploiUtion  d'un  Domaine  oom*?,  ou  Sy»t<^me 
d'AKri'u'ture  i>our  lu(  petibi  Proprivtairet.  Neufvhoteau. 
8vo.     JT'IO. 

.1.  F^'!il  «ur  1a  n4<ccsKit<(  et  le«  Moycns  de  fjure  entrcr  dans 
rinitruotion  puhlii|ue  rEnsciRnt-ment  ilc  I'Anriculturc;  lu  A 
U  Socit't*"-  d*A>;riculturr  de  I-1  Seine,  S:c     8vo.  1H02. 

4.  llaitiKirt  .sur  Ic  PerfectionnwiuTit  des  Clvuruen,  fiUt  A 
\-\  Soi-ic<^  Libre  d'Agriculture  du  Ik-iiortvinent  de  la  Seine. 
Paris,  Kvo 

f>.  1U-;«ertnIre  utdvcnel  eC  raisoontf  dWgrieullnrB.      Paria. 
12mo-  1S04. 
1760.  Prefontaine. 

MaiMm  Kw«t]que  h  I'Usafir  des  Habitant  de  la  partie  de  la 
France  ^luiiwxiale,  connuc  <aiu»  le  iNom  de  Ca3fenne.    8vo. 

1763.  Thicrat.  An  ofticer  of  the  royal  forests, 
author  of  some  trarts  on  gardening. 

Instructioirt  famili«SreN  en  fonne  d'Fkitreiien  mt  lea  nrin* 
<  i\».iux  Objebi  qui  cuucvniant  la  Culture  dc*  Tcrrcs.  nris. 
I'^ni". 

I7()4.  lierirnmi,  rjh\  a  rlorK.vman  at  Orbc,  in 
Switzerland,  and  member  of  various  societies. 


tas  Ptfllfll  larv 
la  CaBsape.    »••■ 


1.  Traltr  ils  I'lrrtetlaB  dai 

1.  Eleroeiu  d*AfCi1cuhnie,  fticKUt 
aonneiiMDu,  4  I'Utage  du   Peupie  de 
1774. 

17&k  Bertrand,  Jean^  bnAher  of  Elte  B. 

De  I'Eao  reloUvement  ji  i'Econonaie  Rastiqae,«a  Tafe  k. 
rirriaatton  des  ines.    l.vont,  Itmo. 

176i.  DupofUf    of  Vemouns,  fanatAy  itOBBba 
of  the  constituent  assembly. 

1.  Lettxe  sar  la  Ditnhrvnoe  qui  ae  troave  atie  la  t^mii 
«t  la  Pcclte  Culture.    Soiaona,  8«4k 

8.  Journal  d'Aitriculture,  Ate.    8vo.  176S. 

1765.  Ckambrau,  Louis,  Marquis  de,  an  aaatfccr 
ap{)le  grower  and  cyderist. 

L'Art  de  CulUvvr  let  Pommiera,  laa  PiMbi  ct  *  he? 
lea  Cidrec,  telon  lUtaice  de  NannaadSe.    Paris,  Ite». 

1765.  Sarcty-de-StUierest  an  officer  in  the  smy, 
and  **  gentilhomme  servant"  of  the  kiBf. 

1.  Agriculture  ezpMmentale   4   rUfage  da  ai^icaknov 
Fermiers  et  Laboureurv    Paria,  IXmo. 

2.  Court  contpleC  d*Acrtc«ltui«,  <m 
cet  Art.    1788. 

1768.  Le$bro$uie-la~rer$ane,  Lams,  of  XsrvilK 


^,  Bf 


Panto  de  rAr>- 


Imtructif  et  kb^ 


Traits  de  la  (iannoe,  ou 
Rapport  Jk'cette  Plante.    Svo. 
1/68.  Marchand,  Jean- Henri. 
Lea  IMa«eniena  ChampAtm.    S  toIb. 
176S.  Patteau,  GniUannw-Ltnus 
Sens,  author  of  a  work  on  bees. 

ObMTTatione  et  KzpMenoes  mr  diiitwi 
culture.    Sens.  8vo. 

1769.  Ckantfolton,  a  clergynian. 

Manuel  des  Champs  on  Recocil  choisi, 
lant  de  tout  ce  qui  eat  le  nln*  I'Ule  et  le  {Jus  N^oaMiR 
vivre  a«cc  Aiaanoe  at  AgnAacnt   4  la  Caotpaipv.    t*s^ 
iStmo. 

1769.  DeBrete. 

E»ni  sur  le  Haras,  on  Examcn  dea  Mo^eiu  ^«^»  y*^ 
^tablir,  diriaer  eC  nire  proap^rer  Ics  Haras:  >un  iTlv 
Methode  Aulle  de  Uen  Examiner  lea  Chevaux  qae  rent  m: 
acheter.    8vo.  fij;. 

1769.  lUgttHd  de  risie,  of  Crest,  in  DauphiDT. 

M&noire  mr  la  Culture  tie  rEaparoeCtc,  ou  Saimaia.  hrs- 
Sfo. 

1769.  SieHor. 

1.  M^moire  et  Jounal  dTlbserTationa  sar  kt  Mo^nr.  ^ 
ftarantir  let  Olivet  de  la  piqtiTV  des  Imectis.  et  mnnH*  'H^ 
thode  pour  en  extraire  rHuUe  Hus  abondJtate  ftr  r'r '  '  ^ 
d'un  Moulin' domestique,  awe  la  Mani^re  de  iajfU^'-^* 
tonte  RanciNoite.    Paris,  l2mo. 

2.  M^moinai  sur  diverse*  ConRtructtena  en  Tene  m  it  i. 
propres  ii  fjdre  ionir  lot  petiU'M^na^u  de  rEoa— nr  4kt  i'*> 
twslibles.    Pnitiers,  8vo.  iHtM. 

1770.  Amiat,  Le  P.  missionary  at  Pekin. 
R«flvxions  Bur  I'.^Krimltnre  et  sur  mtx  qei  s';  onun"^-. 

Un^es  de  IVnoRe  de  la  Vide  de  Moukden  et  de  «n  K-  r~ 
Pofme  coroiio^  ^lar  Kien-Lonir,  Kmpereur  de  U  <>;«' ''  -* 
la  Tartarie,  acmellement  rvfcnant,  tnahtit  »n  Fransi--*  '^'  ' 
P.  Amiot,  et  Buh!i£  |ixr  M.  Desui^pics  Metnbre  dr  rJiCLt'  < 
Royale  des  InscriiHions  et  Belies  Lrttrea,  et  Pw*>-^-b?  *^ 
I^nftiies  Orwntales  au  CoUcice  Royaie.  Paris,  S««>  '-^ 
Ottvrase  cat  ctuienx  ioa«  plu2>  d'un  rapixirt. 

1770.  Beauiue,  AntAony,  an  eminent  Frencb  f^- 
mist,  was  bom  at  Senlis,  17S8 ;  died  ISn5. 

.^I«5moirc  «ut  les  Arjtiles  on.  R«™:berch«  Mir  la  Ns?^  ' 
Tt'iie*  les  plus  propres  a  I'Aiericalture,  et  tar  let  M*"'-"  ^ 
fertiliMrr  cclies  qui  tont  Sterilea.    Paris,  dro. 

1//0.  Rienu 

EnrvclopC-die  Eronomkrne,  ou  Sv«l#Trje  ste^rai  o"F.^«^^ 
rustique,  contenant  lea  n»eill«MTe»  IVittques  poar  frr-i^r  ' 
TerrvK,  la  conservallai  des  CinUn*.  flee,  par  qo*tseo  ^'^ 
hres  de  la  SociAe  d'Aiericttlturc  de  Bcxne.     Yvtvt^A,  1>^ ''' 
8vo. 

1772.  Rotier,  Frant^ois,  bom  in  I^rom,  in  I7K  ^•'- 
killed  there  on  the  2i)th  September  lTlt%  dur  .*  -< 
siege  of  that  city,  by  abomtishell,  which  btir^'  "^ 
shattered  remains  in  the  ruins  of  the  aftutti^  »t 
which  he  occupied ;  he  began  his  canrr  »  f 
author  by  writing  in  the  Joumai  de  Phfo^*-  "^ 
d'Histoire  NatnreUe,  of  which  Gauthicr  Datoty  bv 
etiitor.  He  next  occupied  himself  wnh  bi»  ap-  *- 
tttrnl  or  rural  dictionary,  the  work  bv  »^ '^ 
he  is  chiefly  known.  He  cultivated  s  U.^- 
near  Beziers,  which  Arthur  Young  went  ti'  **: 
when  on  bis  tour  in  France  in  1787;  but  th*  A^^' 
had  left  it  on  account  of  the  Bishop  of  Brsien^  a^' 
kept  a  mistress  somewhere  near,  and  for  bi>  ^  -f'' 
commtxiiously  visiting  her,  g^t  a  road  made  »^<^ 
the  farm  at  the  expence  of  the  prcrvinfc.  Th'*  '*• 
casioned  a  quarrel  between  the  At^aod  tbf  b^il^^ 
which  ended  in  the  former  being  obhgcd  to  qur.  ^  ■• 
farm.  The  AbbC*,  like  all  other  men  who  cV.^r 
from  common  practices,  was  looked  on  85  a  torrj 
and  wild  cultivator,  and  becattse  be  paved  hi.«  >?^  *> 
and  cow  houses,  it  was  reported  by  hb  B«ii:^ -^ 
that  he  paved  his  vineyard.  He  wrote  a  pvsx 
raanv  works,  chiefly  on  agriculture. 

1.  L'Art  du  Macon  pnrar.cxoait  da  Jo«a«i  4^lt>'(^ 
dons  sur  la  Phrslqne.  in  IVmoi. 

2.  Traittf  de  la  rocilleure  Manirrr  de  cnMvw  It  Sv*^  '♦ 
le  CoiM.  et  d'rn  extraJre  une  Hui^  I^yenittce  iW  ^    -* 
▼aiw  GoQt  et  de  son  CIdenr  il^vun^-sblc.    Paris,  ta  '(v^  '■  •  ^ 

3.  C<»Mis  Conipk*  d*.\Krii  ulturr,  TlwweJ^.  '''™'  -Tr 
Econuaiique,  ctr.  <m  Dtirtliiruiaiiv  nidvaad  d'.Wxatox  >  - 
vote,  in  4  to.  17%. 

177s.   Hewn,  Gabriel   Lcvpold  Otrin  i^.  ' 
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17BU.  CofiMeu,  AhU. 


ikwlU. '  rub.  In  Itns-  inc  Kf. 

IMrr<  XnitT,  ■uthor  oT  Turioiu 
inE  And  ruTAl  '"l^c*^  ifc„  „m 


CamrtifAerhMilMrv;  he  b  miTOr  orEnahtfrn,  And 
hAi  A  touU  gAiden  Uiere,  rlcbei  tucked  with  rare 
|>linu  IhAn  inr  other  in  Europe  of  iu  lUe.    (Sm 
£JUK-  oTGarrf.  p.  Ilia) 
Tri^ *  nuMU,  ^i«i imFUiar'Hi  AUaMuUrtiwInZ 


niUhed  pAtrM,  fiuindn  oT  Tirlous  uteAil  iniiili; 
BoiM,  iBd  ■ulHar  of  ihaiit  ivciiecu  for  the  jAMi 


%  *fiblMh*QO*  A**  f™|n»»W*"  nirta<.Jaiinul  fCEfW- 

I78{-  PArmenlicr,  D*r«ii,   And   oUien.     See 

"iW  BwaoW,  (farfirt,  of  Boulogne,  where  he 

liihed  «lue<il1  AAnlcijiDe  work.     <Evve.  of  GaM- 
liLliSI,  AD  tSK) 


1787.  Bnnuaniet,  Pirrrr-Harlr  Aafpair,  mem 
orihe  ICKlilitlre  AucmblT,  of  the  nmiaieiloi 

the  Meifioirt  ortiieFarEi  AerieulturAl  Aockett. 
1.  AniM  ninlt.  «  CUMrki  irUian  daCiKunli 

1783    Oiqial.  Bin 


At  Lrona  in  I7M,  ■  naloiu  ^culnirlrt,  vtd  isucl 


nW,  CaUr,  L.  A  i«ieit  nl  the  Dntorr  Autl 
kome  mfteorDla^cAl  Cnxctf. 


0  l-AaMkbl^NulVK^lDj    rU*w«  db  Ihmrili 


liAi  paid  preAt  AtlenQon  to  the  Uerino  breed  of 
[heepi  Andthe  Ao^dta  VArlctt  DrAoat,Df  which  go- 
retninnil  hAi  inn  A  lAtgellock  under  hiieare. 

I.  JooniMl  d'Anlculun  t  rtlniii  im  \itaum  it  U  Sm. 
179£    OWrxnu,  Franaiii,  (n  archltece,  but 
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ndlqii*  kt  Q■■ltty^  dM  fwrra  pra|n«>  n  PM,  to>  Eftdults, 
&c.  Traits  mr  let  Manufiu-turat  ct  In  Mabona  de  Cam* 
M|pie.  Traltij  qui  emeifme  le  nouvctn  Pia#,  la  Manicrc  de  le 
lk&  Ion  de«  PIumk,  det  Ndget  ct  dca  Priiuae.  8to. 

1792.  0/irirr,  G.  A. 

IftoMlre  cur  la  Cauw  det  Rceollct  altemesde  lY)li«1«r :  du 
toft  que  Ici  OUvien  <|iroii«ent  TAnnte  de  la  MauvalM  Reoolie. 
Movcns  de  m  procurer  det  Rccoltei  annueliea  et  diminuer 
le  Notnfare  dee  IrMectei  Ronfceun  det  Olive*.    Pari*,  In  Svo. 

1791  Belair^  A.  P.  Julienne  de^  an  engineer,  for- 
merly  in  the  aervioe  of  Holland  and  F^UMla :  he 
ha*  written  also  on  military  subjects^ 

M^moire  vox  In  Mojeiu  de  parTenir  t  la  plus Vrrande  Per> 
fcrtion  de  la  Culture  et  de  la  Suppteaaon  act  Jich^res.  in 

8VD. 

1794l  Bertrdnd,  incpector  general  of  roads  and 
bridge*. 

Arb  important^r  I'Ecanomle  Pditlque  et  Rurale  des  Pay* 
de  Montacnct.  et  tur  la  Cause  et  lea  Efiett  proRreMiTi  dee 
Tormu,  he  Paria,i>i8To. 

1791.  Fontatardf  Jean  Francois  de^  of  Lorrain. 

PrlnciMH  ml«mn^  d'  Asriculture,  ou  rAfpiculiure  d^mono 
Utt  par  W  PrincipM  de  let^himle  Economique,  d'aprAs  let 
OtMerratinns  de  plu^icun  8avan« ;  Ouvmce  traduit  en  Fran9ais, 
aur  la  V'er«ion  Latine  de  Jean  Gottschalk  Valerius  de  Stock- 
holm. Paris,  an  ii. 

1794.  Hnxard,  Jean  Baptiste,  veterinary  surgeon 
of  Paris,  and  member  of  several  societies ;  Madam 
Huiard  is  the  principal  agricultural  bookseller  of 
Paris,  as  Harding  is  of  London. 

1.  Biwai  nr  le  MaUdim  qui  aflectent  Ics  Vaches  laititees 
de«  Bnriront  ile  Paris,  in  8to. 

%.  Corote  rmdu  S  I'hutitut  de  la  Vente  det  Lainet,  et  dc  161 
B^tEB  du  Trou|i^ait  National  de  KambouiUet,  faite  in  prairial, 
anix.  In  4to.  1801. 

3.  Comte  midu  S  la  Clasw  de*  SHencm,  Mathema<iquc9  et 
Phjkiquet  de  rinrtiiut  Nalional  (lt>t  Ameliorationt  qui  Re  font 
dant  rEuhli&^ement  Kiiral  de  Ramhouillei,  et  Princiimle. 
ment  de  celle  de  B^tet  a  Laiiie  et  de  laV'enie  qui  a  eu  lieu  le  ^6 
piairial,  an  xi.  in  4to.  im*^. 

1794.  PreaudeaHf  Chcmillif  Eugene. 

Det  Halct  conud^n^s  comme  (!;i6turc» ;  de  lem  A  vaataitea 
•t  det  Mo;en«i  de  len  obtenir,  in  8 vu. 

1795.  Cels,  Jacifues  yfariin,  member  of  the  Insti- 
tute, of  the  Pans  agricultural  society,  kc 

1.  Annualrc  du  Cultivatcur,  ou  Reiitrtnirc'  unircrtel  d'.lg- 
riculture,  in  4to. 

S.  AtIs  sur  let  Ri5roIte«  des  i;raltfs,pi]MiApar  leContell  d*A|;- 
riculture  du  Minislth-e  de  I'lntcrirur.  lUris  in  Svo.  (an  vi.) 

^  Inttruction  tur  let  KfTetK  des  Inondations  ct  deborda- 
ment  det  Hiviere*,  relativcment  aux  Prairies,  aux  IlecoIte»  de 
Point,  in  8to.  XWH. 

1797.  GUbert,  Francois.  JJUahrc,  born  at  ChAtelle- 
rault,  in  1757,  died  at  St  lldefonso,  near  Madrid, 
in  1800,  when  in  search  of  a  flock  of  merinos }  a 
man  of  great  seal  for  agriculture. 

1.  Instruction  tur  le*  Mojrenft  In  plut  pmpret  li  assurer  la 
Propa|{ationdes  B^tes  i  Laine  de  Raced'KiipaKne  et  la  conaerTa- 
tion  de  cette  Race  dans  toute  sa  puret^,  public  pai  le  Conseil 
d'Agriculturr,  in  Bvo.  i 

it.  Af  ^moire  tur  la  toute  du  Trouneau  National  de  Rambonil- 
Ict,  la  V'cntc  de  sc*  Lainot  et  de  ties  Production*  disponibies.  in 
4to.  1797. 

3>  Rechcrches  sar  let  Eqi^cet  de  Prairies  artificlelln  qn'on 
pent  culUver  avec  le  plui  d'ATantage  en  Fnnce.  '  Paiu,  bi 
ISmo.  1799. 

1798.  Barbe-Marbois,  of  Mets,  who  filled  various 
civil  offlcea,  and  was  a  grand  officer  of  the  legion  of 
honor. 

1.  Culture  du  TrMe,  de  la  Lttseme;cC  du  Salnfbin.  Metx,  In 
8vo. 

V.  Im  RIchcMe  de*  CnltlTnteun,  ou  Dlakignn  entre  Benta- 
min  JacMre  et  Richard  TrMle,  LalMKueuni.  tur  la  Culture  du 
TrCfle,  de  la  Luseme,  et  du  Sanfoln.  In  8vo.  180:^. 

1799.  Lasteyrie,  Charles- PkUibert-de,  member  of 
various  literary,  philosophical,  and  agricultural  so- 
rieties,  an  active  patriot  and  general  philanthro- 
pist 

1.  Tndttf  des  BAteti  Laine d'Etnaffne ;  lenr Vo3ra|Eff«.la  Tonte, 
Ic  Lavage,  et  1«  Commerce  det  Ijaincs,  In  (.'rumw  qui  aannent  la 
flnetw  aux  Ijaincs  :  auguel  on  ajout^  THUtorique  det  V'oya^tn 
que  font  In  Moutan«  ae<i  Boucnes-du-RhAnc  etceux  du  Ro,r- 
Bumede  Napln;  l*Oriiiine,  Ies8ucc6i.  I'Kut  acluel  du  7Vou> 
pcau  de  RamlKniillet,  et  In  MoTcns  de  propaner  et  decanter- 
Tcr  la  Race  Etpannole  dant  toute  ta  purettf.  in  8Tn. 

H.  Hlttolre  de  I'Intraduetinn  dei  MoutoDs  A  Uine  fine  d'Et. 
pytne  dans  le*  divert  Euu  de  I'Europe,  et  an  Cap  d^  Bonnf- 
Bspifrance:  Etat  acturl  de  en  An'maux;  diflVrentn  M ani^m 
dont  on  InAdve.In  Avantagn  qu'en  rrtlrenil'Aicriculiure,  In 
Fabrimin,  el  le  Commi'ire.    8  vol*.  In  8  to.  18f)3. 

5.  Mtfmotres  sur  dilTerens  poinU  d'Ecanomie  Runle.  Paris, 
an  Till. 

4.  Du  Cotonnier  el  de  ta  Culture,  on  Trait^i  'nir  le  dlventes 
Rmdcctde  Cotonnien,iiur  la  Patbibiliut  et  ktMojrens  d'accll- 
mater  cet  Arbutteen  France,  tur  ta  Culture  dans  diffident 
Pays,  principalement  danit  l«  >fidi  de  I'Eurnpe.  et  kur  In  Pro- 
prl^t^et  In  Avaniaitn^oonoiniqueH,  tndu»tiielii,  et  oommer- 
o^iux  du  coton.     Fnrl«,  in  8»o.  avec  Planch.  1808. 

6.  Collection  de  Marhines,  d'lniitTumen!!,  ^.  emplov^dani 
I'RcnnomIe,  Raralc,  Dotncstique,  et  Jndustriale,  d'apr^  In 
detains  faits  dans  diversn  jtarticsi  tie  I'Europe.  tt  vols,  in  4to. 
XOO  Planchnavcc  Tcxtc.  Parts,  18U). 

1800.  DueouediCf  a  great  bee  roaster. 

Notice  tur  In  Tourbieret  et  cur  le  Manltire  de  In  exploi- 
ter ;  aret  1  Art  d'en  cr^er  dant  toutn  1»  Propri((t^  Ruraln, 
pour  anicmenter  la  QuaaUttf  dn  Engrais'et  det  Combustibles. 
I»l9  of  Viialne.  Svo. 

180O   Fabre. 

Euaitoria  Tlitatie  dnTorremet  desRiTl^rvt.  wmtenant 
let  M,o?5QB  In  plus  Kim)>ln  d'en  empf  rl>rr  if*  lUivvijret,  d'en 
Ti^rArir  le  L4t.  et  d'en  farilitcT  la  NaTi^ation.    Paris  'nTto. 


of  ystnal 
aftcrwanis  d 


1801.  Dralet,  of  Twilome,  cutii'i  fitm  of  fcrea*. 
member  of  several  societies  In  1810,  his  H^e 
CoMter  had  gone  through  nine 
Agronomiqurt  315.) 

L'Art  du  Taupier.  in  Svo. 
Inul.  LacosfCf  of  Plaisance,  proft 
History  at  Clermont-Ferrard,    and 

morals  at  Toulouse. 

QuHqan  ObserratloDS  cvncomant  TAgiiceJiaie  dot  in 
Mantscon  du  Department  do  Pu;-de-I>6n>e,  ia  8«a. 

180^.  Daubenton^  Jean  Lotus  MariCy  co-o^enur 
with  Bufihn  in  the  compoaition  of  hu  Nxtural 
History.  *•  Buffbn.'*  says  Cuvicr  "  only  listeocd  u 
his  imagination,  while  r>aid>enton  always  dres>ied 
the  influence  of  that  frailty  of  his  mind  * 

Instruction  pour  Ick  Pmprietaim  de  Traupcns,  b«cc  iwk- 
tm  ( lu«-raKn  tur  let  Montons  et  fwr  las  l^iac»,  tn  S^ 

1802.  Frontage  de  Feugre,  C  Michel  F.,  vetpriBrr 

Crofessor  of  Alfort,  and  author  of  many  vorii  cb 
is  profession. 

DnChenillet,  dnAndDCS,  Kdet  afa«cns  d'nM**"*** 
Ravacn.    Paris,  Sro. 

1802.  P«c/rt,  Charles^  of  Geneva,  one  of  the  c»- 
ductors  of  the  Bibiiotkeque  Britamwuftte. 

1.  Faits  et  obterrattant  oonceraaat  kt  race  dn  MAcoa 
d'Ekpaipie  k  I.iaine  superfine, et  les  Oicwtaiif  ii,  io  &«iv 

8.  Quelqun  fiUts  cortccmant  la  Race  des  M  Ainaa  tfTquct'f 
a  Laine  superfine.    G^-neTc,  in  8nk  fig.jui  Tiii- 

3.  Coropariiion  de  tnns  Chamics.  8to.  pn.  12&.  a«cc  ftede 
Gfn^Tc.  18«. 

1802.  Rauch^  F.  J.,  engineer  of  roads  and  bh«^^ 
Harmonie  bytiro  T^etale  et  Mt't^f^«J«nckpw  oa  R<^ii^  » 

sur  In  Movent  tie  recn*T,  avw  cat  ForMa,  la  Forredo  Tc— * 
ratura  et  (a  RiifO>lvit^  dn^SaisoiB  par  det  PlantahM*.  ni«c 
ntfe*.    i  foW  in  8*o. 

1803.  Depradt,  D.,  archbishop  of  Bfalines,  sisbis 
sador  of  Buonaparte  at  Warsaw,  and,  siDrr  t'u' 
restoration  of  the  Bourtwns,  author  of  various  ]iui - 
tical  works,  which  have  excited  considerable  irtcio:. 

De  I'Etat  dela  Culture  en  France,  «(  ^  tta  AfaA^tt^^^- 
2  ▼oil,  in  Svo. 

1803.  DcmrcAcv,  Cftdtrb-s,  member  of  several  nnr- 
ties. 

1.  Traits  det  Prairies  et  dn  leun  Imgatian*.  in  Km. 

t.  Aperru  (ien^ral  dex  FattitA.  t  tdU.  in  Sto.  (an  xU-} 
180^1  Sinety^  Andre  Louis  E^trii,meiDbciottne' 
ral  societiei. 

L'Asriculture  Ida  Midi,  on  Traits  d'.\KTicaltnrt  pf«T?r  bi 
D(h>artemens  M^idionaux,  Stc.    lianeUie,  X  volt,  in  It^^ 
i8(H.  Jacqui^  M.  E. 

Instructions  tur  rEconomie  rurale  et  domediqee  sex  P*^- 
tans  dn  Campapm,  PuUitfn  par  La  Soci^te  d'AKncaftEic  <a 
Dcportement  dn  Deax-S^vi«b  in  8to. 

1805.  Aigoin,  member  of  the  Agrkuttunl  Socvtj 
of  Iveree. 

Mem<ure  sur  PAntAioration  dn  Troup— o  de  Maiao"*-^ 
Btenk  Laine  indiKton  ^tafali  k  laManlria  de  t  hiras  IViun<^ 
ment  de  la  Loire,  et  sor  In  pmgm  de  I'Aicricaiane  <lse>  " 
domajnc.  in  8vo. 

1805.  Totlard^  Claude,  a  pJiyaician,  nwnibrr  tl 
varioiu  80ci(*ties,  and  who  visited  mo»t  parts  (/  the 
continent ;  afterwards  a  nuneryman  near  ftris,iad 
finally  a  com  merchant 

Traits  dn  v^taux  qui  oompomt  rA^riealtMC  dt  lEs 
plrv  Fran^'ais,  «c  in  Iyrmk 

1SU6.  Bagol^  member  of  the  AgricnUunl  S/oaSi 
of  the  Seine. 

1.  Mtfreoire  tor  let  Prodnlte  du  Tophianbtar.  Ctmr^t* 
arec  ceux  de  la  Luseme,  et  de  pIfMican  radnn  kcan***^ 
Paris. 

%.  Annals  de  I'AgricidtaTC  Prancal«e,  ooetRMnt  dn  fK>»- 
▼aUones  et  dn  Mtfmotm  sur  toutn  tin  Partm  dr  rA|cnca::ce. 

1807.  Gacon  Du/our,  Marie  Armande  Jeemf     ^ 

Dictionnaire  Rural  Rattosurf,  dan*  leqnel  on  irga«c  It  L>^ 
dn  Planta  PmervaUvcs  et  cnrallTea  dn  Siaiadas  dA  »»- 
tiaux. 

1807.  'Mord  de  TlndS. 

M«:-molic  sur  l'BzacteParit<dn  Laiae*  ITAionde  Fr»n  K 
dn  I^tnn  MAInot  d'EiqM«pie,  suItI  de  qmlq—  Mtsiaat- 
ment  sur  la  vraie  Vsleur  que  devraient  aveir  das  Is  <>«■<**• 
In  Lainn  Merinos  Pran^aises.  in  Svo. 

1807.  Prevost,  Benedict 

M^moire  tur  la  cause  imraddialede  la  Carle  eaClitrta^ 
Bids,  etde  pinsieurs  antra  Maladin  dcaPlaolskCliwIa  i^ 
tcrvAtlvn  de  la  Caric  Montauban.  in  Sta. 

1809.  Calvd,  Etiennme,  member  of  the  Mmew 
of  Toulouse,  and  of  other  societies  author  of  rsnoa* 
scientific  works  on  rural  subjects 

Memoliv  mr  I'Akinc  ou  Gcn«t  «pinejix  coatidM tank  Rsf 
port  de  Fourrsffe,  de  rAincndctnenl  des  Tsms  SlsDla  «  * 
Supplement  an  Bois.    Paris,  in  S««t.  . 

ftl2.  Thouin,  M.  Andrf,  Le  Chevalier  de.  !«*»: 
sor  of  culture  in  the  University  of  Paris  i  autbor  ct 
various  memoirs  on  gardening  and  agrinilivR,  »- 
serted  in  the  Frenc*  encyctopaedias,  dictioM"* 
and  periodical  works,  and  in  the  tranaactioMCif  utir 
learned  bodies ;  an  excellent  man,  and  ertfcmn  cm 
of  the  first  gardeners  in  Europe.    He  died  ia  1&*^ 

(See  Encye.  qf  Gard.  p.  1 1 17.)  „  _^ 

DeKTiption  de  rBoole  d'AgrtCQitu*  Fn^iV^  <■  !■"•* 

d  Hiittoire  Naturelie  4to.  , 

1816.  JEft/annvsoMtaphjrsician,  mesnbcraf  smm 

societies.  ....^ 

Ooaerraiions  sar  I'Art  de  tahm  •dasvret.S**"'".**""! 
le  secours  dn  Pooles,  ess  Bunea  dn  cmm  W  "*^ 


1818.  Jm  iiiiiii.  WMitM,  atjot  at  Smibl«it»j. 


1819,  Prgmat.  Baron  Flrit  de  La. 


Suiun.  3.  BiUingrajAy of  Gemati  Agricvllun.' 
7113.  The  CeriTian  agnnttuniJ  worla  are  as  numeroua  u  those  of  the  Frencli, 
buCchiefl^tnn«lationa,ani]th«e,  fortbe  mint  pari,  from  the  Engliah.  Wu  have  given 
a  very  limited  selection,  the  German  language  being  len  generally  understood  then 
cilber  th*  French  or  Italian.  In  forest  maiugcment  (Fittlwuietachnjl)  tlie  German 
bibliography  ii  ver;  rich,  and  it  is  chiefly  these  books,  and  diocrlptioni  of  local  practices, 
which  can  be  of  any  interest  to  the  British  cultivator.  The  older  German  works  in 
rural  aSaiia  are  enumerated  in  Haller'a  BibHogmfAy ;  and  Ihe  modem  ones,  and  new 
edirions  in  Ersch's  Handbitch  dtr  Dcultcken  Luteratur,  and  Ihe  Leipsic  Catalogua, 
published  annually.  Hiaer  of  Moeglin  is  decidedly  the  highest  in  repute  as  an  author, 
and  Sickler'i  Dnttdie  Landairl/uciaft,  a  voluminous  work,  will  give  a  general  idea  of 
•very  part  of  German  husbandry. 

Denn.  WiUliim  Pntip,  John  Hatdie,  Pblllp  Rtr- 


DakeoT  CIetci  «u  b 


andlili  liigmm 
liMdlqr  Baioak;C 


r™iii? 


pubhihed  in  UIO, 


His  autliBilttts  eiund  hum  the  Bible  and  docum 
id  the  ehuRli,  tbrough  the  Qnek  and  Romia 
Wllien,  HooMt,  CaU,  *c.,  to  Ihc  modem,  u  Igv 
■  BudUna  Fuchsliu,  Hatthlolu^  Cartlanu.,  iind 
Tnua  Heiii4alniBll>ti>rhliM«idi>ndMhen 
vtwsHinidhlm.  a.  Nlch.  Hnlbee,  M.  Cap.  Byn^. 
hio,  M.  John  Sainrr,  M.  NIcu.  YfUwrrt,  M. 
Tllilkerbeit,  KWIIIL  Lambert,  M,  Tuuir,  H.  Tha 
WMenhalX  M.  RL  Deertnj,  ^'.'^«|J>"x^"- 


^T^ 
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Pabi  IV. 


THnieea ;  odcr  Ahhandhni^  nnd  B«obachtani!en  durch  die 
likanoranch«  lieaclUchari  in  Dam  Kcwunmeit.    Zurich,  8to. 
17fii   Witgand,.l 

Wohlcrfilimer  Ijuidwirth:  odcr  Aidcitmiff  vie  der  LwuL- 
wirthiichafta  Oekaitomic  za  Terbessem.    Wicn.  8vo. 
n&x  Cramn\  John  Jndmv,  died  1777. 
Anleitunx  zum  ForsUveMMi.    Urauiuch.  fol. 
1160.  DfrieHle. 

Mt^moirea  de  r.lKriculturr  en  Kihi6rale,  et  de  rAgricoltnre 
de  Hologne  en  partkulter.    Berlin,  8vo. 
nm.  LliJerSi  Ph.  E. 

Grundris  elner  m  errichtenden  Ackerschule,  in  welcher 
die  Ldutdioffend  zu  einer  richtif^en  ErlccnntiiLa  und  l^ebunK 
Im  I.juidlMui  engefiihrt  und  uibereitet  werdeii  kOnne. 
FIcnabuix,  Sra. 

1773.  KrAnUx.  J  G. 

OkonomLiiche  techrMloKi«che  EnrTklo|>Hdie,oder  allfiemcines 
SvUem  der  .Staau,  Stadl,  Hoiu,  und   LandvixUuchaft  In  Al- 
phmbeuscber  Ordnunfi.    Ilerlin,  Mvo. 
1775.  Aibrecht,  J.  F.  E. 

ZooComiachc  und  Phvukalische  Enldeckuniten  ran  dcr  in> 
ncm  cinrirhtunx  dor  Bienen,  lieioftdcrs  dcr  art  ihicr  bqpit- 
tunK.    Gotha,  8*o. 

1775.  SuckmVf  G.  Adg. 
*  Abhrndlung  vom  Nutzen  der  Chemie  nim  Bebnf  des  bOT' 
fietllchen  l«bens  und  der  Ockonoinlc.    Mannheim,  8to. 

1779.  Borcke,  H.  A.  Grajen^  Count  da 

Account  of  the  Manacemeni  of  his  Eatate  of  SlarROfrdt,  In 
Pomerania.    Berlin,  4to.  in  German. 

1780.  Christy  J.  J^ 

PatrioUftche  Nachrichten,  &c. ;  or,  Patriotical  ArcounU 
and  Inttructiunit  cancerniriK  the  uroKtabIc  Culture  of  Tol>jtcco, 
and  more  ckpccullj  of  thai  called  Asiatic  Tobacco.  Prancf. 
8»o. 

1781.  Rossic'f  Karl  Glo^  author  of  some  works  on 
gardening  and  forest  roanageincnt 

Verwcb  einer  pra^rriatiM-hen  Genchichte  der  Oekonomie, 
Poiizey  und  (*am<rralwU>en>.chanen,  seit  dem  16  ten  Jahr- 
hunderte,  bik  auf  uniere  /citen.    Dcut»cliland  Ix>i|>ziK,  Kra 

%.  Die  (ie>chichte,  der  Oekonomie  dcr  vorzU(;licli>ten  iJLn- 
dcr  und  \'i>lker  der  dltem  iniltlqm  und  neueni  'AeXi  in  Hncm 
kunen  EntvUrfb  danceslellt.    LeipyiK,  8to.  179Si. 

1784.  HUtcnbrami,  Ant. 

Ertte  AufAnKs^tninde  dcr  zur  Landvirihachaft  ntithijten  Me. 
chanik.    Wien.  Kvo. 

1781.  liofmann,  GIL  Bd.  Frcyhcrr  von. 
Die  Landwirthsrhaft  fUr  Herni  una  Diener.    Prae.  8vo. 

1785.  f 'MrAfr,  C  F.  J. 

(ieschichte  des  I>rul«-hen  Handel«,der  Schlfffthrt.Fischercy, 
Ertindunsen,  KUntlc.  Gewcrl>c,  der  l^andwirthtchafl,  I'olizey 
diM  Zoll-MUnc-und  I)eri;vc»ens,    der    S>laatavirth»chaft  und 
deK  I.UXU4.    Honnorrr,  "i  vols.  Hro. 
178tl  HartifT^  Fr.  Grttfen  von. 

Hislorisohe  ljnter<uchun((  Qlier  die  Aufhahme  und  den 
VerTall  der  FeldvlrthMihaft  bey  vertchiedenen  VUlkem.  IVaR 
■ltd  Wien,  Kvo. 

1786.  JUzhaub. 

Hrevis  rei  rutticae  Descriptlo.    Gle«en,  ISmo. 

1790.  liartizt  Georgrs-Loua. 

Observations  HLitnriqucs  Mir  Ics  PrcHFr^  et  la  Decadence  de 
rAcricuItuzc  chex  dilf erens  Peuules.    Vlenne,  5  volk.  8to. 

1791. 

Kleine  Schriften  Kur  Htadt.und  I^andvirthschaft  von  der 
nkonomischen  GewUichAft  in  Bern  herausgegeben.  Zurich, 
8fo. 

1791.  iVaii,  Bh.  Seb. 

Theoretisch  prakti«rhes  Handbuch  ftlr  Oekonomie,  Bctr* 
baukunde,  Technolofcie  und  Tliierarznerwiaunschaft  (m 
Alphabetitcher  Ordnunff)  von  dner  GesdUcfaaft  bearbeitet 
Zurich,  8vn. 

17l>2.  Bose^  K.  Ad.  H.  von. 

Katei^hetiicbe  I7nterrlrht  zum  Feldbau  oder  fircinid«chsft- 
liche  GespTttchc  Uber  die  TorxOi{lirh«ten  (le^enstande  der 
alten  und  neuen  I^ndwirtb-icltArt ;  nclMt  cinem  Anhanire, 
wie  die  VVohn-und  Winhfchuftt4(ebiiude  unf  kleincn  Ilitter. 
ffutem  und  Krosaen  BauerxUtetn  bequem  und  wohlful  anzn- 
le|{en.    Halle,  Svo. 

1792.  litem,  J. 

1.  Monathlich  praktLoch  Okonomische  EncTklopHdie  flir 
Di!Ut«rbe,  oder  zusannnenhanKender  I.«hrbc|Ciifl''  dcr  semein- 
iiUUigen  )>rakti«chen  Wirlhachatt&kunde,  &c.  Leipxif{, 
8vo. 

'i.  Moddl  Maga/Jn  fUr  Oekonomen  ;  oder  Abbildunpen  nnd 
Be<ichrtfibunf;«n  der  ntltzlichstten  und  bequemsten  Ger&th- 
■chaften,  WeTki«uf{e  und  GtsrJiirrc  f\ir  Haushaltujig,  ijuid- 
wirthschaA,  Vtebzucht,  &c.  Leipzig,  180^  4ta  mit  Kttp- 
fern. 

1794.  S/umnf,  G. 

Bia«raphie  und  Srhirk*a]c  des  Skonomisch  camerallstich- 
en  Institubi  zu  Jena ;  mit  den  ntitluKUen  Documentoi.  Jena, 
8td. 

1796.  Hubn-j  Frandt,  member  of  the  Society  of 
Natural  Philosophy  and  Natural  History  of  Ge- 
neva. 

Nouvelles  ObservatJons  dur  lea  Abeilles,  addreaato  4  M. 
Charles  Bonnet.    Pat.  12mo. 

179fi.  Zehtneni,  Cp.  H.  Adf.  von. 

System  dcr  I^indwirthscbnft,  nach  phvsischen  und  chemis. 
schen  Grundsjit/en  behandelt,  und  durch  loiti^e  Erfahiunicen 
geprUR.     T>ei|>3r.ig,  Sto. 

1797.  Fischer,  H.  L. 

Katcrhismus  der  Haushalt  und  des  Ackerbaoes  rum  Ge- 
rauch  in  Schulm.     Bntuii-schwci;^  8w>. 

1797.  Krnniz,  Guiliauvie. 

Ue  r.VgriculUire  comme  Source  prinrimle  du  Blen-^tic  et 
de  la  IhtHqXSritd  d'unc  Nation.    Vlenne.  Svo. 

1798.  ThacTj  Alb.,  o4'  the  egtablishment  of  MO- 
gclin  in  I^ussia,  one  of  tlie  moat  enlightened  Ger. 


nail  agrlculturlita,  author  of  nunerou  *ati,  il 
in  high  repute.  (572.) 

1-  Einleiiung  zur  Kenntnlaa  der  EokJikImb  laatwn^ 
■chaft.    Hannover,  Nvo. 

2.  Vermischte  I^idwirthschafUidw  SciirifieD  mm  *r  ir<^ 
enten  JahrgSingen  der  Annalen  der  TueAvn^imAea  :_-i 
wlnhKhaft,  ana^vXhlt  und  anszngsweis*  in  AsHkng  oe 
cicnen  Arbeiten  rerbeksert.    Ilamover,  Hko.  ISi^>. 

ii.  firundk&tze  der  rationellen  LandwintecliifL  BrrGo, 
4ta.  1809. 

4.  Annalen  der  niederdchsisehcn  LaadvtrOMrhdl  ]»r»^£i~ 
geben  von  der  UraunarhwriieuclMii  Landvinbi&Jifi.  <« 
MTllichafl  durcb  Alb.  'lliaer  und  J.  Kr.  Beiwcke.  Zeiie.  >«^ 
1799. 

179a  Anton,  K.  Gio. 

Vennch  einer  Gcschlchte  dcr  dculatlica  LandHRK-fei^ 
Ton  den  Uleatcn  Zeiten  bcs  za  Ende  dca  15  lea  J^itis^^'i- 
GOrlitz,  8vo. 

I8«a  Ruckert,  G.  Ch.  Alb. 

Bemerkniw  Ober  Thaera  Einlcitimic  VB  Ksaarrm  ie 
EnKlijchen  Landvirthacliaft.    Wien,  Sml 

1800.  Stcindef,  A.H.von. 

Bemerkuniten  uber  Ttutmn  Scfareiben,  fcc.    Lripie,  ^*t- 

1801.  Hubrr,  P.,  of  Lausanne,  in  Switicrlijx, 
and  HUR  of  Francis,  previously  mentioned. 

1.  Memoirs  oonceming  the  InfhieK^  of  tkr  X-3.  tr«i 
several  sa»eaus  Substances,  on  the  UenninatMo  d  ix^rb.> 
kinds  of  Grain.    Geneva,  Hvo. 

t.  Recherchessur  Ics  McEurs  dea  Peonnis  T^^ig*"*-  ^ 
18ia 

1802.  Costa,  Ot. 

Es«ai  Bur  l'.\n)eHararion  de  PARriralfi***  ^■■*  ^  ^'■' 
Jklontueuv,  et  en  porticuIieT  dana  la  Savcw.     Svo. 

ISt/J.  Eschenhach,  Ch.  Ghld. 

Kunslm^cazln   der    Mcchanik    und    tedmiarfaen  rhrr< 
Oder  Sammlunc  von  Abbildduncen  trad   Bescbrcrtwo-  •^- 
probter  MaM-hmen,  zur  Vrrvailkaaimnuai;   de«  AckcitaKN 
der  Manufocturcn  und  Fabriken.    ljei\'%if^  4io. 

1802.  Gotthard,J.  Ch. 

lias  Gauze  der  Landwinhschaft:  ein  SystemaCa***  I'*'" 
bnch  fUr  Oekonam«n,  so  vie  ftir  jedcn,  dcr  sfeb  daner  U  - 
senschaft  widnict.    Mainz,  8vo. 

18(ia  Engcl,  Lud.  Hm.  lU.  von. 

Anwendunf;  der  EnKliscben  LandvirthschaAanf  d5e  I^^  '^^ 
und  Iwide  K^Kcn  einander  gestcUt  nacfa  Thacr**  )LasJt.^^ 
LeimSe,  Svo. 

180ci  HerriA$iadt,  Sgm.  F. 

Arrhlv  der  Afpicultur-Cnemic,  far  denkcnde  Land*  rv 
oder  Sammlunfjen  der  vichtipklen  Ersdeckunfer,  L"ii*- 
runffen  and  BaobachUuwcn  in  der  Phvuk  und  Cbcauc.  %. 
Berlin. 

180:3.   Wcbrr,  F  Bd. 

Uandborh  der  Okonomisrhen  Literatvr ;  odcr  9<j«bz*-  ^  ' 
AnMtung  zur  Kenntnias  der  Dentschim  i>koownait:bi=r  - 
ten,  die   sowohl  die  geiaromte   Lvtd-und    Han>vir'^-<^-^. 
»U  die  mit  denselben  vcrbondencn   Hulfs-ond   Nrtnf^^— ' 
schafken   angehen  ;    mit  Ancabe  ihres  J.AdenpiCBCs  vtA  > 
merkung  ihre*  Werths.    Benin,  8vo. 

18<H.  Richter,  K.  F. 

1.  Chenii*ch  OekonomlKhcs  Taachenbocb  fte  Wiriar^^^ 
bcarote,  oder  r>arrtellung  der  ihemiachcn  E}rtiHr«tj.-r-^« 
welche  mit  der  Oekonomie  in  dcr  enxitcn  VerfauidBfiC  ^^'^• 
Clicmniiz  und  Leimaii,  Svo^ 

V.  HistorUche,   Tabellarische  DarstrihtTwcn  der  in  r^^ 
Monathe    vorkommenden    ljmdwirtK««-ha^Uckai   Ari.^-- 
anf  iedes  Jahr  anvendbar,  Air  Rittctgut^bntUCT,  iV>:ii 
und  Vervalter.    Chemnitz  und  Leipziic  fbl.  l^iOi. 

1805.  Sickler,  F.  Chi  L.,  eon  to  the  trfcfinipd 
German  pomologist,  and  author  of  some  interesti:i$ 
gardening  worksL  (See  Encf/c.  qf  Gard.  p^  H'-H 

Le  Spirodlphire,  on  Char  a  Planter  le  BI^,  a«ec  dna  pis^-t 
Pari*.  Svo. 

1808.  Fenenbere,  Emmanuri,  of  the  celebntrvi 
agricultural  establishment  in  Switxerland  ^[rrot.r 
noticed  (SiS.) 

I.  Rapport  i  S.  Ex.  le  Landamman  ct  a  la  IS^  ^"  ' ' 
Cantons  de  la  Suuhc,  sur  les  Etabiii««emens  MpUxin  c-  ^! 
Fellcnberg  k  Uofwyll,  par  M.  M.  Heer,  &c  Pam  a  Gcatv- 
Svo. 

t.  Vues  relatives  k  I'Agtlcaltara  de  la  (Uhc,  c«  an  N<>- 
ycns  de  la  pcrfiectianner.    Geneve,  1808. 

5.  Ansulten  der  schvkitxcr  LandwinfasebaA  tni  ^ 
xweckmlUsigstcn  Mittcb  sic  xu  verroUkonuotwa.  CvUr^. 
Svo.  ISOU. 

180a  Esther,  von  Berg. 

Briefe  Obcr  die  FcUcnbcq^iKhc  WlitlachiA  n  Bdtf. 
Zurich,  8vo. 

18C8.  Therats,  Thdr. 

Theoretisrh-Praktbche»  Handvattcrborh  der  ipKE^^r* 
LandvirtbucKaft :  oder  An«eiwn«c  znr  KeasMnte,  W-e^ 
lung  und  Bemltzung  aller  LandvirthacbalttidMs  Ckc^ 
sMnde;  als  dea  Fdd-und  tiartenbams,  der  ViehaacK^ 
Gdttingen,  Svo. 

1809.  Hqffvnann,  A. 

Ueber  FeUenbenn  Wirthxiiaft  in  HoAnl:  ntta  JIkm* 
kungni  und  eine  Nnchschrift  von  Alb.  Tbaer  (au  dn  As- 
nalen  des  Arkerbaues).    Berlin,  8to. 

1809.  ScMcffbid,  L. 

Berichtigimg  de<t  bdvetiacben  NaUoml  RavpMti  <*^  "* 
LnndwirthichafUichen  .^nstalten  dca  Hems  Sax.  F«ScBkar 
zu  HofWyl.    Erlangen,  S«o. 

1809.  Trantman,  Cp. 

Lehrplan  der  tandwlrthsrhaft.    Wicn,  Svo. 

1810.  Schontentmer,  M. 

Nachrichten  Ober  die  kimigllche  UndwirdHtMlvW'  " 
Weihenatephan  tmd  Obcr  das  dart  dagcfolute  Tlaind* 
Ackenystem.    MOnchen,  Svo, 
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SuBsicT.  3.     SibHograpky  of  ItaHan  AgiicuUure, 

7114.  A  number  of  Italian  agricultural  works  have  been  published :  such  as  they  are, 
perhaps  more  of  them  are  original  than  the  books  of  tlie  French  or  Germans,  because 
the  culture  of  other  parts  of  Europe  is  but  ill  adapted  for  Italy.  The  vine,  olive,  mul- 
berry, orange,  and  the  irrigation  of  lands,  have  a  good  deal  occupied  the  Italian  writers. 
Re  may  be  reckoned  their  general'  and  popular  author,  and  his  Nuavi  Elementi,  4  vols. 
8vo.  1815,  and  Annali  del  Agricultural  &c.  22  vols.  8vo.  to  1814,  will  give  a  good  idea 
of  Italian  husbandry  and  gardening,  the  two  arts  in  that  country  being  for  the  most  part 
combined. 


1471.  Crescentius,  CrescenxiOt  or  De  CrescentUs, 
waB  born  at  Bologna  atx>ut  12S3 ;  died  138U. 

1.  Opitt  Ruraitiun  ComnMKknuD  •!?•  de  AgriculUtrs,  Utiri 
zti.  Aitffkburs,  M* 

S.  De  AcrlcuJtura,  Omnlfaaaiiae  Plutanim  «C  AntmaUum 
Ocneribiu.    Ba>U,  1A3S. 

Ii9&  Bertochut^  Dionysbu,  of  Bologna,  who 
printed  some  very  early  works  at  Vkenxa. 

Scnptorn  de  He  Rutllca.  This  oontaim  the  Affrlcnltural 
work*  of  ColiuncUa,  Varns  CjUo,  ■nd  aUo  of  I'aUadiui,  &c. 

1346.  Alamanni,  Litigi. 

Delia  ColtiTulonc.    Rome.  Sfo. 

1564.  Gaiio,  Agotiitto. 

I.  Le  died  ftiunute  della  vera  Asrlooltim,  e  Plaotii  deUa 
Tills :  In  Dialoffo.    Bnac  ap.  G.  fi.  Bootzola.  4to. 

U.  La  VinU  (iiomate  ddl'  ^Ijfriooltuxa,  a  diT  Piaoflrt  daUa 
villa.    Turin,  157«J.  4to. 

ltiS2.  Soderinit  GiovoHoettario,  e  Bernardo  Dava- 

ColUvaaloiie  Toecana  ddle  Yid  e  d'  alcuni  albcri.  Aft^untori 
colli  raiione  dc|cU  oUtI,  dl  FleUo  Vettori.    Flrenxe.  4to. 

Iti28.  eastern,  Benedict,  an  lulian  mathematician, 
and  the  particular  friend  of  Galileo,  watbom  at  Bre. 
scia,  in  the  year  1577 ;  died  about  1610. 

Treatiae  of  the  McnniratUm  «t  Hunninv  Watcn ;  abe  I^t- 
ten  and  Contideratlom  touching  the  DraiiuAK  of  Fens,  Divi. 
siom  at  KUen,  &c.  Trandatcd !»  Thonuu  Saliaborjr.  Land. 
-ItiOl.  fbl.  Publbhc-d  at  Heme  in  1^28. 

1651.  FaHara,  Vineemo. 

L'ficoDomU  del  lUtudino  in  TiUa.    Roma,  In  4to. 

1718.  Borro,  Aiet^'  ndro  deL 

iNmoMtraiionl  e  prove  aopra  I'AltlviU,  cd  tiao  vantim^oao 
del  Uran  Coltro.    Milano,  in  4to.  lig. 

1736.  Aquino,  Charles  tT. 

N  omenclaior  A  Kricul  turn.    Roma,  In  4te. 

1758.  Gavelius,  Nichoias. 

Storia  diainu,  e  curioa  del  Tabaooo,  concOTnante  la  ma 
•copetta,  la  Introduzlone  in  Kuropa, « la  Blonlera  lUoaltiTarU, 
con»ervarlo,  e  prepararlo.    Petaro.  Hvo. 

1764^  Alamannl 

La  Cottlvazione  egU  erilf^vnuni,  oolle  Apl  di  Gle.  Rooellai, 
od  annocaz.    Parma,  In  vtmo. 

1767.  Caitaneo,  Giacotno. 
I  DelU  Idroplsia  de'  Gclsi.    Milaao,  in  Svo. 
\   1772.  TareUo,  CamiUo. 

Z  1 .  Hiuonio  d'  AMricoltura  coUe  note  del  Padre  SoottooL 
neda,  in  4to. 

V.  Kicordo  d'  .\Rriooltiira  oorredato  d"  Annotaidcni  da  Paolo 
Sanxiondo.    Milano,  1816,  in  Svo. 

1776.  CandantL 

Kaiap  ■■'f*  ^  Lc|(iklaKi|pne  propria  alle  arU  dcU'  A|p1coltura. 
Udine,  in  Svo. 

1777.  SalomiGio. 

Iitruzione  al  nio  fattoie  di  campafpia.  In  cul  si  da  una  plena 
notizia  di  tutto  ciu  ch'  apiianicnc  alia  niaffgior  pramouone  deli' 
arte  ivjrana,  e  auoi  inetocli,  cc.    X'enezia,  in  8vo> 

1778.  Cantuni^  Carlo  Antonio, 

Utmzioni  iiraticbe  intomo  ail'  Affriooltura,  e  tonula  dri  Bi« 
Kattl.    Ber|{.  in  8ro. 

1778.  Vastellet,  Constans. 

IitruzionI  circa  11  modo  di  ooltivare  i  irel«l,  dl  allevare  t  ha- 
rhi  da  seta,  e  dl  (liar  le  wle,  can  nuovc  ap)4icax]on  e  (efle»> 
aianj.    Torino,  in  8vo> 

1778.  Bidet,  M. 

Trattato  Knpra  la  ooltWaziooe  delle  vlti]  del  mado  di  bre  1 
vinl  e  di  governarti.    Venatia,  in  ttvo.  fig. 
178a  Bertrand,  • 

Blementi  di  Ajtricoitura  flmdad  ml  fctd  e  iui  rukxlnii  ad 
vao  delle  penone  di  campaipia.    Vioenaa,  in  8vo. 

1780.  Carrera  Antonio. 

DiMeitaziane  anil'  Eoonomla  Runle.    Venexia,  In  Svo. 

1781.  Brurnone,  Gio. 

1.  Trattato  delht  razze  de'cava]ll,ooldi>CRno  della  fithbrlca 
della  r«Kia  niandra  di  Chivaiao,  e  qaeUo  da  patcoU  e  prati. 
Torino,  in  Svo.  fiK, 

V.  Boooietrta,  o  da  ddla  eonfarmafioiie  eslema  dH  corpo 
delle  basUe  bovine,  delle  loao  bellexze  e  difetti,  e  delle  avver. 
tcnae  da  avcnd  nclla  ioro  compra.    Torino*  IHOV,  in  8vo. 

3.  Ippooietrla,  o  lia  della  umfbrmazione  ettema  del  Cavallo, 
dell'  Asino  e  del  Mulo,  delle  lore  bell«/ie  e  dlfettl,  e  delle  att«n< 
zionl  da  av«rhi  nalla  hato  compra.    Torino^  1802,  in  Svo. 

1785.  AmorettL 
.  1.  lalnuiani  pobbUesta  della  SockfU  Patriottics  dt  Milano* 
Intomo  ad  alcuni  quaaltl  daila  inedealma  propoati  per  I*  anno 
Y765.1nilo. 

8.  DcUaooltivazlone  delle  pntatee  Ioro  uaob  MUano,  1801, 
|n8vo.liff. 

.1.  Drift  TorMcTB  ariMenti  nel  dipwtlmento  d'Oiona  e  hml' 
trod,  e  del  Ioro  vantaui  cd  osl.    JM  llano,  1H07,  in4lo. 

4.- (ViltlvaziooedalieApi nd  KeRuo d'  Italia.  Milano^  1811. 
in  8vo.  fig. 
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6.  Della  TortM  e  deUa  Uipiite  nd  Regno  d'  Italia,  Milano, 
in  Svo.  lig. 

6.  Domaade  rdaave  dl'  Agiicoltain.    Mil.  in  4to. 
1785.  Barbara,  Marco. 

Kkperimcnti  aopra  11  grano  flsmentato^  cd  dtie  agnrle  ico- 
pcrte.    Milano,  la  Svo. 

1790.  Roeca,  Abbi  DeUa,  vicar  general  of  Scyro*. 
TriUitf  complet  but  let  Abdllea,  &c.  {.  *.  A  Compleie  Trm. 

tiae  on  tlie  Management  of  Beea,  a*  prac;ltod  at  Sc>ra<i,  together 
with  an  Account  of  that  Iiland.    Pariat.  Svo. 

1791.  Caronem,  Pieiro. 

1.  Awntcgmi  Ainrarii,  o  aia  iatruzioni  per  via  di  maaaime 
tratte  culle  Qpvre  oe*  doe  Inalgnl  agronomi  Catooe  «  Varronc. 
Venesia,  In  svo. 

S.  L'Agrtcoltura  Italiana  rldotta  in  proverU,  ovvero  istru. 
zlooi  per  via  di  maaUme  tratte  dalle  operc  de*  due  iniigni  agro* 
nomi  Catooe  e  Varrone.    Venexia,  1807,  in  Svo. 
1793.  Lastri,  Proposto. 

Calendaij  dodici,  o  sia  Corao  oompleCo  d'  Agricoitnn  pratlca. 
Vcnezia.  vol.  iv..  In  8vo. 
1798.  Comparetti. 

Saggio  tttlla  coUura  e  governo  dd  BoachL    Fadova,  In  Svo. 

n98  Doria,  Luigi. 

latituzioni  georgichc  per  la  ColUvazlone  da*  granl  ad  uao 
delle  rani|)agnc  romane.    Homa,  in  Svo.  tig. 

1800.  /Jiy,  Cap. 

Three  Menuiin  on  Agrii,*Qltttie:  I.  On  the  ITaeof  the  Alga 
Marina  in  Agriculture  and  in  the  ArU:  St.  On  the  Treatment 
of  Vines ;  3.  On  Uw  Eoononty  of  the  riour  which  (liis  awaj 
In  the  Mill,  and  during  the  aeparatien  <tf  tlie  Bran.   Pdermo. 

1801.  Simonde,  J.  C.  L.,  a  distinguished  literary 
character  who  formerly  managed  an  estate  .in  the 
Vale  of  the  Amo. 

Tableau  de  r.4gricullnre  Toacaaii.    G^ntfve. 
'    mM.  Fabbrom,  Adamo. 
Diaaiertazioae  aopra  11  qucaiio :  indicare  to  vere  Taorie,  oon  le 

fuali  devooo  eaegnini  le  atime  del  tenenl,  cc    Firenza,  in 
ve. 

V.  Della  cconomia  agraria  dd  Chined.  Mcmeria.  Veneda, 
IKOV.  in  Svo. 

imi.  Targioni,  lAdgl. 

1.  Lezlonl  oi  Agtlcoltura  kpeddmcnte  Toicana.  Flicnzc, 
vol.  ri.,  in  8ve. 

t.  Mcmorie  an  rAgriooltnra,  la  Paatorida,  e  t'AppUoazlone 
dri  Naturali  prodottl  agti  uai  d«Kil  abitanti  dell'  Itdia,  cd  alia 
Ioro  Industrie.    Napoll,  1814.  voL  ix^  in  Svo..  iig. 

18aS.  Carradori,  Gioaehino. 
Delia  feriilita  della  tern.    Piaa,  in  Svo. 

1803.  Valine,  Alexandre. 

Inatructlons  ^K^roentalrea  d'Agriculture,  oo  Guide  Ntaaaalre 
an  Cultivateur,  tradoit  de  I'ltaben  de  Faohrani. 

1804.  Btmconif  Ignaxio. 

Dizionarlo  d'AgnoMtura,  o  aia  la  Coltivazlone  Italiana,  in 
eul  ai  cxintiene  la  coltura  e  conaervaKione  del  diversi  prodottl 
rlgunrdantl  le  tcrre  aeminatlve,  I  nrati,  1  boechi,  le  vigne,  ed  1 
giardlni,  ec    Venexia,  vol.  v.,  in  Svo. 

1805.  PiacenzAj  Giovanni. 

Nuovo  metodo  di  fare  le  mi»ure  dd  6enl,  a  che  ai  aggiunge 
qual  ci«  la  niigliore  Agriooltura  de'  prati.    Milano,  in  bvo. 
1807.  BareUe,  Giuseppe. 

1.  Ddla  MalattU  deUa  Goipe  dd  grano  turco.  Milaao,  In 
Svo.  iig. 

S.  Sanio  intomo  la  Fabbricaxlane  dd  Cado  ddto  ParmJ- 
glano.    Milano,  1806,  in  Svo. 

3.  Monografia  AgronoralGa  dri  Cercali  del  Frumento, 
trattato  diviao  in  tre  parti.  Milano,  1809,  in  Svo.,  con  rami  e 
tavole. 

I8(J7.  Biroli,  Giooanni. 

I.  I  Id  Tiao,  trattato  cconomloo  rmtloo.    Milano,  Svo. 
«.  Trattato  di  Agiicdtuia.    Novara,  181%  vol.  Iv.  in  Svo. 
oen  ta«de. 

1807.  Gaieotte.  Francesco. 

Metodo  per  midiarara  ed  aocKaocn  I'Agrtodnura  nelJo 
ftato  dl  ParmaSr  Parma,  in  Svo. 

1807.  Gautieri,  Giusejme,  Inspector  of  woods  and 
forests  to  the  Viceroy  or  Lombardy,  author  of  a  tract 
on  forests.  (See  Encyc.  <tf  Gard.  p.  1128.) 

1.  Delia  raggine  del  Fruroentou    Milano.  in  8vo.  fig. 

v.  Dd  vantaggl  e  dd  dannl  derlvanU  deUe  capre  in  oon- 
fVonto  delle  pecore.    Mil.  181G,  in  Svo. 
18(]8.  Abbate,  Antonio. 

Coiiivazione  del  Bigatti  o  aia  Metodo  pratico  per  farli  naa< 
cere,  cultivarll  nd  varll  pcrledi  ddla  lera  vlia,  e  fal>twtoame 
la  armente.    Milano,  Svo, 

1808.  Re,  Fi/t/qDo,  librarian  to  the  Patriotic  Society 
at  Milan,  afterwards  in  the  employ  uf  Govemm«it, 
at  Turin,  where  he  died  in  18!ft)  or  18SI .  He  wrote  a 
great  number  of  works  on  rural  and  dtxHiomical 
fiuhjccta. 
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FahIT. 


■•,  la  S«»  c«ru  fliUL 

H.  AniuiH  (Ml*  Afrieoiutn  del  RKood*  IiatlB  oomlndail  hi 
fl«niu^  1809.  •  Mnnliiale  In  Giuicno,  1814,  ftadooU  M»  te> 
nuaii  <i  vol*  la  S«o>  ooa  dies  30  rami  *  tavoto. 

5.  IM  CoMM,  e  dflO*  amrtanH  per  ban  oolttvario. 
MllMO,l«l.in8«» 

4.  Naovl  BiMimU  61  A<itealtan.  veiaini  4  la  B.  DadleMi 
•8.A.Ii.FlrMioeH»lV  a*  Boa,  Daoa  dl  ModnM.  cc.  cc 

6.  IM  Ltunii  e  dalle  alti*  MMlanaa  adopanta  In  lulia  par 
mWiar«nit«*«l  •'^«MMpndttaaM;  Saottei  Mllaao, 
1815,  la  8*ab 

6.  <MuRlo  Mpra  U  Hiaila  a  fl  CatUvaoMBle  ddr  Brba  Madiea. 
MllaaaTlSir,  la  Sv& 

7.  SaRRto  ttaiieo  mllo  tiato  a  nille  vloanda  ddl'  A«riooltnia 
Aatioa  d«i  paaii  poatl  ft*  I'Adriatloe,  I'Alpa,  a  rAppaaniao^ 
#no  al  Pronto.    Mil.  1617.  Svo. 

I   1807.  TujtpuH.D. 

RMexioM  rar  l'£ut  d^  rAnriealtara  at  da  aaaiqaai  aatraa 
Mftiat  de  r.Vdfnlnl«tration  dam  Ic  Ro^ume  oe  Naplai,  knu 
Penllnand  IV. ,  prfo^d^at  d*aaa  Introdactlon  ou  OoapHl'.<eU 
•nr  raadaa  Btat  de  c«  Pay*,  at  laWlaad'nn  Mtmoir*  ianiaW, 
ilaehareliw  rar  la  PUntc  vulgalreBMnl  noauada  Storta  dana  la 
Rajaama  de  Naplas  In  8vaw 

1809.  Arduknio,  LuigL 

1.  MamacU  iniarno  la  oaltaia  ad  aal  aeeoomki  dal  Clao* 
aaro  Corakaa.    MIL  Std.  fifi. 

t.  NuoTo  taatado  par  aitram  lo  caoehani  dalla  caana  dall' 
UUo  di  Cafrcria.    Padova,  1811,  8to.  Ag. 

ISOi).  TomeM,  Oct  Targ.,  M.D.,  profeavor  ofagrl. 
culture  at  Florence,  and  director  ol'diflbreDt  nallooal 
CftabtUhments  there. 

I.  Dixlonario  del  Noml  dl  Botanica  a  dl  Av^edhan,  iMttoo- 
Itallano  a  Itaiiano- latino.    Flrenae,  8  rti*.  8ta. 

t.  liTdonl  d'Avncoitura.    Plienza,  6  Tfll*.  8to. 

1810.  Benrtti,  San/0. 

V  acoorto  Patior  di  \'illa,  o  da  OMarraxiaal  ntllt  ad  aa  faU 
%are  per  II  coTcmo  della  Campagna  a  per  la  Mpnlntaadeoxa  al 
Colonl.    Venezla.  8«o. 
18  la  Spadom,  Paolo. 

1.  Modo  dl  coltivare  il  Napo  Rllvaitra  datto  voliiannantc 
RaviBcane,  a  del  metodo  dl  cararne  I'  oUo  aOa  maniera  del 
BotoKncit.    Venrzla.  8*e 

5.  Dello  lUbiiimento,  vi*nt)Md«ne  e  osnaemxlana  ddle 
alepl,  con  II  diMicno  per  ben  formarle.    Vcaezlaf  1810.  Sro. 

1811.  AUkrtazziy  Jacopo  Atdomo. 

II  Padre  dl  ihmlulU  In  caia  ad  tai  eampaiCBa.   Milaaa,  Tal.vi. 
Itmo. 
1811.  GiaekUo,  P.  Carta,  profeMor  of  boUny  in 

Malta. 
Afpicaltaral  Eaaija,  adapted  to  the  Idand  of  Malta.     Mai> 


%  IMP  odlMk  cd  M  dH  I^M^  Jl  Ttaik  •  M  ^^ 
mWlMvdloaiaeaflo.    Ladl.  UUTlm. 
1818.  Dandolo,  FSaonMi 
I.  Naovl  oenni  aaila  ealdvaclaBfr  d^  Mni  Al^na,  f  « 

daUo  alalo,  Leciara  al  Cae.  PUIppe  H^  Caaa.  iMk 

S.  Baalonia,  owera  r Arte  dl  Cua,  aaaanai^  a  br  ^ 
^ani  •laidel  Regno  d- Ilatta.    MllMnt  Ul^  ad.  a.  la. 

181S.  LwIUn,  J.  M. 

I.  Almanadi  da  caMvatrar  da 

«.  DcUe  •laletle  artlfldali  «MMae  edTI 
mcnto  dalle  peoeca  a  mlrtlncainrato  A 
1817.  VOL  II.  8*0. 

S.  Despr4lrteftartlficlailat^tfltf«tdV«r,*lanMT» 
daibrebket  de  I'aiaJliacaliead^aDa  Anoe  dav  tai  b<3b 
daG4o*vab    Pari*,  1819.  8«e. 

Gagliartio,  G.  B. 

Catachtame  agrazlo  per  nao  dri  canil  dl  canpiaa  t  ^ 
fritort  ddle  villa.    NapoU,  tcna    Hill  1     mm^Sm-  "im. 

1815l  GaUixioti,  FiUppo. 

Kalla  dioioaa  alia  caiapaaaa  dti 
atlllta    deU'  btiaziaae   dq(U  • 
Flrmaa.  Sfo. 

1815.  Maienotti,  Igmaxia. 

II  padraac  '-^*~"*v\  tiMiiiiutonI  a^mtlo<tiOAit.  Cdk 
fiva.  fie. 

18ld  F$norchi,  Aniam.  Maria. 
Ttranlr  tnnrlrhr  pratfrhr  r  niitlrn  Nttall  pertotlaBarte 
prodTnttticl.    Pirniae.  Sva. 

1816.  Ricd^Jaeopo. 

1.  Catcchbmo  Agrarfo.    Ftwnaa.  Sva, 

S.  Del  vino,  ddM  rae  nMlanie,  e  dd  nd  rfBM<,>.  » « 
mead  per  liooprime  le  ftltificaiioaa ;  dd  dal  aR&uiL  1 
ddla  labrlcazfame  ddr  aceca    8«o. 

1816.  0$uiratL  Nkxoia  CoiumfOa. 

1.  Ddle  palate,  loro  odtara,  aaa  aooaaaka^  e  ■■■ai  it 
tuam  II  pene.    MUano.  IHoio. 

«.  Saiod  dl  eoonotDia  campawa  •  dooMAka  pd  Mk-  ^ 
ddr  anno,  ad  aao  dq{U  agiiodtari,  dd  pMod,  c  di  ■kn  ri« 
Sndastrioaa.    ISmOb 

3.  IV  VinaodoU  e  dd  OMdo  dl  edrarae  T^a.fii*-' 


rfedd 


vantaggi  ehcd  poaBooo 
Sro. 

1817.  LamdesdO,- 
Miniata 


d^ 


K^et.  '^^ 


paridi  priert  of  Sts 


>di 


Saedo  di  Agrkettaia,  1 
8*0.  fig. 
181&  Perrario,  G.  A. 
L'Agente  in  Campajpia  o  da  rmgda  aaw-iliiMatta  pv  r 

Siocare  i  prodoUl  d'  ogni  Kencrt  d*  Agrtcottara  «cecvir!  v  >"' 
A   ntclio  d'ltaUa ;  opera  accommodata  alT  iBfeE&i(R-xi  «i 
1811.  LampaditUt  Augutio  GuBlkltno.  contadlnl  per  loco  magglar  prafitco.    Milaao.  Sro. 

Bqwrimanti  wpra  lo  sncdicro  di  BarbablrtoliH.      Noraia.  1818.  GioUL  Gnueppe. 

Svo.  LtaioaapfeaBitalad'AipMwIlMaaaaciicaiagi— tfc  hna 

1811.  lAtana.  Mattea.  8»a                         -^           r' 

Ddle  Maiattie  dd  Uraao  In  crtia  bod  coniB  o  bateoDoa-  18ia  RedoUL  Co$imo. 

urn.    Caraiagadl.  8va.  Memorte  ao|m  an  naoea  nutate  ym  ettaMr  h  tea  i 

1811.  BaasL  AgoUino.  pataia;  aair  ono,  aalP  addo  lanifaaoo^  raOefaBpiaiar 

1.  II  FMloie  baaa  btraito.    MliBOk  Sroi.       **•  midMb  •  aalla  n«gbM  dd  giaa.    Ftaaa.  8«a 

I 

SuBSBCT.  4.      Cfthe  BiAUography  of  the  JgricuUure  of  the  other  Countries  cfEvtfc, 

7115.  Germany  and  Britain  are  the  only  countries  in  Europe  in  which  it  ansventB 
print  agricultural  books  for  the  sake  of  the  indigenous  readers.  In  Britain  educaiioo  b 
ao  general  among  the  middling  and  lower  orders,  that  reading  among  them  is  a  dccrwt 
conTenience  of  life :  in  Germany,  education  and  reading  are  equally  general  and  esfxo- 
tial ;  and  consequently  in  either  of  these  two  countries,  a  book  will  pay  by  its  sale  witfaio  the 
country.  But  this  is  not  the  case  in  any  other  European  country.  In  Fnuioe  the  vaaas 
of  the  people  do  not  read,  but  books  printed  there  pay  because  they  are  u  a  langn^ 
more  universal  than  any  other,  and  perfectly  understood  by  all  men  of  educstioo  in 
Europe.  Italian  books  pay,  because  they  are  enquired  for  by  the  agriculturists  of  de 
aouth  of  France,  all  Spain,  and  in  part  of  Spanish  America. 

7116.  SpaniMk  and^Portugueae  bookt  on  agriaiUurt  are  in  much  too  nmited  a  demand  for  pndettijn^ 
The  earliest  Spanith  author  to  Herrera  In  1596;  and  there  are  acarcely  half  a  doaen  aaoeL  After  ^ 
mott  particular  rceearches  oC  a  book  aaent  at  Madrid,  he  was  only  able  to  send  a  list  of  tnmhtMn,  aad 
the  transactions  of  the  Economical  Kiciety  of  Madrid,  who  have  also  pobHabed  Herren>i  wisi  «*^ 
notes  within  the  present  century.  In  1815,  a  professor  at  Madxid  poblisbed  Leiomet  de  Afri^»^ 
explicadag  em  el  Jarden  Botanicot  8  tomes,  4ta  An  anonymous  author,  DiaeFtaeiomea  aehre  warmfm^ 
JmrenomiDos.  1  torn.  4to.    Of  Portuguese  books  we  coukl  hear  of  none. 

7117.  Of  Flemith  and  Dutch  hooka  on  agriaOhire  there  are  scarcely  any.  lliece  laMcagsi  aie  wf 
limited,  and  every  reader  hi  Holland  or  Flanders  understands  French  or  German.  Muy  woski  u^ 
been  publtohed  in  the  low  countries  in  J^aUn  and  French,  but  these  cannot  be  considered  indi^iBBm  Iv 
few  Dutch  works  on  culture  belong  almost  all  to  gardening,  {Enqfc.  of  Gar.  7696.)  Theresaltof  Mrca^n' 
poodence  wHh  Amsterdam  to  a  Avmttf  Naamlija  van  Boeken,  ^c,  from  which  we  aee  tttUe  worth  tikiK 
There  are  several  translations  firom  British  worics  on  culture,  and  Ftench  Teterinaiy  hoofed  8*1  ^ 
following  seem  the  latest  on  husbandry.  ^^ 

Magaayn  van  Vaderlandschen  Landbouw,  door  J.  Kops,  Commissaxfs  tot  den  Landbouv,  6  dent" 
kompleet  met  register. 

Aanwijsiug  ter  verbetering  ran  de  Akkeibouw  en  Landbuisboukubd^  in  de  NcderliadsB,  dosr  n»- 
fessor  A.  Bruchausen.  in  2  deelen.  a 

De  Boeren  Goudmijln,  of  kunst,  om  van  verschlUende  soorten  van  Landerijen,  het  uneite  sot  tr  trtc. 
ken,  meer  Vee  te  kunnen  bouden,  en  andere  Wetenswaardlgheden  lot  den  IaBdlM>uw,doar  J.  F.ser- 
rurier  en  J.  Kops,  met  platen. 

7118.  Of  Staediah  and  Daniah  booka  on  agncuUure,  there  are  neccMarily  very  few:  these  IngMJ"* 
bring  of  very  limited  use,  and  the  mass  of  the  people  too  poor  to  be  able  to  aflbid  •b'"'*^ 
ordinary  matters,  or  what  they  consider  as  already  well  anown  to  them.    The  time  such  a  pesfle  V**  * 

'<*ing  will  be  devoted  to  religious  lul^ects,  heroic  and  romantic  poetry,  or  history.    The  ouiTei**" ' 


^TS 


ailoull;  pilat  Ib^  tcuuutloni. 


8o»siCT,  5.     Jlgrictdtutnl  BaJmgnphg  if  NoHh 
7190.  There  are  afea  jimerican  boot 
mott  of  our  best  workB  on  Iha  lubject. 
and  Dwight'a    TraccU,  maj  be  coaudcrvd  a)  giiing 


1  IHctio 


_       „  of  the  husbardrj  of  that 

Lod  lloughky'u  Jamaica  Planter,  oF  Ihe  agriculture  of  the  West 
li.      A  number  of  iateresting  papera  on  the  subject   will  Ik  found  in  the 
of  the  Ainericin,  New  Yorli,  Philadelphia,  and  other  tocietiei. 
fmin.  Milt,  M.D,,  Philidrlptili. 


Of  Ihe  Prnftt^onal  Ptlite  onJ  Public  Lava  rdative  to  jfgrioitluntU  and  AgriaJiuft. 


iwhich  ■griculturiMB  have  formed 


1\2\.  By  PnfeaontdPUice,yiiimeiHiume> 
Bt  different  tirrn  and  in  diHbrent  mannera  for  mutual  bene6t  or  instruction ;  and  alio 
IhoH  insdtutioni  for  the  same  purpose  established  by  the  legislature,  or  of  sudi  a  nature  ' 
as  to  be  considered  public,  or  national :  by  laws  we  allude  to  thoie  special  legitlatJTc 
enactjooa  which  aSecl  more  particularly  agriculture;  these  are  so  numerous  that  we 
must  refer  the  reader  to  his  lawyer  or  law  dictionary. 

7122.  'Hiere  ant  few  or  no  agnadtuTaHadgai  of  the  nature  of  those  lA  mawnry  or 
gardening.  In  Scotland  it  would  appear  something  of  this  kind  had  existed  among 
plou^men  at  one  time,  a*  the  pauwords  and  initial  ceremoniea  are  talked  of  in  some  of 
the  counties  by  old  men.  In  Forfar,  Kincardine,  Banff,  &c.  it  is  not  uncommon  for 
ploughmen,  as  well  aa  various  descriptions  of  operdtives,  to  belong  to  gsnlener's  lodge*. 
In  the  southern  districts  where  sheep  farming  is  followed,  there  are  some  shepherd's  so- 
cieties for  mutual  interchange  of  experience,  and  aid  in  case  of  losses  of  Buch  sheep  as 
are  the  shepherd's  perquisite ;  there  are  some  ploughmen's  duin  in  different  places,  and 
Tuioui  asaociations  among  tbem  of  the  nature  of  benefit  locietie*,  but  these  do  not  come 
under  the  descriptioD  ot'  proressional. 

TIS3.  Agricultural  lodetia  for  interchange  of  knowledge  are  of  modem  dale,  but 
they  have  increased  rapidly  since  1794;  the  number  at  present  or  lately  existing  in  the 
Brilish  isles,  is  at  least  equal  to.tba  number  of  the  counties.    Sodetjei  of  this  description 
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are  either  general,  as  the  board  of  agriculture  and  society  of  arts ;  national,  as  the  H^- 
land  society  and  Dublin  institution  ;  particular,  as  the  Bath  and  West  c^  Eq^bimI  so- 
ciety ;  provincial,  as  county  societies ;  and  parochial,  as  being  limited  to  a  few  indinduab 
vritliin  one  parish ;  of  this  kind  are  farmer's  clubs,  plougliing  societies,  &c.  In  rc^^ni  to 
the  end  in  view,  these  societies  either  embrsce  the  arts  in  general,  the  rural  arts  in  gene- 
ral, or  some  brandi  of  the  rural  art,  as  agriculture ;  or  some  department  in  that  braadi, 
as  live  stock,  sheep,  wool,  &c. 

7124.  All  these  societies  hiM  meeting  at  stated  periods;  most  of  them  ofier  pre- 
miums for  particular  objects,  —  specimens  of  vegetable  or  animal  culture  or  produce 
— agricultural  operations, —  moral  andprofessicmal  merits,  as  servants,  &c.  ;  some  of  them 
form  a  library  and  museum  of  models  or  full  sized  implements— a  few  publish  trsmsc- 
tions,  and  one  or  two,  as  the  Dublin  society,  send  out  itinerant  ploughmen  ainl  agricuU 
tural  mechanics  to  instruct  practical  farmers.  These  societies  are  almost  wboUj 
supported,  and  the  fund  for  premiums  raised  by  the  subscriptions  of  members,  and  bj 
voluntary  donations,  I^acies,  &c.  ;  but  some,  as  the  board  of  agriculture  and  ^  Dub- 
lin society,  liave  received  assistance  from  government. 

7125.  Of  English  agrictdtural  societies  the  oldest  is  the  society  of  arts  founded  in 
1754,  by  Lord  Folkstone,  Lord  Romney,  Dr.  Ilales,  and  Shepley.  They  have  pub- 
lished many  volumes  of  transactions,  awarded  immense  sums  in  premiums,  and,  on  tbe 
whole,  done  much  good.     (See  Rees*s  Cyc.  art.  Society.) 

7126.  T/ie  Bath  and  West  ofEn^nd  society  was  founded  in  1777,  for  purposes  shni- 
lar  to  those  of  the  London  society  of  arts :  they  have  published  some  valuable  voloine 
of  transactions,  and  distributed  various  rewards,  &c.     {Reeis  Cyc.  ^c.) 

7127.  Tlie  board  of  agriculture  was  founded  under  the  authority  of  government  alboai 
1 793 ;  much  was  expected  from  this  board,  but,  excepting  the  publication  of  the  coubit 
reports,  and  the  general  attention  which  it  called  to  agriculture,  it  may  well  be  asied 
what  advantages  arose  from  it  Their  Communications,  in  several  quarto  volumes,  con- 
tain fewer  valuable  papers  in  proportion  to  their  total  number  than  either  the  Lcudoo 
society  of  arts,  or  the  Bath  societies  publications;  in  short,  it  has  been  ably  shewn  in 
The  Fai'mer*s  Magazine,  and  the  article  agrictiUure  in  the  supplement  to  tfie  Etuyc. 
Brit.,  that  the  board  never  directed  its  efforts  in  a  manner  suitable  to  its  powers  and 
consequence ;  and  that  instead  of  discussing  modes  of  culture,  its  attention  ougbt  to 
have  been  directed  to  the  removal  of  tlie  political  obstacles  to  agriculture,  and  to  tiK 
eliciting  uf  agricultural  talent  by  honorary  rewards,  &c  No  idea  is  more  erroneoos 
than  tlut  of  such  a  board,  or  any  other  doing  much  good  by  a  national  "  experimeottl 
farm.**  Horticulture  is  much  better  adapted  for  improvement  in  this  way  than  agriculture, 
but  a  few  years  will  shew  whether  the  immense  garden  of  the  Lond^m  HortioilcuFii 
Society  will  answer  tlie  expectation  of  the  subscribers. 

71 28.  Of  Welsh  societies  there  are  only  two  or  three  of  inferior  note,  which  have  been 
already  noticed  in  the  topography  of  the  country'. 

7129.  Of  Scotch  societies  the  principal  now  existing  are  the  Highland  society  and  tbe 
Dalkeitli  farming  socie^. 

7130.  The  Highland  society  of  Scotland  was  established  in  1785,  to  enquire  into  tbc 
state  of  the  Highlands,  to  consider  the  means  of  their  improvement,  and  the  preservstian 
of  their  language ;  it  is  chiefly  supported  by  the  subscriptions  of  its  members  at  a 
guinea  eaoh,  •  a  year,  and  a  grant  of  3000^  from  government,  soon  aAer  its  establish- 
ment. It  has  published  5  vols,  of  prise  essays  and  papers,  and  now  extends  its  prizes 
to  all  the  low  counties  of  Scotland.     (Farm,  liag.  vol.  16—- 316.) 

71 81.   Of  Irish  societies  the  principal  are  the  Dublin  society  and  the  Cork  institatioB. 

7132.  T/te  Dublin  society  was  established  in  1731,  and  incorporated  ia  1749.  Arthur 
Young  observes,  that  it  was  the  parent  of  all  the  similar  societies  now  existing  in  Europe ; 
but  the  Edinlnurgfa  agricultural  society,  as  we  have  seen,  (775.  and  801.)  was  esttbliibed 
nearly  ten  years  before.  The  Dublin  society,  in  its  present  advanced  state,  is  one  of  the 
most  complete  establishments  of  the  kind  that  exists.     (Rees's  Cyc.  art.  2>atMm.) 

71S3.  The  farming  aodety  of  Ireland  was  eitAIished  under  the  patronage  of  the  Dublin  ■ociely  tai  TSSXi. 
The  ot4eot  Is  to  improve  the  agriculture  and  live  ttodc  of  the  kingdooL    {Ardker's  JDaAfiH,  160l) 

7134.  The  Cork  institutumy  for  applying  science  to  the  conunon  purposes  of  life,  ori- 
ginated in  private  subscriptions  about  the  beginning  of  the  present  century ;  it  has  since 
been  incorporated,  and  received  the  assistance  of  government,  has  a  house^  huge  botanic 
garden,  and  under  its  auspices  are  delivered  lectures  on  chemistry,  botany,  agriculture, 
die. ;  it  is  not,  however,  in  a  flourishing  state,  and  has  never  been  <^npuch  use. 

7135.  The  principal  county  societies  in  tbe  three  kingdoms  have  been  noticed  in  ^ 
topography  of  agriculture :  many  of  them  were  established  several  years  faefiHre  tbe  bosid 
.of  agriculture. 

7 1 36.  The  only  other  inttUutionsfor  the  im^trovewftent  of  agricuiturtMU  and  agriadtwe  sk 
public  professorsliips:  of  these  there  is  one  in  the  university  of  Edinburgh,  estibHsbed 
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in  1 795 ;  one  in  Dublm,  supported  by  the  Dub 
destined  to  be  established  at  some  future  period 
donatioii  of  Dr.  Sibthorpe  (7004.),  professor  of  h( 


BOOK  II. 

or  THI  rUTURK  PROGRISS  OF  AOl 

7137.   The  imjtrovemefU  ^  agricuiture,  like  th 
xnodity,   necessarily   depen(»  on  demand  and  p 
demand  will  ensure  produce*  and  excellent  produ 
mand.     A  general  nicety  of  taste  in  coach  or  se 
description  of  these  animals,  and  superior  animah 
tauts  of  any  district  who  live  chiefly  on  barley  or  oa 
a  willingness  to  pay  for  that  grain,  wheat  will  be 
object  of  erery  individual  who  engages  in  art  or  t 
ment  of  an  art  will  depend  mainly  on  the  profits 
affords  less  thim  the  average  profits  on  capital,  w 
habit  or  other  reasons,  cannot  apply  themselves  to 
command  botli  capital  and  skill.     From  tliese  coi 
provement  of  agriculture  depends  on  the  profits  o 
of  those  who  purcliase  its  products,  and  on  the  kn 
agriculture  as  a  profession.       The  first  subject 
economy  than  would  be  of  much  use  in  a  work  of 
ourselves  to  a  few  remarks  on  the  other  topics. 


Chap.  I. 

Of  the  Improvement  of  Agriculture  by  refining  the  ! 
afid  increasing  the  Knowledge  of  A 

7138.  The  desire  of  being  comfortable  \9  the  firs 
fore  any  thing  can  be  desired,  wc  must  know  whs 
tliey  have  when  ttiey  know  of  nothing  better,  and 
improving  the  taste  both  of  those  who  purchase  agr 
those  patrons  of  agriculture  who  purdiase  jointly 
crease  of  knowledge.  Could  a  taste  for  wheaten 
generally  among  the  operative  classes  in  Scotland 
culture  would  be  immense.  Could  the  same  p 
degree  of  cleanliness,  light  and  warmth  in  their  c 
salads,  fruits,  and  flowers  in  their  gardens,  and  t 
daughters ;  how  great  the  general  benefit !  Much  m 
by  the  opulent  who  are  willing  to  reside  on  their 
Building  good  and  comfortable  cottages,  and  at 
them  with  trees  and  plants  from  the  demesne  | 
marks  of  distinction  for  keeping  them  in  the  ni( 
well-bred  children,  would  soon  have  a  sensible  efTec 
which  consists  in  teaching  infants  civility  and  pol 
straint  as  occasion  requires ;  and  teaching  grown 
thing  likely  to  come  in  their  way,  as  is  done  in  the 
would,  independently  of  reading  and  writing,  do 
the  peasant  mind.  Encouragement  should  be  giv( 
or  age ;  and  the  certain  effects  pointed  out  of  e; 
offspring.  These  and  a  variety  of  similar  means  w 
taste  in  the  operative  part  of  rural  society. 

7)39.  The  introduction  of  manufacturing  estabUsi 
done,  would  contribute  to  the  same  effect :  those 
common  mechanics,  generally  live  better,  and  ar« 
common  country  laborer ;  tlicrefore  their  exampli 
Kftlutary  degree  of  luxury.     '<  Tlie  endeavoring  tc 
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cltaWB,  the  propriety  of  being  contented  wfth  the  dmplest  and  cheapest  An^  ii  atKoAj 
pernicious  to  the  best  interests  of  mankind.     Enconiuros  ought  not  to  be  baaoPBi  oi 
thoee  who  are  contented  with  mere  necessaries :  on  the  contrary,  such  indifference  cagk 
to  be  held  disgraceful.     A  taste  for  the  comforts,  the  enjoyments,  and  even  the  lumin 
of  life,  should  be  as  widely  diffused  as  possible,  and  if  possible,  interworcn  with  tix 
national  character  and  prejudices.     This,  as  it  appears  to  us,  is  the  best  mode  of  stiesipu 
ing  tlie  amelioration  of  tlie  condition  of  the  lower  classes.     Luxuries,  and  if  yoa  witi 
have  it  so,  even  wasteful  habits,  are  incomparably  better  than  that  cold,  sluggish  apsitij. 
which  would  content  itself  witlt  what  can  barely  continue  mere  animal  enstenoe.**    *'  la 
those  countries,**  Kicardo  judiciously  observes,  **  where  the  laboring  classes  fasre  tir 
fewest  wants,  and  are  contented  with  the  cheapest  food,  the  people  are  exposed  to  ibe 
greatest  vicissitudes  and  miseries :  they  have  no  place  of  refuge  from  calamity ;  tbtr 
cannot  seek  safety  in  a  lower  station ;  they  are  already  so  low  that  tfaey  csn  &il  w 
lower.     On  any  deficiency  of  the  chief  article  of  their  subsistence,  there  are  fev  sub- 
stitutes of  which  they  can  avail  themselves,  and  dearth  to  tfaem  is  attended  vitli 
almost  all  the  evils  of  fiEunine.*'  (Sup.  Ertcyc.  Brit.  art.  Com  Lam.)     Such  is  the  erne 
in  Ireland,  where  amidst  the  germs  of  the  greatest  riches  and  luxury,  the  infaifaitaDis 
are  contented  to  live  on  less  than  any  other  people  in  the  world. 

7 140.  The  tatte  of  the  superior  patrons  of  agriculture  is  to  be  impnyved  by  vishii^  tix 
best  cultivated  districts,  reading  agricultural  works,  attending  agricultural  sodetiei,  ind, 
above  all,  by  cultivating  a  farm,  and  establishing  on  it  a  systematic  order  and  regobnty 
in  every  detail.  Let  such  observe  the  hedges,  gates,  verges  of  fields,  and  the  beaodfai 
rows  of  turnips,  of  Berwickshire  or  Northumberland  ;  the  correctly  driOcd  besns  of 
East  Lothian,  and  the  live  stock  of  Leicestershire.  But  few  are  the  proprietors  of  lanis 
who  either  employ  a  proper  bailiff  or  demesne  steward;  and  of  those  who  do,  bov  f«v 
who  do  not  limit  and  fetter  them  in  their  operations,  or  else  n^lect  tbem  and  leave  ifaem 
to  sink  into  that  supine  state  in  which  the  uppermost  wish  is  to  enjoy  the  comibrts  of 
the  situation  with  the  least  possible  degree  of  exertion  !  Some  proprieton  desire  to  bit 
their  home  farzfi  managed  with  a  riew  to  profit,  as  the  cheapest  way  of  getting  ha?, 
straw,  mutton,  &c. ;  these  are  sordid  patrons :  a  home  farm  ought  to  combine  an  elegiat 
orderly  style  of  management,  high  kept  horses,  harness,  implements,  &c.,  well  ckAbed 
servants,  and  every  thing  in  a  superior  style  to  what  is  seen  on  common  ftrms.  Fv- 
ticular  attention  ought  to  be  paid  to  the  buildings,  which  ought  to  cambioe  srds- 
tectural  design,  fitness,  strength,  and  elegance ;  the  roads  ought  to  be  like  approid» 
to  a  mansion  ;  the  hedges  like  those  of  gardens,  and  the  green  verges  round  dK  fiefai> 
kept  mown  like  lawns  or  grass  walks,  and  the  ditches,  bridges,  and  gates  in  oorre^ood- 
ing  neatness ;  the  finest  trees  ought  to  be  encouraged  in  proper  situations,  and  ooncctlj 
pruned,  and' substantial  watering  places  formed  aud  kept  supplied.  Every  operation  oe 
plants,  or  the  ground,  performed  in  a  garden-like  manner,  and  no  individual  of  «? 
species  of  stock  kept,  of  which  a  drawing  might  not  be  taken  and  preserved  as  a  besitfj. 
Even  the  dress  and  deportment  of  tlie  servants  on  such  a  farm  ought  to  hannoiiise  viifc 
the  rich  culture,  orderly  display,  and  high  keeping  of  the  whole. 


Chap.  II. 

On  the  Improvement  of  Agricuhure  by  the  better  Education  of  those  vfho  are  engaged  inii 

as  a  Profession* 

7141.  By  education  is  generally  understood  that  portion  of  knowledge  wfaid)  u 
oStained  at  schools  ;  but  in  a  more  extended  sense  (as  Mills  ob^rves)  itmsybedf- 
fined  the  means  which  may  be  employed  to  render  man  competent  for  pofonnio^ 
the  part  which  he  undertakes  to  perform  in  life  with  increased  satisfaction  to  bim»li 
and  others.  Education  may  thus  be  considered  as  extending  to  every  tfaiqg  vhicfa 
operates  on  the  body  or  mind,  from  the  earliest  periods  of  our  existence  to  the  i^ 
extinction  of  life.  It  is  unnecessary  here  to  embrace  the  subject  in  its  fnll  extenti 
but  we  shall  offer  some  remarks  on  the  education  of  practical  men  in  geoeni, 
on  the  professional  education  of  an  agriculturist,  and  the  general  conduct  and  eoonoiD; 
of  his  life. 

SxcT,  I.     On  the  Degree  of  Knowledge  which  may  be  attained  by  Pradieal  Men,  sad  m 
the  gefierat  Powers  of  the  human  Mind  as  to  Attainments* 

7142.  The  knowledge  of  languages,  history,  gcograjthy,  arts,  sciences,  and  Sitrotwrf^ 
wliich  an  agriculturist,  whetlicr  a  ploughman,  shepherd,  bailiff^  steward,  or  rent-psviag 


enurwining  to  others  by  liia  coDTeiMtlon,  ana  proyide  a  reserve  tund  ot  erjojinenl,  by 
Ujiog  up  B  ilore  of  idrai  far  rvflcction  in  nusfortuoe,  disetue,  or  old  >ge. 

7 143.  Tht  uXilily  of  Iminelfdge  lt>  that  part  or  mankind  wbo  are  doomed  to  a  life  of 
mechanical  labor,  or  ralher  who  tulltr  themiieliH  to  bedooitied  to  it,  has  been  queattoned  ; 
11  is  said  (o  render  them  disatJEfied  with  their  condition,  to  produce  Tarioua  other  evils,  and 
at  all  eTenli  [n  no  way  to  idd  to  their  happineu  or  the  good  of  society.  To  a  man  whou 
butinea  in  liJe  !i  the  mere  mechanical  performance  of  operationi  which  any  other  ani- 
roal  might  perftirra  if  fuiniabed  with  banda,  education  is  doubtles  leas  necessary,  than 
to  a  man  vhow  tnuinen  is  to  direct  the  operations  of  others ;  but  it  does  not  follow, 
that  though  leM  necessary,  it  may  not  be  highly  useful :  if,  for  eiamplc,  it  renders  hint 

"  dtBed  with  bis  condition,  it  will,  at  the  same  time,  be  more  likely  than  any  thing 
o  lead  him  to  'aome  proper  mode  of  improving  it ;  or  if  almost  unimproTable, 
itioD  certainly  will  be  more  likely  than  a  state  of  ignorance  to  teacb  patience  and 
aubmisiioD,  by  enabling  him  to  reflect  on  the  folly  of  gileiing  at  what  is  ineiiCable, 
and  the  ooniequeDces  of  committing  what  is  unjust  or  crimioal  to  relieve  himself. 
"  Tbe  low  Irish,"  Marshal  remarks,  "  are  sufficiently  dissatisfied  with  their  condition  ; 
those  wba  kaaw  bow  to  alleriate  it  by  emigration,  go  to  Britain  or  America;  those  who 
know  nothing,  stay  at  home,  commit  acta  of  nolence,  and  are  banged." 

7144.  To  decide  at  to  the  Mtility  t^  hunoiedf;e  to  the  operalive  i>artt  of  sociely  would 
peiiiap*  require  a  prerious  decision  (^  tbe  question,  "  what  constitutes  happiness?"  Tha 
geneial  answer  is,  the  exercise  of  alt  our  (acuities  of  body  and  mind  :  erery  one  who 
has  lived  thirty  or  forty  years  in  the  world,  knows  that  there  is  no  such  thing  aa  abao- 
lute  happiness  :  tbe  prince  de  Ligne,  a  man  of  great  natural  parts,  with  every  advan- 
tage of  penon,  Urth,  and  wealth,  and  in  favor  at  all  tbe  courts  of  Europe ;  fbnd  alike 
of  war,  literature,  gallantry,  and  agriculture,  and  who  lived  to  be  upwards  of  90  years 
at  age,  has  left  on  record  that  he  was  only  perfectly  bappy  two  or  three  times  in  his  life, 
and  only  for  a  few  minutes  each  time.  Foraylh  [Frindplet  of  Marat  Science,  vol.  i. 
chap.  1.)  says,  happiness  is  a  thing  not  to  be  thought  of,  and  all  that  men  and  women 
can  do  in  order  to  make  tbe  most  of  their  eiitlence,  is  to  occupy  themselves  atbd  make 
piugreas  in  whatever  Ibey  engage  in  ;  progress  iu  enjoymeul,  or  approiimatioD  to  bappi- 
uesa  may  therefore  be  obtained- 

7145.  IV  untily  of  knmledge  It  every  humim  being  is  consequently,  in  our 
<^iinion,  unquestionable,  on  the  mere  principle  of  adding  to  eojoyment ;  nor  do 
we  believe  that  there  ii  more  danger  from  excess  of  knowledge  in  any  particular  class 
of  society,  high  or  low,  than  there  is  from  eicesa  in  their  eating  or  drinking.  A 
number  of  men  possessed  of  property  or  power  by  inheritance,  favor,  or  chance, 
who  ara  very  conscious  that  they  never  could  have  acquired  those  advantages  1>y 
the  common  competition  of  talent  and  industry,  and  who  are  in  &ct  wrapt  up  in  selfish' 
ness,  are  miturally  jealous  of  the  progress  of  knowledge ;  tbeir  secret  maiim  ia  to  keep 
down  the  lower  orders  and  to  impress  on  thar  minds  only  the  duties  of  loyalty,  religion, 
and,  as  Vancouver  adds,  bard  work.  Hiis  monopoly  of  power  and  knowledge,  however, 
cannot  be  maintained  for  ever,  and  in  every  country  is  found  rapidly  yielding  to  the 
general  progress  of  society.  It  is  only  thoae  who  have  to  dread  tbis  progress  that  fear  tbe 
diflusion  of  education  and  liberal  principles. 

7146.  Tbe  terms  tnouiied^e  and  ignorance  are  entirety  r^atwe  -  the  knowledge  of  a 
modern  cbemist's  porter  would  have  subjected  him  to  be  hanged  and  burned  in  the  days 
of  the  fir? t  popes  i  and  any  bricklayer's  laborer  of  the  present  day  who  reads  tbe  Lon- 
don newspapers,  has  more  correct  idess  of  the  principles  of  political  economy,  than 
nine-tenths  of  tlie  nobility  in  Russia  and  Spain.  It  is  imposuble  to  set  limits  to  the 
knowledge  which  msy  be  obtained  by  tho«e  who  are  destined  even  to  the  most  severe 
and  constant  labor ;  tbe  intelligence  of  the  miners  in  Scotland  and  Sweden  may  be 
referred  to  as  proofs.  He  miners  at  Lcadhilta  have  a  regular  library  and  reading 
•odety,  and  tbe  works  they  make  choice  of  are  not  only  histories,  voyages,  travels,  &c. 
but  even  works  of  taste,  such  as  the  British  daasici,  and  best  novels  and  romances. 
The  d^ree  to  which  knowledge  will  prevail  among  any.class  of  laboring  men,  will 
depend  jointly  on  their  own  ambition  ;  on  tbe  demand  for  or  reputatiDn  in  which  know- 
ledge is  held,  and  on  tbe  opportunities  of  acquiring  iL  A  dull,  stupid  penon,  witb 
little  native  activity,  wilt  never  desire  to  know  more  than  what  enables  him  to  supply 
the  ordJTiBry  wants  of  life ;  but  where  the  workmen  of  any  art  are  reijuiied  to  bavu 
technical  knowledge  of  any  particular  kind,  they  will  be  found  invariably  to  possess  it. 
Thua  carpealcra  and  masuns  require  some  knowledge  of  the  mcchaniciil  principle*  of 
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architecture,  and  woricing  engineers  of  the  strength  of  ntaleriAts;  and  these  kinds  ef 
knowledge  are  acquired  by  them  witholit  an  hour's  interruption  of  their  daOj  bbor^ 
on  the  contrary,  the  habit  of  evening  study  renders  them  more  steady,  sober,  and  iftdft>^ 
trious  than  other  workmen ;  than  bricklayers  and  paper  hangers,  for  example,  vbM 
employments  require  much  less  intellectual  skill.  If  every  oook-maul,  befoie  die  could 
obtain  a  first-rMe  place,  were  required  to  be  able  to  read  Apicha  Redawus  in  the  cri- 
ginal  tongue,  there  would  be  no  want  of  learned  cooks ;  and  if  no  bailiff  couU  obtais 
a  first>rate  situation  who  had  not  written  a  thesis  in  Greek,  cnr  who  had  not  made  the 
tour  of  Europe,  there  would  soon  be  found  abundance  of  bailifis  so  qualified.  A  Cale- 
donian, when  he  comes  to  the  low  country,  soon  acquires  the  English  tongue,  and  if  be 
has  been  taught  latin,  thus  knows  three  languages.  The  servant^  at  the  inns  on  foae 
parts  of  the  continent,  frequented  by  different  nations,  often  acquire  a  moderate  knov- 
ledge  of  three  or  four  languages :  a  late  custom-house  officer  on  the  island  of  Coostadt, 
spoke  and  wrote  ten  languages ;  and  .the  bar-maid  at  the  hotel  de  Londrea^  at  wiiidi  we 
lodged  in  Moscow,  in  1814,  could  make  herself  intelligible  in  Swedi^,  Riudan,  PoUsii, 
German,  French,  Italian,  and  EngUsh. 

7147.  The  certain  toay  of  obtaining  anything,  is  to  be  impressed  with  the  necesatrof 
possessing  it,  either  to  avoid  the  evil  of  being  without  it,  to  satisfy  the  desires  of  otbfK 
as  to  ourselves,  or  our  own  desires.  There  is  scarcely  any  thing  that  a  ratioDsl  naa 
can  desire  that  he  may  not  obtain,  by  maintaining  on  hb  mind  a  powerful  impreaaoa  d 
the  necessity  of  obtaining  it ;  pursuing  the  means  of  attainment  with  unceaang  pene- 
verance,  and  keeping  alive  that  enthusiasm  and  ardor  which  always  accompany  power- 
ful desires.  All  may  not  acquire  by  the  same  degree  of  labor,  the  same  degiee  of  em- 
nence ;  but  any  man  by  labor  may  attain  a  knowledge  of  all  that  is  already  known  oq 
any  subject,  and  that  degree  of  knowledge  is  respectable ;  what  many  never  attaiji  to, 
and  what  few  go  beyond. 

7 148.  The  grand  drawback  to  every  kind  rf  improvement  is,  the  vulgar  and  degrafiD^ 
idea  that  certain  things  are  beyond  our  reach ;  whereas  the  truth  ia,  every  tlung  is  at* 
tainable  by  the  employment  of  means ;  and  nothing,  not  even  die  knowledge  of  a 
common  laborer,  without  it :  there  are  many  things]  which  it  is  not  desirable  to  wish 
for,  and  which  are  only  desired  by  men  of  extraordinary  minds ;  but  let  no  man  fasij 
any  thing  is  impossible  to  him,  for  this  is  the  bane  of  all  improvement.  Let  no  jounf 
ploughman,  therefore,  who  reads  this,  even  if  oe  can  but  barely  read,  imagine  that  l^ 
may  not  become  eminent  in  any  of  the  pursuits  of  life  or  departments  of  knowledge, 
much  less  in  that  of  his  profession  :  let  him  never  lose  sight  of  diis  prindple— ibat  ic 
desire  and  apply  is  to  attain,  and  that  the  attainment  will  be  in  propordoo  to  the  appli- 
cation* * 

Sect.  II.     Oftlie  Professional  EduceUion  of  Agriculturists, 

7149.  In  order  that  a  jtrofessional  man  should  axel  as  such,  every  other  acquiremen 
must  be  kept  subservient  to  that  of  his  profession.  No  branch  of  knowledge  should  k 
pursued  to  any  extent  that,  either  of  itself,  or  by  the  habits  of  thinking  to  which  it  gm$ 
rise,  tends  to  divert  the  mind  from  die  main  object  of  pursuit ;  something,  it  is  tnie,  is 
due  to  relaxation  in  every  species  of  acquirement ;  but  judicious  relaxation  only  «fn^ 
to  whet  die  appetite  for  the  vigorous  pursuit  of  the  main  object.  By  the  professional  edu- 
cation of  agriculturists,  we  mean  that  direction  of  their  faculties  by  which  th^  will  betf 
acquire  the  science  and  manual  operations  of  agriculture,  and  we  shall  suppose  agri- 
cultural pupils  generally,  to  have  no  other  scholastic  education  than  some  knowledge  of 
reading,  writing,  and  arithmetic. 

7 1 50.  Ail  young  men  who  intend  embracing  agriculture  as  a  profession^  whether  as  ploo^ 
men,  bailiffs,  stewards,  land  valuers,  or  rent-paying  farmers,  ought  to  undergo  a  count 
of  manual  labor  for  one  or  more  years,  in  order  to  acquire  the  medianisn  of  a^ 
agricultural  operations :  when  the  pupil  is  not  destined  for  any  particular  oouotvi 
then  he  should  be  sent  to  a  farmer  in  a  district  of  mixed  agriculture ;  as  for  exaopie, 
East  Lodiian,  where  he  would,  if  placed  in  a  wheat  and  bean  culture  farm,  see  irt  k» 
great  distance  the  turnip  system  and  feeding,  and  a  few  miles  oif,  the  mouatain 
sheep-farming  or  'breeding :  when  the  pupil  is  intended  to  be  settled  in  any  paitku- 
lar  county,  he  ought  to  be  sent  to  a  county  as  near  as  possible  of  similar  soil  aad 
climate,  where  the  best  practices  are  in  use,  as  from  all  the  turnip  counties,  pupils 
should  go  to  Northumberland  or  Berwickshire ;  from  the  clay  counties  to  £^ 
Lothian,  or  the  carse  of  Gowrie ;  from  a  mountainous  district  to  the  Cheviot  biUs 
and  Tweedale,  &c. 

7151.  .The  term  of  ajyprenticesllip  completed,  the  future  time  of  the  pupil  onghtto** 
regulated  according  to  die  ultimate  object  in  view  :  if  he  is  intended  as  a  plongkonan. 
shepherd,  or  hedger,  perhaps  to  introduce  new  practices  in  other  counties,  be  09  '^ 
main  &r  a  year  or  two  longer  with  other  masteEs  in  the  same  district  in  tfdff  "ot 
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merely  to  acquire  but  to  habituate  himw 
If  he  is  intended  for  a  bailiff,  then,  afVei 
fiurm,  let  him  engage  himsdf  for  a  8ec< 
least  of  a  different  character ;  and  for  a 
are»  as  already  shewn,  only  tllree  difieren 
and  clover,  or  clay  land  farming,  which  ii 
which  includes  feeding  both  by  soiling  an 
ture  fanning,  which  includes  all  the  vari 
ordinary  intellect,  who  has  worked  two  yi 
in  the  lower  Berwickahire,  or  in  the  Ion 
the  Northumbrian  hills,  must  hAve  a  verj 
ture,  known  as  farming  or  husbandry. 

7152.  The  higher  iranchet  of  agricuU 
valuing,  and  estate  agency  departments, 
through  the  course  above  described,  as  si 
next,  placing  themselves  under  an  cminc 
gineer,  irrigator,  &c.  as  the  case  may  be 
sive  woods  and  plantations,  and  also,  if  p 
under  his  care,  and  of  a  land  valuer  or 
foundation  is  laid,  by  a  thorough  practica 
agriculture^  the  higher  part  is  attained  wil 
but,  on  the  contrary,  when  young  men  wl 
sent  direct  from  sdiool,  or  from  an  attoi 
order  to  acquire  the  art  of  managing  h 
dreaded,  both  to  the  proprietors  and  the 
jected  to  them.  The  condition  of  many  e 
be  referred  to  in  proof  of  our  assertion. 

7155.  Young  men  iniended  as  rent-pat/ 
aervants,  should  be  kept  as  assistant  bailiff 
of  age :  no  young  man,  in  our  opinion,  01 
or  employed  as  a  master  bailiff,  at  an  earli 

7154.  In  all  cases  when  young  men  an 
be  sent  chiefly  to  particular  districts ;  as  1 
surveyors,  to  where  roads  are  best  man 
bankers  to  Lincolnshire — w&rpers  to  the  F 
to  Berwickshire — woodmen  and  foresters 
contribute  much  to  tlic  improvement  of  ag 
gentlemen  would  prevail  on  their  tenants 
ploughmen,  or  farm  laborers,  to  the  impro^ 
up  by  the  parish,  to  send  them  there  with 
'>         proved  implements. 

(  7155.    H^tever  be  the  kind  of  profestiona 

'         tainment  is  the  pupil's  paying  such  attentic 
I  mensory.    One  of  the  first  things,  therefore 

t  the  Ikculty  of  attention,  which  he  may  do  t 

f         db^ect  ana  then  shutting  his  eyes,  and  tryii 
ii  color,  &c. ;  whether  he  would  know  it  wl 

,         or  marks  he  would  know  it  or  describe  it. 
^  another,  or  is  on  a  walk  or  journey,  let  hii 

be  seea  and  hears,  which  will  enable  him  t 
f  from  his  walk  or  journey ;  and  let  him  try 
^         recollect  what  he  had  seen  then,  or  at  any  p 

7156.  The  attention  to  be  exerciMed  in 
enable  the  observer  or  bearer,  not  only  to 
be  exercised  systematically.     A  thing  or  a 

'^  whole,  but  as  a  composition  of  parts,  and  tl 

their  qualities  of  dimension,  color,  consister 
position.     To  be  able  to  five  an  account  of 
.  is  to  get  a  general  idea  or  the  outline  of  its 

.  from  a  church  tower,  or  adjoining  hill ; 

otjecti,  as  what  hills,  or  woods,  or  waters 
ractioa  of  the  leading  atreet  ct  streets  must 
daiy  streets,  the  principal  public  buildings, 
bouses  and  narrower  streets  are  situated,  a 
ber  of  houses  composing  the  whole  assembh 

7157.  To  treasure  up  in  the  mind  the  ch 
subvarietiea  of  stock  is  a  moat  important  pai 

*  4 


1186  STATISTICS  OF  AGRICULTURE.  Pam  IT. 

To  do  this  effectually,  some  knowledge  of  eketchuig  is  of  great  use,  and,  if  pcaAki 
ought  to  be  acquired  by  every  person  intending  to  M  the  sitiiatioo  of  bailiff  or  rteviri 
The  knowledge  of  soils,  plants,  and  their  culture,  is  a  very  sunple  bosimsw  compved 
with  the  knowledge  of  stock,  which  is  not  only  of  difficult  and  tedious  acquirecxa 
but  easily  forgotten  or  lost :  for  one  gentleman's  bailiff  that  knows  any  thing  of  stock 
there  are  at  least  a  score  that  know  nothing. 

7 1 58.  Jn  connection  with  professional  studies,  the  pupil  may  find  it  necessary,  if  his  ctjs' 
cation  has  been  neglected,  to  go  on  at  his  leisure  hours  with  all  the  usual  bnncbes  of  edu- 
cation, either  assisted  by  books  alone,  or  by  books  and  the  best  assistance  he  can  prarcic. 
If  his  school  education  has  extended  to  arithmetic,  mensuration,  mathematics,  and  driv- 
ing, he  should  occupy  himself  in  acquiring  a  knowledge  of  botany,  soology,  gecdogr,  ird 
mineralogy,  without  a  tolerable  knowledge  of  each  of  which,  be  will  ever  be  is  'be 
dark  among  modem  agriculturists,  and  in  reading  books  on  the  subject.  Next,  let  brr 
study  the  various  arts  and  manufactures  that  luve  any  relation  to  agriculture,  and  oore 
his  mind  with  all  he  can  acquire  from  one  of  the  best  general  SncyciopaediaSj  as  dot  of 
Rees  or  the  Encyclopadia  Briiannicaj  with  its  excellent  supplementary  Tolumes.  If 
he  will  go  farther,  aiid  if  he  wishes  to  know  the  extent  to  which  he  may  go,  he  nay 
consult  what  we  have  advanced  on  the  subject  of  education  in  the  JEncydapa<^  y 
Gardening* 

Sect,  III.     Of  the  Conduct  and  Economy  of  an  Agrieulhtrist*s  IJfe* 

7159*  A  plan  for  the  general  conduct  of  life  should  be  fixed  on  by  every  one  whalr 

arrives  at  manhood,  and  steadily  pursued  for  the  time  to  come :  most  commonly  such  i 

plan  is  fonned  by  the  parents  soon  after  the  child's  birth,  and  at  the  latest,  when  the  bet 

is  tsken  from  school.     The  boy  arrived  at  manhood,  however,  is  entitled  to  easaix 

this  plan,  and  amend  it,  or  devise  another  more  congenial  to  his  own  notioiis ;  but  tiie 

risk  of  any  change  of  this  sort  by  persons  so  young  and  inexperienced  is  so  grest,  tltiS 

no  youth  ought  to  venture  on  it  without  the  utmost  consideration  and  the  firmest  pc^- 

suasion  in  his  own  mind :  where  the  parent  has  done  his  duty,  such  changes  of  plan  «v<l 

not  often  be  attempted,  for,  by  the  early  infusion  into  the  mind  of  a  child,  ideas  of  it 

pursuit  that  is  intended  for  him,  a  taste  for  that  pursuit  or  employment  wiH  grovcp 

vrith  him,  and  become  as  it  were  his  own  natural  inclination*     lliis  will  happen  in  icofr 

cases,  but  in  some  children  the  bias  or  force  of  nature  for  some  particular  puipose  it  ^ 

strong,  that  by  no  parental  intreaties  or  reasoning  can  it  be  overcome ;  even  where  a 

sense  of  duty  has  induced  compliance  with  a  parent's  wishes  for  a  time,  the  donnant  m- 

cUnation  hiu  at  last  broke  out  and  taken  the  lead.     In  such  cases*  the  psrent  zr» 

generally  conclude,  that  where  the  pursuit  or  purpose  is  not  bad,  the  force  of  ottuv 

inclination  will  be  more  likely  to  command  success  than  the  influence  of  paientil  s> 

tbority,  and  that  a  pursuit  or  business,  commonly  of  little  profit  or  repute,  wtU  be  nun 

profitable  and  respectable  when  followed  by  a  genius  powerfully  impelled  to  it,  tbu  a 

profitable  and  reputable  business  followed  by  any  one  against  their  inclination. 

7160.  Theplan  and  conduct  of  life  is  in  most  cates  determined  ty  oeddental  drcmmsiiatcn  Tbcvr  i 
the  laftwring  man  grow*  up  without  any  regular  training  or  education  for  a  particular  end,  and  flndi  ^  '^- 
■elf  at  the  age  of  manhood  engaged  in  rural  labor,  and  apfMurently  incapable  of  any  oiber ;  his  DotkB>  i'  ^ 
hla  ambition  are  so  limited  that  he  dare  not  venture  to  dedre  a  change  for  the  better,  ftr  no  nar.  f^tr 
desires  that  which  he  thinks  impossible  to  attain,  and  the  mere  idea  ofthif  impoMibiltty,  bo«vfe  t^" 
neous,  eflfectually  restrains  the  attempt  at  imnrovcmcnt  The  life  of  the  ploughman  or  laborer,  b.>~'  » 
it  diflffers  from  that  of  a  man  of  eminent  natural  powers  and  superior  educauon,  is  capable  of  ain^  *b*  • 
ration  bjr  being  directed  to  a  suitable  end  or  object  as  the  ultimatum,  or  in  other  wonSa,  tiy  pneenfir.^  ^  > 
plan ;  puin  inaoed,  as  we  have  elsewhere  observed,  {^Encycqf  Gard.  2nd  edit  7378.)  is  predertiuLai, « 
conduct  is  fiite. 

7161.  The  greater  part  qf  mankind  enter  on  l^fetaUhoui  enpjlxed  plan  or  Meet  in  view,  or  if  tber  f^ 
some  general  notion  of  acquiring  wealth  or  distinction,  they  form  no  plan  by  which  tt  is  to  be  Kt-~ 
pUshed :  the  consequence  is,  that  such  persons  after  blundering  on  through  their  iMst  yean,  arme  n  '"* 
end  witnout  having  gained  anything  but  experience,  now  of  no  use  to  theaa.  No  man  is  ban  la  v'^o- 
sion  of  the  art  of  living,  any  more  than  of  the  art  of  agriculture;  the  one  requins  to  be  stodied  m^-* 
the  other,  and  a  roan  can  no  more  expect  permanent  satisfoction  ftom  actions  peiftnined  at  nnlMr.  :>^ 
be  can  expect  a  good  crop  from  seeds  sown  without  due  regard  to  sail  and  season  :  when  we  Im*  ^-^ 
and  observe  the  quantilv  of  misery  in  the  world,  the  greater  proportion  is.  or  seema  to  be,  the  lewlt  <<» 
want  of  plan,  or  of  a  l>ad  plan  of  life :  how  many  parents  are  unsucceaaftil  in  their  mvggf"  ^  fW^^ '  * 
large  family,  the  result  of  too  early  marriages:  how  many  find  themsdves  arrive  at  oUace  *><^  '" 
other  resource  for  support  but  charity,  the  consequ«ioe  of  want  of  foresight  in  expenditnie :  bov  ver 
are  suffbring  under  poverty,  brought  on  by  their  own  want  of  frugality,  or  poritm  extiawgsac»;  « 
under  disease  from  excesses  and  irregularities  committed  in  the  hey.day  of  Un :  and  how  ■anvg*'-; 
those  not  bom  to  inherit  property,  who^  at  no  period  of  their  life,  have  any  odber  alteiuallfe  let*ia 
hard  labor  and  deficient  food,  than  disease  and  want.  

7162.  Want  of  plan  maj  not  in  every  case  be  the  cauaeof  all  this  misery,  because,  acddcat'"'™  '^ 


b-r: 


any  plan '. 

babiHty,  sooner  discover  its  errors,  if  a  bad  one,  and  correct  them,  than  tboae  who  set  out  oo  so  ^  * 
discover  the  want  of  one,  and  form  a  aood  plan.    The  young  man  who  la  Just  aetting  out  in  Bfe^  »J  ^ 
tremble  at  the  conscouences  of  proceooing  on  the  journey  without  the  guide  of  a  Jw&oai  pl>>'j^"^ 
he  must  form  himself,  because  he  alone  feels  what  he  wants,  and  what  be  can  do  to  gramytBOi' 
that  we  can  do  is  to  oiftr  a  few  hints. 
.  716&  Jn  order  to  be  able  to/orm  a  plan  it  is  previously  autmuy  to  deteonioe  the  sl^  la^ ' 
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by  u :  hapfrfnen  is  the  dject  of  every  action  of  human  life,  and  consists  In  (be  gratffloatioD  of  certain 
wants  ana  desires;  some  of  these  desiderata  axe  peculiar  to  youth,  and  others  to  old  age^  tNit  many,  as 
clothing,  food,  rnt,  relaxation,  entertainment,  ftc.,  bnin  with  the  earliest,  and  continue  to  the  latest 
period  of  life:  all  these  gratifications  are  procured  by  ubor;  in  savage  Ufe,  by  hunting,  fishing,  and 
gathering  fruits,  till  the  man,  no  longer  able  for  these  labors,  is  obliged  to  lie  down  and  die  of  want : 
bk  civilised  society,  they  are  also  obtained  bv  Ubor ;  but  here,  what  is  called  property,  exists,  and  man. 
in  the  vigor  of  his  days,  when  the  supplies  of  his  labor  are  greater 'than  the  demands  of  his  wants  and 
desires,  or  when  he  chooses  not  to  gratify  tbe  latter  to  the  full  extent  admitted  by  the  former,  can,  as  it 
were,  embody  a  part  of  his  labor,  to  be  made  use  of  when  he  is  no  longer  able  to  perform  it  with  ease :  a 
man  in  this  case  is  said  to  arrive  at  independmce,  instead  of  want,  as  in  the  case  of  the  savage;  or  of 
beggary,  as  in  the  case  of  tbe  improvident 

7164.  Independence'  is  the  grand  otject  which  every  man  destined  to  live  by  the  exer- 
.  cise  of  his  labor  or  talents  ought  to  have  in  view.    At  certain  periods  of  life,  when  the 

imagination  is  vivid,  and  health  and  spirits  in  their  utmost  vigor,  some  may  prefer 
present  enjoyment,  mere  animal  gratifications,  or  imaginary  distinctions,  amatory  con- 
quests, titles,  rank,  military  glory,  high  literary  or  professional  reputation :  it  is  a  noble 
attribute  of  our  nature  to  prefer  these  to  mere  accumulation  of  money ;  but  a  great 
warrior,  poet,  or  painter,  arrived  at  old  age  and  want,  if  the  latter  be  brought  on  by 
common  improvidence,  will  not  find  himself  surrounded  by  many  marks  of  distinction  ; 
and  though  it  may  possibly  be  some  consolation  to  him  that  the  three  or  four  letters' 
<x>mpo6ing  his  name,  will  be  sometimes  pronounced  together  after  he  is  dead,  yet  it  will 
not  be  much. 

7165.  The  exercise  of  his  profession  is  the  most  rational  mode  in  which  an  agricul- 
turist, of  whatever  grade,  can  pursue  independence ;  only  extraordinary  circumstances 
can  justify  a  change  of  profession ;  in  common  cases  it  indicates  a  want  of  steadiness  of 
character,  or  a  want  of  success,  and  the  latter  is  commonly  attributed  to  want  of  skill ;  it 
is  better,  therefore,  to  pursue  unrenu'ttingly  the  profession  to  which  we  have  been  edu- 
cated, even  though  we  should  not  be  very  successful  in  it,  than  to  risk  an  infringement 
on  character  by  adopting  another.     The  practice  of  agriculture,  as  we  have  already  see% 

(6925.)  is  carried  on  by  three  different  classes,  serving,  commercial,  and  artist  agricultu- 
rists :  on  each  of  these  classes  we  submit  a  few  hints  to  aid  them  in  forming  a  plan  of 
life,  and  regulating  their  expectations. 

71G&  The  greater  wtmber  of  agricuUuritts  nuui  ever  belong  to  the  lower  grades  qf  the  serving  dassf 
and  act  as  ploughmen,  hodsmen,  shepherds,  hedgers,  woodmen,  and  laborers  of  aU  woriL  These 
form  the  greater  proportion  of  mankind  in  every  civilised  country,  and  must  ever  remain  the 
bulkiest  material  in  the  social  fkbric  Comparing  one  age  and  country  with  anoUier,  however, 
there  may  l>e  the  greatest  diflbrence  in  their  intellectual  and  physical  condition.  Tbe  ploughman 
of  Russia  is  but  a  remove  Arom  his  horse:  Tbe  ploughmen  in  different  parts  of  Britain  are  as  in- 
telUgent  as  their  employers :  in  Scotland  they  have  the  Bible  by  heart,  are  familiar  with  the  history 
of  their  country,  and  not  ignorant  of  its  literature :  they  lead  a  laborious  life,  but  they  enjoy  the 
inestimable  iblessmgs  of  health,  sound  sleep,  and  peace  of  mind,  till  the  latest  penod :  they  are  ahnost 
always  independent,  either  from  their  labor,  their  savings,  or  in  <M  n^e  or  sickness,  from  the 
assistance  they  receive  of  their  children  in  return  for  wliat  was  laid  out  on  their  education.  These  Uien 
are  as  happy  relatively  to  their  capacity  for  happiness  as  any  other  class  whatever ;  if  their  measure  is 
smaller,  it  u  as  frill  as  the  largest ;  for  the  essential  materials  of  comfort  and  happiness  are  the  same  in  all 
classes,  and  in  all  classes  a  man's  wants  and  wishes  accommodate  themselves  to  the  means  of  gratifying 
them.  The  rich  have  no  wants,  and  their  desires,  for  the  most  part,  are  no  sooner  expressed  than  grati- 
iied ;  the  pains  and  pleasures  of  life  are  neutralised  Into  a  lund  of  insipidity,  till  ennui  Wings  on  disease, 
which  to  this  Clan  becomes  a  blessing,  by  procuring  for  them  the  oocupation  of  taking  medteine,  the  duty 
of  attending  to  the  doctor's  regulations,  and  the  pleasures  of  convalescence.   ; 

7167.  The  plan  of  life  suitable  for  the  operative  agriculturist  may  very  well  be  founded 
on  the  condition  of  this  class  of  men  in  the  northern  counties  of  Northumberland,  Ber- 
wickshire, East  Lothian,  and  others.  We  l^ave  already  (7048.  and  7049.)  described  tbe 
manner  in  which  fiirm  servants  are  hired,  lodged,  and  paid  in  these  counties :  tbe  es- 
sence of  tbe  mode  consists  in  the  employer  providing  the  employed  with  comfortable 
cottages  and  gardens,  and  paying  them  chiefly  in  the  necessaries  of  life,  in  so  much  meal 
or  flour,  so  much  ground  to  grow  potatoes,  and  flax  or  hemp,  a  cow's  keep,  the  run  of  a 
pig— if  a  shepherd,  so  much  wool,  or  so  many  sheep,  the  loan  of  a  teem  to  bring  homo 
coal  or  other  fuel,  and  a  certain  proportion  of  money.  By  this  mode  of  payment  the 
operative  countryman  is  always  sure  of  a  comfortable  home  and  food,  sure  of  milk, 
butter,  meal,  bread,  and  potatoes,  the  produce  of  a  pig,  poultry,  and  bees,  and  of  tbe 
produce  of  his  garden  ;  and  this,  however  high  may  be  the  prices  of  these  articles  in  the 
public  market  All  country  servants  hired  by  the  year  might  be  accommodated  and 
paid  more  or  less  in  this  manner ;  and  to  this  mode  of  life  and  payment  they  ought  to  look 
forward  as  the  ultimatum  of  their  grade  in  the  scale  of  operative  agriculturists.  By 
prudent  conduct,  in  regard  to  the  increase  of  their  family,  and  by  frugality,  they  may 
live  in  decency  and  comfort,  educate  one  or  two  children,  and  save  something  for  old 
age,  or  unforeseen  occurrences. 

7168.  The  dojf  laborer  wko  has  no  particular  emalotfer,  and  probably  no  fixed  residence.  Is  much 
less  comfortable  than  the  yearly  servant ;  In  England  more  especially,  under  the  present  system  of  poor 
laws  and  parish  management,  which  is  calculated  to  degrade  him,  and  efifcctually  to  prevent  any  attempt 
at  improving  his  condition,  if,  as  Slaney  observes,  '*  by  unremitted  industry,  he  has  been  enabled  to  ao 
witboat  jiarochial  relief,  and  bring  up  ihis  children  decently,  it  is  as  much  as  could  be  expected :  for  an 
attack  or  illness,  or  the  temporary  loss  of  employment,  he  is  in  general  totally  unprepared ;  he  thinks  not 
much  of  the  mcMTow,  and,  as  it  stands,  it  is  perhaps  well  for  him  that  he  doeanm  anticipate  evils  which 
he  cannot  prevent :  every  one  knows  how  beneficial  to  the  community,  how  advantageous  to  the.  indi. 
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vidoal,  the  hope  of  bettering  his  condition  in  life  is :  it  cheers  him  in  advenstJ*  encounfeskis  i-r::^-, 
promotes  his  content,  yet  from  this  hope  the  major  part  of  the  agricultural  bborers  of  ixtfU-^  j* 
excluded ;  they  toil  indeed,  but  it  is  to  continue,  not  to  better  their  existence.**  (fssoy  cm  tif  m  si 
dirfctioH  qf  rural  expenditure,  p.  170. }  see  also  the  suoceeding  chapters  of  tlMse  judidoos  sz^  ^uul^ji 
casays.) 

7169.  Tkejpla»  qf  life  for  the  directive  dau  qf  agricitUuruts  need  hardly  be  pointed  oat;  the  ri^'--^ 
a  farm  baililrto  a  steward's  bailiff;  or  to  a  demesne  bailiff*  or  steward,  and  thence  to  the  gesenJ  cui--. 
factor  of  an  estate,  is  an  obvious  cfb^ect  of  ambition.  In  another  direction  he  may  rise  throor}  lV  i  ''■ 
ent  gradations  of  the  commercial  agriculturist,  or,  adopting  the  r^nli  of  counsellor  or  artist,  Yt  -j  .'  > 
come  a  salesman,  appraiser,  timt)cr  or  land-surveyor,  land.valuer,  agent,  or  agricnltural  eR^occr:  n.^>, 
howevefjCan  he  attempt  the  veterinary  profession,  or  those  of  draftsman,  author,  or  protnaor.  ■ 

7170.  The  remuneration  to  which  a  directive  agricutturist  i$  naturaiiy  entHled,  should  be  reguUted  S  -  < 
profiMstonal  abilities  and  experience ;  that  which  he  will  oommonfy  receive  will  be  r^ulstrd  l:  ■ 
quantity  of  agricultural  talent  and  experience  in  the  market ;  it  ought  always  to  be  sudi  as  irill  f  .t-?-. 
him  in  a  distinct  class  from  the  operatives,  and  render  it  worth  his  while  to' be  honest,  assidttouai.v  y^:- 
tire  to  the  interest  of  his  employer,  and  of  a  polite  and  obliging  manner.  A  handsome  salur  tj  v.u  . 
servant  is  wise  economy. 

7171.  TV  object  qfthe  arttd  or  countdlor  agriculturist^  may  be  either  to  ascend  to  the  rsnk  cf  k'M  r 
professor,  conaitions  of  more  honor  than  profit ;  or  to  realize  property  and  become  a  praprieto-  cUnr^  t 
For  a  rent4Miyin^  farmer,  no  artist  or  author  is  at  all  adapted. 

7172.  The  legitimate  object  (tf  a  commercial  agriaUturist  is  to  rise  in  the  di  Arent  grate  of  bw  rho,  i-^i 
become  either  a  large  farmer,  a  gentleman  farmer,  or,  beat  of  all,  a  yeoman,  or  proprietor  caterai.:  v- 
frietaire  cultioateuf). 

7173.  The  profits  to  which  a  commercial  agricuUuria  is'entiiledt  compantifdy  tot*":!  cf 
other  commercial  men,  are  theoretically  determinable  by  the  risk  attending  the  en-pic- 
ment  of  his  capital,  and  the  skill  requisite  to  prosecute  his  art;  but  practicaUy,  this  rcr  .- 
neration  will  depend  on  the  quantity  of  skill  and  capital  in  the  market.  The  nsk  aitcfi-^: 
capital  employed  in  the  culture  of  the  useful  products  of  the  soil,  is  evidently  less  tL:£  'J^ 
risk  of  capital  employed  in  many  or  perhaps  most  manufactures ;  and  the  skill  kq*^--^ 
to  enable  any  one  to  become  a  farmer,  according  to  the  customary  practices  of  it 
country  surrounding  him,  is  less  tlian  that  required  for  almost  any  branch  of  lani't.- 
ture.  In  consequence  of  these  tilings,  tliere  are  men  every  where  ready  to  U< j^ 
farmers ;  hence  the  profits  of  farming  are  naturally  leas  than  those  of  most  other  %- 
Btiits ;  but  to  counterbalance  this,  the  farmer  has  several  advantages  peculiar  to  :} 
profession,  First,  from  the  nature  of  his  residence  in  the  country,  which  assumes  a  re- 
tain degree  of  consequence,  from  its  connection  with  a  considerable  group  of  out-ofxr 
these,  surrounded  by  a  garden,  orcliard,  fields,  woods,  and  other  rural  scenery,  all  c  -^ 
occupation,  and  inhabited  by  servants  in  cottages,  horses,  cattle,  sheep,  and  ocber  dearer. 
animids,  all  in  subjection  to  him ;  all  these  things  give  him  a  degree  of  consequeiKv  N- 
real  and  apparent,  and  assimilate  him  more  nearly  to  a  lord  of  the  soil,  and  to  thal^Jf ' 
rural  retirement  and  independence,  the  object  of  almost  every  commercial  man's  ainb-n'''- 
than  any  otlier  mode  of  life  short  of  the  thing  itself.  Secondly ,  many  trades  and  ipnfvs^^^ 
preclude  (according  to  general  prejudices)  their  followers  from  being  gentleneD;  whtfc^N 
though  every  farmer  is  not  a  gentleman,  yet  any  gentleman  may  become  a  fan?i'. 
without  in  any  degree  lowering  his  rank  and  character ;  a  farmer  may,  therefan.  if  ^ 
chooses  to  adopt  the  habits  and  manners  of  a  gentleman,  be  redcooed  as  $oci 
Thirdly,  the  farmer's  products  are  in  universal  demand,  and  he  is  sure  of  a  mu^  ^ 
some  reasonable  rate,  a  fact  otherwise  with  many  manufactures.  Fourthlvt  Iw  K  ^*- 
of  a  home,  of  the  necessaries  of  life,  and  in  general,  of  most  rigorous  health.  Fifi^)' 
be  is  generally  a  roan  of  more  parochial  influence  than  the  tradesman  or  manu^Kturn- 

7174.  N^o  Jarmer  ever  makes  a  fortune  by  his  profession  :  the  utmost  exertioiK  »  * 
most  skilful  and  industrious  men  in  the  most  improved  districts,  seldom  do  nw  ^' 
enable  them  to  keep  pace  with  the  times;  and  the  great  majori^*,  in  all  couotries,  W^ ' 
life  of  great  labor  and  anxiety,  and  end  as  they  b^ao.  No  farmer,  in  a  gnienl  s\'- 
can  raise  more  than  one  com  crop  in  a  year,  and  in  this  respect,  the  fivmer  of  Ri^^ 
and  Poland  has  the  advantage  of  the  British  farmer ;  for  the  lands  of  the  foraiff  ^'^ 
*fVom  five  to  eight  months  under  snow,  all  root-weeds  are  destroyed,  and  the  groai»  ^ 
loosened  by  tlie  frosts  and  thaws,  as  to  require  very  little  stirring  Ibr  the  seed ;  the  np^ 
summer  which  succeeds  ripens  all  annual  plants  tlmt  will  grow  there,  nearly  as  «elt  3>  i^ 
England,  and  better  than  in  many  parts  of  Scotland  and  Irdand.  Hie  British  fan«N 
however,  have  the  great  advantage  of  perpetual  pastures,  owing  to  the  mildness  of  «f 
winters,  but  still  no  art  of  man  will  shorten  the  period  of  animal  gestation,  and  ongi>'<^ 
a  lamb  or  a  calf  in  shorter  periods  than  5  months  and  40  weeks.  How  oAen  <kx^  ^. 
tradesman  or  manufacturer  turn  his  capital  in  that  time  ?  Hiere  are  three  varifti^;^ 
professional  farmers,  however,  which  occasionally  realise  some  property ;  the  f^ 
who  feeds  with  oil  cake,  grains,  and  other  artifical  foods  ;  the  dealer  in  com  or  ctf*. 
who  has  the  art  to  buy  at  a  falling  and  sell  at  a  rising  maricet;  and  the  dealer  <"  j^^  ' 
farms,  who  sublets  or  sells  his  lease,  or  in  purchases  of  land,  who  subdivides  ""^  !^ 
tates.  The  profits  of  the  first  are  not  great,  and  those  of  the  two  last  are  atiendw  ^^ 
great  risk :  the  only  farmer  whose  lot  is  to  be  envied,  lives  under  a  landlord  who  "^^  '^ 
take  the  full  marketable  price  for  his  lands :  such  as  Buidet,  Coke,  BcdfM  Nortbuffl- 
berland,  and  many  others  in  the  south,  but  few  in  the  north  or  the  west.    . 


Pi^jxijrjiy  urLt\,ii\ij  iim^ca. 


le  field  a 


ling,  ytt  there  are  e: 


3  prope 


ler  to  obserre,  therefore. 


that  the  alrnanac  linu  m  this  kslen 

m  talendar  of  ruUutt  a  ^ven  for  the  metropolitan  diatrjcti  the  ■Imaiiu:  lime  m*;,  ia 

everj  part  irf' the  empire,  bevtried  loiuic  the  local  climate  and  vegetation. 

Iq  general,  other  drcumslanCM  being  alike,  four  dajrs  may  be  allowed  for  eiery  de- 
gree, ur  every  TO  milet  north  or  south  of  London ;  in  apring,  operations  may  be  com. 
menced  earlier  in  that  propordoii  southwarda,  and  later  northwards  t  but  in  nutumn  the 
rererse,  and  aperationi  deferred  as  we  advance  southwards,  and  accelerated  as  we  pR>- 
cced  to  the  north.      In  every  case  allowing  a  due  weight  to  local  circumstances. 

Our  notices  under  each  month  extend  only  to  a  few  of  (he  leading  features  of  country, 
-work  ;  —  to  attempt  to  insert  every  thing,  or  even  moat  of  the  things  that  require  attend- 
ing to,  we  conceive  imposaible ;  and,  if  it  could  be  done,  quite  useless.  A  man  will 
always  act  better  when  guided  by  bis  own  judgment,  than  when  following  implidtly 
that  of  another,     Kaleodara  should  only  be  f  oosidered  aa  rcniembrancen,    never  as 


1.  KaJrmLir()fAiitinUrilNeliirrn*mll4milim. 
3,  KalrtuLir  at  rcgttattc  ffatarr  Tamul  lautom. 


fUa^  a^  KmT^nlXrljJ  chltfe.-dWi 


Mira^  |S?T^iiXS^S^ 


a  Farm-^ri.  [«?«,) 


t.  IJPI  Sloct.  ISJK) 


i.  GrOB  LtoKU.  {ti06&.) 
■•.  Anilr  lAndi.  («M.) 


;^^;^^«  >- 
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I  (4764.)  an  ki  •omt  drf  dtaadons  ptantcd  In  (he  hnt 
of  the  miooth ;  and  aho  peaae,  and  aonictlinei  oaU,  are 
•ovn.  On  the  vlM>le,  however,  it  Is  better  to  defa  the  bean* 
and  peaw  till  the  tirtt  and  64>cand  weeks  of  Fehruaiy,  and  the 
oats  till  the  two  last  weeks  of  that  month. 

i»l>ruvfv*(a/ of  the  common  kind  (IG'^IL)  maj  be  sown  vbaic 
(he  koUls  suitable. 


(S767.),   Boadt   (5280.),  and  Drains. 


7.  Fcncet 

(3909.) 

Hmmrthnnu  nan  b*  planted  in  fimce.ltnes,  in  anj  of  the  dliRr- 
cnt  model.  (<7nO.)  Ihtrhet,  walls,  pttlini^  and  all  other 
fences  of  the  common  kind  may  be  fiinned ;  but  none  where 
hoOies  or  other  rrergreens  are  to  1m>  used.  Reimlrlqrthcdifler- 
cnt  modes.  ()t794.)  Koads  and  dxains  voMj  be  fiinned  at  all 
timcaand 


Tnaeb  gncu  \r 


8.  Orchards  (377a) 

fnmm  trtm  and  free  them  of 
each  bree  b  practtod,  thb  is  a 
newly   planted  txves.     Plant 
hop  plantations,  (MOO.) 

9.  Wood  Lands  and  Plamtaikmt.  (3S?7.) 
Preaan  Me  toil  tar  plantai|f.     Plstt  i 

trees  in  mild  weather.    Plant  aasd  sow  tfie  fastR'  s«<  --' 
whether  In  places  where  they  are  fiaaOj  to  rsas.  *  • 
naneiy-gnmnds* 

FM  iiwAer  aud  capfice  not  Tahoable  on  m  i  wif  ^  a>\n 
Stock  up  roots,  stack  them,  and  char  them. 

yrmu  deciduoDs  trees;  fill  up  vacaiKia&.    Cet  ixr-<r- 
hedico.  (^790.)     Gather  any  treeaeeds  not  bt«3n>  £u:^  . 

i>ra>ii  wood-lands  and  cnt  path*  or  o^ct  openso  r>   -k! 
thraoi^  them,  die  leaves  banc  now  off  fiae  detxisaa  hr. 
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Weather 
at 


Ixmdon  • 
EtUnbarsh 
Dublin     • 


Avcraaeof 
the  Ther- 
mometer. 


4«  3 
96  6 
43    78 


Greatest 
Variation 
from  the 
Averaf^. 


Average 

of  the 

BanMneter< 


29    94 
»9    656 
50    091 


Qnantlty 
of  Rain. 


0*«73  inch. 

1-V69 

4-21 


tf  &  ^A 


REMARKS. 

This  month  (thespriivar 
ons)  is  osuall*  soqiect  to  mnch  rain, 
accounted  seasonable :  the  old  firoYerb  beisK,  "  J^* 
fill  dike  with  either  bUck  oe  whit^."    Rocrf!  L 
the  sap  in  veaetaliles  shows  erident  »Tim*Lim»  cf- 
about  the  middle  of  the  month,  and'  ttmaetxs^  ^ 
earlier.   The  animal  kalendar,  and  inflceeceacr  V - 
trees  for  this  month  will  fjeneraJly  be  found  v»r<  .a- 


^   1.  Kalendar  <tf  Animated  Nature  round  London. 

In  tkefirtt  trtek ;  bees  (oou  wttUiffra)  come  out  of  their  hivea, 
plats  {atlue)  play  about,  maecU  (tiuecftf)  swarm  under  sunny 
hedsiTs,  and  the  earth-worm  {lumbrUus  Umstru)  lies  out ;  hen- 
chalflnches(/niift/£a)  flock,  and  the  sonK-thrush,  or  throstle 
Uardut  wnurinu),  and  common  lark  {alauda  arrtntU)  sing. 

Seamd  irceik :  the  buntings  {ewUterim  aUMt\,  and  linnets  ( /n'«- 
giU*  Umita),  appear  in  flocks ;  sheep  (avu  onet)  drop  their 
umbci ;  geese  (oimu  tmser)  bozin  to  lay. 

Third  ivtek:  rooks  (earvuM  fmgiltgui]  begin  to  pair,  and  le- 
aort  to  their  ncst^treca;  houac-spanows  (^'fUfU/a  domtttica) 
chirp,  and  b^gin  to  build;   the  chaffinch  {frittgUIa  ccMc) 

Foinrf*  irMfc:  the  partridge  {kirto  merdrix)  begins  to  pair, 
the  blackbird  {tmrdiu  atenia)  whistles,  and  the  wood-Urk 
jnlimia  arvmmi  d  artorm)  aingi:  the  ban  (p*aiiaaar  gallui) 
alts. 

;  S.  Kalendar  <^  Vegetable  Nature  round  London. 

tm  thaJtrU  feedc :  the  snowdrop  (mIomMm  hIm/u),  whin  (tifer 
flHnip«Ml,  white  deadnetUe  (/oii&mn  album),  polyanthiu  (pru 
mala  vtru)  flowers ;  and  the  elder  {tamlmcm  ni^ra),  and  some 
roses  and  honeysuckles  begin  to  expand  tlieir  leaves. 

Steomd  rmtk:  common  ciowfoot  (ramiMcWiu  r<p«nf),  dande- 
lion (IsDNteian  fonLraciiNi),  and  the  female  flowcn  of  haari 
(con^iw  avHiama)  appear. 

.  Tiurd  tank :  veronica  agresUs  in  flower ;  many  of  the  poplar 
anil  willow  tribe  show  their  catkins;  and  also  the  yew  (ttunu 
baccala).  alder  {abmi  cwwwbim),  the  tulip  {ttUipa),  crown  im- 
poial  (fiitiaaria  taiperJaKt),  ud  various  other  bulbs,  boldly 
emerging  fhwn  the  ground. 

Fouflk  fVMk :  the  erica  camca,  wood  strawberry  {fragmia 
aesea),  some  speedwells  (wrvtuoa),  the  sroundsei,  and  some- 
times the  stocu  and  wall-flower  (cMramtu)  in  fknrer.  8omc 
aoru  of  gaoaebentas,  apricots,  and  peaches,  beginning  to  open 
their  budi. 

S.  Farm  Yard.  (2740.) 

8cc  last  month.  In  taking  in  stacks  to  thresh,  dcetroy  ver- 
min as  much  as  possible  (GHod.).  Clear  away  the  bottoming  of 
straw,  fHjQ^ols,  or  other  temi>orary  matter,  uid  leave  the  aJie 
perfectly  neat  and  clean :  the  poultnr  will  pick  up  what  grahu 
mav  hare  dropped.  Be  vigilAut  in  keeping  stuck  of  every  de- 
acription  in  oraer;  wintering  cattle  by  nvquent  supplies  of 
firash  straw  and  turnips,  or  other  roots :  horMs  by  sound  ram, 
md  ffDod  pcaae-straw,  or  dover-hayjinicpensing  as  much  as 
poaslble  with  wheat  and  oat  straw.  The  evening  food  should, 
occasionally  at  least^  be  of  carrots  or  potatoes. 

Poultry  now  lay  freely,  and  if  some  indicate  a  desire  to  incn- 
bate,  BO  much  the  better  where  an  early  brood  Is  an  object. 

Jtf en's  Ak/gr.  There  are  still  a  good  many  boun  for  mental 
improvement. 

4  Livestock.  (554d)    ' 

Hheep  generally  begin  to  lamb  during  thia  month,  and  re- 
quite unremitting  attention  from  the  abepheid.  (63111.)    At- 


tend to  fitedbig  lamba  aa  before  (64SS.),  ^ 
(6183.)  and  fattening  calves  (6167.) 

5.  Grass  Lands.  (5068.) 

See  last  month.    Mannroa,   where  applhd 
may  be  laid  on  at  this  season ;  and  oach  tid  ra 
to  be  broken  op,  may  now  be  pared  with 
nest  month. 

Hve  watering  of  meadows  In  varan 
ly  lA  off  towards  the  middle  of  tibe 
growth  of  the  grass.  (4066.) 


toBii± 


:  >7»^i- 


6.  AraUe  Lands.  (i54a) 

Beans  should  be  put  In  during  thla  »i>««Kt«-  (4761-?  ^  '  ^ 
podding,  and  tat  a  ripened  crop  may  be  scvn  »t  t-^-^-     '~ 
riods  (4739.),  and  tares  for  soiUng  or  seed.  «Mf'.}  <  - 
from  the  middle  of  this  month  tome  vuddle  d<  3(  JO-: :  • 
unless  on  very  old  turf,  where  tticy  may  be  mm  n^f    '    • 
common,  but  erroneoos  opmioo,  that  old  gras  U.>i- 
to  be  broken  ap  and  sown  with  ostta  or  b^uis,  it»aai  :*  i  ■ 
ed  as  early  as  iioMiblc,  so  as  the  fhiet  mav  bas«  kok-  •■''^    ' 
the  furrow  berate  seed  time.    ISas  this,  tfcoa^  »34  ,  .- :   • 
is  most  dangerous  doctrine,  it  bcfa^  foanofrasi  ei  -'-^  ^  ^ 
that  lands  so  ploughed  and  sown,  are  always  ■bor-  <^  ,• '  ^ 
have  the  plant  of  com  destroyed  by  the  grab,  vntr  i^-  ' 
other  lame.    The  only  safe  mode  with  SBthlsDcfe,  .  "    ' 
plough  them  till  abtrat  the  middle  of  March,  ci:  "^  > 
plaugh/>ow,  and  ntli  inunadiatelv  afterwards.   Ii  >.^     - 

Elhat  by  this  practice  the  lariW  of  iiMacttarr  U-^  • 
that  they  have  not  time  lo  reach  the  ssr&ce  u.'^  -  > 
has  germinated  andgiwwn  outof  tkeicBrfa  d  ■  •- 
tacks,  or  probably  they  may  be  so  deeply  baried  A te  •  i' 
to  rennain  another  seonn  vnder  gnanid;  it  t^v^  i-*'  ' 
naturalists,  that  the  eigpt,  larva.-,  and  chzysaikia  ^t  ^r  > 
sects,  like  the  aeedsof  many  plants,  will,  wbaa  benrc  •  r  . 
or  otnerwiae  placed  in  drcnmstaDcea  iMt  fiswrakb.-  >  i  ~< 
immediate  hatching  or  genninatisai,  remaai  ibac,  tr^"-. 
their  principle  of  life  tfll  they  can  naake  their  va?,  m^-  ' 
accidentplaced  In  circumstances  fovonbte  far  tbe^  ■^■'  '■' 
ment.  The  safest  plan,  however,  tv  break  ap  ekl  pa»  j*^ 
is  to  pare  and  bam.  (5X78.) 

Hpring  wheat  of  the  commao  kind  may  nev  ht  ^  ^  ^i^ 
ously  sown  (4603.), and  barkn  k  ako  aowaa saar  •£"-  -«^ 
in  the  last  week  of  tiie  month. 


7.  Fences  (3909.),  Roads  (388(1), 
(2767.),  FoHds  (4136.) 

Hedges  nurf  be  planted  (S7S5.),  gnmn  t  ^ 

old  ones  gashed  or  cut  down  (^94.),  bhI  tamf^ 
paired.    Walla  bnllt  (2831.),  wau^  tocaa,  ^ 
ed  (4130.). 


8.  Orchards  (STTa) 
Sec  last  month. 

9.  Wood  Lands  and  PlanlaHons 

As  In  last  month.   Where  there  k  a 
kernel  tree  aeeda  mny  aam  be 


(XSJ.) 


DlLci.^ 


■'  l/^-Vi 


VgT- 


MARCH. 


Weather 
at 


London 
Edinburgh 
DubUn    - 


Average  of 
the  Ther- 
mometer. 


46  4 
41  7 
44    09 


(ireatest 

Variation 

from  the 

Average. 


Average 

of  the 

Barometer. 


I^S    K.H6 
«9    707 


Quantity 
of  Rain. 


0*7I6taich. 

1-455 

ie-364 


REMARKS. 

Thebeginnfaieaf  March  usually  ooadadn  the  watrr  n) 

the  end  of  the  momh  is  gmOTdly  iadiratiw  U  ''<^  - 
cccding  spring :  accading  to  thepraws^  **  Vip^    '' 
In  like  a  Don,  and  goes  ont  like  a  lan^'    TIk  *>j-  ^ 
railed   this  montli  tka    ltmiftkt»mg  mmO,  "a    a^  '^  * 
to  the  increasing  of  the  days.    Thb  Is  a  Wbcrtoe^  ^   ^    , 
ing  month,  both  fiar  men  and  cattle  cagagcdte  b<»>-  '^' 
ations.  _ 


1.  Kalendar  qf  Animated  Nature  round  London. 

fa  Me  Jlrtt  nfdc :  the  riiig-4love  Icvlimba  piUamlma)  com ; 
tin-  white  wagtail  {mutacifln  nlba)  *:\ni^,  and  the  vtllow  waiclAiJ 
(niii/.iri//ajrarfi)a|ipran.  Thv  earth >*orin  {Im^.ttcuaterrfftrit), 
and  tlw  mall  (Arfij-), and  slog  (/imkjj-),  cnRiniliT. 

""        ■  weeir;  the  Jjckilaw  (ctrriw  nvmrhii)  bvj;inA  lo  come 


(to  rbarrhct :  the  Uaatit  [fmrma  tmw^Bm 
brown   wooa-owls  {drix  wfalaj  hoot: 
shell  batterfly  ( pafMo  wrtie^,  L.)  appears, 
Third  wtrk:  the  manh  titmoOfw  (sarM 


note».    Varioos   fUcs  (mi«w)  at 


Ihe  i«  i"*" 


vanoos  tnes  imi«w)  appear,    i  be  «•  •»-='     „ 
Kmelhrank.    Tbc  ttixkc7-cockra«*av^f«i^'r**^*^' 
gotMo. 


Illm  lrMT\  ud laj  dHv^^iiu bb 


3.  Farm  rani  (««).) 


5.  OnuLamU  IfXe.) 

6.  Anile  Ijntdr.  [tBtS.] 


^^n^MU^cu^r»  <UU  d.  kjitoDbf^^ 


8.  Ordumli  (STiO.)  ohI  Ha^tnmii.  {G39S.) 


'  ^""rf^Lli*'  **  «WMllj*«™j.  tomprngj 


119S 
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ii 


of  the 


win 


the 
bav«  ben  tottenfaig  on  thew  during  the 
—  an  fannMitM  adTaiUKe  to  «  temcr. 

i^MftryofInoK  kinds  haw  now  halch«d  Ihctr  bvoodk  and  re- 
quite looking  oftor,  to  aw  ther  do  not  ii\)««  ob«  Miothcr»  nor 
■Nattackuoby  ttningar  enenie*. 


6.  Grau  Lands,  (5066.) 


Sc«  that  the  faneat  an  kept  up,  and  the  gatea  icgularlv  ihnt 
and  £iatcned ;  as  cattle  newly  let  ant  are  very  apt  to  wiinder, 
and  mora  ready  to  break  through  fimocs  than  when  the  hcrtiage 
is  more  ahondant. 

Watrr-mtemloiM  (4053.)  an  generallT  ihut  up  Ibr  hay  aboat 
the  end  of  the  month,  the  ewet  and  lamfaa  b«sng  then  turned 
on  young  artificial  iinraMna,  or  common  proTlncial  pastuics,  in  a 
samdently  (orward  state. 

MoHrimjf-metkhtn  of  the  common  kind  (A197.),  and  ckrvcrs, 
mixed  grassca  Ibr  hay,  ihoold  be  hand-picked,  bush- 
harrowad,  and  roUad,  enly  in  the  month*  and  thai  shut  op  for 
Iheacythe. 


6.  Arable  Lands.  (454a) 


Finish  anting  all  the  qning 
loocm  (50U.J,  saintfoin,  aiid  aU  other  herbage/  plants,  and 


(4649), 


tares, 
^.  laintbin.  and  all  other  hcrbaae.  itlanti 
(5Dft(>.) 

Stnmmer  tvheat  (460t.)  may  be  sown  during  the  whole  of  the 
month,  also  barley  in  late  situatioos  (4Gd9.)>  pease  for  late  pod- 
ding, and  under  peculiar  circumstances,  tares  for  cutting 
green  in  October  and  November. 

Mam^uetorial  pLuit;  as  woad,  madder,  flax,  hemp,  mustaid, 
&c. ;  oil  plants,  as  rape,  poppy,  and  such  plants  as  are  grown 
for  medlcmal  purpows  or  pcvulinr  u<m  in  domestir  economy, 
as  rhubarb,  Uquorioe,  buck  or  beech-wheat,  cress,  Ike.  may  all 
be  sown  or  planted  ftom  the  middle  of  last  to  the  middle  of 
this  month.  The  first  week  in  April  will,  in  the  Itreater  num- 
her  of  seamm,  soils,  and  dtualions,  suit  the  most  of  them. 

Carrot  (496i.),  field  beet  (I9«6.),  paruep  (49A1.),  and  8wed. 
Ish  turnip  (4880.),  if  not  sown  the  last  week  of  March,  should 
be  finished  during  the  first  ten  days  of  April.   AbedofSwedUi 


taralps  ihoBM  be  nwn  la  Ik*  gesJ«t  in  ttHnksbM  a 
thcfieUby  theendef  thenHni^arChefintveeks  %x 

The  last  ftetniglM  of  the  month  fa  Che  boa  MasK  ts  turoT 
potatoes  (48X4.) :  hi  tha  evlieat  stmaKlaw  tMs  isssKs-o 
tor  a  (bll  crop:  in  the  latest  the  mlilAe  ef  Mmj  wiU 
better.    Forvery  early  crops  for  the  snppiy  of 
dry  rich  sheiteted  fields  my  be  |i' 
moars  of  tkx>tiand  they  oflan  piant  ka  June, 

at :  there  thepotaloe  is  alike  ■■'■Hi—ilini  la  last  apm  m 
y  autiunnal  noola. 


1, 


ptanaed  in  Msrck  k:sr 
It  ka  June,  satf  sia  ht 


DrtiM^ 


7.  Fences  (27b7.).   Roads   (SSa),  a 
(3909.) 

All  these  should  have  been  pnt  In  ordv  brfhe,  nn  i;  jrr'. 
the  hedgcr  ef  the  form  (G9».),  attd  the  tifcarij  «r  t^  <  m 
(69%.),  time  to  asdsl  fai  getting  ka  pi—— ^  croft,  a  pot-  «s 
cabbages,  Ac.  in  the  fields,  croppow  the  gaRks,  a^v&j.  * 
otherwise  dreaslng  the  orchard,  umtttas,  lava,  cir  -i^ 
omammtal  or  en,pyaMnt  gronnd^  as  ifae  fonasr  ^slpa  a 
ronnd  his  hone. 

8.  Orchards  (3770)  and  Hop-gramdL  (5381) 

In  some  cases  fhiit-trses  aaay  be  ao  omiias  viifa  ■ere 
towardstheendof  the  month  as  to  m«ke  it  worth  wkw>.  ^tn 
wet  straw  under  them ;  bat  ttiis  raeei;  lM|i>ms  bcfaR  '< 
middle  of  Mav,  and  even  then  form  oniiards  wm  tja>: 
always  be.  left  to  the  birds  and  vi«ar  orihe  cres.  bap  » 
■enerslly  poled  in  this  month,  and  lbs  grsond  bmr«ts  -^ 
kills  afterwards  stirred  widi  the  ctthiTaaar  or  aUHt  St  k  a  cxi- 
cdfaiKcnt.  (5417.) 

9.  Wood  Lands  and  Planiatioms.  (SeSJ.) 


and  pruning  of  ^jt****— «  tivs  As^  ^ 
the  first  week  of  the  month.  Afto  eaiiis  for  |cb:u. 
and  pruning  of  evenreens  may  comment*;  fini  for  a.<f^-~.t. 
fiine  and  tir,  and  alVerwards  tite  hollv,  vew,  ad  okcr  Mn« 
evergreens.  (3645.)  Jf  these  can  be  wattred,  and  itu^.  « 
much  the  better.  Barking  oaks  may  hi  seme  warn  touiua 
be  foUcd  the  last  w«ek  of  the  month,  bnt  May  is  the  bmr  f^ 
nerai  time.  (3748.) 


MAY. 


Weather 
at 


London   . 

iSdinburgh 
Dublin    • 


Average  of 

the  Thcr- 
mometcr. 


46    61 
40    4 
4V    19S 


fireatnt 
Variation 
from  the 
Average. 


«    5 


Average 
Barometer. 


.to    OS 
to    6S5 
90    U61 


Quantity 
orilain. 


0.794  bjch. 

1.944 

1.8I« 


REMARKS, 
now  goes  on  with  yai  vtav,  thoa^b  t^s* 


wfan  Bi- 


VqieUtion 
are  often  very  coUl  and  even  ftusty  ^j^ls, 
terially  u^nre  the  bloesans  of  fkvit-treea,  an 
the  yonng  shoots  of  the  hot>  and  potatoe.  Mb.  a  orr 
ntm  with  other  animal^  beiiig  nam  fsD  of  ttfr  saJ  rcr. 
the  oonsttmroation  of  animal  desire  is  forqefrt.  •i: 
marriage  is  better  dcAnrred  till  September,  wiaa  sir 
otr*pring  wUl  be  bom  in  the  May  or  Jane  (bOcv^^  i 
■eaiian  «  the  year  when  the  poor  man  can  bettrr  «ii  T»r 
Uiecxpenses  of  an  arroochement  than  in  the  coid  tatrih 
respondent  to  marr^aec*  In  ^I  •». 


1.  Katendar  qf  Animated  Nature  round  London. 

In  tktjirtt  nwdb:  the  titlark  iaUtnda  pratentU)  ilngs,  the 
cuckoo  (chchAh  coainrfif )  b  heard ;  the  gudgwnMcyprimu  Kobio) 
spawns :  the  redstart  Imaladlia  p^spmcunw),  swift  (iktrmndo  ajm*), 
white-throat  {mMadUa  ^tm]^  and  stlne^-fly  (ooaops  cufat. 
tnuu)  appear. 

Sftond  fMek ;  the  turtle-dove  (eoiiimAa  terfur)  coos';  the  red 
ant  {Jbndta  rubra),  the  lauf^htng  wren  {motaeiUa  CHnteca),  the 
common  fiesh-fh  {mtuai  vomtUoria),  the  lady-cow  [toecintila 
bipmncMa),  Krasshopper  lark  (o/aitda  loenaUt  wor),  and  willow- 
wren  (aiotacMfa  ssiiairjd),  aiipear. 

Third  wttk:   the  blue  ffoh-fly  (mnaoa  vomHorln)  appean; 


black  snails  {Mix  mgra)  abound,  and  the  large  bat  appears. 

Fomrih  week:  the  Beat  white-calilia«{e  bnttenly  {papSio 
bruMtiiM),  and  dragon-fly  {lUxtfa  4>macM&ito)  appear,  the  glow- 
worm shines,  and  the  fjern-owl,  or  goat -sucker  (eaprimtilgus 
enropmu)  returns. 

;.  2.  Kalendar  qf  VegeUMe  NtUure  round  London.  ° 


(ter- 


lii(A«/r«f  Nfssfc:  geum  urbanum,  artemlsia  carapcstris ;  Illv 
of  the  vallev  (camjaftaria  «na7<i/M),.water-Tiolet  [hettataopattuiru), 
tulip-tree  [lirioiandnn  tmlip{fhra),  and  numerous  other  planU  in 
flower. 

Srcondwtdc:  the  oak,  ash.  sweet  chestnut  {fiifrtu  ooefaafa), 
hawthorn  {metpUtu  a^fooantha),  the  common  niffl>le  (ciccr 
vettrt),  boiMschestnut  (^Kvhu  AfpfMxasfastuin),  oarberry 
herii  tnd^risU  and  the  ajuga  reptiuis  In  flower. 

Third  ntek :  the  water  sctirpion-KrttSB,  or  Ibrgel-me-not 
{nnpptcfit  uorpiaiJn),  Ume-titw  [tHia),  milk- wort  [pefyfi^a 
vulffaris),  ni^t»hade  {atropa  Mladona),  and  various  Amtsican 
shrul*  In  flower,  ami  rye  (acctde  Av^wrmtm)  in  car. 

Fourth  rvrtk :  oaku,  i»he»,  and  txeches  now  generally  in  ImT, 
and  the  mulberry  (morti<  fri^ra)  beginning  to  open  its  buoa. 
The  cinnamon  rose,  and  Mome  other  hardy  rotm  in  flower ;  and 
also  the  tsramble  {rtdmi  fnttiuHut),  niimcywoirt  {Ijfiimackia 
nummidiiria),  columbine  {a<piiUgia  vuigaris),  and  Tariiius  other 
trees  and  shrubs  In  blossom. 

•    3.  Farm-yard.  (2740.) 

Feeding  and  wintering  on  straw  and  roots  generally  ends, 
and  soiUng  (4004.)  or  pasturage  (4017.)  commences,  in  the 
tir«t  fortnight.  Where  nigh-flavorcd  milk  and  butter  axe  pre- 
forred  to  quandty,  then  pa»tunige  on  dry-boUoroed  uplantB  is 
to  be  pr«UTTed ;  but  where  quantity  and  richness  is  the  ot))ect, 
sailing  with  clover  and  tares,  nnd  two  or  three  hours'  pastur- 
awe  per  day,  for  the  sake  of  eierchw,  is  the  preferable  i^rstem. 
Even  on  fonns  where  there  is  nothing  to  mow  but  old  meadow, 
(toiling  with  that  will  be  found  more  economical  than  pastur- 
ing it.  A  field  of  meadow  in  good  heart,  movm  anoeaten 
KTwn,  will,  at  a  rough  tstiroate,  produce  treble  the  quantity  of 
milk  it  would  hnvc  done  lf|»a<rturcd,  and  four  times  as  much 
as  it  would  do  in  tltc  form  of^dnr  hny. 

Tlw.v«ril«  and  piU  are  gcuwally  cicaurcd  of  dunp,  urine,  Ac. 
at  ttiis  scaMU ;  and  if  no  soiUng  goes  on,  they  should  be  kept 


clean  during  the  summer,  exoeptlnsi  what  iwm  is  n^Bsri  f? 
the  dnng  of  the  few  stock  which  are  there  cocHUrL-.  k 


pigt 
he. 


and  poolizy,  or  occaatonally, 


while 


4.  live  Stodc.  {5!Mi) 

In  tumlnc  catOc  to  graas,  coraadar  the  (fiflcfeat  vnar?*  a 
pasturing  (5840.);  adtnt  what  jsuits  yovr  circuaMAr^.  c-'- 
pursue  it  rrgulariy.  ^ee  that  water  is  not  ^mxisi  t  •u.'i 
ueld(4127.);  nor  shade,  mbfaincpesta,  and  she4Ser.(^T' 

£««■  alv€k  are  generally  dear  cxnring  thb  nMnlk,  ten  ^iw 
number  of  persons  who  tniy  in  and  fi«d  off*  on  icrMt-  Ul>f* 
cattle  or  sheep  arc  verv  numerous  the*  are  fesid  sofntJ  bt^n. 
and  do  less  injury  to  the  gra»,  in  sm^  herds  or  fbcki  'Ju:  ^ 
large  ones. 

asartt  mav  have  the  hone  dnrhig  Ow  i^r<  wask,  bet  bk 
later,  ooosidering  the  season  of  pomuitiin.  (496S.) 


d«t«  *^ 


5.  Grau  Lands.  (d06&) 


As  most 


aesMl  up  their 


month^it  is  of  Impnrtance  so  to  srock  (>asiare^  as  to  (^  ^><^' 
down.  Thl^  is  orUy  to  be  accmnpifobad  in  recnltT  »vt>  drTS- 
lands  bv  overstocking,  and  not  then  oomplcteii  ifmsrrw  f 
valis.  When  graM-landsarc  to  bemown,  thckaaaopi«  ^~ 
will  be  obtained  bv  not  pasturing  afhv  d»  laiddle  of  'r^^ 
Some  may  think  ttuft  where  catde  and  sheep  sieMiU  Mr 
or  June,  tlte  stalks  left  will  come  in  as  hay ;  Ut  «  <b<^^  ^^ 
camiot  lie  moam  tiS  the  end  of  July,  the  ilalks  hsw  k*i  ^ 
fore  shed  their  seed  and  beoonne  dry,  and  so  sfarivsiM*^  k 
mfirfiirfbod. 

Where  pnrimr  and  hmriag  la  wanlad.  tkh  is  a  fci«>bk 
season.  (»71.) 

Wafer-MBurftfaw  harirtg  keen  eaten  down  kt  Ajrt,  av  cw 
raUy  watered  for  the  fir»t  three  or  four  vecksottkisBaei^  * 
bring  forward  dte  orap  of  hny.  (4096.) 

a  AraUe  Lands.  (454a) 

Bmmmi  n^tat  (IflOt.)  and  g»«st  msIs  (16(>2-)  ns]  ^  f 
sown,  but  not  profitably  after  the  first  ««ek  or  ie<  ^'^ 
Swedish  tumlp  (4SS9.),  mangold,  and  yeOsw  laia*.  ■»•  ^ 
profitably  sown,  and  alao  eanv  crops  of  nannn  ran  ws? 
where  the  soil  is  clean  and  dulv  fnepared.  (4S$74 

The  preparation  of  farMp^/hOns:*  b  the  great  ba 
month,  and  nest  the  stlrriag  of  naked  foUon  (44684.  < 
culture,  by  horse  and  haadhoes  of  oorBSSDdpalirte<^'^ 
Ih  hue  Eitnatkns  potatois  may  he  plaitsd  dazte  tkt  •^■^ 
month  (4843] ;  and  hemp  and  tlax  sown  dnifacthe  fiH.*^ 
night.  (429K.  and  43S7.)   Tana  for  sncceaifsl  «lf<;-  K'^" 

7  Fences 
(S909.) 

Clean  young  Antoe-nwe«.  (^T'Q.)    Draim  tutt 
tageottsly  dat,(iKd,  as  the  4mi^  ihsv 


(8767.),   Roads   (3880.).  end  Drtrnt- 


gOvteS<<* 


JUNE. 


I.  Katniar  vfAnMulal  Natttrt  rami  Indim. 
a.  KalenOar  tf  yenrltilt  nature  nmmd  Londam. 


*.  Uvc  Stadt.  {Sits.) 


6.  AndiL,  LamL  itSti.) 

7.  Fmea    (SIS;.),   J)<u^  laSSO.),  osl  J>n*w. 


9.  KbDj  Xaitid  dn 


^  ycfftaNt  Satnt  rimma  LomJiM. 


*^r'^^?^iii^  .y  iuirhrI^?^T''^i!'.'y 


a  Farm-tanL  (SIV).) 


4. 5.  ZJn-  »gd  (HI6.)  dnf  Gnu  ZdMfL  (A18&) 


«.  Anile  LmulM.  liSUJ 


IIM 
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nif*y  now 
Fenca  (S7ff7.), 


7. 
(3809.) 
Asia  Jnne. 


r  aatuiniial  ftnd  fcr  gam*.  (64SK).} 

iCiNMb  (3280.),   oiul  Dmmt. 


a  Orchards  (3770 )  aiwf  Hop-isround*.  (5393.) 

ChCTTici,  gtrawbaTla,  ffoateberricft,  &c.  whse  grown  u 
ficid-<To|«,  are  now  in  |{ath«ing,  and  towards  the  end  of  the 
month,  £illcn  an>lc»  and  plunu  for  tart*.  Hop*KToand«  are 
leokad  over,  and  tae  Hiiierfluous  vine  pruned  off,  Stc.    in.Kent 


pnmv,  who  Ugrs  than  add*  at  1 
9,  Wood  Lands amd  PlatUaUoms.  (3687.)! 

"^  At  in  Jane;  and  prune  the  giaii,  whkii  at  < 
apt  to  bleed.  (.%<)%.)  This  waaon  astvcn  pofccti;  ier  irin  « 
all  M»tt  of  troet,  and  if  their  laawa  ami  apruj  were  aa  <i<<- '  I ' 
fodder,  at  in  Sweden  and  ltal«,  no  douht  It  would  be  pn'tnk< 
(3691.  and  SG93.)  Wound*  In  trees  do  notnew  klaBi  ■>  e>^ 
tometinict  do  in  qirini^  and  autunin,  and  tht?  heal,  *f«i  "f 
in  part  oenrcd  over  with  baik,  befcaw  ttte  anmimA  (tf  vaaf 


AUGUST. 


Waaths 

at 

Average  of 

the  Ther- 
mometer. 

Oreateat 

VanaUon 
flrom  the 

Avwraee 

of  this 
Barometer. 

Qoantltj 
of  Rain. 

REMARKS.                                    , 
Thititthebam,  or  ltart*at  mimlk  at  the  Saxoot:  sbL  »  , 
crery  Ixidt  knows  the  iMislcvt  month  of  fix  ««n£-fc!~'-n  -. 
It  is,  in  ooMrauence,  the  moM  profitable  KMMDfertbr:' 
IxKvr  and  his  uinily ,  who  are  generalttr  fa)  fall  «iDp> .  o^ 
at  an  inmate  of  wagct^^or  penqiukte,  fcrfaar  or  >a 
weeks  at  thbtcaMO. 

\                                ■     ■ — 
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1.  Kalendar  of  AnbnaUd  Nature  round  LomUm. 

In  Oujlrtt  fTMfc:  flying-ants  {Jbrmica)  appear ;  beet  kill  their 
dronet ;  and  the  twailow .tailed  butterfl;  ipapUio  maehaam) 
appearv 

Skeomd  fittk :  joong  martins  (Mntndo  wrMm)  and  twallowt 
ikirwUo  rM<ica)  begin  to  oonffrrgiOi^  and  swifts  (MfwihId  apms) 
to  depart;  thewhame,  or  burrel-ll;  (gtlnu  bocU)  iajrs  eggs  on 

bOTWS. 

TAinI  wtek :  the  black-eyod  tnarUe  battcrflj  (papffjo  smmU) 
■ppeart.    Various  birds  reaatume  their  spring  notes. 

FomHk  NMclr :  the  nuthatch  {tUtm  mrvpM)  chatters,  the  itone- 
cnrlew  (cAamrfnwa  mdiemnmu)  whistles  at  night,  the  goat- 
Buckcr  {ettprimnIgM  turoptiu)  and  voung  owU  (cfriar  «f«ia) 
make  a  noue  In  tneevening;  robtn-radoraast  [mataeiUm  nbieola) 
aingt  i  and  rooks  rooat  on  tiwir  ncat-traet. 

8.  Kalendar  qf  Vegetable  Nature  rcmnd  London: 


Inlht^rM  ivmk:  melilot  Ur\fiiuim oiHeimUe), roe  tntagrmveo- 
Inu),  ytrtlow  tucooT7  [yicrU  A imidMiie*),  burdock  (orctNon  lappa) 
tn  flower ;  the  bread-mrnik  ri|)e. 

Seeomd  iv*tk :  wild  clsrr  [vUva  verhtnacaa),  meadow-rue 
liAaiiefnift  Jlarttm),  pluushman't  spikenard  (co^j^ta  sfuarrMa), 
and  variout  other  natives  In  flower. 

Third  tettk:  the  mallow  (mo/tw),  lauderiL,  hollyhock  (olrra 
raaiw),  and  lobelias,  among  the  garden -flowers;  and  the  polr- 

Snums  and  potamugetons  among  the  wild  plants  now  m 
osHim. 

Fourth  tcerk:  the  autumnal  crocus  {eolMmm  auhtmmalt). 
aaler, toUdago, sent^o paludcisusjt«ucl  lilijuiacua fiJIonnm), ana 
various  other  plants  in  flow  cr.  The  curlier  varieties  of  all  the 
hard;  kernel  firuita  ripe. 

3.  Farm-yard.  (2740.) 

rhe  rick.yard  shouM  now  be  attended  to  (2744.);  stack- 
•tands  refialn^  or  put  in  order :  bottomlnit  of  faggots,  and 
straw  or  rajie  haulm  got  together ;  thatch  in  rvadineM,  and 
ropes  made.  (2947.) 

At  any  spare  period  the  teams  may  be  employed  carting  out 
the  summer-mode  clung  to  the  wheat  follows,  or  to  form  held 
dtmghiUs  tat  spring  crops,  he 

4.  Uve  Stock.  (ii546.) 

Select  the  Stock  of  Utmbt  to  be  kept  its  brmders.  (frt.'M.) 
Swine  com monl)  hrinic  thrir  wcond  litter  of  pig«  iti  this  month, 
which,  oi»ing  to  the  aTu|i|<iitg  com,  is  ficncrally  one  of  alnind- 
Alt  kee)i,  both  for  them  and  poultry.  KarmtTH  in  *nme  places 
look  to  the  ttubbiea  at  a  source  of  good  food  Ibr  their  cows,  at 


W>«r 


others  do  to  the  fUlowt  Car  keep  lot  thdr  ifaec^ 
either  is  the  case,  the  culture  must  be  of  a  wy 
tcription. 

5.  Grassland.  (506a) 

Where  wtm^mt  are  mamuntd,  that  u|ieialkai  Kma£.'^  ^^^ 
on  after  the  hay  is  removed,  or  daring  wmta  :  tt»ws^-\  -  :> 
former  esse  being  hard  with  drought,  and  in  thr  -aCii  ' 
ftoat.  Afkcrgrauwihould  ingencral  beahat  vpandnscnp- ii- 
later  keep,  wd  in  tome  caans  aa  a  winter  moume.  K<ii  '^ 
words,  tussocks,  anthills.  He.  Turn  the  water  on  n<T^  - 
lands  as  soon  as  the  ha\  is  removed,  aad  let  it  renoa  iii!  i 
third  crop  is  in  forwardness.  (4058.) 


&  Arable  Lands.  (4S48.) 


(iv: 


Wttd  amd  ttir  among  green  cropa*  earth  up 
hut  by  no  means  turnips  at  that  opermtkm  onK  prevtsiti  :txi 


from  attaining  a  foil  tire.  (489.'^.)  Heaping 
the  southern  districts  in  ttie  first  wrrk  of  this  nssofh,  j^  -^ 
some  by  the  middle  of  July.  Hltcn  the  aperatkai  it  cm- v. 
by  day -work,  the  mart  unmnitting  inapertkn  of  thr  nu>:  r 
iteretaaiv :  and  even  when  the  grentlv  preftrabtr  node  </  rr 
ing  by  the  acre  is  adopted,  he  tnouid'he  coartinoaih  ic  r^-'  r 
fVom  one  narty  to  anotlMS',  to  tee  ttutt  the  opera  tianiipptrrtij 
low  and  oenn. 

Naked  faliotra  in  late  sitnatiom  receive  the  seed  foiwrv  ('t 
ing  tltls  month,  excepting  tn  cases  where  the  assd  H  ;4<  a^'r-- 
in,  an  operation  ireneraUy  reforred  to  tbe  middle  of  S'T'-  •' 
Sow  cabbage-weds  (49(i9.)  for  plants  to  put  oat  is  ^t":';  '," 
Sow  turnips  after  early  pease  which  have  been  paddid  MT  '^ . 
or  early  rut^heat,  tares,  cshbaxes,  &c.  or  afbr  hasp  rs^ 
whicharegenrrally  pulled  by  the  middl*>nf  thfeiDcsiih        - 
and  531^.)    (irass  seeds  aown  alone  at  this  aesMai  (ivc     > 
generally  tncceied  brtter  than  at  anv  c4her;  iher  /ctrire' 
as  well  in  s|irfng,  hut  the  beats  of  ^oly  ofttn  tan  ep  t^ 
tender  plants.  , 


7.  Fences  (2767.),    Jloads  (3SSa).   and  Dr^at. 
(S1I09.) 

At  in  the  twopeeoeding  "«»««*»^ 

8.  Orchards  (3770.)  and  Hop-gnmnds.  {5!PV 

Applet  and  plums  of  some  sorts  are  now  rim.    Grsft^  ic^  >* 
general  be  unncd.    Budding  p«^annrd.  and  pnnunc-  '  >'-^' 
able,  at  obacrwd  last  mcaith  undtf  woodt  and  {d^ntauvo 

9.  Wood  I.ands  and  Plantations.  {pSl) 

See  laot  month. 


SEPTEMBER. 


Weather 
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Edinburgh 
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3    5 
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0.48«  inch. 

3.470 

3.091 


REMARKS. 

The  temperature  begins  now  to  decline  and  to  van :  tV 
nights  liegin  (o  lengthen,  and  hcany  irw%  wA  &'r> 
niwed  tramqiiration  and  evapocMion  proiBair  tlwfr^'^'' 
of  grttss,  herbage,  plants,  and  o^wctalh  tamipt.  i^- 
Is  still  a  iNXsy  month  with  the  agrirultaria' :  ■  <ri 
warmtit  tituatiaas  he  ia  ftehUwc  hartcA-wOTk.  ui  ^ 
the  latest  ootummcing  it.  Anmoalt  of  mart  Mt>  rv 
now  fot;  fruits  are  ripe;  honejr  abandaat:  aad  s><» 
products  of  the  earth  tn  perfectkai  and  ptatf- 


1.  Kalendar  of  Animated  Nature  round  London. 

In  tkt  firtt  fperk:  voung  broods  of  goldfinches  {/nnfeUWatr. 
dmtih)  appear.  The  linnet  {frimifilta  Iim4a)  conjiregates.  The 
bull  (M  mirifs)  makes  hit  tlirill  autumnal  nmse ;  and  swallows 
{Urundo  rMMca)  sing. 

Sfomd  tvttk:  common  owls  (rfriar  ,fawtmn)  hoot.  The 
aattVon  liutterfly  {vapilio  Ayolr).  and  willow  red  under-wlng 
moth  (pAotewi  poao)  appeark  Herringt  (c/apea  Aam^iu)  are 
«ow  cheap. 

Third  fvnk :  the  ring  ourle  (tttrdtu  iempiatui)  appears.  The 
fly-catcher  (iraMK4cki/M  atrkuvilla)  withdraws. 

'Fnrtk  rvftk  :  the  stare  {aurTms  nU^arii)  congregates.  ..The 
wood- lark  {alanda  arhtrm)  «ini<5.  The  vroodcork  (tonloeax 
nalinJa),  and  feldfarc  {fyrdtuj  Uurit)  appear;  and  the  twalJow 
(  Mrumto  m^ica)  dqiartsi 

8.  Kalendar  qf  Vegetable  Nature  round  London. 

Ih  Ike  flrtiftrek:  tbe  fungus  bnlolus  nllais  appears,  txavd« 
Ik's  jojr  (ciematU  Ma),  and  panuuaia  palustiit  in  flower. 


Sacanrf  wwrfr .  catUm  ofthe  haMl  and  Midi  fbmd :  b^^- 
and  green,  red,  aad  black  berria  fooad  oa  tbe  taas^ ''  ^ 
same  time.    lieavet  of  the  tycamocc,  UrcK  Kaie,  awtzar 
aih,  and  elm  be|dn  to  change  color.  . 

Third  wtrk:  the  ivy  (Mrra  Atttr),  bMial  (T"^  '"^ 
rantf),  and  ftune  {mUr  ewr«p«M)  ia  flower.  ^^ 

FtwriA  fpari- :  hlpa,  hawi,  and  nati  ripe,  hm^  <■  f^ 
tree  (plaCaata)  Uwny  ;  of  the  ImkI,  vcUow  ;  «f  thrtal^'''^ 
Ish-gratn  ;  of  the  ncamote.  dlrtv  brown;  «f  tk«  "yT/V 
yellow;  of  the  aah,  fine  IcfDon :  of  the  eia.anar:  «^!I 
Ihom,  Uwny  yHlow ;  of  the  chsry,  nd;  of  tb»  mnt^^ 
bright  ycUow ;  of  the  willow,  baai>. 

3.  Farm-yard.  (S74a) 

The  rsclr.«efrfis  now  the  chief  scene  ffnnui^*,^  /TT', 
earlier  crops  thatched  (»48.)  and  later  oats  iU(«^   '  .. 
In  all  operations  In  this  defurtmaat  attend,  »  ^  *  'll.  f 
stances  will  permit,  to  neataeak    In  the  cats rf*  f*^^  » 
amatnir,  ncatncat,  ixtkr*  and  hlgli  "  *"*  ""^ 

every  depMtmfnu 


KALENDARIAL  INDEX. 


1195 


4.  IJ9e  Stock,  issue.)  ' 

'  Then  Is  nonallyabandane*  of  flu  cattle  and  dMqi  la  the 
market  diunnff  tfala  and  next  nMmth.  Ltan  itaak,  espedaUv 
cTon«*  and  wedden,  ore  now  braisht  in,  and  wintared  at  ftd 
off  on  tamipa.  WintcrinK  cattle  (6177.)  also  abcrat  the  end  of 
tKe  month.  Poultrf  and  pip  axe  now  tat,  and  hooey  may  lie 
taken  ftom  bes-hives. 

5.  Onus  Landi.  (5066.) 

As  in  Angiut.    Newly  sown  graas  laida  dwrnld  now  fa* 
qpaxlngly  fcd,  in  order  to  atnmgtfaen  the  |>Uinta  1km  the  winter. 

&  Arable  Lands.  (4548.) 

This  is 'the  chief  aeaaon  for  sowing  winter  wheat,  whether  on 

naked  fiillows  or  after  cloTCT,  tares*  rnpet  or  early  cnspsofpeaac 

and  bean*.    Potatoes  are  KcncnUy  not  taken  up  till  the  end 

of  the  month,  in  which  case  the  sowing  after  that  crop  ii  later. 

.  (4613.)    8o«  tana  to  stand  the  wtntar  (479a.)f  and  gnas  seeds 


on  good  aoilit  ifsDinr  beftn  the  nSSSle  of  Use  month.  (4999.) 

7.  Fences  (3757.),  Boade  028a),  and  DrasMs. 
(3909.) 

RotttliM  opaatkna  of  mcndfaiK,  &c.  as  MbML 

8.  Orchards  (3770.)  and  Hop.isr^nmds.  (5303.) 
Gather  JViffts  lor  immediate  sale,  the  keeping  sorts  not  hctaK 

yet  ripe.  (3776.)    Walnnu  fbr  pickling  not  latar  than  (he  lint 
week.  (3789.)  ^^ 

Hmf^^iMmK  ami  dn^.  In  the  dJalrlctt  whan  this  plant  ia 
much  cultivated,  is  the  great  huslncas  of  the  month.  (MS5.) 

9.  Wood  Lands  and  PUmUUkms.i2em.) 

Routine  opceattons  as  in  the  two  or  three  preeodinc  mflPtlw. 
plant  evergreens  during  the  three  last  weels,  anddeddnoaa 
trees  the  bMt  ten  days.  (9656.)    , 


OCTOBER. 

Weather 
at 

Annoeof 
theThsT- 

OtMtast 
Variatioa 
from  tlie 
Average. 

Avenge 

of  the 

Barometer. 

S^£? 

REMARKS. 
The  weather  of  this  month  is  veiy  uncertain.     Bcfire 
those  rains,  mows,  or  frosts  which  constitute  the  praeti- 
cal  commencement  of  winter,  than  is  generally  two  or 
thrae  weeks  of  settled  weather;  sometimes  these  weeks 
an  in  October,  sometimes  partly  in  November.    These 
weeksaflord  a  laat  lesourca  far  bringtaig  ftrwaid neg- 
lected opentiona. 

Edinburgh 
Dublin    . 

6S    81 
49    7 
51 

•4 

29    69 
«9    339 
89    76 

%sm  inch. 

3..'»4 

8.798 

1.  Kalendar  qf  Animated  Nature  rotmd  London. 

In  l*c  Jhrtt  mmk.    the  red-whig   {imrdut  iliocas)  oirivw. 

Bnokei  and  vlptn  burr  thamwlvcs. 

Stnmd  iMeft;    hooded  cnws   (ovrmts  eormx)  and   wood- 

I  {eolmmba  fohmdm i)  arrive:   hen^chafSnches  {JrimfMla 

»)  oongicgate.  and  prepan  for  mlgratiun,  laavtag  uwir 

kles  in  tlus  country. 

TUrd  meek:  the  snipe  (aretopm  golb'iMVD)  appean  la  the 

maadows.    WUd.geese  lanos  VmsMi )  leave  the  fcn,  aad  go 

to  the  1 —  ■— ^- 

adf 

larks  (oistHlr)  sing,  and  the  woodoock 

turns.    Spiden'  weba  abound. 


I  the  twJands. 

nmrtk  tBtek:  the  tortolae  (fcatfiido /rmea)  begins  to  bury  hhn 

If  in  the  ground;    and  rooks  visit  their  ncst-tnes.    Somt 


Some 
(4eplspajr  nutfoais)  re» 


SL 


Bter 


Kalendar  qf  Vegetable  Nature  round  London, 

In  Mfl  Jtnt  wet* :  stnwbcrrr-tne  (arbmhu  asMrfo),  holly  (Ht 
«H^«*}>  China  hollyhock  ^lesa  c«MMif ),  and  Chhia  aatt 
imrterddmmrit),  ia  bloom. 

SteuRdmttk:  catkins  of  some  species  of  saliz  formed;  taavca 
of  the  aap  ahnoat  all  off*;  of  the  Hpanish  chestnut,  ydlow ;  ef 
the  fugor-maple  (oonr  aacbbarimnw}  scarlet ;  of  me  oommoa 
birch,  yellow  and  gold ;  and  of  the  weepfa^btarch,  geld  and 
lai|d)t-red  oolond. 

TUrdwmk:  clematis  calydna  in  flower.  Some  hone  cheat, 
nuts  aad  aeadas  quite  denuded  of  leaves. 

Fbmrtk  mtk:  various  plants,  especiaIN  annuals,  continue 
la  ftowcr.  Leaves  of  maiih.elder  ImmbmaU  sftirfes},  of  a  fine 
pink;  of  stagVhom  sumach,  ef  a  purpliih-rcd;  of  the 
American  oaks,  of  fine  shades  of  yaDow,  orange,  red,  ntd 
purple. 

3L  Farm-^rd  (2740.) 

This  is  the  season  of  rural  plenty,  aflbcding  an  opportunitr, 
both  to  men  and  animals,  for  laying  in  a  large  stock  of  health, 
to  enable  them  to  support  the  sevoity  of  the  coming  winter. 
Opcratlvei  should  now  buy  in  their  winter  stona  ofpotatoes, 
fuel,  he  aad  ridae  up  thetr  garden  ground,  not^under  atop,  (br 
the  winter. 

I  \Corm  cropt  being  generally  in  the  rkk-yard  by  Michaelmas, 
and  tlie  root  and  ncrbaoe  aopo  not  taken  being  at  or  neer  mo- 
nir^ir,  the  fint  of  October  is  the  roost  suitable  season  far  a 
farmer  to  take  stock  and  aspertoin  hit  annual  profit  or  loaL 
Mkhaelmaa  beinr  also  the  moei  geiicnl  tenn  of  entry  and 
vnnoval,  especially  in  the  caie  3l  anble  farms,  is  another 
reason  whv  agricultural  accounts  an  conveniently  made  up  to 
tMs  period.  (450!>.)  Examine  your  household  accounu,  and  tf 
your  expenses  haveexceeded  your  Incomcp  or  even  come  up  to 
It,  look  over  the  particulars  with  your  wife  or  hottack«»pcr,  and 
aee  on  which  you  con  mttench.  This  is  an  cauntlal  process  far 
all  who  would  proceed  in  life  with  any  thing  like  peace  of 
nfaid,  or  the  permanent  respect  of  thdr  neij^bon.  (4545.) 
Hcmember  that  very  small  indeed  is  the  net  income  of  a  rmu 
pavmg  agricidturist. 

Michsalmas  is  also  the  general  term  far  hiring  farm  strvaula 
by  the  year;  but  the  leldomer  agricultural  operatives  are 
changed  the  better,  unless  m  the  case  of  smselm.  Indolent, 
or  ricionsly  bwJIiwd  poaons,  who  dageninta  unices  ftequently 
lemoveiL 

4.  Liwe  Stock.  iS54&) 

CaHU  and  akap  not  sufficiently  fatted  on  grass  or  herbage 
whether  by  pasturage  or  soiling,  should  now  be  put  on  other 
food,  lo  complete  them  for  the  butcher.  OH-cake,  grains,  tur- 
nips, cambs  or,  in  default  of  these,  bruised  com  may  be  used. 
The  same  observations  may  be  applied  to  hogn,  whidi  are  ge- 
nanlly  fa  j(ood  condition  at  this  season.  (6570.) 


H«t  porriigt.  A  mlstiin  of  oatmeal  and  watir,  or  any- 
other  meal  and  water,  left  till  it  beoomes  sour,  as  practiaed  by 
the  adllBs  in  the  northam  oonntles,  erlll  faad  |hogs  rmldly ; 
but  milk  and  peoae  meal  make  the  faneat  pork  in  the  world. 

such  have  been  soiled  during  cummer,  may  nov 
stiaw,  and  catxots,  or  other  roots,  bj  degnsfc 


The 
bj^toahay, 

5.  Grass  Lands.  {50&&.) 

Wbare  these  are maaured,  this  la anod 
ntloa  (5808.)  1  choose  dry         ' 


far  the  opt^ 


6.  Arable  LaskI,  {46*8.) 

Polatoas  (4825.),  carrots  (4986.),  field  beet  (4968.),  ponnepa 
(4961.1,  and  Swedish  turnips,  may  now  be  taken  «p  and 
boused,  and  the  ground  sown  with  wheau  This  groin  (4599.), 
rye  (4650.),  boriey  (4659.), fa somesituotiona. andtat«s(4795.) 
may  still  be  sown  in  the  milder  districts.  Kmbraoe  every  op 
portnnlty  to  give  the  fint  fanow  to  fallows  (4568.),  whether 
far  grsen  crops  or  otherwiseu  In  general  all  lands  that  are  to 
have  two  or  more  fanows  befare  they  are  sown  or  planted, 
should  be  ploughed  as  soon  as  possible  after  harvest ;  but  not 
so  lands  that  are  to  be  sown  on  one  furrow,  which  are  better 
ploughed  fa  January  and  Februaiy.  It  ia  a  great  mistaka  to 
suppose  that  plouchfag  land  fa  autimm  destroys  the  eggs  or 
lorvK  of  imecto  (6916.),  or  the  seeds  of  weeds ;  on  th^con. 
traiy,  it  may  often,  by  |riving  them  a  deeper  oov«gring,  praserve 
them  better  ftom  the  winters  ftost,  or,  what  is  macti  more  de- 
Btmctive,  Ihim  being  devoured  by  biids.  Then  are  faw  sub- 
ject* leas  generally  undentood  than  the  economy  of  natore  In 
regard  to  the  eggs  of  insects  and  worms.  (Turn  to  6863.  and 
6ihtl.)  See  that  water  farrows  and  drains  run  freely,  and  tliat 
'         and  gates  axe  fa  repair. 


(S767.),  Boads  (3S80.),  and  Drains, 


7.  Fences 
(3909.) 

Hedges  may  now  be  advantagaonsly  planted  (8785.), 
oneipranedT87UO.).  old  ones  plashed  I8796.)b  and  imperfact 
ones  repaired.  (8800.)  The  Nortbmnbcrland  practice  as  to 
hedges  (7084.)  well  deserves  the  study  of  the  more  southern 
agriculturist.  Roada  and  drains  may  be  made  or  repaired  at 
this  season,  and  in  spring,  with  better  effect  than  duilng  the 
heat  and  drought  of  summer.  Road  materials  now  iitad 
better,  and  lano-iprings  show  themselves  mon  distinctly. 

8.  Orchards  (3770.)  and  Hop-grounds.  (5393.) 

ThuniiderfniU  may  now  be  gathered,  and  either  sptead  fn 
an  airy  loft  or  upper  floor,  there  to  remsin  till  used,  or  sweated 
fa  heaps,  to  extract  a  port  of  their  moisture,  aad  then  bniled 
in  diy  sand,  or  packed  fa  close  boms  or  casks,  to  be  kept  fa  a 
cool  and  diy  cellar.  (1797.  and  Bnenc  vfGardiudmg.  8889.) 

Fnit  tnea  of  amy  kind  may  now  be  pLmtad  (3793.)  aad 
pruned.  (3798.) 

'Hop-ptekimg  is  genoally  completed  the  fint  ireek  of  thr 
month;  and  as  soon  afterwords  as  convenient,  the  vine  and 
polea  removed,  and  the  fatter  stocked  till  next  sprfag.  (5438.) 
Young  hop  puntatlone  may  be  farmed  (5398.),  und  the  aoll 
amoag  established  grounds  mannxed  and  pioogbBd.  (5411.) 

9.  Wood  Lands  and  Plantations,  (aesn.) 
I  tf  euergrata  tnn  maybe  made  duxlK 


the  fint  week  of  the  mbnth;~and  no  period  of  tha  yf 
better  far  transplanting  all  kinds  of  hardy  shrubs. 

Thmtn  onrf  topfitm  may  be  felled,  and  fa  ocncrel  every  ope- 
ration prepontoiy  to  plaatii^l,  as  well  aa  the  o|i«ntian  ltaelf» 
maygofarwanL 


NOVEMBER. 


Weather 
at 


IxMufon   • 
Kdinburgh 
l)ublm    - 


theTber- 
mometer. 


44    41 
41     1 
43 


(ireatost 
Variation 
from  the 
Average. 


Average 

of  the 

Barometer. 


89    68 
29    71 


Quanti^ 
oriUfa. 


•I  ./ill 

oji>i 


REMARKS. 
This  la  the  nrfntfy  nwntik  of  the  Saxons ;  it  is  generally 
aim  cold  and  moist,  and  one  of  Uie  most  dlsacrvvable 
far  the  faboring  agriculturist ;  but  he  may  console  hlniwlf 
with  the  shonnns  of  the  day,  and  boll  the  avptonch  of 
evening,  when  be  may  lay  aside  his  wet  dnrw  iuid  furtify 
his  mind  by  convene  witli  bor>k!i,  or  enjoy  the  conif«»rt« 
of  his  (irc-sidr,  and  tlu:  snLirc  of  hi*  wife  and  chtldnii ; 
rending  to  or  otherwise  iiutructfag  them,  or  imsidjng 
his  boon  or  shoes. 


Thrafuna  ■«  on  u  bH^  to  wiTlT  Mm.  (wTuli 


6.  ArmtU  Lamd.  (4M8.) 


&  otx*»at  (mo.) «( Bi 


DECEMBER. 


Mbidi't^'ji.sr'"*^"^""™^^! 


£.  KalemdoTi^  VigftaUe  Katmrt  rwiirf  LflufiH. 
3.4.  Fimran<(nW.),a>i<UMraicl.(SM&) 

HHUMtdlniBiBvfrnii,  tf  ihcHwauTkn  DfhfpuriBi  AOUq- 
tlU  TtSIM.f.  or  IMlHi  llm  l(>U.),  U  im  lUm  In  lUni. 
Vlaii  all  ^.npi  i^ir  diul,(.'>»l-l  tn>en  «  dkUllo. 


>.  GnLH£<I«>fl.(9aa£) 


6.  AnUt  La*A.  <U<8.) 

Hv  tbiif  ■□  Oh  modn  i£  dntaw  m  tf^v.  (BiTJ 


B.  OrdlanliiSmfamI 


(aaw 
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N.R  Til  >rM>t(T*  T^ir  la  lie  PmngnflH,  » 
uAfTf  tMfj/  T^ar  to  Ur  fMMc  and  tkt  fear  im  m 
lutd  IcUert  A.  D.  art  fmfitei. 


MBBJTE,  Anumlo,  bli  wort 

JMVe,  F-.ttUmrkBiiafrtailniRiPiiidnSL  A.D. 

1751. 
Abel?  pafla.1.  tbe  lu(»l  In  BigUnil.  WS& 

Ab<t«rK^nI  tnnfdle*,  In  fkrrlerr,  m  thoK  uied  Am 
tbe  piirpoa«  of  revolving  or  ddcuiiliig  tumon  ind 

null.     Tlipr  moitJ;  CDialat  of  ToUdle,  itlmulul, 

Aallimtlal  undK  uUuli,  eesi. 

AFcllnutlnB  fe(«*b)«,  179S. 

Accounl  boohi   of   Elnnen.  iSOS;    JDumal,  tSli: 


cnniimillan  irf  vegeubl«  Acldj,  l40fi. 
^^nr.  JmniBi,  Eiq.,hli  work  (B  IfHeulCUIT,  rage 

Jdanum,  Midame  Aalv,  her  ««k  on  urloiUure. 
n^^nii.  A.D,  18&. 

Arnoa,  inleulUin!  oT,  ItHO ;  AbjMlnl*,  IMl  ; 
Enrp>.^OtS^  UldmieUIi  Haln.  lUTr^i  wttUm 
out,  lan  i  Cipe  al  Ciogd  Hope,  IU87 ;  euuni 

A^  ef  liorta,  criteria  oi,  5956 ;  cleceptloni  pnc- 

AgrinillUHl  lullion  or  Qiflaad  during  the  tli. 
teenlh  cenlurr*  ^1. 


AfTicultlU 

5&\;  n 


AffrlfidtunJ  eDcunpuuott  of  U-oncoo  <dgured)p 
ApicullDtal  ettabUibmenl  of  HolWrl,  neu  Deme, 
AfTKnilluDl  en*Uu)u»iitii(  Bnooce,  tn  T^iKinr, 
Agrtcultunl  HtabllAhmenti  by  BuciapuUi,  17^ 


^>enl..Maii^<«i>li,^ 
U»iKtinitaBenu,Nn. 
AgrinlnKal  InptennM,  on 


P>«Kh,  IIOi  tuMtmat,  IM;  kumw.  ItS;  nke, 
116i  hoa.  ih;  lr»d«.  ISOi  i«pii«Jtilok,  1!3; 

AirinkunlinpleBHD  or  Floiden,  4S8.  ' 
AiRlcultunl  inflemena,  dielr  Inmitlon  In  Em*! 

Afitniloin)  labcn  ol  tbe  nnplael  kind,  S8U 

Ajrlcuttiuiil  ofcntloni,  ffiT3. 

Agiiculiiinl  gpenUau,  BiMil  aiMiuli  8MG. 


•J,ifjwj«*w  iiUhr  tote  qf  the  IMnf  jhOm, 
>ii4*rpii»£M.- ta  .nek  »H  U>  unlpige. 


Ing ud Ining out  bodLSMJi  eMIm^u wrfibt, 
power,  undquuHl;,  30781  e«biullnBnl!ie,3ob; 
I>»reBliinal  etIqiMtu  u  to  plana  iiM  repiini.ai06. 
Agilculninl  opnUni  with  plinti,  saOS. 


Agr^Uural  J 


er  of  the  Jewt  aa 

\u,nuaar<if,itsa-,  bdiiir,4« 

*;    thepherd,   iSOS,    Ubor 
lU  of  tiie  Rnuni,  85. 


,  pblitlail,  uKI  '»■ 


Ai|iieullun%u  InKoenced  t 
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Agitettitav^  nSittldi/  poUtlad  Mftory  of,  740 ;  laws 

on  wool,  743;  on  oarn,  744 ;  rosda,  750. 

A|[riculture  considered  ai  a  scienoe,  1£59 ;  object  of 

the  art,  1961 ;  mode  of  inttniction  pr^rred,  U6B; 

mode  of  itudv  reoommended,  1263. 

Africulture,  history  of^  during  the  middle  ages,  179. 

Agriculture,  history  of,  tn  ultra  European  countries 

during  the  middb  ages,  257. 
Agriculture,  in  regard  to  the  Mate  of  society,  its 
divisions,  or  kinds,  1249;  agriculture  of  science, 
1260  i  of  habit,  12S1 :  Baztoarian  culture,  1251 ; 
economy  of  savages,  12S3. 
Agriculture,  its  rlassirsl  history.  4b 
Agriculture,  its  geographical  (fivisions,  or  Unds, 
12S7 ;  agriculture  of  inintion,  12S8 ;  of  manuxes  \ 
and  irr&ation,  1229 ;  of  draining  and  manures, 
1230  i  ildilng  and  huntbig,  1231. 
Agriculture,  its  history  among  ancient  and  modem 

nations,  2. 
Agriculture,  its  history  from  the  deluge  to  the  es- 

tablithmoit  of  the  Roman  empire.  5. 
Agriculture,  its  origln'and  history,  1. 
Agriculture,  its  physical  divisions,  or  kinds,  1239; 
agriculture  of  water-fed  lands,  1240:  of  sun4mrat 
lands.  1241 :  of  mountains,  124S ;  of  plains,  1243L 
Agriculture,  its  traditional  history,  2. 
Agriculture,  Uterary  history  of,  in  England  during 
.the  seventeenth  century,  246u 
Agriculture  of  Abyssinia,  1041. 

AUrica,  present  state  ti,  104a 

Algiers,  10G9. 

Amaaonia.  12ia 

Ancient  Greeks,  17. 

Ancient  Moors,  689L 

Arabia,  87a 

Asia,  present  state  of,  846L 

Asiatic  Turkey,  847. 

Asiatic  Ulands,  1012L 

Australaria.  1012. 

Austria.  607. 

Bachapins  of  the  south  of  Africa, 

1112. 
Babylon,  S6i 
Bavaria,  60a 
Benin,  in  Africa,  lOSa 
Birman  empire,  921. 
Bootan,  lOCf;. 
Borneo,  1020.) 
BiasU,  1207. 

Britain,  1254;  considered    geogia- 
phically,   1256;  physically,  1256; 
socially,  1257. 
Britain  after  the  Norman  conquest, 

204t 
Britain  during  the  AngioAi'son  dy. 

nasty,  196. 
Britain  nom  the  fifth  to  the  seven- 
teenth century,  196. 
British  isles,  modem  history  of,  741. 
British  possessions  of  North  Ame^ 

ricavll66L 
Bushmans  of  Africa*  lllSl 
Cambodia,  943. 
Canada,  1167. 
Canary  islands.  112a  'I 
Cape  Breton,  1171. 
Cape  of  Good  Hope,  1067. 
Cape  Veid  islands,  1119. 
Carolines,  1032. 
Carthage,  38. 
Cayenne,  1215. 
Ceiebezian  islands,  1Q23L 
Chili,  1214. 
Chinese  empire,  95L 
Chinese  TsrUry,  1005l  ! 
Cochin  China,  944. 
Congo,  1089L 
Cuba,  1173. 
Denmark,  5B& 
Eastern  coast  of  Africa,  11 14. 
Egypt,  8. 

Empire  of  Morocco,  1072. 
England  in  the  earhr  part  of  the  dx- 

teenth  century,  221. 
European  Turkey,  729. 
Foulahs  of  Africa,  107a  ' 
France  from  the  fifth  to  the  seven- 
teenth century,  185. 
France,  present  state  o^  37& 
Friendly  Islands,  1039. 
Gennany,  present  state  of,  543. ' 
Germany  from  the  fifth  to  the  scvea- 
teenth  oentuxy,  192.  / 


Agriotttture  of  Hanover,  fiBL 

HIndusfcsn,  877. 

Holland,  and  the  Nefbcilnk,4n. 

[  Independent  T^rtaiy,  8Sl 

Irelaiid,791 

Island  of  CeyloBi,  914. 

Isle  of  Bourten,  1117. 

Italy  during  the  middle  sges  HSL 

Italy,  present  state  d,  2601 

Jamaica,  1174. 

Japan,  9tfL 

Java,9S7. 

Jews,29L 

Ladrnnes,  lOSL 

Laos,  942. 

Loango,1061. 

Madai^uear,  1115. 

Bfadein,  1121. 

Mahometan  states  of  the  Kott  ef 
Africa,  1066. 

Malacca,  9SS.I 

Manillas,  or  FhSUppiBe  idei^  lOfi 

Marquesas,  10S& 

Mauritius,  111& 

Mexico,  1150. 

Modem  ^SypC,  1046l 

Moldavia,  and  Wallaciiia,  7SL 

Mohiccas  or  Spice  Islands,  IQSt. 

New  Britain,  New  Ireland,  tlie  Sois. 
man  Isles,  NewGBkdflnia,aBdtfa« 
New  Hebrides,  1087. 

New  Brunswick,  and  Mbta  Seotii, 
117a 

New  Holland,  ICeSi 

New  Zealand,  10S& 

North  Amcnca,  ntesait  state  tt, 
1127. 

Nubia,  116SL 

Otaheite,  108S. 

Fspua,  or  New  Gainea,  I08S. . 

Parsguay,  1906L 

Patagonu,  12ia 

Flelew  isles,  lOSa 

Persia,  85a 

Pern,  120a 

Phomida,  37. 

Poland,  present  state  oi;  fiSBi 

Polynesia,  1012. 

Portugal,  TfiSL 

Pri]ssw,56S.     a 

Romans,  42. 

Russia,  645. 

St  Helena,  111&  ' 

Sandwich  isles,  1094. 

Savoy,  347. 

Saxony,  5961 

Scotland  from  the  eleventh  to  the 
thirteenth  century,  20& 

Siam,939. 

Siena-Leone,  lOfTSi 

South  America,  1201. 

South  American  Islandi*  128a  Z 

Spain,  688L 

Sumatra,  1013L 

Surinam,  1216. 

Sweden  and  Nonvqr,  their  jamt 
sUte,665L 

Switseriand,  present  stiifee<  3K. . 

Tnra.firma,  i20SL 

Thessaly  and  Attmnia,  736L 

Thibet.  1006L 

Tbnquin,  945L 

Tripoli,  1067. 

Tunis,  lOOa 

United  Stato,  113a 
I  Van  Dieman*s  LaadL  lOSSL 

Wales  from  the  flifth  to  the  !»»■ 
teenth  cenUuT,  l!r7,90& 

Western  coast  of  Africa,  lOH* 

West  India  ishaida.lI7S. 

Agriculture,  present  state  o^  hi  ^rope,  fflBt 

Agriculture,  present  state  ot,  in  nltn  Eorvas 

countries,  845. 
Agriculturists,  commerdal,  6699:  joiibiiif  ftnun, 
6939;  itinerant  agriculturists,  040}  cottage  te- 
mers,6941i  poultry  £umera,G942;  pidnw- 
mers,  6943 ;  seed  fitrmers,  6944;  oKbatdtama, 
6945  i  hop  Ikrmas,  6946  ;  milk  or  cow  ftnagy 
6947;  dafryfiomen,  6948;  graaien^6Wi  *? 
farmers,  6960 ;  store  lkrmerB,6951:  b^fix"^ 
6992;  com  fimnei^fiQSS;  wood  anm"^* 
quarry  (armei&6955;  mine  fiuincni,6966;  » 
moo  or  nveianDeBs6857i  oonuMiciil  *  P^ 


sow  ;  flllii>Ui|  the  Utr  or  m\i,  SMI  ;  Ranun 
«picun(,a)Ui  Eu);  1«^  aou ;  mltk  ind  tgrnt, 
an*:  bud  labor,  utdkmi}«irnn^<»«& 

Anlmu  DOKloui  to  urlciuturL  ffitfl ;  UHMmuMa 
047  i  blnli,  WD  i  Iiihcil  fiStt ;  nam,  (BSI. 

Anliuli  gruw  Urdklnd  uMd  Id  •(TlcuIMn,  SETt. 

Arliuli,  prtBdptH  of  innurliic  tin  lifwda  «(L 
I9H;  ftHD.ISliS)  liui|>,lE»7i  diM,19Mi|i^ 

TU,ise9,iMHi,aoaa(Hek,attii  anuc>a,WKi 

tHHdEiw  lDAd4n,SOI4 i  Bikawd  ndTuUcr. 

^nlmaU,  prtndptH  □#  reaiini,  muiulni,  and  flbc^ 
Ing,  SOU:  food, «)91  1  air  and BunL*, doe; SOaO  1 
Umliu,  !0£) ;  fHdIni,  SOM 1  — -t—H-n  aiJ 
awUni.aKTi  bILSMS;  h<at,K>i»j  walzr.am  ; 
■nuqulnSn.SOSS:  cttullDHa,SOMi  iiomfart,a»et 
htallb,  «6i :  hnierT,  9037. 
Animal!  nwrri  br  Uw  """"j"" 
Anlnuli,  Um  Mclislail  doarlptkin  of  a 
noawDclaluRi  and  rltaallli  allwi.  ISOl 


A,D.  IML 
AlgK.  or  HI  vndi,  Uwjt  ulUin,  1307. 
Abiin,  i^kulturr  ot,  1069. 
Alialica,  how  and  ftom  what  pUnta  oMilncd,  M7»i 

utlUl.  of,  147a 
^^(^,  Poni  AufnutlD,  Ui  work  on  uriculturc,  HH 

I17(,  A.D.  1760. 

AlmoDd,'  Eullun  <<  al  the  tape  of.  Owd  BD|«, 

Aloe  ncotrlna  (ll(UiTd),  iti  culLun  In  %aln,  70S. 
Aloea,  ttidr  culLuic  and  appUcaltoa  at  the  Cue  ot 
Good  Hapr,  1097.  ^^ 

Al^^'ll,  aaricJSre  of,  W18L 
AmcdiiM,^  itubKn  PaiaJ,  hit  mrk 

Amerlo,  acEicukuie  of, 
JmUl.l.f.,  Hit  wsfc 


A.D,  I^St"* 


Ainntlblixuan. ....    ,  _. 

6817  i  tm  biit,  SIS ;  toRolaea,  aw. 

AuiriiiDr>Diii.a«3.' 

AnatODT  and  DhniDloffTorthebullCBinU 


paie  Ilk  A.D   17Ti. 
j<iMo>7il,  Halltlcx,  bCi  w« 


AofUlar  (Melt  hlnnd  banmn,  £170; 

Ancui, «  Far&nhln,  uHcuUnral  lunn  o^  TMt. 

Antanal  ehomlatry,  or  utt  HibitaDeaa  wflkh  «nur 
kuo  tbcir  umpgaltion,  IfTTSi  carboo,  1881;  hv- 
dn«ea,  UWi   oxfies,  IStUi  aaodc  gai,  lail: 

Koq>taDr>ml88Si    Htphur,  ISA;  tuoiK 
<7i  muriatic  acid,  IMi  Iodine,  ISKI i  p 
1890)  Kda,  1801  i  ubiudiiK  iss4;  lime, 

Dear.  IB^i  ajinpaunda  of*  oraailiuUca. 
gelatine,  1900  i  albumen^BOS  ;  fllMjlOOt 
tractive,  1905;  mucua,  1SQ7^  un»,  IQOfl  ;  rugv, 
1909;  oilf,  IslDi  iDermacrti,  1911;  amivnTeaie, 
1913;  bl.lSlJ;  taUi>«,l9l4iacllU.lU1Si  fliiidi, 
1019-.  aolldf,  laSO, 

Animal  Ibsd,  ipubif  uae  of,  b^  the  Cbineas,  DBS. 

ADlDiil  tlaplnni,  Mudf  of,  wtlh  itlatOBt  to  agtL 


Anlmali,  Iheir  oaaeoui  Kructure,  IBM^  prrloMeura, 
ISUi  booei,  ISt7;  canlla«e.  USO )   JiilUa,  I8$S| 

AnTniaU,  Lhelr  repretluctive  mlem,  13Ki  buaiii«« 
or  the  AmalB,  I^ ;  of  the  male,  1937 ;  rlilparoiu 
■nloam  19«i  ema,19»i  Inaecta,  l9tl i  Unk, 
IM7;  (iHltiinniiui  anlmali,  1918;  Kmnliaioiia 
■nlnula,  1919 ;  lltlwidDUaaidinali,  ISO 

Anotto  Mac*  arellaika  (flBurtd).  ISOi' 

AiutniUiiT,  Sir  John,  Ban.,  bit  aoik  oa  aatklil. 
ture.  pate  1IS7.  A.D.  1796. 

Ant,  wttp,  and  bee  biKctt,  OSM. 

Ann,  Bwdeorpolao^i^  tEi  Wed  IndteL  im 
AMeim  bmilr,  cea* ;  common.  6GU:  diunoli, 
anteiopi^Ot  (tat,  6696;   SCTthlan,  6^;    Bllyui, 

Antiti,  Hon.  Edward.  Etq.,  Ilia  workf  on  atrkulture. 


Aphli  w  pfTiS'lDiite,  Ssl''    ' 

ApiaiT,  »7. 

Ammui  tx  111*  pttpanlion  of  food  for  ciUl*, 
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AppiM  futtabte  lor  orehwdL  ^777,  Sm. 

ApnL  weather  aad  AgilcttUural  opemtiflot  to  be 

penonned  in,  page 
ApCerwu  imecu,  6911. 
Aquinot  Charles  d',  his  work  on  agriculture,  pege 

1177.  A.  Dt  173a/ 
Arabia*  agriculture  of,  870 ;  furfaoe,  871  {  nraducti, 

872;  cuItiTaCed  nlanta  and  treet,  873;  liTe  itoek, 

874;   hone,  87d;    inQ»lementa   aud  operatfaww, 

876. 
Arabian  honea.  hiatory  of,  875. 
Arabians,  roval  ftud  or,  in  France,  aD& 
Arable  ftrroing  of  Wiltdiire,  703L 
Archett  Lieutenant  Josepb,  hia  work  oo  agricutture, 

pige  lies.  A.D.  1801. 
Ardukuo,  Luigi,  hia  worka  oo  agricultare,  page 

117a  A.D.  180a 
Areca  palm,  culture  o€,  in  Suaaatra,  1017. 
Argyleahlre  cattie,  6119. 
Argylebhire  plough,  2439. 
Argylesbire,  agricultural  nrrer  of,  7078. 
Armagh,  agricultural  lunrey  of,  71QS. 
Arrow-root,  Maranta  arundinacea,  culture  oC  in 

the  West  Indies,  119k 
Artiflcial  dinutes,  formation  of,  for  pbnta,  1735. 
Artificial  springs,  to  form,  4156L 
Ashes,  spreadini^r,  2979. 

Aihea  of  vegetables,  how  obtained,  used,  and  the 
'  proportions  afforded   by  diUbieDt  plants,  147S; 

analysis  of  ashea,  1473. 
Ashes  of  toils,  theory  of  their  operation,  2157 ;  of 

wood,  2179,  2238 ;  of  clover  and  rye.grasi,  2232. 
Asia,  agriculture  of,  84& 
Asiatic  islands,  agriculture  of,  1012L 
AiUtic  Turkey,  agriculture  of,  847 ;  dimate,  848; 

mountains,  849. 
Ass,  6067 ;  diflerent  breeds  of,  6090 ;  training,  6098 ; 

anatomy  and   pbyskdogy,  6086;  rtiaaaica,  0096; 

aboeing,  GiW. 
Am  of  Persia,  859. 
Ass  among  the  Romans,  105. 
Asses  of  Egypt,  1061. 

Assafoetida,  from  what  plant  obtained,  1456. 
Astragalua  bceticus  (figured),  cultivated  in  Austria 

as  a  ooffiee  plant,  617. 
Astringent  medicines  for  live  stock,  1881. 
Atmosphere,  its  influence  on  vegetation,  22G5, 
Auger  for  under  .draining^  24:31. 
August,  weather  and  agricultural  operations  to  be 

performed  in,  page 
Australasia,  agnculture  of,  1012. 
Austria,  agriculture  of,  GII7 ;  state  of  landed  propertv, 

608;  management  of    extensive   domains,  609; 

crown  lands,  610 ;  implements,  612 ;  produce,  '^IS ; 

vine,  614 ;  tokay  wine,  614, 615 ;  silkworm,  617 ; 

bees,  616:  live  stock,  619;    homed  cattle,  620; 

hones,  621;  swine,  622;  poultry,  623;  tortoise, 

snail,  &c.,  G24 ;  foresU,  62G. 
Ava,  or  intoxicating  pepper.  Its  eukivntkm  In  Bor- 
neo, 1021. 
Avalanches,  333. 
AvUry,  679:?. 
AuromHf  Foulon,  his  work  on  agricultuite,  page 

1175.  A.  D.  1818. 
Awn  aeparating  machine,  2649. 
Axe,  saw,  wedge,  hammer,  Ac,  used  in  agriculture, 

2414. 
Aynbixt,  igriculfral  aurvey  ot,  1055. 


Babflon,  its  agriculture.  13GL 

Bacnapins.  their  agriculture,  1112. 

Backing  a  borBe,  5988. 

Back-raking,  an  opcntion  so  called  by  fkrriers.  It 
consists  in  anointing  the  hand  vory  wdl  with  any 
sort  of  oil  or  lard,  and  hitrodudng  it  gentlv  mto 
the  horse's  ftmdament,  fetching  out  bj  little  and 
Uttle  the  hardened  excrements,  when  he  has  got 
ncbolk,  and  there  is  reason  to  suspect  that  it  pro- 
needs  from  hardened  fieces  in  tlie  rectum,  in  this 
operation  the  fkrrier  should  introduce  hb  hand 

I   and  arm  aa  fkr  up  as  he  weU  can.    Theproperest 

Krson  to  do  thu  is  one  who  hasahand  andannof 
e  smallest  site,  5874. 
Bacon  and  pork,  to  cure,  6576. 
Badger,  to  destroy,  (»53. 


TcC 


Bagging ;  see  Reaping. 


works  on  agifcnlture^  p«ge  1164i  A.  IX 

1806. 
BaUey^  John, 
1167«  A.  D.  17S 


,  hia  woriu  on  agriculUifc,''page 


Baker,  John  Wynn,  hia  wnfc  od  ngihatow,  fip 
I  116&  A.IX177L 
BukaueU,  some  ncww^t  of 

701& 
BnkewelL  his  praetioe  In  I 
BattewdTu  turn  Dishley  deacsaMd,  TOU. 
BatemelL  Robert,  En.,  hia  woik 

page  1169.  A.  IX  1808. 
JUnneers  iBumMrencats  Son  livw 

765. 
Bald,  Robert,  hia  work  on  aplcaliBC^  pas  117. 

A.  D.  1812L 
Ball,  in  farriery,  a  wcU  knafira  fiocm  af  meArisr, 

fiw  honea  or  other  animate,  which  nmy  br  psMC 

at  once  into  the  atomaeh.     It  fa  n  mode  by  vf  c? 

thoae  substances  which  are  in  a  solid  siMte,  B.y 

be  thrown  Into  the  etomacfa,  and  whicfa  ooaU  f^ 

be  properly  elftcted  in  suiy  other  way.    Tbr 

ahoud  be  made  of  a  long  oval  ahope,  and  ib>'.t 

the  slae  c^  a  small  egg,  being  conTcyed  em  t&c 

root  of  the  tongue  by  the  hand,  3BSX 
Ballsand  drinks,  mode  of  givt^g  to  Imnei^  5BS1 
Balls,  cordial,  cough,  Ac,  used  in  vetefteaxr  one 

tice,  58891 
Balsams  what,  ttom  what  plants  obtained,  sod  (^^ 

used,  1457;  Bensoin,  1448;  Stonx,  1459;  Shm, 

1460 ;  Balsam  of  Toiu,  1461 ;  Balaam  of  Pm, 

1462. 
Bamboo,  Its  uses  in  Hindustan,  895. 
Banana,  Muaa  peradisiaoa  (Aguredl,  IIGL' 
Bamtter,  John,  hia  worka  on  agricoltttre.  mat  II X 

A.D.  17ga  ^^ 

Banks  of  riven,  to  guard,  40961 
IfamAt,  Sir  Joseph,  Bart  K.&,  hia  walks  en  KTicst 

ture,  page  1168.  A.  D.  18Q3L 
Barbaro,  Slaroo»  hia  wotk  oo  agrienltor^pacrllTT 

A.  D.  1785. 
Barbf.  Marboia,  hia  wotka  on  ngxicuttaifL  ncellH 

A.  D.  1798.  "• 

Barber^  William,  hia  works  on  <hna  bnildta^  fagt 

1169.  A.  D.  1805. 
Bareile,  Giuaeppe,  hia  worka  on  agricultair,  put 

1177.  A.  D.  1807. 
Barkam,  Henry,  hia  worka  on  the  littweon.  Mr 

1163.  A.  D.  171&  «««™.  WP 

Bnk  for  tannen,  its  vahiation,  S767. 

Barking  trees,  3748 ;  instruments.  3748 :  dniut  inl 

preparing  the  bark,  3749. 
Bartey  bread  <^  Kimidbrigfatihire,  7054. 
BaHey,  culture  of,  4659 ;  species  and  varictia,  H^  : 

soil,  4671 ;  sowing, 467(>;  harvestii«,4QsS;  nuhu, 

4685:  uses,  4686. 
Rams  tat  com,  9699 ;  Ibr  hay,  SBBB. 
Barometer,  its  variaaooa  in  dUfetent  nrtiflf  dk- 

world,  2279.  *^ 

At  mm,  William,  F.  R.a£,  hia  essays  on  tbeploui^ 

page  1165.  A  D.  1774.  ^^ 

Barrowi,  8449 ;  wheel,  S449;  sack,  «I5D;  haod,  All 
Bar-shoe  for  horses,  ^32. 
Barlkex,  de  Marmorierea,  Us  work  on  ancokBR, 

page  1172.  A.  D.  176a 
.Mriky,  Nehemiab,  Esq.,  hia  work  on  MWotaR. 

page  lies.  A.  D.  1802. 
BffrtoM,  Benjamin  Snaith,  MLD.,  hb  wok  oasin- 

cuHure,  oage  1179L  A.  D.  1812L 
Jtor/rflm|rMoaes,  hia  work  on  agricBltuwv  pty  ^^^ 

JBor^rom,  John,  M.D.,  his  work  on  agrloiiliuci  W^ 

1179.  A.  D.  1744. 
Baskets, 9136:  seed badDet. 94S7. 
Bani.  Agostino,  hia  wodcs  on  egricnkan^  Pit 

11781  A.  D.  1811. 
Baicheior,  Thomas,  hia  work  oo  9BkaMan,fiff 

1169.  A,  D.  1801 
Bavaria,  acricnlfeure  of,  flOSl 
Beat,  Dr.  John,  hia  work  on  agrlcallme,  pafell^ 

A.  D.  167a 
Bean,  ito  culture,  4764;  varietieB,  47a>;aoiI,<%^: 

sowing, 4774;  harresting,4784;  pnduoe,C8bi  b«, 

479a 
Bean  dibble,  9169,  S571.  », 

Bean  driB,  9(71, 2561. 
Btat9on*9  cultivator,  2SS8L 
Beattam,  M^)or  General  Alexander,  hit  vok  « 

agriculture,  page  inOl  A.  D.  189a 
JSooian^,  Antony,  hia  work  oo  aiiii  aifPi  f*r 

1172.  A.  D.  177a 
AanmofiL^  John,  his  eamy  oo  dearini  >f  ^^^ 

page  llfil  A.  D.  1684. 
BediniTriation,4087. 
Bgddaes,  Tliomaa,  H.Dl,  hia  worits  oo  i 

pan  1I6BL  A.  D.  180& 
Bedfotddihpe,  agricukuni  wamj  of,fl90a 
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ia6a27saptei7|fflS8;  Tartetlei  of  beef, 
InffL  G8S3 


InsL  ftedinfc  6833 :  protecting^  68M : 
i,  6835 ;  taldbg  the  boney,  BSSf\  partial 
ion,  6837 ;  total  deprivatioD,  JBBx,  fufib. 


eks;  blTei.  tboOng, 
,  awanaing, 

deprlTatton,, 

catioo,  produoe  and  proflt,  GB40L 
Bee-hife«,  6830:  material,  6830:  riae, 6831 :  FbUab 

hive,  G838. 
Bees,  culture  o^  in  North  Wales,  7014 
Beei,  culture  of,  in  Poland,  637. 
Bee,  wasj^  omI  *nt  locecto,  6904 
Beetles,  6872 ;  weevil,  6S74 ;  black  cockroach, 
Bectwbite  or  mangold,  culture  of,  4062. 
Bcggan  of  Flanden,  536. 
BaSUr.  A.  P.  Julienne  de,  bis  work  on  agricidturc, 

pagell74  A.D.  1791 
BeLrrotfC.  'William,  his  work  on  agricultures  page 

n79.  A.  D.  1755L 
BtUf  Benjamin,  F.R.&EL,  hie  woik  on  agricifltuze, 

page  lUSL  A.  D.  180SL 
BellT,  diseases  of,  5791. 
Bend  in  brrkgitlon,  4d4 
Benesct  Sbr  Richard,  hk  woit  on  agriculture,  page 

lltS.  A.  a  1535. 
BaneUi^  Santo,  his  work  on  agrioultureu  page  1178. 

A.  D.  18ia 
Benin,  aaricuiture  of,  108a 
Benmmu  William,  A.B1,  hii  work  on  Mriculture, 

page  1164  A.  D.  17S4 


1789. 


page  1166L  A.  D. 


Beriketat,  hb  woric  on  agriculture,  page  1173L  A.  D. 

1782. 
BniockiUn  Dionyiiusu  his  work  on  agricultuie,  page 

1177.  A.  D.  149& 
BertramiL  his  work  on  agriculture,  page  1174  A.  D. 

17M. 
Bertrand,  Jeaita,  his  woric  on  agriculture,  page  1178L 

A. D.  1764 
Bertramd,  EUe,  hia  works  on  agriculture,  page  117SL 

A.nrn64 

Berwickshire,  agricultural  muYCj  of,  7M3i 

Bew)ms,23g5. 

Betel  leaf,  piper  betle  ( flcured),  its  culture  and  pre^ 

paration  m  Sumatra,  lOlG. 
Beverston  wheel-plough,  2512, 
BatoHt  Gabriel  Leopold  Charles  Ame,  hli  works  on 

agriculture,  page  1172.  A.  D.  1773. 
Bibliography  of  agriculture  in  foreign  countries, 

7111. , 
Bibliography  of  French  agriculture,  711SL 
Bibliogcaphy  of  German  and  Uauan  agriculture^ 

7113,7114 
Bibliography  of  Spanish  and  Portuguese  agriculture, 

71115. 
Bibliognmhy  of  Flemish  and  Dutch  agriculture^ 

711'^ 
Blbliogratrfiy  of  Swedish  and! Danish  agriculture, 

7118. 
BIMiography  of  Polish  and  Russian  agriculture 

7119. 
Bibliography  of  British  agriculture,  7110. 
Bibliography  of  American  agriculture,  712a 
Bidei.M.,  his  work  on  agriculture,  page  1177.  A.  D. 

1778. 
BfOimFRfe^  John.  £g.,lbl«  woric  on  agricultuie, 

Binot  or  ribbing  pknigh,  S501. 


Binqt,  an  agricultural  bnplcmait  of  Flanden^  fiOQL 
Ine,  how  obtained  J 
byshire,  7014 


Birch-wlne.  how  obtained  and  msnufiirtjiredin  Der- 


Birds,  singing,  to  rear,  6793;  curious  or  remarkable 

Blnbu^urious  to  agriculture,  68G0;  kite,  6B60; 

crow,  6861  j  granlTorous  birds,  6861. 
Birds  employed  in  agriculture  G672L 
Birds  of  luxury  culoVated  by  fiuners,  67G3L 
Birds  of  Amaaonla,  12ia 
Birdsfoot  trefoil,  5063L 
Birkbeck.  Moris,  Esq.,  hla  works  on  agriculture^  page 

ina  A.D.  1815. 

Blrman  empire,  agriculture  of,  921. 

BholL  Giovanni,  his  works  on  agriculture,  page 

1177.  A.  D  1807. 
Bitter,  principles  from  what  ^ants  obtained,  and 

how  used,  1395. 
Black  soil.  Its  influence  in  absori)ing  heat,  210B. 
Biadt,  James,  his  work  on  «grlcuUure,  page  116S. 

A.  D.  1778. 
Blackwater  in  cattle,  6S63. 
BUdder,  inflammation  of.  in  cattle,  (BGI. 
Bladiicr,  iDil4iiunation  or,  5814 

4 


BUUkk,  Fkaneis,hls  works  on  agriculture,  page  IlfiS. 

A.  D  1819L 
BkOkU'B  inverted  hone-hoc,  2544 
Blanks  In  pbuitations  to  flU  up^  3683. 
Blast  or  hove  In  sheep,  6511. 
Blavet,  his  work  on  agrtcultuxe^  page  1171  A.  D. 

1755.  

Bleeding  horses,  5878. 

Blight  in  plants,  1653:  from  cold  and  ftoety  winds, 

1655 :  from  vapor,  1656 ;  from  fungi,  1657. 
BUstenng,  5870 ;  sweating  or  liquidbUster^  587SL 
Bllstcn  used  in  veterinary  practice,  589a 
StUh,  Walter,  his  works  on  agriculture,  page  1163. 

A.  D.  16^  ^^ 

Block  plough  drin.  25681 
Blood  or  bo^  spavin,  5841. 
Blood,  theory  of  Its  operations  as  a  manure,  2188. 
Blood  rot  in  sheep,  65ia 
Blood  ray :  see  l^rsenteiT.  6BK7. 
Bloody  inrioe  in  horses,  5815. 
Blown  or  hove  In  cattle,  6BS8. 
Boabab  tree,  Adanaonia  digitata,  106& 
Bog  of  Allan  in  IreUnd,  807.  \ 

Bog  meadows,  their  management,  S213L 
Bog  spavin,  5841. 
Bogs  of  Ireland,  807. 
Bogik  to  improve.  418& 
Bombyx  mori  (figured),  silk  moth,  Ita  culture  In 

France,  40a 
Bone  spavins  and  splhits,  5898. 
Bones,  tbdr  nature  and  uses,  1845. 
Bones,  grinding  of,   for  manure  in  DerfaysUre, 

7014  • 

Banmemam^  hit  work  on  agriculture,  poge  1174 

A.  D.  1816L 
Bbmer,  Jamc^hls  plan  for  beehives,  &c.,  page 

1167.  A.  D.  1796L 
Book  faxmen,  or  crlallsts,  7045. 
Books  of  aooounts  for  farmers  and  baillflb,  4500L 
Booker's  Ume-Uhi,  3589L 
Bootan,  agriculture  of,  1007. 
Borcke,  H.  A.  Grafen,  Count  de,  hb  work  oo  agri^ 

culture,  page  117&  A.  D.  1779. 
Bordlevt  J-  BT,  his  work  oo  agriculture^  page  1179L 

A.  U.  JoOla 
Borer  of  soils,  2488;  of  peat,  9430;  draUdng  auger 

Boring  for  .water,  4148;  at  Tottenham,  at  Ravens- 
croft  park,  4148. 
Borneo,  urlculture  of,  102a 
Bomat^  M.  A.,  his  work  on  agriculture,  page  1175. 

A.  D.  1817. 
Borro  (del)  Aleeiandro,  hia  woriL  on  agriculture, 

pagell77.  A.D.  1718. 
Bose^  his  works  on  agriculture,  page  1175.  A.  D. 

ISiOL 
Awtr,  K.  Ad.  H.  von,  his  work  on  agriculture,  page 

117&  A.  D.  179SL 
BotvoeUt  George,  his  work  on  agriculture,  page 

llGdL  A-  D.  im 
Boucher,  d'  Argis,  Antotaie  Ganard,  his  work  on 

agriculture,  pafl»  1171.  A.  D.  1749. 
BouMer,  his  work  on  agriculture,  page  1173L  A.  D. 

178a 

Bowel^  Inflammation  o^  5797. 

Ao^John,  his  work  on  agriculture,  page  1767.  A.  Dl 

Brabant  scythe  hi  use  in  Flanders,  508L 

Bradtejfy  Richard,  F.1L&,  Ac,  Jbis  woika  on  uri- 

culture,  page  1163L  A.  D.  172L 
Brake  or  levelling  harrow,  2573L 
Brazy  or  dysoiteiv  bi  cattle^  6S67. 
Braxy  in  sheep,  6ol5L 
Brazil,  agriculture  of;  1907;  vegetable  productions, 

1208;  Bnes,  1208;  Ipecacuanha,  1209;  pot  trae, 

1210;  pine  apples,  1211;  mandiocca,  1212;  live 

stock,  1213 :  musk  ox,  1214 
Bread  iVuit  of  Otaheltc  (figured),  10S7. 
Breaking  .and  trahiing  cattle  among  the  Romans, 

98. 
Breaking  machine  for  roots,  2474 
Breaking  stones,  2885. 
Breast  hoe,  or  breast  plough.  2391. 
Breeds  of  animals,  how  to  unprove:  see  Animals 

1994 
Breeding  farms,  52)74. 
Breeding  of  homed  cattle,  6144 
Breeding  stock,  choice  of,  4470;  CUne's  opinions , 

447& 
Breeding  among  the  Romans,  9^ 
Breeding    in.4Uid-in,    phyaiologically    considered, 

1014 
Brewery  and  di^tiUery  plants,  »ulMUtutca'  fur,  5456.  ' 

a 


1202 


GENERAL  INDEX. 


Bridge,  portable,  for  Ihre  stock,  6996. 

Bridte  lores,  5nSL 

Britain,  agncuUure  of,  after  the  Norman  conquest, 

Britain,  agriculture  off  from  the  fifth  to  the  leren. 

teenth  oratury,  1S6. 
Britain,   agriculture  of,  during  the  Anglo.Saxon 

dvnasty,  196. 
British  isles,  modem  agriailtiiral'  history  of,  741 ; 

political  history,  742 ;  profiessional  iiistory,  755 ; 

Uteranr  history,  781. 
British  fauna,  or  catalogue  of  British  animals,  1964. 
British  North  America,  agriculture  of,  1166;  Ca. 

nada,'1167. 
British  flora,  distribution  of,  1759 ;  perfect  plants, 

1761;   imperfect  plants,  176S;   introduction   of 

exotics,  1770^purchasable  plants,  1772. 
Broken  wind,  5789. 
Broken  knees  in  horses,  5857. 
Broom,  field  culture  of,  5U80. 
Brouuonet,  Fierre-Marie-Auguste,  his  works  on 

agriculture,  page  1175.  A.  D.  1787. 
J?roum,  Robert,  his  works  on  agriculture,  page  11G6. 

A.  D.  1799. 
Brugname^  Gio,  his  works  on  agriculture,  page  1177. 

A.  D.  1781. 
Bruising  machine,  2467. 
AicAoz,  Pierre  Joseph,  his  works  on  agriculture, 

page  1171.  A.  D.  176». 
Buckinghamshire,  agricultural  surrey  of,  6996. 
Buckwheat,  47S6.  5499. 
Buckwheat  culture  of,  in  Flanders,  456. 
Budding  planU,  1621. 
Buflklo,  6279. 
Buffklo  of  Hindustan,  898. 
Buflklo  of  Egypt,  1Q59. 
Bmiiard,  his  work  on  agriculture,  page  117S.  A.D. 

177a 
Bull  or  oz  fismily,  6105 ;  see  Ox. 
Bull  fkmily,  anatomy  and  physiology  of,  6227. 
Bunias  orientalis  (figured),  culture  of,  5084. 
Buns,  the  stalks  of  hemp  fVum  which  the  bark  or 

woody  matter  has  been  taken  off,  5334. 
Buonaparify  agricultural  societies,  &&,  established 

by  htm,  ^6. 
Burnet,  culture  of,  5064. 
Burning  clay,  opemtion  of,  2S61 ;  theory  of  burnt 

clay  as  a  manure,  2982 ;  common  method  by  kilns, 

2985;   improved    method,   2987;   burning  with 

quicklime,  2989. 
Burrough*,  Edward,  Esq.,  his  work  on  agriculture, 

page  1170.  A.  D.  1820. 
Bush  harrow,  2576. 

Bushmans,  their  agriculture,  1113 ;  spade,  1115. 
Bustard,  Otis  tarda,  6756;  little  bustard,  O.  tetiax, 

675a 
BtUUrr^  Charles,  his  wwk  on  bees,  page  11612.  A.  D. 

1609. 
Butter,  making  and  curing  of,  6320. 
Butter  of  Efyping,  6187. 

Butterflies,  GS89:  chrysalis  state,  fS91 ;  perfect  in- 
sect, 6892;  British  butterflies  the  most  remark. 

able,  6893. 
Buttermilk,  (079. 


C. 


Cabbage  tribe,  field  culture  of,  4969. 

Cabbage,  its  culture  and  application  in  China,  980. 

Cabbage  tree  of  the  Pellew  ulcs  (figured),  1090. 

Cabbage  tree  beetle  of  Surinam  (figured),  1217. 

Cactus  opuntia  (figured),  Indian  fig,  701 

Cadet  de  Vaux^  Antoine  Alexis,  hU  works  on  agri- 
culture, page  1173.  A.  D.  1782. 

Caithness,  agricultural  survey  of,  7069. 

Calendarium  flore,  principles  of  forming,  1629;  uses 
oT  1630. 

Calf  pens,  2678. 

Calkms,  or  tum.ups,  in  flrost-shoeing  of  horses,  5937. 

Caloric,  how  distributed  in  the  animal  kingdom, 
1967.  * 

Calthorpe,  Charles,  his  work  relative  to  the  lord  of 
a  manor  and  hie  tenant,  page  1162.  A.  D.  1635. 

Calvely  Etienne,  his  work  on  agriculture,  page  1174. 
A.  D.  1809. 

Calves,  fattening  of,  6187. 

Calves,  diseases  of,  6278. 

Calving,  6276. 

C:imbodia,  a^^riculture  of,  94S. 

Cambridgeshire,  agncultural  survey  of,  7001. 

Camel  of  Persu,  859. 


Camd  of  Hindustan,  SOflw 

Camel  ftmily,  6n30 ;  dramcdaiT,  «Anliis,  Hb.r 

6630;  Uma,663I. 
Camellia  sasanqua,  one  of  the  tea  plaB&sf^^'c- 

965. 
Camellia  bohea,  black  tea  of  China,  9ffi> 
Camellia  viridis,  green  tea  of  China,  9£. 
Camellia  oleifera.  oiUbeariiy  tea  pteMi,  9<7. 
Camelopard,  66,'S. 

Camphire  tree,  and  its  application  is  CMm,  'T, 
Camphor,  ftom  what  plant  obtained,  has,  oi  'j 

uses,  1463. 
Campo  morto,  farm  of,  near  Rone,  SOS. 
Canada,  agriculture  of,  1157;  soil,  U6Sjir<ikr.s. 

1169. 
Canals,  their  formation,  8596 ;  utility,  SST ,  r-' - 

route,  3533 :  canal  companies,  3539;  esecsL  - 

the  works,  3544i. 
Canals  and  embankments  of  modem  Eigniit  '^ 
Canary  grass,  5485. 
Canary  islands,  agricutture  of.  1120L 
Candana,  his  work  oo  agricutture,  i^ge  ITT  1 1^ 

177a 
Canker  in  the  feet  of  hone»,  SBSa 
Canine  madness,  6660 ;  raging  madness  O^rT ;  ^.< 

madness.  6ti62 ;  preventive  treetiseitt,  ofrLJ. 
Canis,  or  dog  family,  6635 :  see  Dog. 
Cantuniy  Cario  Antonio,  bis  woric  on  sitw&' '• 

page  1177.  A.  D.  177a 
Caoutohouc,  or  India  rubber,  fhni  wkat  {dsrj  i- 
"  tained,  and  how,  1464. 
Cape  of  Good  Hope,  agriculture  of,  106^;  ^^^' 

1088;  surface,  1089;  soil,  1090;  landed  rr    '■ 

1091;  farms,   1092;  products,  10?};  rr»     v 

C-onstantia  wine, lQ9b ;  almond,  1CJ96 ; xlv.  '' 

tobacco,  1098;  Itve  stodc,  1099:  impkne    - 

operaticms,  1106:  agricultore  of  thenstiu  '^  -■ 

1106 ;  of  the  ummproved  HoCteotol%  Lt'. .  ):  - 

tentot  huu  and  catUe,  1109, 1110 ;  bacha{]iii3, .  . 

Bushmans,  Ilia 
Cape  Vend  islands,  agriculture  of.  Ilia 
Cape  Breton,  agriculture  of,  1I7L 
Capparis  spinosa  (figured),  the  caper  ptam,  :&'. 

ture  in  France,  384, 4ia 
Caprification  of  the  fig  in  Turkey,  1S2. 
Capulet  of  the  bode  In  horws,  5R43. 
Carbon,  as  an  article  of  vegetable  food,  IjM 
Carbonic  acid  gas  In  the  atmosphere,  !£ni 
Carlow,  agricultural  survey  of,  708S. 
Carolines,  agriculture  of,  fOSS. 
CanrnetUf  Ketro,  hia  works  on  agricukBir,  fjr 

1177.  A.  D.  1791. 
Carp,  6801. 
CarpndfTy  J.,  his  work  on  agikoltiBe,  ^  > 

A.  D. 180a 
Camdorif  Groachino,   bis  wwk  on  spinyf  • 

page  1177.  A.D.  ISOl 
Carraway,  54521 
Carrrra,  Antonio,  hb  work  oo  agikuiliar-  \v 

1177.  A.D.  1780. 
Carriage  in  irrigation,  4077.  . 

Carrot,  its  culture,  4096 ;  varieties,  49^7 ;  fO"  ^  -  ■ 

sowing,  4935;  taking  the  crop^  t^\  F^-  ' 

49M;  use,  4945. 
Carrot,  culture  of,  in  Flanden,  467. 
Carse  lands  of  Stirlingdiire,  71)6& 
Cart  of  Hindustan,  907. 
Cart  of  Paris,  3S8. 

Cart  of  Russia,  662:  ,^. 

Cart  of  Rome,  302;  of  Flanden,  STii  of '^^ 

aga 

Cart,  Scotch  (figured),  770. 

Cart  of  modem  Greece^  736L 

Cart^heds, 9707.  ^^   -^ 

Carts,  2606;  for  one  or  two  horssi,  aSK>.  ^ 

oneuhorse  cart.  8611 ;  Scotch  iiroJioisean,-* 

Improved  twoJiorse  carts,  9613;  o*'5*'^ l,^; 

dray  cart, 9615;  quarry  cart,  9S17;  thne.«w 

cart,26ia  ^^ 

Carts  of  Yorkshire,  7021;  figs.  7»«Mi7»L.     _ 
axrlrr,Landon,  his  work  ODagfkakiiie,pifr"  - 

A.  D.  1789L 
Carthage,  its  agriculture^  3a 
Carthamus  tinctorius,  cultivated  In  EUFt*  • ' . 
Carver^  Jonathan,  Bq.,  his  work  oa  ifnc*-". 

page  117a  A.  U  1779L 
Cassava  or  manioc,  Jatropha  manibcc,  Ili|>- 
CastcUet,  Constans,  his  work  on  j^riwWi  f^ 

1177.  A.  D.  177a  ^^^M^^at 

eastern,  Benedict,  hn  wtnk  flo  t^^"^*  ^ 

1177.  A.  D.  1828.  ^       ._,. 

Casting,  the  operation  of  tbrowii**"*  » 

ittsdonaasfblknra:  having  bm«iit  !><»  *^ 


Cut«  wheel  honchoe.  ISM. 

CutnUno,  docking,  nkking,  ud  cnndil,  SB7T. 

ChiuIUh  oruil^k  1951 

C«.FcUtcuiH,6aSB. 


a  a^ituXxart,  plfO 


CutUacf  Demuhln, 


CjMiiriL  WiniiiM,  Mmniuai  ud  Duke  or  Nn- 
oMIc,  Hit  w«k  00  bonn,  p«  IIGS.  A.  Di  1EE7. 
CiTla  obin, «  Ouiu  pig,  6GI4. 

Chiom,  ■■rinJniR  of,  K1& 
CobfauUnUndi^  — 1_... .  u» 


le  btble  [DfnindJ,  1078. 
fNct  iuiIIt,  G61fi:  C  tlwihn,  ISKI7; 


C*riui,  Aftlcaltun  of,  #14  ^  lOU,  oi? :  viuii*auuiL, 

mS;  ImDlcmaiti, 917 ;  brm  T«d,S19i  (mbuk- 
CTntfrf,  FTilUpfw,  b)i  wortaon  urlislbin,  pun 


poTtiDOiKnndoilbTdlffbTditplHniiilWJ  j  pt 


iniuD (BiuRd),  itacchkli  |is,IO& 
inlibiia7lltiii«}>  cfakeorr,  cuUiTiUd  *• 

It  piut  loiti^ns. 

v.»n,  lu  muulMlun,  Smt  fitfaotw  the  ttali, 
mO;  miilng,  3BIIs  iriDdliic,  Slf;  pRBlni, 
3815 1  tenataant,  SaS,  tmnSnnf,  Sn ;  Hum. 
nliu,  X30 ;  bonlhw,  seal  -,  nuehlncn  md  uien. 
■Ui,lbM:  BiU1s»Ss;p»a,»]li  diUh^jSSKi 

Odrr  DiUli.  dMnnt  Undi  orasa 

CllnB.  u  inm  In  l^nti,  S3&. 

Cliliu,  ladanKaiu  (llgured].  Cum  ditui.  In  loc  Id 


~-  ■■  r,  John,  n 


til  worki  on  agriculture,  page 


RvtCi  dnlnioi  pkiugli,  anSL 

Cbmicuioii  ofnlKSU67ibTatRDi?T,aK8i 

b;  ThKi,  ThoulB,  uHl  Fdirabvi,  SCCa 
Claiaiu.  o[ibeeDpoi,iSK 
Clij,  to  dry  ind  Duni,  I 


■BOfplimiiDd 

Hcnnrd,i:». 
■ndTuietln, 


uinl  pUnti.  Inl^Eogii^  SaS. 
CiTdadile,  iftieultunl  uinsT  of,  TOKI. 

cirmer't  piDU|h,  sae. 

Ctjuatag  In  veccrtnuj  ntrferT,  fiV74 
Cljtten  med  In  TCLcrlur)  iucdlane,9 

Cool anOor DurtiuB^TOSS ;  flg.  796. 


Cochlnta],  cJuin  oT,  in  Hciico,  1161. 
Cochin..],  cr  coccm  mWct,  688?! 
Cactramr,  Alchlhild,  Eut  of  OuidaTwld,  hU  woit 
fin  igrEouJLure,  Ac,  page  1167.  A.  D.  ]  jQS. 

' "' — 'iton,  .  gnat  Improier,  77a 

black-beetle,  efl9. 

H,  Arum  ind  CnUdtum,  vjriou 
■pedes  rultute  dT,  Id  the  WU  India,  1191. 
wk  «nd  hen,  6683j  nine  cock  md  ben,  6RS« 
Dnrklnt  (.rlet;,  66aS(  Pnknd  cnck  .nil   hei 

or  jial^y,  srs\  iHacIibu,  or  Uuk'o  of  l/tO, 
MOi  ^auilih,  6091  i  breeding  oT  gnllinoceaii 
f6alttj,aBii  gcnon\manarHnFnI.(-.t2Et|  nwill 
iu.  ma-,    hitehln..  ISTM:  DloducU. CTUd !  Itl 


^.ppita«i; 
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'    tening,  6710;  dUftrcnCiorts  of  food,  6714.  Cram- 

ming,  difibrent  modct  of,  6718 ;  pinioning,  6723L 
Coffbc,  culture  of,  in  Java,  933. 
Cofibc  tree  (figured),  culture  of,  in  the  Wett  India, 

190a: 
Coffee  plantB  of  Austria,  617. 
Coffin  joint,  strains  of,  in  horses,  5835. 
CotnUrtaux,  Francois,   his  works  on  agriculture, 

page  1173.  A.  D.  1792. 
Cold,  theory  of  excluding,  by  slight  coverings,  2254^ 
Coleopterous  insects  ii^urious  to  agriculture,  G871- 
Colt  rut,  J.,  his  works  on   agriculture,  page  1175. 

A.  D.  1501. 
Colic  in  homed  cattle,  G265. 
Colic,  gripes,  fretor  gullion,  5805. 
Colic  red,  or  interitis,  5797. 
Coloring  matter  of  plants,  how  obtained  and  used, 

1J88;   Uuos,  I'SSOi   reds,  1390;    ycUows,  1391; 

browns,  1392. 
Cottt^  L.,  his  work  on  agriculture,  page  117SL  A.  D. 

1790. 
Colts,  doceptiona  practiaed  with  by  horse  dealers, 

59;ja 
Columbo,  the  pigeon,  6764. 
Columeia,  L.  J.  Moderatus,  hi£  works  on  agriculture, 

18. 
Comber,  Thomas.  L.L.D.,  bis  works  on  agriculture, 

page  1165.  A.  D.  1770. 
Comblcs,  a  mode  of  warping  practised  in  Italy,  967. 
Common  drill  barrow,  2470. 
Common  field,  laying  out  of,  4213. 
Commonable  lands,  their  origin  and  kinds,  3234; 

principles  of  appropriating  and  dividing,  3247. 
ComparHti,  his  work  on  agnculture,  pagel  177.  A.  D. 

Compotts,  their  formation  and  uses,  459S ;  meadow 
bank  middens,  4595. 

Condition  of  horses,  5751 

Congo,  agriculture  of,  WBSL 

ConsUntu  wine,  history  of,  at  the  Cape  of  Good 
Hope,  1094. 

Contraction  in  the  feet,  5851. 

Conversion  of  gnus  lands  to  arable,  5261 ;  rotation  of 
crops,  5279L 

Convolvulus  batatas  (figured),  Spanish  or  fweet 
potatoes,  238. 

Convolvulus  edulus,  cultivated  in  Japan  for  its  tu- 
bers, 949l 

OxMbr,  James,  hit  work  on  agriculture,  pogf*  1166L 
A  D.  1784 

Cboie's' com 'drill,  2552 ;  three-row  drill,  2554. 

Coops  for  poultry,  6(i79. 

Coote,  SiT  Charles,  Bart,  hla  works  on  agriculture, 
page  1168.  A.  D.  1801. 

Copineau.  Abb^,  his  work  on  agriculture,  page  1173. 
A.  D.  1780. 

Coppice  woods  of  Flanders,  529. 

Coppice  woods,  season  and  modes  of  cutting  and 
managing,  7/39. 

Cordage  plant  of  China,  Sida  tili«foUa,  974. 

Coriander,  54't9. 

Cork,  what,  firom  what  plants  obtained,  how  maau- 
factured  and  used,  1465. 

eork.tree  in  Spain,  726. 

Cork,  agricultural  survey  of,  7069. 

Com  stands,  2746. 

Com,  its  preservation  in  granaiiei  or  other  ttores, 
principles  of,  17</7. 

Com  screen,  2435w 

Cora  drills,  2Sm. 

Cora  bam,  2i>89 ;  English  corn  bam,  9690:  thredi* 
ing  floor,  2691 ;  threshing  mill  barn,  9Gfff, 

Com,  invention  of  its  culture,  11. 

Cora  measures,  2443L 

Com  bin,  2441. 

Corn  sacks,  2441 

Com  laws,  history  of,  742. 

Com  laws  first  introduced  in  England,  S40. 

Corns  in  the  feet  of  horses,  5853. 

Comwall,  agricultural  survey  of,  7039. 

Corstorphin  cream,  6373. 

Costu^  Ch.,  his  work  (m  agriculture,  page  1176*  A.  D. 
iStJ-i 

Cottage  buildings,  their  arrangement,  3872 ;  trades- 
man's cottage,  .'387-],  ^^8 ;  double  cottages,  3874, 
3S7() ;  cottages  for  laborers,  with  cow-house  and 
pij,'Rery,  .iKT/;  picturesque  cottages,  3879 ;  entrance 
IfxI-cs,  3880. 

Cottage  gardens  of  Cheshire,  7028. 

Cottwigc  gardens,  premiums  for  their  cultivation  in 
BuLkinj,'ham8hiro,  6f)l]8. 

CotUgo  hilts  of  Finland  and  T.ipland,  671. 

CotUgc  »y«tem  on  the  Trcnttiam  estates,  7011. 


Cottage  system  of  EMt  liotfaian,  700  ;>  «C1 

shire,  7m 
Cottage  lands,  to  lay  out.  S8S5  ;  d»,aB3S;  cbbif 

farms,  383a 
Cottage  or  cabin  of  Irdand,  8L5L 
Cottages  of  l^ypt  (figured),  1062. 
Cottages,  their  establishnoent  oo  crtttOtSS- 
Cottages  of  Flaoden,  5a& 
Cottages  of  Sweden,  671. 
Cottages  of  NuiMa,  106S. 
Cottages  in  Switaeriand,  S3Su 
Cottages  of  China,  96& 
Cottages  of  Moldavia,  73a 
Cottages  of  Ayrshire,  7055 ;  6g.  812. 
Cottages  of  Berkshire,  7U(l5 ;  ^  777. 
Cottages  of  Kincardineshire,  7(Jti5. 
Cottaga  of  West  Lothian,  7069;  fig.  811 
Cottages  of  Cornwall,  7039L 
Cottages  of  Dumfrieafatre,  7053. 
Cottages  for  farm-scrvants,  2718 :  •eeomnw^  r. 

2719, 2720 ;  smaUest  siae,  8720 ;  douMe  cnOaj  ^ 

cow.houae,  2721 ;  Wood's  seven  principle*  ur  '- 

structing  cottages,  S722 :  walls  of  ottu^^.  >  :. 

stairs,  S732;  oraamcntal  cottages,  273Il 
Cotton  plant,  culture  of,  in  Jamaica,  USl 
Cotton,  culture  of,  in  Sumatra,  lOia 
Cotton  plant,  Goasynium  tacrtnccum  (figond;,  » 

tureofin  Italy,  31& 
Cotton  plants  of  China,  S^SL 
Couch  grass  rake,  2595^     • 
Cough  m  sheep,  650a 
Cough,  chronic,  578S. 
Course  of  a  river,  to  change,  404& 
Cocenlry,  Andrew,  En.,  M.Dl,  his  woris  <■  sgrfi* 

ture,  page  1169.  A.  Dl  1808. 
Covers  tor  stacks,  275a 
Cow,  criteria  of  one  of  superior  c»cellwcr,  flA 
Cow,  club  for  purchasing,  7USSL 
Cow  of  Tunis  (figured),  106& 
Cows  for  the  dairy,  manageaeiit  of,  9Gfi. 
Oemv,  Daniel,  M.D.,  hia  woilt  on  ^ricsltiiic^  j^ 

1163l  A.D.  1674. 
Cracka  and  grease  in  horses,  5845.  .   , 

Cramer,  John  Andrew,  hia  woifc  ob  agnocsn 

page  117&  A.  D.  176& 
Crane  fly,  or  wire  worm,  6907. 
Craw  or  cny  fish,  6841. 

Cream,  diffoent  prepaiationa  of,  69S9.  ^         ^ 
CracftUmSy  Crescendo,  or  de  Crcacentm  »  »■" 

on  agriculture  page  1177.  A.  IX  1471. 
Cross,  55()1. 
Cricket,  688L 

Cromarty,  agricultural  survey  of,  7068. 
Crone,  an  old  ewe,  64I3L  __  ^ 

Cropping,  nicking,  and  docking  in  hones,  ^k- 
Crops,  rotation  of,  Ibr  difftrent  »»to,  **•  *^ 

deep  lands,  4558;  their  cUys,  4561;  pcst^ 

45ffl ;  light  soils,  4563.  ,  _^ 

Crops  cultivated  bv  the  Ramans,  1«;  cwol  psf- 

1«;  legumco,  149 ;  hertiage  plants,  l^J;,"^-  _ 

torial  plants,  152;  ligneous  cnp^  l»i  °^'' 

151 
Crossing  the  breed  of  animals,  pbyuologicafi?  <* 

sideied,  9006L  .     ^a; 

Croton  sebifisnnn,  the  tallow  tree  of  <*«*^" 
Crwi,  Le  Baroq,  EV.R,  his  work  ob  ign»-^ 

page  1175u  A.  D.  ISSL. 

Cuba,  agricutture  of,  117:j. 

Cuckoo  spit.  Cicada,  68SS. 

Cud,  lo«  of,  in  cattle,  6869.  _    .._  -- 

Culinary  ▼egetables,  culture  dt,  n  T^^^'^'A 
CUfew,  George,  hia  woika  on  «grieBitnR>F«F  " 

A.  1X1786.  . b^«bA 

OUief,  Geoige,  hla  practice  hi  Utw"*"*"^ 

2015.  .^^-.-JM 

Cultivated  lBndi»  to  improve^ «07i  »■•"" 

lands,  42ia  .      .    ^.  jib 

Cumvating  the  aoQ  with  pra«od  ia^lffm  ^ 
Cultivatora,  2S27.  .  ^^  yr  x 

Culture,  :iu  g«»eral  eBfect  oo  ws*55l  oitfuo 

culinary  vegetablca,  17a ;  ftulm  K*'  '^ 

ornament,  173S;. 
Culture  of  corn,  ita  invention,  11* 
Culture  of  naases,  5086.  _^ 

Cumberlanid.  agricultural  survey  of,  7u^ 
Curb  of  th£  bock  in  hones,  5S»  ^^ 

Curds  and  cream,  6371 ;  curds  and  wKJt  ^'  •  j^i 
Curlig,  William,  his  work  on  aBricnttu«b  P^ 

A.  D.  17ga  ^.  .^cBiy- 

CWnwrn,  John  CbristUn,  M.P.,  !«•«**"* 

culture,  page  1169.  A.  D.  180^        p, 
Cuscuta  europm,  or  dodder  (fi««'*^i.  na; 
Custard  apple,  Anona  tripetala,  (fifan^ 
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AMii,  Roimt.  Bki.,  bli  work  on  agriculturo,  page 
1165.  A.D.  1768. 

Double  moul<UxMnl  pIouKb,  £50a* 

Double  share  plough.  2486. 

Double  fliiTow  plough.  2496. 

DoHgtaSf  Robert,  D.D.,  hia  work  oo  j^ricttltore, 
page  1168.  A.  D.  1798. 

Dourdkes,  Charlet,  hb  works  on  agriculture,  page 
117i.  A.D.  1803. 

Dovecot,  6773 ;  aee  Flgeon-houae. 

Down,  agricultural  survey  of,  7106. 

Dragging,  2S9S. 

Dragon  fly,  6897. 

Draining,  nistory  of,  9909 ;  general  theory  of  the 
causes  of  wetneas  in  lands,  9810;  boggy  land,  3969 ; 
hilly  lands,  S941 ;  mixed  soils,  SBM;  retentive 
aoils,  9M9:  mine^  quarries,  and  pita.  3955;  for- 
mation and  matenals  of  drains,  3957;  in^tlemcntt 


peculiar  to  draininj(,  3863 ;  season,  3980. 
Draining,  theory  of  lu  eSbcb  on  soils,  2141. 
Draining    ploughs,  S518;   darkens,  8519;  Grey's, 

2520 ;  gutter  ploush,  2521 ;  mde  [uougta,  2521 
Draining  auger,  2431. 
Draining  among  the  Romans,  14SL 
Draining  on  the  Trentham  estates,  TOIL 
Drains,  diflfbrent  sorts  of,  3961 ;  of  conveyance,  396S ; 

of  collection,  3963 ;  boxed  and  rubble  drain,  3964 ; 

brick  drain,  3965 ;  gravel  or  cinder  drain,  3967 ; 

wood  drain,  3968 ;  spray  drain,  3969 ;  straw  drain, 

3870 ;  turf  drain,  3071 ;  triangular  sod  drain,  3972 ; 

hollow  flirrow  drain,  3973;    earth  or  clay  pipe 

drain,  3974 ;  turf  pi|ie  dndn,  3975 ;  Cheshire  turf 

drain,  3976 ;  mole  drain,  3877 ;  wheel  drain,  3878 ; 

wheel  gutter  drain,  3079;  season  for  forming  drains, 

3980;  duration,  3882;  expense,  3963;  enemies  of 

drains,  3984. 
Dralet,  his  work  on  agriculture,  page  1174.  A.  D. 

1801. 
Draught  nachine,  2458;   More*s,  S459;   Braby*!, 

Drill  watering  machine,  SS&L 

Drill  culture  by  TuU,  hutory  of,  756. 

Drill  culture,  history  (tf,  in  Dumfrieshire,  7053L 

Drill  barrow,  2470 ;  turnip  barrow  drilL  247S. 

Drimng,30S5. 

Drill  roller,  256SL 

Drilling  turnips,    history  of.  In  Northumberland, 

7024. 
Drinks  and  balls,  mode  of  giving,  in  veterinary  sur. 

gci7,5863. 
Drinks  used  in  veterinarv  medicine,  5901. 
Driver^  Abraham  and  'William,  th^r  work  on  agri- 

culture,  page  1167.  A.D.  17941 
Driving  cattle  In  a  threshing  machine,  dOSSL 
Driving  carts  and  waggons,  3U31. 
Dromedary  of  Arabia,  874. 
Drary,  Charles,  his  works  on  agriculture,  page 

A.D.  1810. 
Dry  rot,  cause  of,  3755. 
Dublin,  agricultural  survey  of,  7076. 
Dublin  society,  esUblishmrot  of,  801. 
Dvbou,  Louis,  his  work  on  agriculture,  page  1175. 

A.D.  18S4. 
Duboi*.  J.  B.,  his  work  on  agriculture,  page'  1173. 

A.D.  179a 
JDuboHrdiem,  Rev.  John,  his  works  cm  agslculture, 

paee  1168.  A.D.  1802. 
DucK^  Anas  boschus,  6733 ;  varieties,  6734;  Rhone, 

67Sb ;   .\yle8bury,   6736 ;    canvas -backed,    6737  ; 

Muscovy,  6738 ;  breeding  of  ducks,  6739  ^  incuba. 

tion,  67'I0 ;  &ttenlng,  6742 ;  decoys  for  wild  ducks, 

how  to  form,  6743. 
Ducks  of  Aylesbury,  6898. 
Ducks,  rearing  of,  in  China,  983. 
Ducket's  skim  coulter  plough,  2491 
Ducouidic,  his  work  on  agriculture,  page  1174.  A.D. 

1800. 
Du  GartLt  his  observations  on  killing  animals  by 

pithing  and  slaughtering,  2047. 
Dumfriesshire,  kgricultural  survey  of,  7053L 
Dummond,  a  wedder  sheep,  6413. 
Dnmont.  Courset,  his  work  on  agriculture,  page 

ina  A.D.  1784; 
Dunbartonshire,  agricultural  survey  of,  7057. 
Duncumb,  John.  A.M.,  his  works  on   agriculture, 

page  116a  A.D.  1801. 
Dung,  2210;  see  Uanuresof  animal  and  vegetable 

origin. 
Dung  yards  andjpits,  2741. 
Dung  drag,  2387. 
Dunrobin  House,  7070,  fig.  819. 
J)uponl^  his  works  on  agriculture,  p«ge  1172.  A.D. 


DuraOoQ  of  nntmiii 

1964. 

Durluun,  agiteultural  tiinrey  oC  TOSS, 
Durion,  a  miit  of  Hindustan,  6861 
Dutch,  or  sbortJiomed  tueoA  of  cattle  6M& 
Dutton,  Hely,  Esq.,  his  works  on  agricokai^fa^ 

1169.  A.D.  180R. 
Duv^f,  his  work  on  agrknlture,  page  IHS.  A.D 

Dyeing  and  threwl  plants,  sitetitiilBS  ftr,  SHL 
Dysenteric  inflammation,  5B(IL 
Dysentery  in  sheep,  6515. 
Dysentery  <Nr  braxy  in  bonMd  eatde^  flBS7. 


Earth  boier,  MS;  of  pent,  MOD;  diaintag  i^s. 
2431. 

Earth,  estimating  the  eapense  ottauar^tagmi n- 
moving,  3082. 

Earth  track,  2388. 

Earth  walls,  diflbrent  torts  of.  SMSi 

Earths  allbrded  by  plants,  1476;  fime.  1477;  tizi, 
1478;  magnesia,  1479;  alumina,  148U  ^  nctakk- 
oxides,  1481. 

Earths,  as  ing^ioits  of  TegetaUe  food,  15Q5. 

Earths  and  soils  considered  with  lefeience  tocataff, 
2054 ;  formatioD  of  soils,  9065;  smfiee  mc, 
9059;  rocks,  how  converted  into  soik,90Sl;patr 
aoili,  9062;  dassiflcatlosi  of  soils,  9067;  feara. 
2068;  species,  2069;  taMe  of  feoera,  iproek u>: 
varieties,  S(T70 ;  discovering  tbe  quaBtin  c(  >ait 
by  the  plants  which  grow  on  them,  SOTS;  ^  ^'^ 
lysis,  9083 ;  mechanically  and  cnpiricallT,  'i'^ 
uses  of  the  soil,  2095;  improvement  of  SDikili-i 
pulverisation,  2113;  oompreHiQa,  2ISS;  tii»«- 
ing,  2124:  alteration  of  the  ooostfnicBt  pin. 
2130 ;  incineration,  2133 ;  by  water,  2141 ;  br  i:- 
mosGA^cai  influence,  S150 ;  by  rocatiaasof  cnp^ 
215*. 

East  Lothian,  agricultural  survey  of,  TOtfL 

East  Ueath,  agncuitunl  survey  of;  7061 

East  Riding  of  Yorkshire,  agricultmal  siinrT  ct 
7022. 

Eastern  coast  of  AfVica.  agriculture  offUl 

Eboulement,  330 ;  of  Iftmut  Cjimicr,  331. 

Eckhart,  J.  GIL,  von,  hU  work  on  agikatait^  fo? 
1175.  A.D.  1754. 

Economical  societies  (tf  Spain,  QM. 

Economy  of  live  stock  and  the  dairy,  5516. 

Eddoes,  Arum  and  Caladiuro,  Tafioos  specin,  12% 

EiUxwortk,  Richard  LoveQ,  Jbq.,  ¥.tL&  <M 
M.R.I.A.,  bis  essay  on  mds,  pa|e  11^^.0. 
1810. 

Edible  tubers,  cultivated  in  China,  97& 

Education,  Mr.  F^rey's  ideas  on,  7014. 

Education,  Mr.  Vanoouvcrls  ideas  on,  70S8L 

Eel,  6812. 

Eeb,  natural  history  of,  bv  Hcadikk,  7D61 

Eggs,  preservation  c€.  in  beibysfaire,  7014.  _ 

Eggs  of  insects,  difretent  sorts,  6861;  is  dniNS. 
699a 

»t,  ancient,  its  agriculture^  8 ;  its  eabaaftMia. 
12^;  landed  propi^  of,  13;  soUo<;i4;  Sfnc^ 
tural  produoions  o^  15.  , 

ISgyijtj  modem,  agriculture  o^  1015;  dtaailr  3» 
surface,  1046 ;  fertility,  1047 ;  limits  of  cu»ti»i« 
f^pt,  1048;  landed  property,  1049;  occuprrv 
lOab;  products,  1051:  rice,  to;  wb«l.  ^'' • 
flax,  10»4;  hemp,  1059;  aunrcaoek  V^i  ^^''■ 
trees,  10^;  Uve  stock,  litSR;  bulft^  l^^ 
hones,  1060;  asaea,  igei ;  caaael  and  *w^< 
1062;  implements,  1063:  operations,  lOfil;  >■■>»< 
1065. 

Elaboration  of  the  sap  of  pl8nt^  15M;  sf  csrb«f 
acid.  1530:  oxygen,  1531.  ^. 

Electnclty,  its  influence  on  vcgetatioB,S90:  srtJ- 
cial  electricity  proposed  fcgr  Uuwin  and  WiOaB^ 
2262. 

Elephant  of  India,  S03L 

Elevation,  its  influence  on  vocetahlcs,  16BB. 

ElkhuUm^  Mr.  Joseph,  the  £ainer,  loi 

EUiaL ^  Us  woilc  on  «gricnltiiK,P«pI'^ 

£i!as,  William,  his  works  on  agiieiiKiae*  page  IM 
Xb.  1732:  ^  ,  n 

JEbtsUb  W.,his  aoDoont  of  fiens,&c  popU^  *'^ 
I793L 

Elymus    arenariiu,     gcniculsttts   nd 
(figured),  4SML 


^n>t 


J>rKlpuddl«i 


,  iO^;  tmlwilmenu  of  iiiiU^dl 

Fben  flnl  (bnned  in  Eiulind,  G39. 
M.  Ccjlcin,  SI9. 

ud  oub  oTiaadeni  EcTpt,  IO«a. 


^  jHJnr  plBAtUjODil  3 „ 

EukmlaT^Mua  ofinluU,  I9SII 
£iw^  Lud,  Hbl  Hi.,  too,  hit  notli  o 

put  117<i.  A.D,  ISua. 
Bu&ml,  ngitcullunl  BUTirj  or  Gral 


uliU  oG  eaiS  ililMten,  teSG ;  up. 
f  hflu  plnjffbiDuif  GGOl  j  bnu 


ud?%7i 


■ml  nrdaiR,  a 


If  tbc  art;  put  g(  Ibe 


EuUiHLftgrkuUuiB 
Spidtfuic'^ 


oTuiliulf,  or  epiioatittj  1^£6. 


£riUm,  Min  niiiii|li,  Eul  of  Hai 
,  ■frinilliiic,  PUD  11S7.  A.D.  1795. 
SlBiaitadl,   ChTchU.,  hi>  work  i 

EtdEpTt  TOO  BcTg^  bib  woil  oo  jigilcuLture,  pi^ 

EwXt  ■cdcuUuril  ■um7  ot  €996, 

£iuu,  DunMgemait  ol  sir  Jnciih  Banki'i  In  Un- 

EMmUiiii  ihc  rilBC  of  vork  and  matctuli,  X83. 
E^muliu  weltbl,  pmrs,  ukI  qiunUti,  ans. 
flinwTciuilH  nod  J,  LMnull,  uieli  work!  on 
nflGuUuitipici  111L  A.D.  ixa. 

£«^Mi  JotiD,  tali,wcTlu  oo  ogncuUuic,  pi^c  11^ 

Execulion  of  Impnmnunn,  how  lo  amducL  4S3& 

EitMliMoii  ofpUnu,  va^ 

Siottr  TCfCUblu,  UuJr  [DCmdoctlw  Into  BnUIn, 

1770;  ia  tha  nkfd  ot  Edwvd  V].,  Uajt,  QixA- 

bcth.  lie,  lo  Oeorgc  IIL,  1770. 
EiDBCI,  wlul,  from  nhft.pliuili  obtained,  and  It* 

^ili»«t'»>>  l^i   utnct  of  utRhu,   1383;    of 

KOIU,  IJ^;  ofqulaauliia,  13^  ■,  of  lalftoD,  138S: 

uHiofcjLtnaiiiiiiiedidw,13»7.  ' 
Eju  of  bona,  dlxua  or,S77a 


Lt  vortu  en  M^uiliiR, 
Da  ■(Ticulturo,  po^  1174 


Fi(itoIiTig,BS8. 


Kiliowlng,  U 
yilto-ing  tv 
y.n7  uid  Kl. 


HrrUiaaof  Uk  Ih 


»  liT  out,  3S8;  nwta,3S85)  ilioof 

i    iquus   drld^  3997 ;   oblong  fietdl, 
:  tuw  tmi,  3S9D ;  gftlea,  3901 ;  drailMH 


Firm  houK,  ocugonil,  of  tbe  Duke  of  Bedfoid, 

099 1  nctngulu,  0999,  ig.  774, 
Fum  bouHi  of  Ibe  lliiriiucH  of  StiAinl.  lo  Stif- 
-■'  -  ofUw  Aiimi'jtll»™.701L 


F^umnioL  tbdr   unDgomm^  S757;    rniiblta, 
SIX;  IMr  aixti  biubudn,  STS9;  mull  tiK,    . 


Furmorio,  to  umin  nd  In  out,  3SS1 ;  SMen 
Hall,  3k&;  ■  Nnthunbcriud  ouuiple,  389T; 
F»n,  KSa  1  KbdUwiIL  SMOj  NewBHd.  3S61 ; 
B«w[cklh]Keiuqdc,M6S)  MlddlCMl  cumplc, 
3S66,  MB;  uoBiikHU  dolgn,  3899;  madow 
bnD,  3B70i  luniiii  fcm,  aS7L 

ninwria  of  ChdhlnL  TOO,  do.  796. 

FUmerlM  of  Mid  LatMnTToi;. 

Fumois  of  lUiKudlnHhlR,  1065. 

Fumerln  of  Bcrwlckihin,  TOIS. 

FuniCTis  of  Eut  Lothlu,  T048. 

Fuiwria  of  North  uniIi«lVi>d,  7021,  Bg.  7S7. 


Fumen  of  TuKony,  Sa&. 
Firmen  of  Gitinunjr,  M6. 
Futoon  of  Fljuideni  ibelr  domcfl 

Funien  of  Hid  IdOiiu,  70(7 ; 

Walet,7014. 

l«v  o(™  °^'™'' ""^ 

Funnorx  of  Ceylon,  sio. 

Firmuw  ludi  of  Fnaa,  388 1  con  IkimlilE,  383, 

FinnlDi  Helen  of  FUt^TOeS. 

Fumiw  acaiat.  In  OxfonUiirB^'^OOl. 

FansluEiD  InUnd,  81£ 

Fun^^UUli,  diftRin  Undi  at,  6981 ;  coltige 
Clinv,  flSeii  HorUog  mechuio,  mW;  tlHags 
liidameii,a83;  towa  ud  oil;  tndHmni,  (B6t ; 
Df  weiltliii  dDKiB,  eaK ;  at  dnuMMa,  067 ;  of 


rn,  lo  improve  [  tee  imHorement 
3-1  dweiUnK  bou«,  «71! ;  uniUei 
_-.er,  aJISi  •ecimd  d™r«,  ?ri6. 
Fumer^  nctRr  of  DitteiUi,'7M7. 


i^lIUlHol 

•sri' 

LUon.iSej  Chan 

is 

lUctkce.MM 

IUG;Vu.>lonln 

leioid 

tomatLett, 

*Sr™W.1.4He,    tenure 

+li!l; 

KdtjMiS" 

iiec  iKitdeni,  4*37 

other 

titloni  of^P  bnocc,  W47 ;  u^Ial  requim 

3K 

chdcoofll' 

FunuandOn 

crieaoflho 

Farriery,  lu 

jifluo.iceHi 

IbduaUbor  a 

nimiU 
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GENERAL  INDEX, 


Fattening  homed  cattle,  6174. 

Feam,  Cum  of;  S815& 

Features  of  plants,  as  an  index  to  their  naCirecoun- 

„  try,  1738. 

Februarr,  weather,  and  a^rieultural  opentiona  to 

be  performed  in,  rage  111)0. 
Feeding  animals,  principles  of,  9024. 
Feeding  cattle,  operation  of,  29H5. 
Feeding  animals  for  extraordinary  purposes,  S038. 
Feeding  tub  or  Uough,  S-kS. 
FeUs  catus,  the  cat,  GGdS. 
PeUenberg.  Emmanuel,  his  establishment  at  Hof- 

wyL  ^&\  his  works  on  agriculture,  page  117d. 

Felling  timber  trees,  .1752;  preparation,  S754. 

Fen  lands  of  Cambridgeshire,  ^001. 

Fences,  hedges,  compound  sorts,  2803 ;  single  hedge 
and  ditch,  S»(X1;  hedge  and  bank,  2804;  Devon- 
shire  fence,  280u ;  hedge  with  posts  and  rails.  2807: 
hedge  and  dead  hedge,  2808:  hedge  and  wall 
fence,  2809:  hedge  and  row  of  trees,  2811 ;  hedge 
ind  belt  or  planting,  2812 ;  hedge  and  comers 
planted,  2813 :  ftirzc  fence,  2814. 

Fences,  hedge  kinds,  2780:  dead  hedges,  2781 ;  live 
hedges,  27812:  choice  of  hedge  plants,  2783;  pre- 
paration of  the  soil,  2784 ;  age  <»  the  plants,  2785 ; 
assorting  theplante,  2787;  dressing  and  pruning 
the  pUnts,  27w :  aner  management  of  the  hedge, 
2789;  pruning,  2790;  management  of  oki  hedges, 
?79t 

Fences  used  In  agriculture,  2767;  situaUon,  2768; 
kinds,  2771. 

Fences,  walls,  2831 ;  dry  stone,  £832;  land  stones, 

.  2833;  quarried  stones,  2834;  galloway  dike,  2835 ; 
stone  and  lime,  2836 ;  stone  and  clay,  2837 ;  stone 
and  claT  dashed  with  lime,  2838 ;  dry  stones  liptied 
with  nme^2839;  dry  stones  lipped  and  haxled, 
Si810;drT  stones  pinned  and  har1ed,2841;  dry 
alone  and  iwling,  2842 ;  bricks,  284.S ;  frame  walls, 
8844 ;  turf  walls,  2845 ;  stone  and  turf  walls,  2846 : 
mud  and  straw,  2847  :rammed|  earth  or  en  pisL 
8848 ;  stamped  earth.  ^849. 

Fences,  ditch  or  drain  Kinds,  2772 ;  open  ditch,  2774; 
simple  ditch,  2775;  double  ditch,  2776;  bank  of 
earUi,  2777 ;  ha-ha.'  or  sunk  fence,  2778;  double 
ditch  and  hedge,  2779. 

Fences,  palings,  %15;  nailed  paling,  2816;  hori- 
lontol  paling.  2817 :  upright  lath  paling,  2818; 
horisontnl  paling,  9319 ;  chain  fence,  2820 ;  rope 
fence,  2821 ;  hurdles,  9*^22 ;  wattled  fence,  2824 ; 
paling  of  growing  trees,  ^-^5 :  sliingle  fence,  282d ; 
worked  fence,  2827  ;  park  paling,  2!iJ0l 

FenccM  for  plantations,  3643. 

Fences  of  Sweden,  670. 

Fencing  among  the  Romans,  I44w 

Fermanagh,  agricultural  survey  of,  7100. 

Fermenting  of  manures,  theory  of  its  efibcts,  290S. 

Pcrrario,  O.  A.,  his  works  on  agriculture,  page 
1178.  AD.  18ia 

Ferret,  6671. 

Festuca  fluitans,  manna  grass,  its  culture  in  Russia, 
656. 

Festuca  fluluns,  its  culture  as  a  grain,  4733. 

Fetlock,  strains  of,  .'i833. 

Fever  in  shcc|),  6503. 

Fever  in  homed  cattle,  6245  and  6254. 

Fever  medicines  useil  in  veterinary  practice,  5909. 

Fibrina,  obtained  fVom  the  painw  tree,  138L 

Field  beet,  culture  of,  4PG2. 

FieM  gate  of  Holland,  421. 

Fields,  shape  and  size  of;  to  improve,  4218, 4221. 

Fifcshire  cattle,  6lL>4. 

Fifcshire,  agricultural  survcj  of,  7062. 

Fig,  its  culture  in  France,  41 1. 

Figs,  culture  of,  in  the  Morea,  732 ;  caprificaUon,  732. 

Filtration  of  water,  4158. 

fMlatcr^  Itev.  Charles,  his  work  oo  agriculture, 
page  1168.  A.D.  1802. 

Finland,  agriculture  of,  668. 

Flnlayson's  rid  ploui^h,  2504. 

Fmordu^  Anton  Maria,  his  work^on  agriculture, 
page  1816.  A.D.  1816. 

Fiorin  hay,  to  make,  5229. 

Firing,  in  veterinary  surgery,  5873. 

jRtfcArr,  H.  \j.f  his  work  on  agriculture,  page  1176. 
A.D.  1797. 

Fuchfr,  C.  F.  J.,  his  woriL  on  agriculture,  page  1176. 
A.D.  1785. 

Fish,  subjected  to  cultivation,  G79R:  earn,  6801; 
tench,  6H03;  gudgeon,  6805;  porrh,  68(te;  pike, 
6h<IS;  gokl  ftdi,  6H09;  minnow,  6810^  trout  and 
salmon  family,  JSII ;  eel,  ti812. 

Fish,  castration  of,  ()815. 


Fish, culture  of,  in  BerkahiiCjTQQS. 

Fbh  ponds,  construction  of,  6799. 

Rsfa  ponds  of  France,  2ffJ. 

Fisheries,  their  establiehraent  oo  estates.  t>4 .  z: 

rine,  3595 ;  river  and  lake  fisbcrica,  T'C 
Fisheries,  kinds  of,  36(15;   henioic  ii^l;  ai  • 

white  tishery,  3KI7 ;  turbot,  jai« ;  marki-n 

aoles,  dories,  mullet,  tic^  3«J0 ;  tbckktucL 

pilchards,  S602 ;  lobsten,  crabt.  &r^  juc 

3604;  salmon,  3806;  trout, 3623;  cncib^.^. 

leech,  3620. 
Fuheries  of  Sutheriand,  T^^^Ta 
Fishery,  art  of»  in  China,  980. 
Fistulous  withers,  578U. 
FUxMerbcrt,  Sir  Anthony,  his  wofks  on  agnctir:. 

page  llffi.  A.D.  15d2. 
I'lail,23ga 
IHax,  its  culture  and  iiian«geneat,52:)':;  [~   : 

5304 ;    rippling,  5308 ;    watering,  SJli ;  ^  -^.: 

without  watering,  ftCSO ;  flax  seed  jdlj,  S  '^ 
Flax,  its  culture  in  I-^^pt,  ]0»4^ 
Flax,  culture  of,  in  Flauk^rs,  472. 
Flea,  Pulex,  6912. 
Ftemjfng. or  fbm«v>  Malootm,  ILU,  hi!  vttiir 

agriculture,  page  117a  A.D.  1751 
Flexible  tube,  2442. 
Flies,  dragon,  6897 ;  day  lly,  6896;  ntnn^  Ij,  T" 

gall  fly,  6901 ;  saw  fly,  69U2 :  gad  fiy,  *^><      > 

fly,  e9U7 ;  flesh  fly,  6906 ;  Hcasian  iy,  o*    -> 

686S;  checrefly,  6906;  gnai:fly, €609;  s^^i 

Q)10;  forest  fly,  OSia 
Flints,  3389. 
Floating  land,  41ia 
FToaUng  istaada  in  Mexico^  1151;  ia  Nev  Eo^^ 

1155. 
Floods,  bijuricB  by,  to  guaid  afahiat,  4038. 
Flowiiig  meadows,  4091 
ftoffd.  Edward,  hia  works  on  agrScafeme,  p^  1 '  ^ 

A.D.  1691 
Fluke  worms  in  diecp,  6SS& 
Flux,  sUmy,  —  see  I^rtentery. 
Fly,  common,  6B08L 
Foals  and  marea,  treatment  ot,  5976. 
Fogs,  their  influence  on  the  earth,  2S90L 
Folds  for  cattle  of  the  Hottentots,  Uia 
Fomentations  in  veterinary  surscfy,  ^So. 
fbntaiawd,  Jean  Fhuicois  de.  Ins  woii  oa  a^rri 

ture,  page  1171  A.D.  1791 
Fbod  of  plants,  14S6;   water,  1-106;  psc<.   ' 

extent,  1502;  salts,  15(H;  earths,  Ixb;  arxi 

1510. 
Food  of  homes,  6015. 
Foot,  Peter,  his  w<»k  on  agricolture^  page  11^  ^ 

1794. 
Foot  of  the  horse,  physiology  o^  5747. 
Foot  rot  in  sheep,  65^ 
Foot  stoppings  for  hones,  5918. 
Founder,  or  chronic  founder,  in  the  feet,  .?3 
Forbes,  Francis,  Gent.,   his  works  ca  a^"—''-*  • 

pagelia'-i.  A.D.  ITTR 
Foi^ee,  George,  M.D.   F.R.S.,  his  wort  tor 

culture,  page  1161.  A.D.  1765u 
Forests  of  Sweden,  684. 
Forests  and  woodlands  of  Flanders,  519. 
Forests  of  Poland,  6Sa 
Forests  of  Russia,  661. 
ForcsU  of  Austria,  fl2& 
Forests,  culture  of,  in  Gennany,  SS. 
Forests  of  the  Morea,  produce  of,  TSSl 
Forests,  culture  of,  in  axaln,  7S& 
ForesU  of  Persia,  861 
Forests  of  Mexico,  1162. 
Forests  of  China,  lOOS. 
Forest  culture  of  France^  40L 
Forking,  2892. 
Forks,  2379. 
FbrsvtA,  Robert,  Esq.,  b'la  workoosgncofturr^ia^-^ 

im  A.D.  1801 
Foul  in  tlie  foot,  in  catUe,  eZ7S. 
Foulahs  of  Africa,  agriculture  of,  Vf^  _^ 
Fowls,  anserine  or  aquatic,  673S ;  dock,  <17  >  ■  '"' 

6746;  swan,  6752;   bustanl,  6756;  pUm*^* 

6680;  disease*  of,  6757.  ^  , ^ 

Fowls  mode  of  feeding,  so  as  to  enlsife  dtar  Ltn. 

Fowls,  mode  of  ftCtening  for  tke  LcmIbb  bxtut 

SOW.  ^  .  , 

Fox.  6848;  to  shoot,  6849 ;  totakewid»i»^^' 

6850. 
fbx,  John,  his  works   oo  agncoKuie.  pai^x  " 

A.D.  1794. 
Fur,  William,  his  work  on  agiiculnit.  I>if^  ' 

A.D.  1796. 
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France,  agricultnre  of,  flrom  the  fifth  to  the  wveo- 
teentfa  centurf,  185. 

Fkance,  prcBcnt  state  of  agriculture  iD,57d;  pro^ictt 
flnm  the  time  of  Louis  XIV.  to  the  present  time, 
974;  state  during  the  reyolation,  776;  surface, 
976;  soil,  280;  climate,  381;  landed  property, 
S87;  fiummg  lands,  388;  com  farming,  389; 
meadows,  380;  sheep,  301;  beasts,  392;  dairies, 

a""'     poultry,  396;  swine,  396;  fish  ponds,  3^7; 
emcnts  and  operations,  3S6;  plants  cultivated, 
forests,  401 ;  vine,  407 ;  mulberry  and  nlk 

woiin,  406 ;  olive  and  other  fMilta,  4ia 
Fnmce$,  Ain^  his  work  on  agriculture,  page  1175. 

A.D.18SS. 
fVwncotf,  Nicolas,  his  works  on  agriculture,  page 

IITSL  A.D.  176S. 
Fraser,  Robert,  Esq.,  his  works  on  agriculture^  page 

116a  A.D.  im  • 
Free-martin,  a  term  signifying  a  barren  bdfer, 

that  has  been  a  twin  with  a  buILcalf, 
French's  turnip  drill,  2556. 
Fket,  colic,  gripes,  or  gullion,  5605. 
Friendly  islan<kagricultare  of,  10391 
¥n§,  esculent,  6817. 
Fh)g  hopper,  6383L 
Frog,  tree,  or  singing  AnNr,  GB18. 
JVoNM^Mle.i'him'.  C.  Michel  F.,  his  work  on  agtU, 

culture,  page  1174  A.D.  1802. 
IVontal  worms  hi  sheep^  G5B7. 
Frost,  theorv  oL  S30& 
Frost  shoes  ror  horses,  589a 
Friiit  trees  in  orchards,  577a 
Ftait  trees  In  SwitaerlBod,  338. 
Fruits  among  the  Bomaos,  146. 
F^^or  aearweeds,  their  culture  and  nuunaflMture, 

56x9L 
Fucus  lichenoides,  and  other  toa-weeds  ebten  in 

Cochin  Chhia  and  CSiina,  941 
FUcus  saocharinus  (flpired).  1307;  palmatus  (fl- 

gured),  edulis  (figured),  13u7. 
JWAnioN,  CoL,  his  won:  on  agriculture,  page  116a 

A.D7l79a 
Fullei's  thistle.  Its  cntture^  5999. 
Fumigations  used  in  vetennary  practice,  fi9ia 
Fungi,  or  mushroom  tribe,  thehr  utility,  1310. 
Furrow  roller,  i2583L 
Furae  or  whin,  culture  of,  d(17a . 


G. 

Gaeom  Ditfour,  BIaiie-Annando.Jeanne,  his  work 

on  agriculture^  page  1171  A.D.  1807. 
Gad  fly,  690& 
GagUardtK  G.  Bl,  his  work  on  agriculture,  page 

im  A.D.  i8ia 


Gaiting,  operation  of,  S9I0. 
Oaleota,  Francesco,  his 


work  on  agriculture,  page 

1177,  A.D.  1807. 
Gall  in  sheep,  6315. 
Gall  fly,  G901. 
Gallinaceous  poultry,  668a 
OaUbuoU,  Flllppo,-  his  work  on  agriculture,  page 

117a  A.D.  1815. 
OaUo,  Agostino,  hto  works  on  agriculture,  page 

1177.  AJ).  156*. 
Galloway  dyke,  S8S5. 
Galway  cattle,  7054. 
Galway,  agricultural  survev  of,  7095. 
Gamboge  gum,  in  Cambodia,  9^3. 
Garden  fimns  of  Essex,  pten  of,  G99a 
Gardens  of  laborers*  cottages,  2756. 
Gardens  and  orchards  of  Middlesex,  6992. 
Gardens  of  mechanics  in  Lancashire,  7027. 
Gases  as  ingredients  of  vegetable  Tood,  14^. 
Gales  appropriate  to  agriculture,  2850;  principles  of 

construction,  fi85I ;    timber  gates,  2856  ;    iron 

Stet,  8857 ;  piUars  of  gates,  S858 ;  fiistenings, 
90;  swing  gates,  2864;  trcssel  bar  gate,  2866; 
slip  bar  gate,  2867 ;  chained  slip  bar  gate,  2MiS ; 
wIcketBite,  2869;  styles,  2870;  style  of  falUng 
ban,  2871;  fokiing  gate,  2873;  Clarke's  sash 
gate,  8874. 
Gatherin^operation  of,  2900. 
Oautifri,  Giuseppe,  his  work  on  agriculture,  page 
1177.  A.a  isoT 

GaweUtu,  Nicholas,  his  work  on  agriculture,  page 

1177.  A.D.  I7Sa 
Geeae,  how  to  feed,  so  as  to  enlarge  their  liven, 

2041. 
Gemmiparous  animals,  1949. 
GeMraphical  posltimi,  its  influence  on  vegetables, 


,  Getnraphical  distributian  of  animals,  1962. 
Geology  considered  with  reference  to  agriculture. 

2053. 
Germany,  present  state  of  agriculture  hi,  543 1 

feneral  view,  544 ;    Denmark,   Greenland,  and 
celand,   558;    Prussia,   563;     Hanover,   581; 

Saxony,  596;  Bavaria,  603;  Austria,  607. 
Germany,  agriculture  of,  from  the  fifth  to  the  seven- 

teenth  century,  192. 
Germination  of  the  seeds  of  plants,  1486 ;  physical 

phamomena,  1493 ;  chemical  phenomena,  1494.    ' 
Ghee,  an  article  of  diet  in  Hindustan,  made  from 

the  milk  of  the  buflQilo,  89a 
GiachUo^  P.  Carlo,  his  work  on  agriculture,  page 

ina  A.D.  1811.  • 

GioW,  Giuseppe,  his  work  on  agriculture,  page, 

1178.  A.1/.  loia 

Gid  in  sheep,  6521 

QUberty  Francois- Hilaur^  his  works  on  agriculture, 

page  1171  A.D.  1797. 
GirdUngtrees,  1642. 
Girtoa,  i)anid,  his  treatise  on  pigeons,  pa£Cll66L 

A.D.  1779. 
Gkiciers,  or  ice  hiUs,  3S4. 
Gbmderous  rot  in  sheep.  6506. 
Glanden  and  fiucy,  58Z3. 
Glossology,  or  the  study  of  the  names  of  the  parts 

of  plants,  126a 
Gloucestershire  waggon,  2021. 
Gloucestershire,  agricultural  survey  of,  700a 
Gluten,  how  obtained,  manufactured,  and  applied, 

1378;   its  great  importance  in   forming  oread. 

137a 
Gnat,(i90a 
Goat, 6582:  Angora  goat, 6563 ;Syrian/^GSB4;  cha. 

mois,  65fe  J  goatt  of  Wales,  6686. 
Goat,'chamou,  in  Switserland,  341.  : 
Goat  of  Hindustan,  901. 
Goggles  hi  sheep,  6521 
GoU  flsh,  680a 
Gold  flshpfChhia,  96a 
Goo^  Rev.  W.,  Us  work  on  agriculture,  page  1170. 

A.U.  loll. 

Gooseberry  cateipinar,  to  destroy,  6920. 

Goos^  Anas  anser,  6746;  varieties  and  species, 
6747;  Spanish,  Embden,  Chinese,  Canadian, 
6746;  breeding,  6749;  rearing,  6750;  feathen, 

*  6751 ;  swan,  6752 ;  Muscovy  goose,  SJ3SL 

Gossypium  heibaceum  (figured),  cotton  idant.  its 
culture  in  Italy,  3ia 

Go^lAardL^Ch.,  nls  work  on  agriculture  page  1176. 

Grafting  and  budding,  ie2L 

Graoadilla  passiflora  (flgured),  1165. 

Granary,  26(19 ;  commercial,  2708;  perpetual,  2703. 

Grass  seed  harrow,  2572. 

Grass  shoes  for  hones,  5935. 

Grass  lands,  their  management,  5196;  meadows. 
5197 ;  for  irrigation,  Sm ;  uplands,  5200. 

Grass  lands,  their  convcnion  to  arable,  5%1 ;  rota- 
tion of  crops,  5279. 

Grasses,  their  culture,  5086;  tall  growing  or  hay 
grasses.  509S ;  hay  grasses  of  temporary  duration, 
5093 ;  hay  grasses  of  permanent  duration,  51U5 ; 
pasturage  grasses,  5124;  grasses  experimented  on 
at  Woburn,  5146;  best  grasses  for  straw  pbit, 
5103. 

Grasses,  forage  and  pasture*  enumeration,  proper- 
tics,  and  culture,  DOSa  5195  ;  for  the  purposes  of 
plait,  5193. 

Grasshopper,  6882. 

Gravel,  3391. 

Gravel  and  stone  in  horses,  5817- 

Graif*»  seed  harrow  for  wet  weather,  2571 

Gray,  Andrew,  his  work  on  agriculture,  page  1169. 
A.  D.  I80a 

Grease  and  cradu  in  horses,  5845. 

Grnidrs,  William,  his  work  on  agriculture,  paec 
1169.  A.  D.  18Mu 

Greece,  modem  agriculture  of;  see  Thessaly,  73a 

Gregt  Thomas,  Esq.,  his  work  on  agriculture,  page 
1109.  A.  D.  1809. 

Greek,  ancient,  their  agricultural  implements,  24.   . 

Greeks,  ancient,  their  agricultural  products,  27. 

Greeks,  ancient,  their  agriculture,  17. 

Greeks,  ancient,  hinded  property  among,  21. 

Greenland,  Aniculturo  of.  »&. 

Greenwau,  Ur.  James,  nls  woris  on  agriculture, 
page  1179. 

Gny*A  draining  plough,  2j!}0. 

Gnescnthtuaiie^  William,  his  work  on  agriculture, 
page  1170.  A.  D.  182a 

Grilles,  colic,  fret  or  gullion,  5803. 
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Groofliint  of  bonet.  6099. ' 

Oround nut,  Anchia  hypogmot Chios, 076. 

Growth  or  dcvelopement  of  vegetables,  pbyiiology 

of,  1537. 
Grubben,  35?7. 

Grabbing  mattocki  of  Deronchire,  7Q3B. 
GiuTA  of  the  Bfauritiiu  (figured),  Paidium  pyrilb- 

nim,  111& 
GudgeoD,  6806l 

Oucmaey  and  Aldemey  cattk,  7040. 
Guerniey,  agricultural  survey  of,  7042.  < 

CuUlaume,  Ch.,  bi«  work  od  agriculture,  page  1175. 

A.  D.  18S1. 
CnUtot,  Julien  Jean  Jacques,  his  work  on  agricul- 

ture,  page  117SL  A.  D.  1761. 
Guinea  mss,  Panicum  polygonum  (figured),  1186L 
Guinea  Ben,  Numidia,  &130. 
<ruinea  pig,  6$14l 
Gulilon,  coUc,  gripes  or  ftet,  5BQS. 
Gum,  what  and  how  obtained,  1369 j  uses,  1571. 
Gum  arabic  tree.  Mimosa  nilotica  (figured)  1079. ! 
Gum  resins,  from  what  plants  obtained,  and  ]iow 

manuflM;tured  and  used,  li46 ;  galbanum,  1447 ; 

ammoniac,  1448 :  scammony,  1449 ;  opoponax,  1450; 

euphorbium,  1451 ;  oUbanum,  145S :  sagapenum, 

14aS:  gamboge,  1454;  myrrh,  1455;  assafoetida, 

14S& 
Gutta  Serena,  5771. 
Gutter  in  irrigation,  4065. 
Gutter  draining  plough,  S521. 
Gypsum,  theory  of  iu  operation  on  soils,  SSS9;  in. 

troduoed  to  America  by  Franklin,  2230. 


H. 

Ha  ha,  or  sunk  fence,  S77& 

Hail,  theory  of,  2308. 

Hainault  scythe,  mode  of  mowing  with,  S936. 

Hainault  scythe  in  use  in  Flanders,  502. 

Hair,  its  nature  and  properties,  1814. 

Mamel,  Du  Monceau,  Henry  Lewis  du,  his  works 

on  agriculture,  page  1171.  A.  D.  1750. 
Hampshire  wheel  plough,  2513. 
Hampshire,  agricultural  survey  of,  7029L 
Hand  barrow,  2451. 
Hand  drill  machines,  2468;  for  beans,  84fi9;  turnips^ 

2470. 
Hand  hoeing,  2894;  between  rows,  2896L 
Hand  raking,  S89a 
Hand  turnip  roller,  247S. 
Hand  threshing  machine,  2453L 
Hanover,  agriculture  of,  581 ;  agricultural  society 

founded  by  Gca  II.,  582 ;  landed  property,  583 ; 

occupiers,  585;  sheep,  589;  baucn,  lamung  of, 

594u 
Hard  labor,  how  to  feed  and  prepare  an  animal  for, 

2045. 
Hare  warren,  near  Banstead  Downs  in  Surrey,  6613. 
Hare,  6612. 

Harnessing  cattie,  2996. 
Harrison,  Gustavus,  Esq.,  his  work  on  agriculture^ 

page  1165.  A.  D.  1775. 
Harrowing,  growing  com  among  the  Romans,  140. 
Harrowing,  »)30. 
Harrows,    2568;   common,  2569;  angular,  *  2570 ; 

rbomboidal,  2^1:  gnuu  seed,  2572 ;  brake  or  level- 
ling harrow,  2573;  Gray's  seed  harrow,  2574; 

buith  harrow,  2576. 
Harrows,  circular,  7002. 
Harrows,  improved  (brm  of,  7014. 
Hartig,  Fr.  Grafen  von,  his  work  on  agriculture, 

page  1176.  A.  D.  17S& 
Hartix,  Georges  Louis,  his  work  on  agriculture, 

page  1176.  A.  D.  1790. 
Hartiib,  Samuel,  his  works  on  agriculture,  pag»1163. 

A.  D.  1645 
iku^eTf  F.  IV.,  his  work  on  agriculture,  page  1171. 

A.  D.  1756. 
Hatches  in  irrigation,  4079. 
Hatted  kit,  a  preparation  of  milk,  GSl^ 
Hawks,  and  hawking,  6797. 
Hay,  to  truss,  2950. 
Hay  knife,  2408. 
Hay  swoop,  259S. 
Hay  stands,  2749. 

Hay  tedding  machine.  2597 ;  5225. 
Hay  tea,  to  make.  5234. 

Hay  stacks,  their  formation,  52S6 ;  salting,  5233. 
Hay  fWim  bog  meadows,  5229 ;  ftom  florin  moadows, 

5229. 


lis. 


Hay-makSng  among  the  T?nmana,  ISBL  ' 
Hia/ea,  SamuaL  his  work  on  wooda^  Jkc 

Haifward'*  cultivator,  2537. 

Heading  down  trees,  SG99. 

Head  main  in  irrigation,  408QL 

Headriet,  James,  his  woika  on  Milcaltiac,  ngr 

11691  A.  D.  1807. 
Heat,  its  agency  in  vegefeable  cnltiire,  8S4& 
Heat,  its  influence  on  the  diatriliiitioa 

196a 

Hedge  bills,  2413 ;  Blackie*!  billa,  941ol 

Hedge  fences,  compound  aorta,  2903  ;  aei 

Hedge  shears,  2410. 

Hedge fbnces,  2780 ;  yoimg, 2781  ;  old  hedges,  2?^' 

Hedges  of  Durfaam,  7CH23;  of   yoctbumboiiad, 

Hedses,  old,  to  manage,  2794 ;  cnttixv  down,  ?r96; 


ung  up  gaps,  2800;  mendii^  defecsa,  SBOL 
Hedging  and  ditching,  2967. 
Hagemom,  Philibert,  nis  work  oo  aciicaltDie,  pqe 

1171.  A.  D.  158a 
Helix  pomatia  (figured),  anafl  cukivstad  imHe^ 

g»ry,fla4 
HemipCerous  insects,  6877. 


Hemp,  its  culture  and  management,  5987; 

5aX);  pulling,  5332;  watering,  53M. 
Hemp,  its  culture  in  Xkypt,  Km. 
Hemoaeed  oil,  itt  uses,T4ia. 
Henderaim^  J>»Ihls  work  on  aaricidCluc,  nagie  HXL 

A.D.  1812L 
Hmdenoiu  Robert,  biswoik  oo 

117a  aTd.  1811. 
Hepatitis,  or  yellows,  5810. 
HeibagebUnt^  culture  o^  4682;  autiitive  pnidactt 

Herding,  or  tending  cattle,  29991 

Herefordshire  and  Sussex  cattle,  6114l 

Herefordshire,  agricultural  surr^of,  7008. 


Heresbachhu,  Cooiadus,  hl^  w< 
page  1175.  A.  D.  157& 

Hermb$tadt.  Sgm.  F.,  his  wo^  oo  iwrtf'ltirT'.  voe 
117&  A.  D.T80a 

Hertfordshire  and  Kentish  whed  ploagbs,  SS14 

Hertfordshire,  agricultural  survey  0[^G3S1., 

HetioAt  his  poem  on  rural  aflkiray  I& 

Hessian-fly,  6BCE2. 

MetBom,  Jaoquea,  his  woA  onagiioikuie^  |«ge  1171 
A.D.  1569. 

Hide4)ound  in  horses,  5852. 

H^giHi,  Jess^  his  work  on  notaaltiir^  nge  1I79L 

Hupilond  cattle,  61 1& 

Hill  form,  to  shelter,  4237. 

MUUnbrmtd.  Aut,  nis  work  on  a^^ncattut,  jagt 
1176.  A.  D.  1784l  

Hindustan,  agriculture  of,  877 ;  dimate  and  aniaoc, 
878 :  soil,  8/9 ;  landed  propotv,  880 :  agrknkiuai 
products,  881 ;  sugar  cane,  882 ;  indtgo^  SftSia^ 
worm,  884;  poppy,  885;  tobacoou  886;  oilpiasti, 
887 ;  palm  trees,  888 ;  dates,  894 ;  bamboo,  !fi6; 
sheep,  896;  pastures,  897;  live  stork,  898;  ox,  }«^i 
frui^  900;  goat,  901 ;  swine,  90S;  ckphanl,  <«^i 
camel,  904 :  predatory  animals,  905 ;  imploKBtf 
and  operatums,  906;  cait,907;  irrifftfioo,  SUb; 
harvesting,  912. 

Hinny,  6098 ;  see  Mule  and  hinny. 

History  of  agriculture  during  the  middle  ages,  Ti9. 

History  of  agriculture,  1 ;  see  Agriculture,  and  d>e 
ditfbrent  names  of  countricsL 

Hitt,  Thomas,  hia  work  on  agricaltiu&  p«e  lidi 
A.  D.  1760. 

ifci^^^Jg^. -hi.  «rk  «.,**«..,» 

Hoe  scythe  or  thisUe  hoe,  S54SI 
Hoeing  turnips,  history  oil  in 

7024. 
Hoeing,  by  hand,  8891 
HoesTband,  2389. 
Hoes,  horse,  2539;  see  Hone  hoe. 
Hqffnuum.  A.,  his  work  00  agrionhure,  pvpll<^ 

A.D.  1«B. 
Hqfimann,  GIL  Bd.  Freyherr  von,  his  work  on  sfri- 

culture,  page  1176L  A.  D.  1784l 
Hofwyl,  agricultuni  establishment  o^  nesr  Boat, 

343. 
Hog,  6530 ;  see  Swine. 
Hog,  a  wedder  lamb  after  being  WGaned,  6113 ;  Aesr 

hog,  a  bog  of  two  years,  64lJ. 
Hog  styes,  968a  ,_ 

Hqsf,  James,  hia  work  on  agrknttartb  P^*'^ 

A.  D.  1807. 
Hoggit,  or  hog  iheepi  see  Hag.  ^ 
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Improvements,  general  cautions  in  making,  4254. 
Improvements,  execution  of,  4238. 
Improvemcnti,  general  obstacles  to,  in  the  high- 

lands.  7071. 
Improvements  in  Sutherland,  7070. 
Improvements,  public,  of  Ayrshire,  1055. 
Improvements  in  Berwickshire,  history  of,  7040. 
Improvements  of  General  Dirom  in  IXunfrieflshire, 

7U5i 
Improving  leases  the  foundation  of  Scottish  agricul- 
tural improvement,  744. 
Incontinence  of  urine,  5815. 
Independent  Tartary,  it«  agriculture,  865 ;  climate, 

866 ;  surface,  SffI ;  soil,  868 ;  tillage,  8G9. 
Indian  corn,  or  maize,  its  culture,  47^ 
Indian  millet,  Holcus  sorghum  (figured),  itsculture^ 

4727. 
Indigo,  culture  of,  in  the  West  Indies,  1189. 
Indigo,  Indigofera  tinctoria  (figured),  its  culture 

and  application  in  Hindustan,  8SJ. 
Indigo  and  sugar,  attempt  to  cultivate,  in  Italy,  58. 
Infknda  tree,  its  uses  in  Congo,  1084. 
Inflamed  liver  in  sheep,  f>5ia 
Inflanunation  of  the  kidnies,  or  red  water  in  cattle, 

6262. 
Inflammation  of  the  liver  in  horses,  5810. 
Inflammation  of  the  bladder  in  cattle,  6261 
Inflammation,  of  the  brain  in  horses,  or  phrenltis, 

5760. 
Inflammation  of  the  bowels,  5795. 
Inflammation  of  the  lungs,  5783. 
Inflammation  of  the  stomach  in  cattle,  6256.  GS60L 
Inflammation  of  the  lungs  in  cattle,  6255. 
Inflammation  of  the  liver,  or  hot  yellowi  in  cattle, 

6961. 
Inflammatory  fever  in  hone  diaeaset,  5785 :  general, 

5786;  local,  575a 
Influenia,  or  catarrhal  f^er  in  horses,  576S. 
Influenaa,  or  catarrh,  6248. 
Insects  subjected  to  culUvation,  6821 ;  silkworm, 

or  moth,  6822 ;  honey  bee,  68S7 ;  cmw  or  crayflsh. 
Insects  injurious  to  agriculture,  ffl62 ;  physiokwyof 

insects,  6863 ;  cole^tera,  6871 ;  hemlptera,  S77 ; 

neur(^tera,  6896;  hymenoptera,  6900;  dipteia, 

6905 ;  aptera,  691 1 ;  operations!for.destroying,  6916. 
Insects,  to   subdue,  (i9I6;  preventive  operations, 

6917  -f  palliaUve,  6918 ;  destrucUve,  6919. 
Interitis,  or  red  colic,  5797. 
Inverness-shire,  agricultural  survey  of,  7071. 
Ipecacuanha  root,  Cqihaeiis  ipecacuana,  1209. 
Ireland,  agricultural  survey  of,  7(/74l 
Ireland,  agricultural  circumstances  of,  7075. 
Ireland,  agriculture  of,  7l>5 ;  in  the  reign  of  James  I., 

797 ;  under  Cromwell,  800 ;  Dublin  society,  mi ; 

climate,  804;  territorial  surface,  H()5:  soil,  Kitt; 

bogs,  8(;7:   landed  property,   8(ii>;    lensi>s,  SU ; 

fanninff,  812;   rent,  81,>j  irnplcracnts  and  ojKTa- 

tion8,8'24 ;  dairy,  SJl);  |io<ir,  8.Jl  ;  michtlcmen,  8J4 ; 

tytlies,  S3i') ;  fertility  of  the  country,  S44. 
Irish  cattle,  6129. 
Irrigation  in  Hindustan,  908. 
Irrigation,  40i5.3 ;  history,  4^).'>4;  soils  and  situations 

suitable,   4056 ;  advantages,  4061 ;    iraplemcnt», 

40»r2;  term*  made  use  of,  4074;  preparation  of 

surfaces,  4<il*iJ;   warping,  4117. 
Irrigation  among  the  Roniatis,  141. 
Irrigation  in  Lombardy.  ^>7. 
Irrigation  in  Mexico,  1157. 
Irrigation,  theory  of  its  eiTects  on  soils  and  plants, 

2146 ;  surface  irrigation,  2146 ;  subterraneous  irri' 

gallon,  2147 ;  warping,  2148. 
Irrigation,  subterraneous,  4124. 
Irrigation,  practice  of,  at  lYeutham,  7011. 
Irrigation  Arst  introduced  in  Cambridgeshire,  7001. 
Irrigation  and  draining,  Jessop's  ideas  on,  7011. 
Irrigation,  Pariiinson's  opinion   of,  7017;  Loch's 

opinion  of,  7011. 
Isle  of  Bourbon,  1117. 

Isle  of  France,  or  Mauritius,  agriculture  of,  111& 
Itoly,  present  state  of  agriculture  in,  2(i0 ;  in  Lom- 
bardy, 262 ;  in  Tuscany,  276 ;  in  the  Maremmes, 

298 ;  in  the  Neapolitan  territory,  .512. 
Italy,  agriculture  of,  during  ilic  ili.ildle  age«,  180. 
luly,  agricultural  circumstances  of,  during  the  time 

of  the  Romans,  63. 
Itch  mite,  691J. 


Jackal!  of  India  (figured),  9Ki. 

"^"a^/?'  **  ^ » '*"  ^"^'^  ""  agriculture,  i>age  1174. 


Jamaica, agticuttare of;  1174:  landed pnurty, ITS, 
overseers  of  estates,  1176;  bead  dnvcr,  lir:; 
laborers,  1178 ;  buildings,  1179 ;  oveffaceTs*  h-^^^. 
1180;  lime  kiln,  1181;  houses  of  the  riat^  I.  ., 
live  stodc,  1184:  ^^ticultural .operatksu,  W  j; 
productions,  1180 ;  fruits,  1186 ;' sugar  cane,  Ih' , 
cotton  plant,  1188;  indigo,  llH'i;  oo^-  tm, 
1190 ;  cocoa  root,  1192  ;  plantain,  1  Ut>  i  laiar  u. 
row  root,  1194;  other  plants,  1196;  Gmoca  gr*a> 
and  Scotch  grass,  11% ;  vermin,  1 11^. 

January,  wcauer  and  agricultUEal  operatMOf  to  be 
performed  in,  page  11K9. 

Japan,  agriculture  of,  iMd 

Jatropha  manihot,  cultivated  in  aiemLeaoe,l'J?J 

Jaundice  in  sheep,  6514 

Java,  agriculture  of,  927. 

Jelly  offlax  seed,  5325. 

Jeney,  Guernsey,  Aldemey  and  Sazk,  agIic&l^-n] 
surveys  of  the  islands  of,  7l>40 ;  Jeney,  7>i: , 
Guernsey,  7042 

Jerusalem  artichoke,  fidd  culture  of,  4980. 

Jewish  modes  of  killing  animab,  9050. 

Jewish  vineyard,  3;3L 

Jews,  their  agrioiiture,  29L 

Jews,  lauded  property  among^  31. 

Jews,  their  agricultural  produoc,  35i 

Joktuottf  Cuthbert  William,  hit  woik  on  agsieaJiaK, 
I      nage  117a  A.  D.  182a 

JokiuoH,  John,  his  work  on  agricaltnr^  page  ir?' 
A.  D.  1814. 

JoAwtoiw,  John,  Esq.  his  work  on  dniniag  laad, 
page  1167.  A.  D.  171^7. 

Juices  of  plants,  phpiologteallj  conaideicd,  UTii. 

July,  weraier  and  agricultunl  opcxalMns  to  be  per- 
formed in.  page  1193b 

June,  weather  and  agricultuial  iT|fTa!iiflr  to  be 
pcffiMrmed  in,  page  U98L 


KaU  plant,  SalsoUkaU  (fieured),  lUaO. 
Keitk,  George  Skeene,  IXD.,  hia  woik  on 

ture,  page  117a  A.  U  181L 
Kelp,  or  sea  weed,  its  growtiti  and  maiaiftiluw, 

Kent,  agricultunl  survey  of,  6985. 

Kent,  Nathaniel,  Esq.  his  works  an  agricnharr,  p^ 

1165.  A.  D.  17/5. 
Kentish  and  Hertfordshire  wheel  ploughs,  2514 
Kerr,  Robert,  surgeon,  F.R.  &  A.8.Sl,  his  woctoo 

agriculture,  page  1169  A.  D.  18fJ9. 
Kerry,  agricultural  survey  of,  70ycJ. 
Kidney  bean,  its  liekl  culture,  4!s2L 
KiUlore,  agricultural  survey  of,  7CW0. 
Kilkenny,  agricultural  survey  of,  707a 
Killing  animals,  different  modes  of,  considwed.g"i»i 
Kijicardiucshire,  or  Heams,  agricultural  sarrr;  i«, 

70ij5. 
King's  county,  agricultuial  survey  of,  7081. 
Kinross-shire,  agricultural  survey  o^  7U61. 
Kirbjff    Christonher,  his  work  on   the  eftrtc  .n' 

thunder  and  lightning  on  wheat,  &c,  pwc  li^^ 

A.  D.  167a 
Kircudbrightsbire,  agricultural  survey  of,  7164. 
Kirkpatrick,  H,  his  work  on  agriculture,  page  Il^~ 

A.  1).  17L«. 
Kirwan,  Richard,    Esq.,  LUD^  F.R^L  «vl  F. 

and  P.RI.  A,  his  work  on  agriculture,  par?  >'' 

A.  D.  17[Jd 
Kitchen  garden  of  the  farmer,  2754. 
KnappyJ.h.,  Esq.,  his  work  on  grasses,  page  nii 

A.  D.  1804. 
Knees,  brolien,  in  horses,  SSSl. 
KnoUwall  farm,  :J8ai 
KrantZf  Guillaumc,  his  work  on  agricnltare,  p^ 

1176.  A.  D.  1797. 
Krunitz,  J.  G.,  his  work  on  agriculture, page  1 1'' 

A.  D.  177J. 
Kyloe  breed  of  cattle^  6iax 


Laboring  animals  of  the  Romans,  93:  tbar  f>< 

100:  breeding,  94;  breaking  and  tiaintaif  ''^' 

working,  lul. 
iMcmte,  his  work  on  agriculture,  page  1174.  A  0 

1801. 
Lactometers,  6310. 
Ladders,  2448. 
iMfinar,  hia  work  on  agriculture,  page  11*4  A  i' 

1764. 
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LftdTonoi,  Mricultun  of,  1031. 

LafaUlet  Clement,  hb  works  on  agriculture,  page 
1 1T2.  A.  D.  176K. 

Lafj^natt  Barth^lemy  de,  his  wdvlc  on  agriculture, 
page  1171.  A.  D.  im. 

Laknut  M.  de,  hu  work,  on  agriculture,  page  1175. 
A.  D.  1821. 

Lama  Camel,  6631. 

Lamb,  houae  or  earlr,  how  produced  for  the  London 
market,  90^^  aee  Sheep. 

JjumberVt  mole  plough,  2523 ;  Wdr^  ImproTement 
on  Lambert'i  working  power,  SEBA. 

LamlMfdiieafles  of,  &c  6£i29 ;  tee  Sheep. 

Lamoignomt  Malohexbea,  Cbretien-Guillaume,  his 
work  on  agriculture,  rage  llTSt  A.  D.  1791. 

Lampadiutt  Auguito  GugUelmo,  his  work  on  agri- 
culture,  page  1178.  A.  D.  1811. 

Lompas,  or  mouth  disease,  5777. 

Lanarkshire  or  Clydesdale,  agricultural  surrey  of, 
705a 

Lancashire,  or  long-homed  breed  of  cattle,  6108.  \ 

Lancashire,  agricultural  survey  of,  7027. 

Land  guara  for  river  bankiL404L 

Land  levelling  machine,  2587. 

Land  surveying  required  of  the  agriculturist,  3064. 

Landed  property,  tenures  of,  3144 ;  see  Tenures. 

Landed  estates,  to  lay  out,3S24:  consolidating  do. 
tached  property,  9SS& ;  appropriating  commonable 
lands,  3233;  choice  of  a  site  for  the  demesne,  3263: 
roads, 326a 

Landed  property,  management  of,  4568;  superin- 
tendants,  4264  jstewaro,  4965;  resident  manager, 
4267;  acting  manner,  4268;  land  reeve,  4276: 
under  steward,  4277;  law  assistant,  4678;  lana 
surveyor,  4280 ;  place  of  business,  ^81 ;  duties  of 
managers,  4296 ;  general  principles  of  business, 
4297 ;  management  of  tenants,  4308 ;  letting  Cims, 
4309 :  species  of  tenancy,  4310 ;  rent  and  covenants 
of  a  lease.  4326;  receiving  rents,  4337;  keeping 
and  auditwg  accounts,  4S43L 

Landed  property  throughout  Germany,  545;  in 
modem  ^gypt,  1019:  in  Jamaica,  1175:  at  the 
Cape  of  Good  Hope,  1091 ;  in  the  Uuitcd  States, 
1134;  in  Sweden,  670:  in  Spain,  696:  in  ancient 
E^ypt,  13;  of  Persia,  853 ;  in  Poland,  629;  among 
the  Jews,  31;  in  Java,  931 ;  in  Hindustan,  880 ; 
In  China,  958;  in  Russia,  653;  in  Swiueriand, 

.  328 ;  among  the  ancient  Greeks,  21 :  in  Austria, 
606 ;  among  the  Romans,  53 ;  in  Holland,  419 ; 
in  Savoy,  348 ;  price  of,  among  the  Romans,  169 ; 
in  IrcUnd,  8U». 

Landed  property,  its  valuation,  3165 ;  its  purchase 
or  transfer.  3212. 

LandeseM,  his  work  on  agriculture,  page  1 178.  A.  D. 
1817. 

LangJ&rd,  T.,  his  work  on  agriculture,  page  1163L 
ATD.  1681, 

Language  used  to  horses,  5985. 

Laos,  agriculture  of,  942. 

Lark,  Alauda,^91. 

La  Society  d' Agriculture  de  FSuis,  its  work  on 

I  lagriculture,  page  1175.  A.  D.  1825u 

Lastejfrie,Chaxlei  Philibert  de,  his  works  on  agricul- 
ture, rage  1174  A.  D.  1799. 

Lastrk,  FropostOy  his  work  on  agriculture  page  1177. 
A.  D.  1793. 

XoiffVMor,  Edward,  hit  work  on  agriculture  p^ge 
1163.  A.D.17S7. 

Lawrencet  John,  his  works  on  wricuttur^  page 
1167.  A.  D.  1796. 

Lawrencet  John,  his  work  on  agriculture,  page  1161 
A.D.179& 

Xatosoa,  J.,  his  work  on  agriculture,  page  1161 
A.  D.  1797. 

Laveodar,  552L 

Layers  of  plants  to  propagate  by.  18ia 

Laying  out  form  and  cottage  lands,  3835;  size  of 
Ibrms  and  cottage  lands,  3836;  cottage  fkrms, 
3830;  fiirmery,  3851. 

Leases  granted  to  farmen,  different  species  o^  4310; 
at  wiu^  4311 ;  firom  year  to  year,  4312 ;  for  a  term 
of  years  certain,  4313 :  for  lives,  4314 ;  for  twenty 
years,  4382;  perpetual  lease,  4323;  rent  and  co- 
venants, 43S& 

Losses,  origin  of,  in  Scotland,  74a 

Leases  in  Ireland,  811. 

Leases,  long,  or  unproving,  the  foundation  of  the 

progress  of  agriculture  in  Scotland,  744. 
X/ra/Aafn,  Isaac,  his  work  on  agriculture,  page  1167. 

Leaves  of  plants,  their  great  importance  lo  elabora- 
ting the  sap,  1524. 


I  Leaves  of  btenti  to  propaaate  by,  I61& 
I  Lebrocq,  raiBp,  M.  A.,  his  plan  for  impiroviiiff  the 
New  forest,  page  116&  A.  D.  1793. 
Lee,  H.  P.,  Esq.,  his  description  of  a  new  thresldiiK 

machine,  page  117a  A.  D.  1811. 
Leech,  medicinal,  6845l 

Leguminous  field  plants,  their  culture,  4737 ;  nuCri- 
•  tive  products  of  leguminous  plants,  4738. 
Leicestershire,  agricultural  survey  of,  7013L 
Leitrim,  agricultural  survey  of,  7097. 
Lemon  of  Abyssinia  (figured),  lOtt. 
LentU,  its  culture,  4815l 
Lepidopterous  insects,  6888. 
Leroiue,  his  work  on  agriculture,  page  1173L  A.  D. 

LeAros^Ua-VersanetljoaSM,  his  work  on  agricuU 

ture,  page  1172.  A.  D.  1768. 
Lester,  William,  his  works  (m  uriculture,  page 

1169.  A.  D.  1803. 

VSta»g.  de  U  Salle,  Simon  Philibert  de,  his  work  on 

agriculture,  page  117S.  A.  D.  1762: 
Leidlier,  his  work  op  agriculture,  page  117L  A.  D. 

1602L 
Lettuce,  field  culture  ot  4081. 
Levelling  harrow  or  brake,  2573L 
Levelliilg  harrow.  2590l 
Levelling  stafll  9AS5. 
Levelling  machine,  2587. 
Levels,  24S0 ;  masons'  level,^! ;  water  level,  SttS  $ 

American  level,  2123;  square  level,  2404. 
Levels,  to  asoertttn,  306a 
Lever,  2371 
Ley,  Charles,  his  work  on  the  management  of  estates, 

ftc.,  page  Iioa  A.  D.  1787. 
lichen  rangiferinus  (figured),  reindeer  moss,  67& 
lichen  rocelia  (figured),  tlie  archil  or  dyers*  moss  of 

the  Canary  islands,  112a 
lichens  or  lichens,  utility  of,  130a 
Hger^  Louis,  his  works  on  agriculture  page  1171. 

A.  D.  1703. 
light,  its  agency  in  vegetable  culture,  S24& 

Light  in  respect  to  the  culture  of  vegetables,  179fiL 
light,  its  influence  on  the  distributlcHi  of  vegetaUes, 

1726. 
Lightning,  theory  of,  2328. 
Lime,  application  of,  4588 ;  mixture  of  with  earth 

anddung,4593 ;  application  of,  byjDawson  of  FVog- 

den,  4591. 
Lime  kilns,  different  kinds  of,  3587. 
lime  kilns  of  Jamaica,  118t 
Lime,  burning  of,  3587 ;  kilns,  3588. 
lime,  theory  of  its  operation  on  soils,  2218;  see 

Mineral  manures,  different  species  of,  2217. 
Limerick,  agricultural  survey  of,  709L 
Limes  of  Brazil  (figured),  1208. 
Limestone  of  South  Wales,  701'>. 
Limestone  to  bum  in  kilns,  3587 ;  in  heaps,  3590/ 

to  reduce  by  pounding,  3591. 
linoolnshirc,  agricultural  survey  of,  70ia 
Line  and  reel,>ll& 

Linlithgowshire,  agricultural  survey  of,  7059, 
linseed  cake,  theory  of  its  operation  as  a  manu 

217a 
Liquid  manure  of  Flanders,  471 
Liquorice,  551& 
Lide,  Edward,.  Esq.,  his  works  on  agriculture^  page 

1161  A.  D.  1757. 
Lister,  MarUn,  M.D.,  his  works  on  agriculture,  p«ge 

116SL  A.  D.  16Ba 
literature  and  hibUograpby  of  British  agriculture^ 

7108. 
ZlAfe,  John,  his  work  on  agriculture^  pMellTO. 

A.  D.  1815. 
live  stock,  choice  of,  4462 ;  for  thepurposes  of  hu 

hour,  4463;  oxen,  4464:  horses,  446d;  for  breeding, 

4470 ;  for  feeding,  448^ 
Live  stock,  history  of  Bakewell's  improvements  on, 

765l 
Live  stock,  buildings  fw,  S661. 
Live  stock,  economy  of,  5546L 
Live  stock  of  Heretordshire,  7009. 
Live  stock  of  Flanders,  5\Q ;  horse,  511 ;  shoeing, 

&&,  513. 
liver,  chronic  inflammation  of,  58ia 
Liver  diseases,  in  horses,  56ia 
Xintfigsfam,  Chancellor,  his  essay  on  sheep,  page 

1170.  A.  D.  1811. 

Liiw,  Cav.,  his  work  on  agriculture,  page  1177.  A.  D. 

Loango,  agriculture  of,  1081. 

Loch,  Jame*>£0q.«  his  work  on  theimprovcmenta  of 
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theeit«tetofth6llAn|ueiiofauffl)rd,701Q:  hif 

opUiioa  aa  to  hedgerow  timber,  3900. 
Locked  jaw,  or  tetanus  in  hones,  576dw 
Locked  Jaw,  or  tetanus  in  cattle,  6271. 
Lombardjr  poplar,  the  oldest  in  England,  G9S6. 
Londonderry,  husbandry  of,  799 :  anicultural  surrey 

of,  7101 
Long  Journeys,  how  to  feed  and  prepare  animali  for. 

Long-homed,  or  Lancashire  cattle,  6108. 

Longford,  agricultural  survey  of,  7086. 

Looseness,  or  diarrhora,  5R04. 

Lonl  SomerrlUe's  drag-cart,  9615. 

Ltuana,  Itfatteo,  his  work  on  agriculture,  page  1178. 

A.  D.  1811. 
Loudomt  John,  F.L&  R&,  his  work  oo  agricuHaze, 

page  1170.  A.  D.  1811. 
Louse,  Pediculus,  6912. 
Louth^agricultural  surrey  of,  7067. 
Low,  David,  Rm.,  his  work  on  agricoIturcL  page 

117L  A.  D.  18^ 
Lowe,  Alexander,  Esq.,  hb  ifork  oo  agriculture, 

page  1167.  A.  D.  1791 
Lome,  Robert,  Esq.,  his  work  oa  agriculture,  page 

1167.  A.  D.  1794. 
Lmecoekt  John,  his  works  on  wool,  page  1169.  A.  Dl 

1805. 
Lucem,  culture  of,  dOSS. 
JjOders^  Ph.  £.,  his  work  on  agriculture,  page  117& 

A.  D.  176a 
LmUuu  J.  M.,  his  works  oo  agricaltiiTe,  page  1178L 

A.  D.  181i 
/.Mf/m.  Ch.  L  M.,  ills  work  on  agrieakiure»  tiage 

1175.  A.  D.  1819. 
LuBgs,  inflaramatioa  of,  5782. 
Lupin,  its  iekl  oultura,  4flKSL 
Lycopadium  complanaCun  (flguicd),  €n. 


Mactitne  Ibr  reaping  dover  heads,  S0Q5. 

Machine  for  mowing  clover,  S60& 

Machines  for  reapingl  and  gathering  crops,  2591 ; 

horse  rakes,  2392 :  haymaker,  2597;  hay  swoop, 

2596 ;  Teaping  machines.  2'>99. 
Machines  for  sowing  and  planting,  2.'i51 ;  Cooke's 

com-drill,  2352 :  Norfolk  com  drill,  2553 ;  Cooke's 

three-row   drill,    2554:    French's    turnip  drill, 

2556 ;  Northumberland  one^row  drill,  2557  :  bean 

drill,  2558 ;  Weir*s  bean  drill,  2559 ;  bean  dibbler, 

2561  (  blodc  plough  diilU  2562 ;  driU  roller,  2503 ; 

drill  watering  machine,  2564. 
Machines  for  laying  land  level,  2587 }  British,  2588 ; 

Flemish,  2589. 
Machines  for  washing  roots,  2653L 
Machines  for  threshing  and  cleaning  com.  96S5.*  "" 
Machines  of  deportation,  2607;  carts,  2008;  wag- 

gon«,26ia 
Machines  for  steaming  food, — see  Steaming  ma. 

chines. 
M*  Adam's  theory  and  practice  of  road  making, 

3333. 
MacdomUdf  James,  M.  A.,  bia  work  oo  agriculture, 

page  1170.  A.D.  1811. 
Jtmkm^  John,  his  work  on  agriculture,  page  1168. 

A.D.  1802. 
Mackenzie,   Sir  George  Stewart,    Bart    F.  R.S& 

L  &  E,  his  work  on  sheep,  page  1169.  A.D.  I809L 
itParlan^  Jamet,  M.D.,  his  works  on  agriculture, 

page  1168l  A.D.  1802. 
MacpAmil,  James,  his  work  on  agriculture,  page 

1167.  A.D.  17a>. 
MacwUiimmti,  Robert,  his  essay  on  the  dry  rot,  page 

117a  A.D.  181& 
Madagascar,  agriculture  of,  1115. 
Madder,  its  culture  and  roanaKement,  5S50i 
Madder,  culture  of,  in  Flanders,  479. 
Madeira,  agriculture  of,  1121 ;  system  of  cultivation, 

1122;  vine,  1123;  wheat,  1124;  live  stock,  1125; 

fhiiU,  1126. 
Madness,  canine,  6660. 
Magnesian  limestone,  theory  of  its  operation  on 

soils,  2227. 
Mahogany  tree,  Swietenia  mahogani  (flgured),  1173. 
Mahometan  states  of  the  north  of  Afnca,  agricul- 
ture of,  1066 
Maidenhair  tree,  Salisburia  adiantifoUa,  in  China, 

Maise,  or  Indian  com,  its  culture,  4734. 
Maisc,  culture  of,  in  the  West  Indies,  1197. 
Maise  (figured),  its  culture  in  America,  1145. 


Malaoci.  agricultore  of,  flSS. 

Mattgnaot  flever  in  horses,  5707. 

Malignant  epidemic,  or  miunin,  in  iheqs  GK.  ' 

Mallenders  and  slenders,  583B. 

Malcolm^  Jama,  his  work  on  ngricnltme,  ptgr  \\& 

A.D.  1805l 
Maicohn,  W.  J.  &  J.,  their  wocki 

cage  1167.  A.D.  1791 
MalemotH.  Ignazio,  his  wotlc  on 

1178.  A.D.  1815. 
Mallet^  Robert  Xavier,  hU  work  on 

page  1173.  A.D.  178a 
MalUng  barley,  process  of,  4687. 
Mammalia  noxious  to  agricultnze^  flM7. 
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aute,  49S4;  his  dmies,  4ev. 
Bfandiooca,  cassava,  or  manioc,  Jalzopha  nBDi!>nt, 
its  culture  in  Brazil,  131S :  in  vmrioua  ODuatno, 

107a 

Mandrake  (flgured),  10S7. 

Bfange,  58 1& 

Mango  (flgured),  llSflL 

Mangold  root,  or  mangold  wHiari.  cntamo^ISC 

Blangostan  (figured),  a  fruit  of  Hindnsf^  »i 

Manillas,   or  Philippine  Tslimia.  a0icnltaie  oC 

•  1022. 

Maniocs, '  Jatropha  nunibot,  see  Manfiooea. 

Manna,  Aatuca  fluitans,  its  culture  in  TtiMrii,  tsti. 

Manna,  cultivation  of,  in  Calabria,  SSS. 

Manual  labors  of  agriculture,  2876^ 

Blanual  operations  of  agriculture  of  s  sized  kind. 
294& 

ManuAurtorios,  their  establishncnt  on  estates,  '^X. 

Manufactures  and  trades  in  Dvvbjshiie,  cnmvn- 
tioo  of,  7014 ;  1st,  oo  aninud  prodncts  of  u^ 
country :  2d,  animal  substances  imported:  M,  ro 
v^etable  productions  of  the  couiiCry:  -Ich,  m 
▼egetablo  substances  Imported :  5th,  on  m«enl 
products  of  the  country :  fith*  oo  aHOsal  «b. 
stances  imported,  7011 

Manure,  its  collection  and  preservation  in  Oiiu. 
991 ;  vegetable  ashes,  992 ;  plainer  of  old  kitrba^s 
993;  night  soil,  994;  dung  and  urine  of  amsi^ 
995;  lime,  996;  mixture  of  soils,  K)00;  sppija- 
tion  of  manure  in  China,  997. 

Manures  of  animal  and  vegetable  origin,  their  (iC 
ferent  species,  2169;  green  socculrat  ptob. 
2170;  rape  cake,  2171;  malt  dnat,  2172;  ba*^ 
aflce,  2173;  sea  weeds,  2174;  dry  straw,  il'i; 
woody  fibre,  2176 ;  inert  peaty  matter,  2177 ;  uc- 
ner's  spent  bark,  2178;  wood  ashes,  2179;  in»- 
nures  fh>m  animal  substances,  2180:  srasdes 
2181;  fish,  2182;  oUy  subsUncea,  21S3i  bac». 
2184;  hom,2185;  hair,  2186;  blood,  ^I^;  dhk, 
2191 ;  night  soil,  2195 :  dung  of  fowbL  2197 ;  tteos 
of  cattle  and  sheep,  S199 ;  dung  of  noraet,  ^I , 
soot,2204L 

Manures,  management  of,  4o79 :  fisrm  yard  dms, 
4580 ;  lime,  4568 ;  composU  of  earth,  Une,  a»i 
dung,  4593;  mesdowbank  middens,  4o96l 

Manures  of  mineral  origin,  2213 ;  theory  of  tkir 
operation,  2214 ;  diflfcrent  species,  2217. 

Manures,  to  preserve,  ferment,  and  ^iply.  9M&. 

Manures,  21u ;  of  animal  and  vcselable  orifis, 
2162 ;  of  mineral  origin,  22ia 

Manures  in  use  in  Flanders,  487. 

Manuring  among  the  Romans,  ISSL 

Maps  of  estates,  difBsrent  modes  of  fialAiag,  Aa 

March,  weather  and  a^ricultutal  opciafaoM  la  i^' 
performed  in,  page  li90L 

MarchantL  Jean.Iienrl,  his  work  on  agricultaR« 
page  1172.  A.D.  1768. 

Mares,  treatment  of,  during  pregnancy,  577L 

Mares  and  foals,  treatment  of,  SSf76:  weaaiaf  tke 
foal,  5977;  geUh^g,  59B1. 

Marian  graas,  or  spurry,  Spergula  arrensis,  47x 

Marine  plants  used  in  agriculture,  5S£8w        ^__. 

Market  garden  of  Mellor  in  Derbyshire^  pciftcxioa 
and  utility  of  i(s  arrangement,  7014. 

MarkMamy  Ocrvase,  Jervise,  or  Gervai,  hii  voni 
on  agriculture,  page  116S.  A.D.  15Si 

Marking  with  the  Une,  288SL 

Marking  plough,  2500. 

Marl,  as  known  to  the  Romans,  ISQL 

Marl,  use  of,  at  Trentham,  7011. 

Marquesas^  agriculture  of,  10C£i. 

Marriott,  William,  his  law  hodk  rdative  to  sfn- 
culture,  page  1 167.  A.D.  1795i 

Mar^kU/f  William,  Esq.,  his  works  oo  agncstaoe, 
page  1165.  A.ai77a 

Mascally  Leonard,  his  works  en  poaltrr,  ftc  pif^ 
1162.  A.D.  1581.  •^ 


Mt^l^  hU  wuiki «  (grlcuttur^  pigr  1173.  A.D. 
UiuTiUiii,  or  tileof  Pnna,  i(rt«iUunc£  I1I& 

MmwrO,  (D  smlnau  ScntlWi  In^nDrcr  ud  wtittr, 

HaTp  whUkf  ADd  Mlcuttunl  opentlou  to  b«  per- 

(armed  Jn.  put  lT«. 
Ifiw.  Thonwt,  pii  work  on . 

A.D.  ITBS. 

HiTO.  igTlcTilnin]  nir¥«t  of,  TOSS. 
MhiI,  brewing  or.  In  FoUixl,  GH. 
Meadow  Imndi  o(  Frmoe,  330, 


Meadow  Iwj,  proceei  of  nUk^ 


tanuk^ai»i  hirarAorin.SSS!. 
■Ucr,  tow  Id  emilnin,  tiM. 


Heulaw^liTt^iiled,  «»:)!    Bowint,  « 
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^ia,JaK)i  piutaing'n  thnuIlDg,  ^ 
MedicMfo  CklcftUi  fflgured),  or  Swjit  lu 


mIS^™'* 


VnuJa,  Ht^Kl,  taVeuIor  oT  tbo  Itarahlnf  lu. 

Mnliia  •haep,  hicBny  of  thdr  IntrodiictkH  U IM' 

lAin,  Tffi;  ImtmenL  of.  (AtP. 
nerinosr  ipiiMi  ihrep,  KM?. 
Blrrriw  ahvfti,  when  tnrroduced  Into  Fmi«t  ?75. 
MrTfim't  UDiTpml  drill  ploufh  and  hjirrow,  ^45, 
MeMLoruniltdOocko/ihii^.l  ■  tmn  appUedla 

thTMertno  HocIu  In  ^wn,  ilk 
Meulilnwui  ore^SiBS. 

IKe.  1131:  HnlfllSS;  flquliiijr  l^eldi,  1J54  |  itrU 
^iofr,  1157;  melH,  11%;  Ifeld  Itbort,  1150; 
woodi,  llOt;    iHvedlni  of  iinlnuli,]163;   MeiU 


Mtddleia,  wtcultiinl  utm  of 
VM«Wni,TohB,  Em.,  hli  mrl 

nwJlO.  A.D.  liM. 
Hid-lothtiin,  anlculUuiil  hutr  < 
MlinUon  ofuiinuU.  19» 
wKw.  1  dbHK  oTplinu  isn 
knik,  iu  ueiMrtiiiait  ^'^ 
)lllk,Ui  choral  pro 


propeftlet  ■nd  gen«nl  princlpWi 


•e  In  DerbjihiR,  T014,  Of.  TX. 

Niik  bnkl^7uJ5,'  Ba.  7TS. 

Mill,!..  — Ithoininigfnimlofnillk,  6115. 

wnTklniu  oT,  inl  Ihotr  cuLturr,  Ini. 


Millet,  dm 
Mill!  for  r 
HI1K  thrtr  ceuMlifainenl  on  e 
BiiUiiUM;  wM«iii3ll,Liaui 


onwhattcrou,!2iSi  nnenl  prlndplei  for  uk 
plrlni  Un,  !&3j  diArent  kCide  o(  UuUonc, 
iSS;  imgnwUn  llnmUiM,  am  i  |Tmun,£SS9i 
|iho<phiitcofHaie,i93S;  bouuliu,^:  hUh 

iD>rH>u,a37i  woaduhei,2£ai  lodmkasL 


Mining  ptough,  MOT. 

MjKROW^lb. 

h'|"«,  CbMK,  9I& 

Ha>eiiorauu>,3im 

Moiiture,  In  reipect  u  tbt  niltim  of 

MolitiiR,  IU  Influence  oi  •egiUbln,  ]C 
HoUxUeod  Willichli,iBrWul<iiraor 
Hole,  to  dHtra>,  BH, 

MalcMmrti,  Robnt,  VlHiuiiL   hit  wf 

MoIucoUt  OT  Spice  Uluidi,  ■grlculture  c 
Mooaghui,  ngrlcultunl  aurtej  of,  7101. 
iioitt,  John.  kU  woiki  on  AgrlGuUure 

Monklee  of  Chi(o,  IOK. 
MonnHHiUvhlre,  AArlculDitvl  lurrer  of, 

Bus  1163.  A.D.'lSsi 
prw.e.nai.__ 


doon,  to  rmprme. 
Hook  deer,  t.  .Ice 


foi^,  i:hrlilapher. 


Vofowj,  Bvr 


{Bmred:,  13l( 

ts.r'^'wDlS 


nurf-JUOr,  le  Baron  de,  hi 

— Hire,  pigE  tlTS.  A.I>.  leSt. 
MBrttm/r,  John,  hl>  work  on  uilni 

A.D.  ITO. 

HoH  cutting  midline  of  Geoml  DIram,  IQSS. 
Hotaei  and  von,  to  Improto,  4181 

Ntmbrau.  Bonnlngtnh,  Eu.  hli  trc«Ute  on  poulti 
jugelfiO.  A.U,  ins. 
HouldebuttaB  impls^HH for lereUinc  In  uh 

ufuWln^^iedge,  TDK 

MounUinwu  end  blllT  (rounds  to  ImproH.  41ML 
M«iH,lad_ln>T,a&i 
MouK  tnia,  M7S. 
Mouth  111,  or  luapu,  £777. 
MouUan^  flit  work*  oTt  JJQ, 
Mowing,  «9aO;  gnin,  IMl:  nw,  S93Ii  wen 
£9M(  we«ti  in  itnn,  liSMi  wllJi  the  H*l» 

Mulberri,  culture  of,  in  Tuicenj,  Sg7. 
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MunningMt  Rev.  Thomas  Crowe,  hit  work  on  agri. 

culture,  page  lift).  A.D.  lail 
MunrOf  CoL  Inncs,  his  guide  to  (arm  bookJceepbig, 

pape  1170.  A.I).  IMii 
Murrain  or  pest,!5767 ;  in  sheep,  a'>07  ;  In  cattle,lG249. 
Muscovy  duck,  Anaa  Moachata,  (f7 18. 
Mushroom.  Agaricus  campestris  ifi{,'ured),  1310. 
Music,  its  influence  on  the  stag,  (kil?. 
Music,  its  use  in  fattening  pigs  in  Mexico,  1163. 
Mustard,  cultiralion  of,  in  Yorkshire,  7021. 
Mustard,  culture  of,  in  Hindustan,  887. 
Mustard,  its  culture  as  an  oil  plant,  5475 ;  for  other 

purposes,  5479. 
Mustclla  ferro,  the  ferret,  6^1. 
Myoxus  glis,  the  dormouse,  6615. 
Myrrh,  firom  what  plant  obtained,  1455. 


N. 


Nairnshire,  and  Morayshire,  agricultural  surrey  of, 

7067. 
NaismilM.  John,  his  works  on  agriculture,  page  116a 

A.D.  im 
Naked  disease  in  sheep,  6521. 
Ann,  Rh.  Scb.,  his  work  on  agriculture,  page  1176L 

A.D.  1791. 
Napier,  Hon.  Wm.  John,  F.R.a  Edin.,  his  treatise 

on  store  farming,  page  1170.  A.D.  ISSS. 
Narcotic  principle,  from  what  plants  obtained,  and 

how  used,  1396. 
Neat,  or  homed  cattle,  6101 
Neck,  diseases  of,  5780. 5782. 
Neglected  plantations,  to  improrc,  ,'3718. 
Nelumbium,  its  culture  in  China,  977. 
Nests  for  poultry,  C*u\). 
Netherlands,  agriculture  of,  422 ;  secret  of  Flemish 

husbandry,  ^ ;  climate  and  surface,  427  ;  landed 

}»ro|K;rty,  4.'3«) ;  farmeries,  431 ;  arable  lands,  4.>5  ; 
allows,  4:](i ;   imlders,  or  embanked  lands,  440 ; 

rotations,  445 ;  cro|>s,  4SJ. 
Ncuroptcrous,  or  nerve-winged  insects,  6896. 
AtM*'f-/>//.<i',  Louis- Jos<'i»h  llcllei)icre  dc,  his  works 

on  a;4riiuIturo,  p-igc  1172.  A.D.  1761. 
New  Hritain,  agricullure  of,  1<>J7. 
New  Uruneiwick  and  Nova  tScotia,  agricultiure  ot^ 

1170;;  Cape  Breton,  1171. 
New  Caledonia,  agriculture  of,  1027. 
New  Forest  in  Hampshire,  Hf29. 
New  Hebrides,  agriculture  of,  ]<f-Si. 
New  Holland,  agriculture  of,  l(rJ,'>. 
New  IrelaiKl,  agriculture  of,  ltfJ7. 
New  Zealand,  agriculture  of,  1028. 
New  Zealand  hemp,  1028. 
yctvby,  Thomas,^  his  work  on  the  mangel  wurzel, 

page  1170.  A.D.  18ia 
Newstead  farm,  38<il. 

Nicking,  docking,  and  cropping,  in  horses,  5877. 
Night  soil,  as  a  manure,  2195. 
Nilghau,  or  white-footed  antelope,  6«T28. 
Norfolk,  agricultural  survey  of,  7003. 
Norfolk  cart  and  waggon,  2623. 
Nortblk  wheel  plough,  2516. 
Norfolk  horse  rake,  2593. 
Norfolk  drill  roller,  2;>84. 
Norfolk  com  drUl,  255S. 
Noria,  or  bucket  wheel  of  Spain  (figured),  723. 
Nona  of  the  Alps  (figured),  368. 
Norland,  or  North  Highbind,  cattle,  6122. 
Norman  clergy  groat  agriculturists,  2U5. 
North.  Richard,  his  work  on  agriculture,  page  1164. 

A.D.  17(30. 
North.  Roger,  his  history  of  esculent  fish,  &a,  page 

1167.  A.D.  179». 
North  America,  agriculture  of,  1127;  climate,  1127: 

surface,  1128  j    general  character,  1129;  United 

States,  ll.)();  Mexico,  1150:   British  possessions, 

lHi6:  West  India  inlands,  1172. 
North  Riding  of  Yorkshire,  agricultural  survey  of, 

7021. 
Northamptonshire,  agricultural  survey  of,  701g. 
Northumberland  turnip  drill,  2555  ;  one-row  drill, 

2557. 
Northumlwrland  horse  hoc,  2.j41. 
Northumberland,  agricultural  survey  of,  7024. 
Nottinghanwhiro,  ain'icultural  survey  of,  7015. 
Notta,  or  hornless  siuvp,  (iiivj. 
Nova  Scotia,  agriculture  of,  1 170. 
Novcnibtr,  weather  anil  agricultural  operations  to 

be  performed  in,  page  1 195. 
Nubia,  agriculture  of,  KkiS. 
Nutmeg  tree,  culture  of,  iu  the  Spice  islands,  1024. 


Nutritkm  of  Tegetablet,  1511; 
tritioo. 


a 


Oak  of  China,  972. 

Oak  tree.  Phoenix  dactylifen,  culture  t£,  m  tau, 

855. 
Oat,  culture  of,  4694 :  species  and  vaxietie^  4^^ ; 

soil,  4706 ;  sowing,  4709 :   hanresdng.  4713;  kils- 

drying  oats  in  Russia,  4/14;  use,  47I& 
Obca,  or  eating  dirt,  a  pcactaoe  among  Wert  Ib&s 

slaves,  1199. 
Obstetrics  in  cattle,  6275. 
Occupation  of  land  in  Savoy,  SSOL 
October,  weather  and  agrictiltuxal  opcntiaos  to  be 

performed  in,  page  1195. 
on  of  almonds,  iu  manufacture,  141L* 
Oil  of  poppy,  its  uses,  1417. 
OU  mills  of  the  Chinese  (figured),  967, 968, 9& 
OU  plants,  5156. 
Oil  plants  of  Hindustan,  887. 
Ointments  used  for  horses,  cattle,  diecp^  Ac,  by 

veterinary  practitioners,  5921. 
Olca  europea  (figured),  the  oDve,  73L 
Olive,  its  culture  in  Fnnoe,  4ia 
Olive,  iU  culture  in  Spain,  706. 
Olive,  culture  of,  in  Toscanv,  28a 
Olive  oil,  how  manufactured,  1410. 
Olives,  7^1 ;  ahnonds  and  carobs,  735 ;  IbresU,  7%. 
Olivier t  G.  A.,  his  work  on  agriculture,  paie  I  ITl 

A.D.  1792. 
Onorali,  Nicola  Columella,  bia  works  on  ^pai- 

turc,.page  1178.  A.D.  1816L 
Operating  with  the  cultivator,  grubber,  &c,  10ii> 
Operations  of  agriculture,  2875 ;  manual  labon  and 

operations,  2h<6 ;  operations  with  labasiflf  attJe, 

2992 ;  scientific  operations,  3052. 
Opthalmia,  5771. 

Orange  and  pomegranate  in  Spain,  710< 
Orange,  its  culture  in  France,  414. 
Orange  in  Persia,  856. 

Orchard  attached  to  the  fitrmery,  2755.  

Orchards,  their  formation  and  management,  ^^^p ; 

soils  and  situations,  3771 ;   sorts  or  trees,  j.  .  r>  i 

manner  of  planting,  J7^ ;    cultivation  of  fam 

orchards,  S797 ;  gathering  and  keeping  of  occiisni 

fhiits,  3807. 
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SUi(l^  S^  079^  tntOat  ■Bd  i«u1d|,  E7M  i 
HncltTai  Dlaofti,  WH 
tOuletciaDrUiit  ilinp,  at98. 


^tW" 


ShiuihlBiiii  HriiBMli,  phyUoLoflolly 

ante  la  nflTnlni  mcnnlalo  llndH',  S3B. 

aUto.  wlnittunl  ninij  of,  7008. 

SUaf  lui.  He  DrttntHy,  ffiffl. 

SUpi  cfpluti,  u  propuUB  bj,  IG1& 

Slun.  to  dHUnj,  Wh. 

aiuSa,  tms.. 

Sma^  Juaa,  liU  tnntUa  «  ptini|lu,  ftn,  past 

Bau]l'i[4i»|h  (agtinn.  TTtl 

Smia,  br,  John,  CO-taLiwDrk  on  wricaltDn, 

pu>  1107.  A.  D.  ITW. 
S»^  at  SmHfik,  John,  hii  mnk  on  uitculCun, 

pun  I1S3.  A.  n  ie7a 

Sm£L  Wiuum,  bli  mxki  <n  InlfUloo,  pMe  11GB 


Saut,  ■  dlnH  of  ^Bit>,  lOS. 

Smut  BKblBO,  XtsT 

hull,  kUH^  BUS. 

SniUi  udiCuai,  to  daMioT,  CBK 

Gem,  tu  Inftumc*  Id  nudnlni  liHt,  iSST. 

Sims,  Umrt  of,  SXA 

Soucr^  wuic.  iu  tb«i7  >i  ■  nunuiv,  OU 

Bodal  bout  of  pUuti,  Iti  iBfluanoBtbiU 


So^oM  OkFTUTittarto,  e  Benmnlo  DstuU, 


Saiii,iK  Euthi  ind  SoIIl  SOU. 

SoUi,  Ibdr  Inaiunc*  «■  l&e  dUMbuUoa  tt-r 

Ha,ITIL 
Mh,  thMr  lm|«neiMot  bj  Indiicneai  or 


EMli  of  bud  quant;,  a)99. 
HMk,  tbrir  UK  (a  Knubtn,  SOW 
Sotb,  mautsc*  nf  cSoi  OD,  ilM. 
Mb,  lhc4r  puliKtBUon,  Jl  13. 
Sikjvhos  U>  lUnmr  tbdr  qiuUl 

Solb  of  ncallHit  qonUtT,  smt; 


rultun,  wv] 
Vuicpk>iiBh,9tSft 


vltb  ■  fhup  kidib  or  lutcct.  In  ordrr  to  ?ittrptte 
IT  mil  air  tbe  put!  dtttlncil  Fix  csiiRpllni,  ind  . 


Spsful*  UTin^  (liund}^ 

fipidn,  mmDOD,  celt  i  nd  n 
BpllDb  uid  bona  qxTlH,  wl 

Spnn«l|r.«tt 
Spiliv,  to  aUtct-HSi. 

spuiTT,  cuUun  of,  can. 

Spuir;  (BtnndJ,  Sporpilii  iiiuiili,  oi 


bmiiDcii,  1K7£. 
AoHV,  Sn.  Ktair  F___. 

.s'ss.'sa""'" 

SUckoonn,  DT^ 
auek  fDnneik,  IT 


BUeUni  h*T.  3<M;  bur   itKki  of  UidttlcKi, 
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Stomdng  imchlnet,  S6SI;litamen  oo  a  gnaoA 

■oale,  9664'  eoonomteAl  fteaming  and  '.wacbinx 

machine*.  9653,  9SMj  IMlUng  machineii,  9So&i 

baking  OTent,  S636. 
Steaming  houae,  9705. 
SteeUvard,  9465. 
StehUel,  A.  H.  Von,  hto  work  od  agriculture,  page 

li7&  A.  D.  18U0. 
Steventom,  W.,  Esq.,  liis  work  on  agriculture,  page 

11G9.  A.  D.  1809. 
Steward,  tee  Manner. 
StUUmgJlcet^  Benjamin,  hit  works  on  agriculture, 

page  1161.  A  D.  1759. 
Stipa  tenacinlma,  the  eiparto  ruah,  701. 
Stirlingihire,  agricultural  ntnrcy  of,  7068. 
Stirring  with  the  grubber  and  other  pronged  imple- 

menta,  9019. 
Stirring  the  loil  among  the  Romani,  199. 
Stocking  of  &nnt ;  aee  Farmi . 
Stomach  naggen,  5795. 
Stomach,  Inflammation  of,  in  iheep,  6510, 
Sbmct  Thomat,  hii  woriu  on  agriculture,  page  116GL 

A.  D.  1785. 
Stone  and  graTel  in  bonei,  5817. 
Stone  walb,  diflbredt  toit*  of,  9831 ;  we  Fencei. 
Store  dieep  husbandry,  6450. 
Stcaln  in  the  ihoulden  of  hones,  5838 ;  in  the  whirl- 
bone,  5830 ;  in  the  stifle,  5839 ;  in  the  back  sinews, 

6833;  of  the  leg,  5834;  of  the  fetlock  and  coOln 

Joints,  5835. 
Strmngekopeg,  Samuel,   his   work  on  agricultnre, 

page  1163.  A.D.  166a 
Strangles,  rives,  or  ivea,  5774w 
Stiangurr,  or  suppretsion  of  urine,  5815. 
Stnu  of  England  (flgured),  905& 
Straw,  to  trua^  9951. 
Straw  rope  makmg,  9947. 
Straw  nialt,  best  gruses  for,  5193. 
Straw  house,  970& 
Straw-yaid,  S751. 

Strawberries,  culture  of.  In  Midlothian,  7047. 
SMekiamd^  H.,  Esq.,  his  work  on  agriculture^  page 

1170.  A.  D.  1819. 
Stud  and  mud«  houses  built  of  ftame  work  filled 

in  with  clay  and  straw  mixed  instead  of  bride- 

work,  7038. 
Afwim^;  G.,  his  work  on  agriculture,  page  117(x 

A.  D.  1794. 
Sturdy  in  horses,  5799. 
Sturdy  in  sheep,  6594. 
Styles,  2870  j  see  Gates. 
Substances  obtained  from  plants ;  see  Vegetable  Pro. 

ductSb 
Subterraneous  irrigation,  4194. 
Suckers  of  plants,  to  propagate  by,  1620. 
Aictoiv,  G.  Adf.  his  work  on  agriculture,  page  1176. 

A.  D.  1775. 
Suflblk,  agricultural  survey  of,  7009. . 
SuifblkcatUe.6117. 

Sugar  and  incUgo,  attempt  to  cultivate  in  Italy,  58. 
Sugar  oane,  culture  of,  by  the  ancient  Moors,  690. 
Sugar  cane,  its  culture  in  Spain,  708. 
Sugar  cane,  its  culture  in  EhBTP^  1056. 
Sugar  cane,  culture  of,  in  Jamaica,  1187. 
Sugar  cane,  its  culture  and  manufacture  in  Hin. 

diistan,869L 
Sugar,  from  what  plants  obtained,  and  how  manu- 

fiictured,  1379 ;  aiflbrent  uses  of  sugar,  137a 
Sugar  ftom  beet  root,  manu£M:ture  of,  in  Flanders, 

470. 
Sugar  plants  of  Austria,  617. 
Sumatra,  agriculture  of,  loa 
Sun  flower,  its  culture  as  an  oil  plant,  5477. 
Surfaces,  preparation  of,  for  irrigation,  4096, 
Surfeit  in  horses,  5818. 
Sureery  in  cattle,  6979. 
Surinam,  agriculture  of,  1916 ;  principal  products, 

1917.  .  r-      — » 

Surrey,  agricultural  survey  of,  6993. 

Sussex  and  Herefordshire  cattle,  6114. 

Sussex,  agricultural  survey  of,  6994l 

Sutherland,  agricultural  survey  of,  7070. 

Swan,  Anas  olor,  67.% ;  varieties  or  species,  6753 ; 

rearing,  6754;  feathers  and  down,  67a6. 
SkMMfiif,  G.,  his  work  on  grasses,  page  116S.  A.'D. 

Sweden  and  Norway,  agriculture  of,  665;  climate, 
666 ;  surfkce,  667 ;  soil,  669 ;  landed  {Mroperty, 
670;  cottages,  671j^agricultural  produce,  674; 
Ur,  678 ;  berries,  680 ;  live  stock,  681 ;  imple. 
mciits  and  nncrations,  689 ;  harvesting,  68:1 

Sweeping,  SS98. 


:,578K. 

^w,,.^^  .^.  R,  his  ftmer^  aeeonit  boek,  ke 

117a  A.  D.  18ia 
Swine,  6530 ;  varieties,  6538 ;  breeding  sal  larr;:. 

6561 ;  fattening,  6570;  curing  posk  saA  Uul, 

6S76 ;  diseases,  6581. 
Swine  of  France,  396L 
Swine,  mode  of  breeding  and  rearing  ia  XoEr, 

116a 

Swine  of  Paraguay  (figured),  1907. 

Swhie  of  Hindustan,  909. 

Swine,  wiM,  Ladv  Salisbury's  breed  of;  GSSi, 

Swing  ploughs,  947ft 

Swiss  cantons,  present  state  of  agricuttoR  ia,  -T 

Switxer,  Stephen,  his  work  on  agriedfiBR,  \aci 

1161  A.  D.  1718. 
Switseriand,  state  of  landed  property  la,  IS. 
Switieriand,  agriculture  of,  its  present  siste,  !£. 
Syrian  goat,  6^ 
Systematic  botany,  study  t€,  1966;  glossok«7,  l:3r . 

phytography,  1969;  texooomy,  all 


'ngbdt  tai  ibeen,  6617. 

I^  sheep;  seeHogsheepL 

TannersP  spent  baik,  bow  to  couitrt  to  hoc  .^ 

9178. 
Tknnin,  fVom  what  plants  oMalncd,  od  is  v*j 

proportions,  1390 ;  its  utility,  13M. 
Tar,  nrom  what  plants  dbtainei^  and  hov  Bsrt,&- 

tured  and  useo,  14SSL 
Tue,  its  culture,  4795;  varieties,  47P6;  wti.  r?. 

sowing,  4801 ;  reaping,  4806;  prodnoe,  *t^*' .  i^ 

piieation,  481L 
TareUo,  Camillo,  his  woriu  on  agriculturr,  sar 

1177.  A.  D.  1779L 
Tar^omi,  Tonetti,  his  works  on  agricaksre,  fvt 

117&  A.  D.  18D9. 
Duynoni,  Luigi,  his  woriu  on  agrieoknR,  rsr 

im.  A.  D.  1809. 
TatMam,  William,  his  works  on  agtkakiar.  sm; 

1168.  A.  D.  1798. 
Tkxonoray,  or  the  classification  ofplsnOi,  hTI 
Tea  plant,  culture  of.  In  China,  961 ;  gsthenr;  iv 

leaves,  969 ;  various  species  grown  ss  tcs  pi3<-'^ 

969 :  curing  and  sorting  the  leaTes,  96.>;  n't* 

black  and  green  tea,  964 ;  select  sortsof  Ibl  '- . 

Chinese  stibstitutes  for  tea,  96^ 
Tea  districu  of  China,  96a 
Teasle,  or  fuller's  thistle,  itt  culture,  53S8L 
Teeth,  diseases  of,  5636l  577SL 
Teeth  of  horses,  as  indicative  of  age,  5956 
Temperature,  its  influence  on  the  distnbi^Be  i 

vegetables,  1690. 
Tench  6803. 
Tenures   of  landed  property,  3144:  In  Enf'jsd, 

3146 :  Scotland, 3157;  IreUnd, SIA 
Tena  nraaa,  agriculture  of,  19QSL 
Territorial  propertv.  Its  kinds  and  feaaoro,  jW- 

its  valuation,  S16&. 
TettitTf  Henri  Alexandre,  his  woria  en  iprt^ 

ture,  page  117a  A.  O.  1791. 
Tetanus,  or  locked  jaw  in  boTKS,  STCSL 
TMaous,  or  locked  Jaw  in  cattle,  6971. 
Tkaa\  Alb.  his  works  on  agzkultuN^  psr  1^* 

A.  D.  1798. 
Thaive,  a  ewe  In  the  second  year.  6II& 
Thatching^  9918;  with  stnw,  S9I9;  stattlr,3> 

reed,  9U:>a 
Thatching  knife,  9411. 
Hie  Hriirides,  agricultural  tnrvcy  of,  TitTI 
The  fox,  6848:  mole,  6854:  mouse,  68^  ia<.t^^ 

polecat,  6851 ;  weasel,  6852 ;  t»dgir,(!oi 
Theregt,  Theodore,  his  work  on  tig^aiUK^  pas' 

117&  A.  D.  1808. 
Tliessaly  and  Albania,  agricutture  of;  TSdL 
Thibet,  agriculture  of,  1006 
Thick  wind,  or  pneumonia,  5786 
TUenU^  his  work  on  agriculture,  page  HT^  ^  ^ 

i7ea 

Tkknu  P.  J.,  his  woriL  on  j^ikoltoie,  psp  ir^ 

A.  D.  1899. 
Thinning,  9905u 
Thirlstane  store  fimn,  6451. 
Thistle  hoe,  or  hoe  MTtfae,  254A 
Thistle  pinoen,  93M. 
Tlompsoa,  Robert,  hia  work  on  jgrioaltsRi  P4* 

1168.  A.ai8QSL 


?»w 


Tbite  whuial'an,  SSE 

ThreahLni  maefaim,  hlitoiT  of,  aoEii  HHuuHnuj 
"  - -' H,i«7 ; DunUu^Wn  1  EkfcRon, Snait. 


MBilbUilc.! 

Ini  BuetiiH  of  HeiklB,  !KniMiL__  ..  ... 
S^:  niuHiirliw  Buehinc*,  «S3 :  idTWHjun  or 
thRdiku  — fhf-— ,  seat;  lUUt'i  twD  hont 
Buc)ihw,3G3Bi  MdUB^nicrlhraMBinuchiiK. 

kli't  BuchliwfM  •■(■m,  9643 1  pecuUenKhiiHi, 

«M  j  iudili»  b;  LeUH  on  iLc  nibbing  princt 
pie,  J6I£ ;  tn  FoiRtI,  SD  Uw  niUluiB  ud  KUtcb. 
hg  pilnaple  armUHd,  !»7. 
Tli»nlD«  DueliiiK,  MnUeX  In  HeRfordililn, 
ThmblP|tiTtli(«iU.an;  wb[i]|iliigaut,See^ 

Thmtlni  BBOiu  ilw  CaiUutdiiluH,  UG.  

TliniUas«MU)M,hM«T«ltilniRi(liKUHi,777. 


Tmt,  tbdc 

STsI. 
Tmi,tib)eof, 
3Vh(,  iUhm«1  oi  tnJund,  U>eU 
TiML  mnuHiwnt  M',  in  (he 
Tn^  1«TH  oMuad  H  IntilR 

Tr»,  Ihdt  iDfieRlinR  u  >  Hi 
Tiifich  in  IntuUon,  tOSl. 
Tn«di  OatatD  IcrlnUoB,  wa 
Tnodhlnc  am 

TmdilBK  or  uinliia  pluuah,  t' 
»li,  6*7. 


TlipoU,  agilculuiR  oT,  1057. 


[tout,! 

•muel,  bU  wcri  on  ifitcuUun 

I-gelWl. 

™i«  cU«l™  (flguTri).  rf 

HtlSfUT 

lgeilBK,''A,D.178a 
h.jM«tn.»,B6a 

ooMri™'- 

j:iK^ 

7W,  JMhro,  tall  woik  OD  urkulurt,  page  I1G4. 

A.  D.  nSL 
Tull'i  wjwirta  of  cuUur^  hUtcry  of,  73d 
Tunii,  Mricullvo  of,  ia6& 
ZtBpHil,  D.,  hh  vuk  on  ^ilcuUun,  [■«•  UTS. 

IVritt^,  Louli  Ftwcnii  Hoiri  dc  Mmn,  Hat- 
quii  3^  bit  wsriu  <a  ifrtculUiR,  pige  1179.  A.  U. 

Turf  uMidf,  1978. 

TuriUT,  Hdiurti  eUUpiTo, STM,  YulMIci,  6TU t 

bnaiUng,  671K 1  Ausnloi,  S7£S  j  ftattam,  £7^ 

TUtkle^AJuHlun,  7014 

Tun  of  nlM  In  tnlgalloa,  WSa 

l^mrT,  Niotaolu,  lili  oiaT  on  dnlalOf.  pagB  11G6. 
A.  D.  1781 

THrnlnf  or  ■««(«»  In  nlUn,  GI7a 

Tncnhj,  K>cHluin,4S7e  1  TitMiH,  WTSi  bU,  4865  i 
•inring,1§a9j  uunnuij  of  luinlp  ciiluin,  48M 1 
InUngibe  crop  and  applying  11,4895:  producer 
41107;  u>nlHHed,4ed9id£aK(.4SI3. 


er,  ^omaa,  till  woilu  on  agricultuie,  uge 

B.  A.  DTisST. 

tdiUle,  Kgncullunl  lurTCT  nt,  7ffiS. 

•K,  ilrtaiUunl  nunr  oi;  T109. 


SSK 


>[  uduutoiili.^XKIi  rumlDH  (twH. 
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3086;  IfiMM,  aOM:  landed  praperCy,90O9^inlnet 
and  mlncnb,  SlOaL 

FafMXwvrr,  Chartoi,  his  woric  on  agrtcaUare,  page 
1169.  A.  D.  1807. 

Vanderttrmten.  F.,  hit  work  on  agriculture  page 
117a  A.  D.  1816. 

Van  Diemon't  land,  agriculture  of,  10S9. 

Van  Diemen**  lana  at  compared  with  the  United 
Stalea,114a. 

Varftuie  de  Feullle,  P.  C,  hit  works  on  agriculture, 
pagell7&  A.  D.  1789. 

Karfo,  C.|Eiq^  hb  woriL  on  agriculthve,  page  116S. 
A.  D.  1774  A 

Vam,  M.  Teientiuc,  hit  wockt  on  agriculture.  461 

Vegetable  anatomy,  1278 ;  external  itructure,  1279 ; 
internal  ttructure,  1311. 

Vegetable  cbemltt^P*  VXBx  compound  produdt, 
136Bj  timple  productt,  1484. 

VegetiMe  culture  at  derived  flram  the  itody  of  th« 
nature  of  vegetablet,  1786L 

Vegetable  geography  and  hittonr,  1687 ;  geugfaijii« 
eal  dittributfon,  1688 ;  phytical  dittributlon,  1689 ; 
civil  diatributlon,  17S7:  picturatque  dittribution. 
1736 1  tyttenatlc  diatEibntion.  ,1740  \  eoooomical 
dittrUmtion,  1747 ;  arithmettad  dittribution,  1758 ; 
dittribution  of  the  British  flora,  1759. 

Vegetable  kingdom,  study  o^  with  a  view  to  agri- 
culture,  1264 ;  tyttemattc  botany,  1966 ;  vegetable 
anatomy,  1278;  vegetable  chemlttry.  1365:  Auic- 
tlont  or  vegetables,  1485 :  vegetable  patnolq^, 
1638;  YegetaUe  geography  and  history,  16S7; 
principles  of  vegetable  culture.  178& 

Vegetable  liAe.  iti  character,  1623 ;  oounterMtkm  of 
chemical  affinity,  1623 ;  excitability,  1604^ 

Vegetable  nutrition,  1511;  introsutoeptlon,  1512; 
ascent  of  the  sap,  1513 ;  motion  of  the  sap,  1514 ; 
elaboration  of  the  sap,  1523 ;  descent  of  the  sqi 
when  elaborated  into  proper  Juice,  1533. 

VegeUUe  oils,  1407;  fixed  oils,  1406 ;  fat  oils,  1408 ; 
drying  oils.  1414 ;  volatile  oils,  14191 

Vegetable  poysiology,  or  the  ftinctions  of  plants, 
1485;  gennination  of  the  seed,  1466 ;  food  of  the 
vegetating  plant,  1486 ;  process  of  nutrition,  1511 ; 
development  or  growth,  1537 ;  sexuality,  1589 ; 
impregnation  of  the  seed,  1592 ;  propagation  of 
the  tpeciet,  1606;  chedct  to  propagation,  1682; 
character  of  vegetable  life,  16Sa 

Vegetable  products,  1369;  gum,  1369 ;  tugar,  1372; 
ttarch,  1374 ;  salop,  1375 ;  gluten,  1378 ;  albumen, 
1318 ;  flbrina.  1381 ;  extract,  1382 ;  coloring  mat- 
ter, 1388;  tannin,  1^3;  bitter  principle,  1395; 
narcotic  principle,  1396 ;  acids,  1997 ;  oils,  1407 : 
wax,  1420;  resin,  1427;  rosin,  1428;  pitch  and 
tar,  1429 ;  gum  resins,  1446 ;  myrrh,  1455 ;  assa. 
fetida,  1456;  balsams,  14^;  camphor,  1463; 
caoutchouc,  or  India  rubber,  1464;  oork,  1465; 
wood,  1466;  charcoal,  1468;  sap,  1469;  Juices, 
1470;  virtues,  1471 ;  ashes,  1472  ;  alkalies,  1474; 
earths,  1476 ;  other  subetancca,  146& 

Vegetable  poiwns,  5791 

Vegetables  employed  in  human  economy,  their  di»> 
tribntlon,  1747 ;  bread  corns,  1748 ;  edible  roots, 
1749 ;  oleraceous  hobs,  1750 ;  fruits,  1751 ;  fruito 
of  the  East  Indies,  1752;  of  China,  1753;  of 
Africa,  1753;  of  South  America,  1754;  flowers, 
1756 :  timber,  1757. 

VemtabiM  of  various  Un^i  cultivated  in  China, 

VnetaMa^  their  sytfeematlc  distribution,   2740; 

'  plants  of  visible  sexes.  1741 ;  sexual  parts  indis- 
tinct, 1742;  monocdtyledonee,  1743;  dicotyledo. 
nes,  1744;  natural orden of  Jussieu,  1745;  uni> 
▼ersal  plants,  1746. 

Vegetables,  their  natural  decay  or  deat^  1681 ; 
tempoiaxT  oivans,  1682;  leaves,  1683 ;  flowers, 
1684 :  fruit,  1SS5 ;  permanent  organs,  168& 

Vegetables,  their  diseases  and  casualties^  1638; 
vrounds  and  accidents,  1639;  diseases,  16a2 ;  na- 
tural decay,  1681. 

Vegetables,  pnnciplea  of  preserving  for  ftiture  use, 
1797. 

Vegetables,  their  propagation,  1606 :  by  seeds,  1608 ; 
by  genu,  1613 ;  bulbs,  1614 ;  buds,  1615 ;  leaves, 
1616;  runnerh  1617;  slips.  1618;  layers,  1619; 
suckers,  1620 ;  grafting  and  budding,  1621 ;  causes 
limiting  propagation,  1622. 

Vegetables,  their  growth  or  development  of  parts, 
1537 ;  elementary  oigans,  1538 ;  composite  organs, 
1540:  annual  shoots,  1541 ;  root,  1546;  pith.  1543: 
wood,  1544 ;  perennials,  1545 ;  circulation  of 
Juices,  1550 ;  decomposite  organs.  1551 ;  anoimb. 
lies  or  vegetable  develcmment,  1559. 

VegetabiM  ai  indicating  the  nature  of  the  Mils  they 


now  on,  9072;  a^riOaeeoaa.  0H; 

9075;sUiceousj2076;  fierra^MSM, fiDC7 

9078  :  ssline,  S079 ;  aouadc.  HMO ;  very  iri*^i 
Vegetables,  their  eexuality,  1S89 ;  eosaoBy  afan. 

tks.l59L 
Vegetation  as  Influenced  bjr  the  ^noiphac,  SSC; 

water,  2966 ;  carbonic  acsd  gas,  2270;  OKjgei!  ■< 

asote,  2274;  gnvity  of  the  atw 

temperature,  2S83;  vapor,  2288; 

dew, 2297;  rain,  230O;  froet,  2»6 

snow, 2309;  ioe,  £311 ;  wiiid,2S13;  tfaante.iLlii 

lightning^  29S8. 
Vegetation  as  influenced  bj  weatha,29B;  hn: 

and  light,  2246;  dacaidty,  2960;  «Mr,  £bJ; 

solar  lays,  2239. 
Vegeto.anImal  matter,  a  tcnn  npGod  tooneef  tkf 

principal  constituent  paita  of  the  ftiiaacr  for 

of  some  Tegetable  seeds.    It  is  fiMBd  m  the 


;*": 


largest  proportion  in  grain,  eapedally  vfeest,  a- 

Istuig  in  a  state  of  mechanical  mixtmevithB. 

dlage  or  stardi. 
VemmtdenJSx  C,  his  woik  on  dniniv  lw|,nt 

1163.  A.  D.  164fiL 
Veterinary  operatiotts  on  boveea,  5661 
Veterinary  pnaxmaoopeia,  5679. 
Villa  of  the  Romans.  75;  its  division,  8L 
Villages,  their  establishment  on  eatateLSSiS ;  Bridi. 

kirtrS675 :  TiilMe  seaport,  S577. 
VlUages  of  Switaerland,  39S. 
ra/enofar,  Comte  Louis  de^  hie  woik  OB  afficafeeR, 

page  117&  A.  D.  181A 
Vine,  its  culture  in  Ranoe,  407. 
Vinek  culture  t£.  In  Loatbaidy,  274;  in  Tinasr, 

Vine,  culture  ot  in  Austria,  6Ii. 

Vine,  culture  of,  in  Saxonv,  597. 

Vine,  its  culture  In  Staabi,  707. 

Vine,  culture  oL  in  Prussia,  57SL 

Vine,  culture  o<  at  the  Cape  of  Good  Hopc^  1091  i 

Vine,  culture  i£,  in  Madeira.  1123. 

Vine,  its  culture  In  Switzerland,  337. 

Vmet.  Di^  his  work  on  agricuttme^  neellTL 
A.  D.  1607. 

Vineyards  of  Savov,  d6L 

Vineyards  of  the  Jews,  3SL 

VtrM,  hb  poems  respecting  agricvlture,  47. 

Viigif  plough  o^  llT^ 

Virgilian  hiubapdry,  a  tenn  made  use  of  by  ■« 
authors  to  express  that  sort  of  hMbaodTy,  tkr 
precepts  of  which  are  so  beautiftilb'  defirvred  ie 
Virgil's  Oeorgics.  Foraaeriy  the  fauAaadzr  m 
this  country  was  Virgilian,  as  is  dieira  by  (be 
method  of  paring  and  burning  the  snrfto^  of  »£■ 
taring  or  cross  ploo^iing,  and  of  the  care  in  derirv- 
ing  weeds,  upon  the  same  principle,  and  iiy  mn^ 
the  same  means.  In  those  parti  akm^  the  iw'. 
em  coast,  where  the  ^1^ma^l^  prinapsDy  io^ 
bited,  not  onl^  the  practice,  but  the  exprNBov* 
are  In  many  respect  the  same  with  thow  of  the 
andont  Bomans;  many  of  the  terms  wed  by  tbc 
ploughmen  being  of  fatin  origin  ;  and  the  awe 
with  those  used  by  those  people  on  the  like  oca. 
sions.  Tun,  who  has  established  a  new  wrtbol 
at  huAandry,  observes,  that  It  is  nsoa  ths  vbcie 
so  contradictory  to  this  old  plan,  ibst  it  aiv  ^ 
called  the  mntimrgUkm  kmahamdrf,  and  IM  m 

giactice  can  be  wone  than  tlie  Virg|]isB,(7.  U- 
tues  of  plants,  physlologlcaljy  consdeee^  UTl. 
Vivea,  Ives,  or  stranglesSTTl 
Viviparous  antanals,  1938. 


W. 

Waggon  of  the  Cape  fknien,1108L  ^^ 

Waggons,  2619;   Olouoestersbire  wan^  ^Tll 

B^shire.  2622;  Nocfblk,  2SB3;  Beod^  P»^ 

waggon,  2eMk  ^    ^, 

Wales,  agriculture  of,  from  the  fifth  to  the  mmb- 

teenth  century,  1S7.  ^  «- ._ 

Wales,  agricultural  surver  of,  7048 ;  Ksrth  Valsib 

7044 ;  South  Wales,  704&  _ 

Walker^  W.,  his  essay.on  dxahung  liu^  P>r  1^ 

A,  D.  18li     "  ___ 

WaUdng  as  a  movement  of  the  hoTM^  59B(1 
Waih  Kchard,  hb  dbseitetion  on  breediqrh«*^ 

|iagell65.  A.IX178BL 
Wallflower,  culture  of,  5D62.  .^ 

Wans,  thebr  influence  in  producfog  hcs^^^ 
Walb,  see  Fences 
Walnut  trees  hi  Saeon  3Kli 
Wartdes,5B9a 
Wire^  hi  iirt8aUan,407t. 


'Warping,  UicoiT  oT  [U  eflkcu  on  ■oUi.ittS. 
Wan)iDg,4IIT{  hiuorjr  nwl  IboiiT,  4118;  efltcti, 

'WnmuritlUl,  aUrnl,  MiKUBt,  Ac,  8993. 

Wuvlckihln,  agrioiltunl  tuntj  <<  TDli. 
V^Aih,  medklDa  iiHd  by  f  atolun'  pncdtlooaii 

'Wiping  or  ih  HP,  MI. 

(FoiMviM,  OoiRil  Oasin,  hb  vorki «  a(ikal- 
nin,|iM«  Ilffi.  A.  S.  IKio. 


W>urliicludti)rBuchlii«]r,41II:  by  m  m 


li>iben.6U4. 

oHl,  HEOiEuUcrefH 
s,  ite:  buua  of  nutir 
«,  MBS  i  wu  oT  BTTUe 


ln(  t«I^SSS3i 


plMcn,  «r  ihUla  di 


W«dii«, 


pkntt  InjBTlmi  In  acficultun,  5S3Bi 
Rcdi,S939i  ilaeluU)  wesd,  5£Wg  pc. 


VWj|.lag, 

Wglihliigciic,  MSi. 

V/wii-t  Impnrid  (iiLllT.lor,  4534, 

WiHr-mpudlngbwiilrtU,  tSSS. 

WHt'i  numurlDg  dm  riw  nirnlp  MIL  SSeo. 

Wrlr*!  Impnntd  htj  oi  com  nie,  ^G 

WdLs   4]Un<ln>nK,  4141  i  iMning,  4f«i  UH 
ofthejjgrlnmU^UgflBB,  414tj  nlMngvattt 

W«llaotChlu,seT.       , 

WtWiatUe.sin. 

Wa>  COM  or  AMoi,  icitoiltDn  oT.  ICOT. 
WM  iBdU  Wu<l^i(r>a>ln>n  <*.  »'«;  Culw, 
1173)  Juuld,  in4i  otb«Wat  India  Uuid^ 

■unw  of,  Wta 
Wnl  BldlDf  gf  ToiUiln,  Kricultanl  nintj  of. 


■,  uricultunl 
li  7,  hb  vod 


While  bat.  culnin  or.  In  Flutdsn  wa 
Whiu  )MM,  orBugDtd  Mim,  aJton  ot; 
WIcketfUM,  SV° " 

Wicklow,.!-'- 

win,  ABdmr,  nu  won  so 

A.  a  1778. 
W»dbou,«S31. 
WUd  btnd  of  aolt,  eisa 
WIU  mn  ud  woon  or  IhliKia,  9X. 
WUdoioc inile,  1  bo^e pluit (rf ih>  Wat  iDdlM, 

WlUmaa^moMt,  bta  tnailH  oi  1i«i,  fmgt  Ilffi. 

Wllkle^  bono  has  ud  dun  ploagli,  iML 
wnUtI  bom  lioe  and  drill  Wiow,  IMS. 
VraUa^  wbm  pln«h,  MK 
"''"aSi^^^S^  McAiiloul  nnnlp  Mmr   hi 
miamm,T^^^limnt  lav  bODk,pKa  1170. 

A.IX18I& 
mwoBMoa,  Ciptaln  Tbomai,  hii  mrt  on  aaricul- 

lure,  pm  lisTA.  D.  i8ia 

WlUihln,  uricultanl  lunty  of,  Ta»;   Soutb 
WIUihln,TSli  North  WUMUn,7an 

wiiid,ih»f]ror.!3U 


wDnn,  'or  crane  Bf,  TIpula,  SWT.  « 
r,  Robin^aq.,  fall  trcatlK  on  bi 


Woad,  CL . 

Wobum  dally,  e»99,  flf  TV  . 

Wood  or  iroody  Obn,  piiyAilockally  otMdend, 


ctilUiT  of.  In  FlasdRI,  48^ 


iSuItierli^, 

WorkiMcliHw.ediicttaiof,  tuDeronahlre,  7038. 
ir<>rlM|r,Jetan,Winfk  OB  igrtciillon.  pace  lias. 

Worm  tribei  hijuiku  In  aariciiltuR,  €Sn ;  iliUi 
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Wornif  In  honos,5809. 

IVaniM  in  sbcep,  6927. 

Womif  tut^cctcd  to  culdvmtioo,  SBfil ;  leccb,  6845; 

edible  nuOl,  G84& 
Womw  in  lue  u  food  by  the  Chinew,  944. 
Womalkor  puckeiidfe  in  CRtUe,  6S74 
Wound*  and  aocidcDU.of  vegeUblea,  1630;  inci. 

Bions,  1640;  boring,  1641;  girdling,  ltH2;  f)rw. 

turc,  1643 ;  pruning,  1644;  grafting,  1645 ;  fllling, 

1646;  destruction  of  bud«,  1647;  of  leave*,  1648; 

decortication,  1610. 
Wounds  in  hones,  treatment  of,  58GS. 
Wrida^  Sir  James,  BarC,  his  work  on  agriculture, 

page  1167.  A.  D.  1796. 
Wrigktt  lietr.  Thomas,  his  woric  on  agriculture, 
p«geil66LA.D.1780L 


y. 

Yam,  Dioecona  sativa,  culture  of,  119X  ' 

Yarrow,  culture  of,  in  Dertiyshire,  7U1C 

Yellows,  or  ttver  disease,  £B10. 

YeUows  in  cattle,  6268 ;  hot,  6961. 

Yeoman,  a  term  applied  to  the  flnt  or  highest  do- 
grceoTplcbelaos  in  this  country.  The  jreomcn 
are  properly  fteeholden,  and  such  as  cuUivate 


Chdrown  lands.    This  ueeAal 

of  society  has  been  within  these  few 

siderably  lessened,  7172; 

Yoking  drmv^ht  animals,  S997. 
Yorkshire,  agricuitttral  surrey  erf;  70I9L 
Y<mng,  Arthur,  F.R.&,  his  works  ob 

page  1164.  A.  D.  176t. 
YoiMur,  David,  his  work  on  agriculture, 

A,D.  1786L 
Ywr/,  A.  Victor,  his 

117&  A.  dl  isia 


i» 


worka  on  agrknltaRw  V^ 


Zeamays,  or  India  com,  its  caftoxc^ 
ZetUnd  and  Orkney  cattle,  61£S. 
'Z^kmens^  Capt.  H.  A4|.  Von.,  Ilia 

ture,  page  I17&  A.  D.  1796. 
Zeigenu^  Antoine,  his  work 

1175.  A.  a  17d3u 
Ziaania  aquatlca  (figured),  or 

culture,  473B2L 
Zixyphus  kMus,  culture  of,  in 
Zixvphus  paliurus  (figured),  a 

2Eoology,  1801 ;  see  Animals. 


4TM. 


10S7. 
plant  io  I^, 


» 


THE   END. 


I.OIfDON : 

IMntCfi  liv  A.  &  R,  Spottiswoode, 
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